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Abstract 

Title of Dissertation: Time-Use and Well-Being in Family and Other Unpaid Caregivers 
of Older Adults 
 
Sol Baik, Doctor of Philosophy, 2022 
 
Dissertation Directed by: Amanda Lehning, Ph.D., Senior Associate Dean for Academic 
Affairs and Associate Professor, School of Social Work, University of Maryland, 
Baltimore 
 
Due to the intensive time commitment for caregiving, caregivers report limited freedom 

to engage with others, participate in physical activities, pursue leisure activities, and have 

adequate time for sleep. Few studies have focused on caregivers’ time-use across 

different activities, particularly how different patterns of time-use are associated with 

well-being. This study aimed to: (1) identify time-use profiles of family caregivers of 

older adults, (2) examine associations between identified time-use profiles and caregiver 

well-being, and (3) assess whether the effects of gender and race on caregiver well-being 

vary by the identified time-use profiles. I analyzed 1,640 family caregivers of 

community-dwelling older adults by combining secondary data from Round 7 (2017) of 

the National Study of Caregiving and the National Health and Aging Trends Study. I 

conducted latent profile analysis to estimate time-use profiles including covariates and 

outcomes. Three classes of caregivers emerged based on time-use patterns. The High 

Committed class (20%) spent the longest time in non-eldercare related committed 

activities, such as household activities and paid work. The High Discretionary class 

(49%) spent the highest amount of discretionary time, including social activities, physical 

activities, and other free-time activities. They also spent the least amount of non-

eldercare committed time compared to the other two caregiver types. Lastly, the Balanced 

class (31%) allocated time relatively evenly in all activities. When comparing well-being 



 

outcomes between time-use profiles, caregivers in the High Discretionary class had worse 

self-rated health but lower levels of anxiety than the Balanced class. This study also 

found significant gender differences in depression, which varied by time-use profiles. 

Research on time-use and caregiver well-being may help identify at-risk caregiver groups 

based on lifestyle profiles and develop targeted policies to promote better caregiver well-

being.  
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Chapter 1: Introduction and Literature Review 

Problem Statement 

Within the United States, approximately 41.8 million adults (16.8%) are unpaid 

caregivers who assist with activities of daily living and/or medical care for their friends 

and family aged 50 or older with chronic illness or disability (AARP & National Alliance 

for Caregiving, 2020a). They spend 23.7 hours per week, on average, providing unpaid 

care, resulting in an estimated total opportunity cost of $522 billion annually (Chari et al., 

2015). These estimates show that family and unpaid care have served as a substitute for 

the economic cost of formal care, comprising a major share of long-term care. Federal 

long-term care policy has shifted toward community-based and in-home care instead of 

institutional care, and this change is expected to increase the caregiving time for family 

and unpaid caregivers of older adults (Gimm & Yang, 2016).  

A problem faced by family and unpaid caregivers is having insufficient time to 

accomplish the desired activities. Because of the intensive time commitment for 

caregiving, family and unpaid caregivers are likely to experience challenges in 

integrating other responsibilities, in addition to caregiving in their daily schedule. For 

example, prior research suggests that the time commitment for caregiving may be more 

consequential for caregivers with paid jobs than it is for those without jobs, leading to 

work interferences, quitting jobs, or early retirement (Bauer & Sousa-Poza, 2015; 

Longacre et al., 2017). Similarly, caregivers have reported limited freedom in socially 

engaging with others, participating in physical activities, or pursuing leisure activities and 

having adequate time for sleep, which in turn may increase mortality risks and decrease 
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psychological well-being (Losada et al., 2010; McCabe et al., 2016; Queen et al., 2019; 

Schulz & Beach, 1999; Waligora et al., 2019).  

Prior findings on the association between caregiving time and caregiver well-

being are limited because most studies have (a) used relatively crude measures of time, 

such as a single item asking respondents to recall the weekly caregiving hours (Cohen et 

al., 2017; Cook et al., 2018); (b) used a decontextualized measure of time that did not 

consider other time constraints (Freedman et al., 2019a); (c) mainly focused on 

physiological and psychological factors to understand the mixed findings on caregiver 

well-being; and (d) examined the linear relationship between caregiving time and well-

being that did not address within-group heterogeneity among caregivers (Roth et al., 

2015). Nevertheless, few studies have focused on caregivers’ time-use across different 

activities, particularly examining how different patterns of time-use may be associated 

with caregiver well-being. As the demand for family and unpaid caregivers continues to 

grow, such research has become increasingly important to understand at-risk caregiver 

groups based on their lifestyles and develop targeted policies to promote their well-being.  

In addition, the relationships between time-use and caregiver well-being have not 

been widely examined between caregivers of different gender and racial groups. Research 

has shown that caregivers who are women, have low-income jobs, have dual caregiving 

roles (e.g., childcare and eldercare), and/or are people of color are less likely to obtain 

support from their workplace or access to paid family leave and, therefore, more likely to 

experience lack of work-life balance (Gimm & Yang, 2016). Gender differences in 

caregiving experiences have been well-established in the caregiving literature. Women 

tend to have a greater caregiver burden than men, which is related to poorer health and 
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well-being in women than men (Penning & Wu, 2016, Pinquart & Sörensen, 2006). 

However, less is known regarding if and how considering daily use of time explains the 

variability of well-being outcomes between male and female caregivers.  

Empirical findings on racial differences in the unique needs, stressors, and well-

being of caregivers are mixed (Dilworth-Anderson et al., 2020). An increasing number of 

recent studies provide evidence on different caregiving experiences among diverse racial 

groups. For example, Black female caregivers reported providing higher levels of care 

than White female and White male caregivers in terms of both caregiving hours and tasks 

(Cohen et al., 2019). Nevertheless, less attention has been given to understanding other 

areas of caregiver’s life outside caregiving experiences among different racial caregiver 

groups, which could be captured by examining the daily time-use in different activities. 

Further research is necessary to understand the linkages of race to the association 

between time-use and caregiver well-being to yield interventions and policies that 

address the unique caregiving experiences and needs of racial minority caregivers.  

Time-Use of Family and Other Unpaid Caregivers 

Researchers have considered everyday time-use as a social indicator of the living 

conditions of individuals that explains a wide range of social concerns and changes in 

values and beliefs. For example, trends in children’s time-use show the changes in 

embedded family and societal circumstances and values over time (Hofferth, 2009). 

Similarly, considerable time-use research has examined the activity patterns of dual-

earner couples or employed women to understand the gendered division of labor in 

families where women tend to shoulder more household and childcare duties than men 

(Bianchi & Milkie, 2010; Bianchi et al., 2012). Another array of literature has examined 
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time-use to focus on the micro perspective, for instance, to explore the well-being of 

individuals with certain occupations (Hunt & McKay, 2015) or understand specific needs 

of vulnerable populations, such as parents of children with complex health conditions 

(McCann et al., 2012). However, previous studies on time-use have tended to 

underrepresent family and unpaid caregivers for older adults. Moreover, existing research 

on the daily time-use of family and unpaid caregivers has the following limitations: (a) 

having used a single self-report measure of time and (b) not having included other time 

constraints outside of caregiving.  

Using a single self-report measurement of time presents barriers to accurately 

estimating the time spent in activities. For example, researchers have often asked 

caregivers how much time they spend on caregiving per week or day to assess caregiving 

time as a proxy for caregiving intensity (Van Durme et al., 2012). These measures may 

under- or over-estimate the time commitment in caregiving due to social pressure that the 

caregivers face while interviewing for surveys (Freedman et al., 2019a; Roth et al., 2015). 

Caregivers may feel pressure to report caregiving time more or less than what they spent 

depending on their values and beliefs on the caregiving role. To compensate for the 

limitation of using a single measure of time, some studies asked caregivers to fill a 

questionnaire of multiple items on the time for caregiving activities, such as feeding, 

bathing, dressing, cleaning, shopping, and taking the care recipient to appointments 

(Bakker et al., 2013; Hajek et al., 2016; Leicht et al., 2013; Neubauer et al., 2009). 

However, despite multiple items, this approach still asks questions regarding the hours of 

care provision, which cannot overcome the social pressure on the questions themselves. 
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These limitations imply the need for alternative measurement to the conventional method 

of asking directly about caregiving time. 

Another limitation is that previous research on family and unpaid caregivers of 

older adults has used decontextualized measures of time by not considering other time 

constraints. Recent evidence suggests that caregivers involved in intensive caregiving 

reduce their paid work and leisure time to provide unpaid eldercare (Bauer & Sousa-

Poza, 2015; Chai et al., 2021; Jacobs et al., 2019; Rokicka & Zajkowska, 2020; Stanfors 

et al., 2019). A trade-off between caregiving and other activities does not necessarily 

indicate that a commitment in one activity discourages participation in other activities. 

Rather, it indicates that provision of unpaid care is interdependent with other activities in 

a caregiver’s life. Furthermore, it implies that time for caregiving on its own may show a 

temporal burden but cannot fully capture the context of caregiving in terms of its 

intensity or burden. For example, the meaning of six hours of caregiving can be greatly 

different between caregivers who spend another six hours in the workplace compared to 

those who spend the same amount of time in leisure activities with no paid work. 

Considering the time spent on other activities expands the process of interpretation of 

caregiving time by adding contexts.  

Despite the interdependence between caregiving and other activities, few studies 

have explored the differential patterns of caregiver time-use across various activities to 

understand family and unpaid caregivers. Freedman et al. (2019a) used time diary data to 

understand care patterns throughout the day. They explored the patterns of care by 

dividing care activities into smaller categories, measuring caregiving with more contexts. 

This approach showed a detailed picture of caregiving, which varied distinctively based 



 

6 
 

on the characteristics of caregivers, such as gender, work status, relationship to the 

recipient, and whether caregiving alone. Nevertheless, it did not include other daily 

constraints or free time activities that caregivers experience in addition to providing care. 

Stahl et al. (2021) measured the duration and timing of common daily activities to 

identify different patterns of behavioral engagement in the daily activities of older 

caregivers of people with dementia. However, they limited the types of daily activities to 

self-care and leisure activities, excluding time spent on paid work. Moreover, the samples 

of both studies were older caregivers, leaving the patterns of time-use on other age 

groups of caregivers unknown. Kolpashnikova and Kan (2020) identified daily time-use 

patterns of co-residing family caregivers in Japan; however, these findings do not 

necessarily apply to other cultures in which patterns of time-use are likely to differ 

among family and unpaid caregivers. 

Thus, to address the limitations of prior studies on the time-use of family and 

unpaid caregivers, this study used time diary data to examine distinct patterns of time-use 

for caregiving and other activities outside of caregiving to document the everyday life of 

caregivers. In contrast to asking the approximate amount of time spent on each activity 

through a single self-report measure, the diary method asks individuals to recall how they 

spent their day in chronological order. This allows the measurement of time spent on not 

only caregiving but also other daily activities throughout a day, providing a more 

objective and comprehensive measurement for caregivers’ daily time-use. The diary 

method is also less susceptible to social desirability bias as caregivers are not asked to 

recall specific activities but simply what they were doing on the previous day (Brenner, 

2011). There is criticism that time diary methods may underestimate the care time 
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because some caregivers may report caregiving as part of their housework (Bittman et al., 

2005). However, this underestimation could be reduced by choosing self-identified 

caregivers. 

Time-Use and Caregiver Well-Being 

Substantial literature has consistently portrayed caregiving as a stressful 

experience, expressed with high levels of psychological distress and detrimental mental 

health symptoms (Lethin et al., 2017; Seeher et al., 2013). While there is consensus that 

family and unpaid caregiving can be a demanding role, there is a burgeoning recognition 

of the influence of positive aspects of caregiving on caregiver well-being. Recent 

evidence demonstrates that caregiving has positive impacts leading to feelings of 

personal growth and competence (Lloyd et al., 2016) as well as better mental health 

(Quinn & Toms, 2019) and reduced mortality rates (Roth et al., 2018). Such mixed 

findings on caregiver well-being imply that other confounding factors divert the 

relationships between caregiving and well-being outcomes among family and unpaid 

caregivers.  

Researchers provide several explanations on what brings differences in well-being 

in caregivers. First, Marino et al. (2017) have suggested that this paradox of mixed 

findings on the influence of caregiving originates from emphasizing hedonic aspects of 

well-being while neglecting its eudaimonic aspects. Hedonic well-being is achieved 

through experiences of pleasure and enjoyment, measured by positive and negative affect 

(Huta & Ryan, 2010), whereas eudaimonic well-being involves personal meaning from 

making efforts to overcome the challenges or improve one’s life (Waterman et al., 2010). 

Second, a growing body of research explains that the experiences of caregivers are not 
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uniform and that subgroups of caregivers may benefit the most given individual levels of 

psychosocial factors. These include intrinsic caregiving motivation (Quinn et al., 2012; 

Shim et al., 2013), appreciation from older adults or other family members (Lau & 

Cheng, 2017), good relationships with older adults (de Labra et al., 2015; Pendergrass et 

al., 2019), and positive spiritual perspectives (Heo, 2014; Quinn et al., 2012; Shim et al., 

2013). Finally, a theoretical explanation on the benefits of caregiving posits caregiving as 

prosocial helping behavior, involving love and empathy, relieves negative emotional 

stress physiologically, and results in a less negative impact on health and well-being 

outcomes (Brown & Brown, 2015; Brown et al., 2008; Poulin et al., 2013). However, 

existing research mainly illustrates the psychological or physiological aspects of which 

caregivers demonstrate benefits through caregiving experience.   

Research on the impact of multiple social roles and participation in productive 

activities provides an explanation for the role perspective. For instance, Rozario et al. 

(2004) found a positive influence of having a paid job on older caregivers’ well-being. 

Likewise, the evidence on combining caregiving and volunteering activities was mostly 

positive on older caregivers’ mortality risk and physical health (Barnett, 2015; O’Reilly 

et al., 2017; Rozario et al., 2004). However, explanations through multiple social roles or 

productive activities still cannot fully explain within-group differences. For example, 

with a different sample of caregivers, employment was associated with worse health and 

well-being in adult child caregivers (Kohl et al., 2019), which is opposite to the findings 

of Rozario et al. (2004). The mixed findings on the influence of multiple roles and 

productive activities show that there is a need for an alternative approach that can explain 

heterogeneous well-being outcomes in caregivers.  
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Understanding the daily time-use of caregivers and the associated well-being 

outcomes can resolve the limitations of previous studies by explaining the variability in 

how caregiving affects caregivers’ well-being depending on how it fits in their lives. 

Little is known regarding if and how the distribution of time is distinct among caregivers 

in the United States and how such typologies of time-use may be associated with 

caregivers’ health and well-being. A few studies have explored the patterns of time-use 

among older caregivers to understand their relationships with caregiver well-being 

(Freedman et al., 2019a; Stahl et al., 2021). However, their samples are limited to older 

caregivers, and they did not comprehensively include other activities outside of 

caregiving. Thus, research is needed that captures the diverse lifestyles of caregivers and 

examines how such differences are related to their well-being. 

Recent studies have demonstrated the differences in time-use based on the 

characteristics of caregivers, caregiving contexts, and conditions of care recipients 

(Carvalho & Neri, 2019; Kolpashnikova & Kan, 2020). However, these studies still did 

not explain which combinations of time-use are associated with a higher risk of 

experiencing adverse outcomes, separately examining time-use for each activity. It did 

not include various activities simultaneously in their statistical models, failing to consider 

the contexts of each activity, which may be dependent on each other. Such statistical 

approaches also posit homogeneity of variance, considering the associations between 

time-use and well-being are constant within populations. Therefore, it is limited to 

describing the variability in the daily time-use of caregivers and the association of time-

use with caregiver well-being outcomes.  
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One way to identify diverse lifestyles accounting for heterogeneity among 

caregivers is through the use of a person-centered approach that can distinctively explain 

the heterogeneous groups of caregivers, ranging from those who have positive 

experiences to those who are depressed and experience a lower well-being. According to 

Masyn (2013), a person-centered approach categorizes individuals by patterns of 

associations between variables under the assumption that homogenous latent 

subpopulations underlie heterogeneous populations based on the patterns of specific 

measured indicators. The analytic approaches, such as latent class analysis, are person-

centered because they are used to identify embedded subgroups of individuals on a subset 

of variables. In contrast, a variable-centered approach describes the relationships between 

variables, assuming that the associations between variables are equivalent for all 

individuals within the population. For example, analyses that examine the effect of 

predictors on outcomes, such as linear regression, are based on a variable-centered 

approach. Thus, to better understand the heterogeneous groups of caregivers, I used a 

person-centered approach by pooling information from time diary data of caregiver’s 

time-use on diverse activities that constitute their day.  

Gender Differences in Time-Use and Caregiver Well-Being 

Although the participation of male caregivers is increasing, family and unpaid 

caregivers are still predominantly women (Wolff et al., 2018). Previous research has 

established gender differences in the consequences of caregiving, with female caregivers 

reporting higher levels of depression, stress, and burden than their male counterparts 

(Penning & Wu, 2016; Pillemer et al., 2018). Gender differences in such caregiver well-

being outcomes may come from the societal expectations on women concerning care 
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obligations for ill family members. Calasanti (2010) explains that men and women have 

distinct skills, resources, and expectations formed over the life course that defines their 

gender identities in the context of inequality. This creates gender differences in 

caregiving experiences in terms of how they perceive care work, cope with stress, and 

find meaning and rewards in caregiving. For example, women feel more pressure to take 

caregiving responsibility and adjust other aspects of their life to continue the caregiving 

role, whereas men are less likely to consider caregiving as their primary role and perceive 

it as one of their tasks to resolve (Hong & Coogle, 2016). Women are more likely to 

experience an interruption in their labor force participation or problems combining 

different tasks due to care obligations (Lee & Tang, 2015; Swinkels et al., 2019). 

Likewise, daughters spend significantly more time in caregiving than do sons and tend to 

sacrifice their work to take care of their parents (Grigoryeva, 2014; McDonnell & Ryan, 

2013; Sayer et al., 2016).  

Despite the consensus on gender differences in caregiving experiences, research 

findings still show inconsistent differences in sex and gender on physical and 

psychological well-being outcomes when accounting for confounders (Xiong et al., 

2020). For example, caregivers of persons living with dementia did not show a significant 

gender difference in self-rated health when the study controlled for demographic 

characteristics, psychological health, health-related activities (e.g., smoking, physical 

activity), and social support (von Kanel et al., 2019). In contrast, another study revealed 

that female caregivers reported significantly higher levels of depressive symptoms 

compared to their male counterparts while controlling for a similar set of confounding 

variables (Lee et al., 2019). The lack of consideration of confounders that have been 
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previously identified as significant factors related to caregiver well-being outcomes may 

limit the applicability and the quality of evidence that examines gender differences in 

caregiver well-being outcomes.   

To date, caregiving literature has focused on the confounders that are directly 

related to the characteristics of caregivers and care recipients or caregiving situations. 

The correlates of caregiver well-being are known, including the clinical conditions of the 

care recipient (e.g., dementia [Ryan et al., 2010], functional limitations [Gallagher et al., 

2011; Kim et al., 2012]), caregivers’ external resources (e.g., social support [Galvin et al., 

2010], receipt of formal services [Zarit et al., 2011]), caregivers’ internal resources (e.g., 

loneliness [Mausbach et al., 2008], feeling underappreciated [Chappell et al., 2014]), and 

socioeconomic characteristics of caregivers (e.g., income [Robinson et al., 2009; Sun et 

al., 2009]). However, limited research has adjusted for confounders outside of the 

caregiving context to examine the effect of gender on caregiver well-being.  

Some research suggests considering the balance between caregiving and activities 

outside of caregiving to explain the gender gap in caregivers’ well-being. For example, 

female caregivers tend to prioritize the care recipient’s needs and health over their own 

self-care needs (De La Cuesta-Benjumea, 2010; Eriksson et al., 2013; Furlong & Wuest, 

2008). When they have more than one caregiving responsibility for their family, they 

express more lack of time for self-care and social activities than male caregivers 

(Williams et al., 2016), showing gender differences in the context of caregiving and self-

care activities. Caregivers who engage in low levels of self-care practices show negative 

mental health outcomes (Dionne-Odom et al., 2017), implying that such gender 

differences in self-care engagement may lead to gender disparity in caregiver well-being 
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outcomes. Similarly, research on spousal caregivers shows that although women and men 

provided a similar amount of caregiving hours, women still performed more hours of 

household chores than men (Langner & Furstenberg, 2020). These results suggest that 

times spent on other activities outside of caregiving reflect gender disparities in family 

caregivers and potentially result in the disparity in well-being outcomes.  

To my knowledge, no study has examined if and how the effect of gender 

operates differently on the caregiver well-being depending on the time-use patterns 

across different activities. Gender differences have been observed in the consequences of 

caregiving and activities outside of caregiving such as working (Lee & Tang, 2015), 

sleeping (Gao et al., 2019), self-care (Waligora et al., 2019), and leisure activities (Lee et 

al., 2020). However, most studies measured the participation in the activity and did not 

quantify the hours of participation. Moreover, they did not consider different types of 

activities simultaneously in the same model. The gaps in the literature show that the 

intersectional effect of gender and time-use on caregiver well-being is largely unknown, 

adjusting for other well-established confounders such as characteristics of caregivers and 

care recipients and caregiving contexts. This indicates a need for exploratory work to 

provide information regarding the subgroups of female and male caregivers at-risk of 

caregiver well-being due to imbalanced lifestyles. This would also help develop testable 

hypotheses regarding linkages between gender, time-use, and well-being in family and 

unpaid caregivers. 

Race Differences in Time-Use and Caregiver Well-Being 

Compared with White adults, Black adults are more likely to age with disability 

(Freedman & Spillman, 2016) and receive intensive care from their family members and 
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friends in the US (Friedman et al., 2015). Black caregivers have reported an average of 

31.2 hours per week providing care while White caregivers have provided 21.2 hours of 

care weekly (AARP & National Alliance for Caregiving, 2020). Black caregivers have 

provided care to older adults with greater functional impairment and more limited 

financial resources (Rosenthal Gelman et al., 2014) and expressed an unmet need for self-

care (Cothran et al., 2020). Further, they have reported a higher need for supportive 

services than White caregivers (Badana et al., 2019; Lampley-Dallas et al., 2001), 

showing racial disparities in the environmental resources that extend to race differences 

in caregiving experiences and caregiver well-being outcomes.  

Despite the longer caregiving hours and greater disadvantages in resources, Black 

caregivers tend to perceive caregiving more positively than their White counterparts, 

reporting more benefits or rewards from caregiving experiences (Roff et al., 2004). Roth 

and colleagues (2015) found that Black caregivers reported higher levels of positive 

attitudes toward life and appreciation for life from caregiving experiences compared to 

Whites or Hispanics. Researchers have explained Black caregivers’ positive perceptions 

regarding caregiving due to their cultural, religious, and spiritual beliefs; values on 

caregiving; and relationships to care recipients (Apesoa-Varano et al., 2015; Dilworth-

Anderson et al., 2004; Lindauer et al., 2015; Merritt & McCallum, 2014). 

Although there is an increasing number of findings on experiencing positive 

aspects of caregiving among Black caregivers, limited understanding about the well-

being of Black caregivers remains. Some studies suggest that Black caregivers have a 

lower caregiver burden (Skolarus et al., 2017), better psychological well-being (Fabius et 

al., 2020), and lower depression (Kim et al., 2007) than White caregivers. Other studies 
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with measures of psychological and physical well-being have shown mixed results. For 

example, several studies have found no statistically significant differences in depressive 

symptoms (Skarupski et al., 2009), anxiety (Skolarus et al., 2017), or emotional stress 

(Badana et al., 2019) between Black and White caregivers. Moreover, studies have shown 

that Black caregivers have worse physical well-being than White caregivers (Liu et al., 

2021). Research using biomarkers, such as flatter cortisol slopes (McCallum et al., 2006) 

and higher blood pressure (Kim et al., 2007), supports the risks of Black caregivers 

experiencing worse physical health.  

Inconsistencies in caregiver well-being outcomes suggest the need for further 

investigation for understanding the race differences in caregiver well-being outcomes. 

One possible explanation may be attributed to the different lifestyles of caregivers, which 

can be measured by how caregivers allocate their time across activities. For example, 

mixed findings on racial differences in work interference imply the possibility of 

different time-use patterns among Black caregivers. One study found that Black 

caregivers are more likely to reduce their work hours to provide care to older adults 

compared to White caregivers (Covinsky et al., 2001), whereas another study did not find 

statistically significant racial differences in retiring early or work interferences between 

White caregivers and non-White caregivers (Longacre et al., 2017). This discrepancy 

implies that there is at least a variability in lifestyles among Black caregivers by an 

individual’s employment status and working hours, which affects time-use in other 

activities as well.  

Most existing studies assumed Black caregivers to be a homogenous group having 

a specific race and ethnicity. However, the caregiving experience may vary within a 
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homogenous racial group of caregivers, which may result in different time-use patterns 

and associated well-being outcomes. Given that the time-use patterns of caregivers have 

been understudied in caregiving research, significant gaps remain in understanding 

whether the race differences in caregiver well-being outcomes vary by the time-use 

patterns of caregivers. Further examination on this topic will distinguish at-risk 

subgroups of Black caregivers from those who thrive in caregiving experiences and 

inform interventions and policies tailored to meet each subgroup’s specific needs based 

on their unique lifestyles.  

Purpose of the Study 

 To date, there has been little empirical research on the effects of time-use on 

family and unpaid caregivers’ well-being, particularly focusing on gender and race 

differences. Expanding the depth and width of this area is critical for the following 

reasons. First, the increasing interest in community-based long-term care implies more 

involvement in eldercare from family and unpaid caregivers. Helping family and unpaid 

caregivers leads to the betterment of the well-being of older adults. Thus, findings from 

this study provide researchers and policymakers with insights into the daily activities of 

caregivers and constraints on their activities that may lead to adverse health outcomes. 

Second, gender and race matter in long-term care because of inequities that women and 

people of color experience as family caregivers of older adults. However, an 

understanding of the linkages between gender and race of caregivers and their well-being 

has been limited, particularly on how caregiving contexts, time-use, and caregiver well-

being are associated. Thus, interventions and policies do not address the unique 

caregiving experiences and needs. The findings from this study can address the lack of fit 
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in the current laws and policies in areas of employment, eldercare, and social 

participation, whether they reflect the different needs of caregivers or not. To contribute 

to the literature, I take a theory-driven approach to better understand the effects of time-

use on caregiver well-being. Specifically, this study investigated the following research 

aims: 

Aim 1. Identify the time-use profiles among family and unpaid caregivers of older 

adults, accounting for covariates reflecting the stress process model (i.e., 

caregiving stressors, social support, and backgrounds and contexts of 

caregiving).  

Aim 2. (a) Examine the association between the identified time-use profiles and 

caregiver well-being, adjusting for covariates. 

(b) Examine how the associations between the covariates and caregiver well-

being vary by the identified time-use profiles. 

Aim 3. Assess whether the effects of caregiver gender and race on caregiver well-

being vary by the identified time-use profiles. 
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Chapter 2: Theoretical Framework 

This study draws its theoretical framework from theoretical perspectives on the 

life balance triangle (Jun, 2014) as well as the caregiver stress process model (Pearlin et 

al., 1990). The conceptual framework informed by these two existing theories expands 

our knowledge on the stress process, particularly regarding health disparities in family 

and unpaid caregivers of older adults with a disability. In this chapter, first, I explain the 

life balance triangle model by defining three dimensions of life balance in the time 

structure. Second, I address the caregiver stress process model by Pearlin et al. (1990) to 

understand the pathway between stressors and health outcomes, illustrate caregiver’s 

time-use as a surrogate indicator of role strains, and identify differences in the 

experiences among family and unpaid caregivers based on their gender and race and their 

consequences to caregiver well-being. Finally, I illustrate how I apply each theory to 

develop a conceptual model for this study.   

Life Balance Triangle Model 

This study utilized the life balance triangle model (Jun, 2014) to identify time-use 

profiles among family and unpaid caregivers of older adults. This model points to the 

balance between “freedom of choice” (discretionary time), “constraints” (committed 

time), and “biological/physiological needs” (regenerative time). It provides the time 

structure to better understand how people allocate and balance their time across different 

categories. It emphasizes the importance of balance between discretionary and committed 

time under the assumption that biological/physiological needs are met with sufficient 

regenerative time. It explains that consequences of imbalance not only come from 

excessive constraints, such as committed time for work and required caregiving tasks, but 
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also from excessive freedom of choice by having too much discretionary time and lack of 

time structure.  

Jun’s life triangle model (2004) critically addresses the limitations of 

conventional theoretical approaches on time-use in two aspects: (1) proposing that a 

framework centering on paid work cannot comprehensively explore all stages of life, and 

(2) aggregating non-work time fails to detect the complex nature of daily activities. 

Theoretical approaches to life balance using the time diary data have evolved beyond the 

dichotomy between work and non-work to address a wide range of social concerns to 

understand an individual’s health and well-being (Bauman et al., 2019). In economics, 

Becker (1965) explained the allocation of time as an outcome of the rational decision-

making processes to maximize its utility under 24 hours of daily time-budget constraints. 

However, this theoretical understanding of daily time-use cannot interpret why unequal 

gendered division of time-use exists in households, for example, regardless of women’s 

social class or education levels.  

Sociologists have proposed a theoretical framework of time-use that can show 

differing time allocation by gender and class of individuals. Two classical approaches 

exist for describing and measuring systems of daily activities: the four kinds of time by 

Ås (1978) and the virtuous triangle of work and leisure by Gershuny (2000). Ås (1978) 

suggested four categories of time depending on the degree of freedom of choice to 

perform or not to perform an activity and the constraints. Gershuny (2000) suggested the 

virtuous triangle of work and leisure balance, categorizing time-use into paid work, 

unpaid work, and leisure time. This classification is very effective in visually expressing 
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the conflict between paid and unpaid work time, as well as between work (paid and 

unpaid) and leisure time across gender and class.  

Although these sociological frameworks of time-use are useful in explaining the 

changes in society, particularly the division of labor and housework in households, they 

are confined to the working-age population. Such a work-life dichotomy excludes a 

variety of people at different stages of life who do not have paid jobs or have retired. 

There can be various caregiver lifestyles based on multiple factors related to caregiving 

contexts and the backgrounds of caregivers. For example, older adults are less likely to be 

employed and more likely to spend a considerable amount of time in sedentary leisure 

activities (Sprod et al., 2016; Stalling et al., 2020). Moreover, leisure, household labor, 

and sleeping, for instance, require different levels of responsibilities and are 

interdependent on each other; therefore, aggregating them into one category against paid 

work may deliver a limited explanation of individuals’ life balance (Sheldon et al., 2010; 

Tenbrunsel et al., 1995). Thus, theoretical frameworks that center on the conflict between 

work and leisure are limited to describing the time-use of caregivers with heterogeneous 

lifestyles.  

Therefore, this study employed the life balance triangle model (Jun, 2014) as an 

approach that details the life balance of time-use across daily activities and includes 

caregivers from all adult life stages to provide a clearer picture of family and unpaid 

caregivers of older adults. As shown in Figure 1, the life balance triangle model adapted 

and combined Ås’ four kinds of time (1978) and Gershuny’s virtuous triangle of work 

and leisure balance (2000). Compared to Ås’ four categories of time (1978), it suggests 

combining paid work, household labor, and caregiving tasks into one category as 
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committed time. These activities require a commitment of time and energy with 

responsibility, allow less choice, and are often considered productive (Kim & Ferraro, 

2014). More importantly, this includes caregivers who do not have a paid job or are not 

obligated to engage in paid work. Jun (2014) used the terms “regenerative” and 

“discretionary time” instead of necessary and free time, respectively, to better reflect the 

nature of activities.  

While Gershuny’s virtuous triangle of work and leisure balance model (2000) 

only focuses on the conflict between the proportion of activities during the waking time, 

Jun’s life balance triangle model (2014) can be applied to all activities throughout the 24 

hours of a day. Gershuny’s model (2000) does not address the aspects of disproportionate 

sleeping or personal care time among family and unpaid caregivers in diverse life stages. 

A recent review shows that caregivers have fewer hours of sleep and increased levels of 

sleep disturbance than non-caregivers (Gao et al., 2019). However, studies have shown 

that caregivers experience sleep problems differently based on their demographic 

characteristics, implying that time for regenerative activities is not identical among 

caregivers. For example, female caregivers have reported more sleep problems than their 

male counterparts, which can be exacerbated in midlife women due to the menopause 

transition (van de Straat et al., 2020; Xu & Lang, 2014). Older caregivers are more likely 

to experience sleep disturbances because of their age-related sleep changes (Irwin, 2014). 

Thus, the life balance triangle model can be more inclusive to a heterogeneous group of 

caregivers in various life stages. 
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Figure 1. Life Balance Triangle Model by Jun (2014). 

Caregiver Stress Process Model 

The caregiver stress process model (Pearlin et al., 1981; Pearlin et al., 1990) 

provides the building blocks for researchers to examine the pathway between stressors 

and well-being for caregivers of older adults. It is also used to explain the differences in 

the stress process among caregivers from different gender and racial backgrounds, 

supporting the research aims of testing gender and race differences in the associations 

between time-use and caregiver well-being. Figure 2 (Pearlin et al., 1990) provides an 

original conceptual model for caregiver stress process, which includes the following 

components: the background and context of stress (e.g., socioeconomic characteristics, 

caregiving history, family and network composition), objective and subjective primary 

stressors (e.g., cognitive status, problematic behavior, overload, relational deprivation), 

secondary role strains (e.g., job-caregiving conflict, constriction of social life), secondary 

intrapsychic strains (e.g., self-esteem, mastery, loss of self), mediating/buffering 

conditions (e.g., coping, social support), and psychological/physical outcomes.  
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Figure 2. Caregiver Stress Process Model by Pearlin et al. (1990). 

Background and Contexts of Stress 

Background and contexts of stress refer to underlying characteristics of the 

caregiver. These include demographic attributes along with social and economic 

characteristics that are expected to influence the whole stress process, such as age, 

gender, education, and employment status of the caregiver. Along with these factors, the 

relationship of the caregiver with the care recipient, duration of caregiving, and available 

formal resources are also considered as background and contexts of the stress process as 

they are assumed to affect caregivers and caregiving experiences in general.  

Pearlin et al. (1990) explained that these caregiving backgrounds and contexts, 

such as gender and race, embed privileges and opportunities, which lead to unequal 

distribution of personal and social resources available to caregivers and consequently to 

the ways stress outcomes are expressed. For example, the linkages between gender and 

stress process have received paramount attention in caregiving literature in the caregiver 
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stress process theoretical framework. There is a consensus that gender differences exist in 

caregiving experiences. Because women and men live in disparate structural contexts, 

they are likely to be exposed to different types and intensities of stressors. Particularly, in 

terms of family caregiving, women are more likely to feel responsible and obliged to 

care, which pushes them into the caregiver role more often than men and hinders them 

from other areas of life, such as work and self-care (Hong & Coogle, 2016; McDonnell & 

Ryan, 2013; Swinkels et al., 2019).  

Another important factor is the race of caregivers. Racial privileges are pervasive 

across various realms in the United States; however, the effect of race on the stress 

process was not fully discussed in the original caregiver stress model. Nevertheless, 

recent caregiving literature has demonstrated racial differences in caregiving experiences, 

such as in stressors and caregiver well-being (Fabius et al., 2020; Moon et al., 2020). 

Although different studies attribute racial differences in different ways, such as cultural 

norms (Hilgeman et al., 2009; Powers & Whitlatch, 2016; Rozario & DeRienzis, 2008) or 

systemic marginalization (Choi et al., 2015; Taylor et al., 2013), race is increasingly 

considered an important characteristic to explain the differences in the associations 

between caregiving stressors and caregiver well-being. Thus, this study contributes to an 

understanding of the gender and race differences in caregiver stress process context. 

Primary and Secondary Stressors 

Caregiving stressors are divided into primary and secondary stressors. Primary 

stressors are conceived as stressors that stem directly from the care demands based on the 

needs of the care recipient. Cognitive status, problematic behaviors, and functional 

dependency of the care recipient can be subsumed under objective primary stressors. 
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Perceived burnout from providing care can be included as a subjective indicator of 

primary stressors as it can measure what caregivers feel directly from the caregiving 

experience. Primary stressors are derived from the needs and demands of the care 

recipient, and they, in turn, lead to secondary stressors that can be found in social roles 

and activities outside of caregiving. There are two types of secondary stressors: role 

strains and intrapsychic strains. Role strains involve conflicts encountered by caregivers 

in their familial, social, occupational, and recreational life due to increasing demands 

from caregiving. Intrapsychic strains refer to psychological states and self-concepts that 

can be exacerbated when the caregiving situation hinders the caregivers’ activities and 

social roles. 

Much of the scholarly attention on secondary stressors has focused on 

intrapsychic strains, such as self-loss and mastery (Seeher et al., 2013). Role strain has 

also been assessed as a psychological strain that caregivers feel from impairments or 

overload in multiple roles including caregiving responsibility (Grosse et al., 2018). This 

shows that subjective indicators have been mainly used to understand secondary 

stressors. However, little is known about objective indicators of secondary stressors 

which could be assessed through behaviors or lifestyle. Patterns of time-use have been 

considered to measure the multidimensional care strain (Jun et al., 2019). They explain 

that the ways people distribute their time into different activities in a 24-hour framework 

show the struggles and challenges that caregivers face in their daily life due to demands 

from caregiving. In other words, caregivers’ daily activities reflect their roles and an 

unbalanced distribution of time in activities. They show the competing everyday demands 
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that caregivers encounter that are indirectly influenced by caregiving responsibilities, 

suggesting time-use as a surrogate of role strain.  

Although some studies have examined the impact of daily stressors—measured by 

time-use—on caregiver stress and health (Gouin et al., 2012; Zarit et al., 2014), they have 

not explained the associations between time-use and caregiver well-being outcomes in 

the caregiver stress process framework. Savla et al. (2011) used daily diary data to 

measure the secondary role strain by capturing time spent on leisure activities and 

assessing the completion of scheduled tasks and activities. Still, empirical research that 

uses time diary data to measure secondary stressors with behavioral and objective indexes 

is limited. Thus, I used the time-use profiles to better understand secondary stressors in 

behavioral aspects.  

Mediating/Buffering Conditions 

Mediating/buffering conditions are generally regarded as the factors that account 

for the variability in the outcomes among caregivers, such as coping responses and social 

support. In the original paper, Pearlin et al. (1990) named these as mediating conditions, 

but there have been inconsistencies in interpreting these factors in the statistical models. 

Mediating variables explain the process between the independent and the dependent 

variables by linking them. However, the authors of the stress process model explained the 

function of mediating/buffering conditions as reinforcing or attenuating the intensity of 

stressors, which is closer to the definition of the moderating variable—a variable that 

affects the strength and direction of the relationship between independent and dependent 

variables. Thus, a considerable volume of literature has treated social support and coping 
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as independent (del-Pino-Casado et al., 2018; Hilgeman et al., 2009; Kaufman et al., 

2010) or moderating variables (Ang & Malhotra, 2018; Liang et al., 2020).   

Outcomes of Stress 

The outcomes of stress are manifestations of the antecedent process, including 

both physical and emotional well-being. In theory, emotional distress is likely to appear 

firsthand, followed by deteriorated physical health if the stressful impact persists. 

Continuing negative physical and mental health can lead to yielding of caregiving 

activities and the institutionalization of the care recipient. Empirical studies have often 

included emotional and physical well-being in the model simultaneously (Seeher et al., 

2013).  

Theoretical Applications and Conceptual Model 

As shown in Figure 3, my conceptual model incorporated the main components 

from Jun’s (2014) life balance triangle model to identify time-use profiles and combined 

them into the caregiver stress process model by Pearlin et al. (1990) to account for 

confounders involved in understanding time-use and caregiver well-being. The life 

balance triangle model by Jun (2014) was used to identify the indicators for identifying 

the time-use profiles, focusing on the three dimensions of time: committed (eldercare-

related and non-eldercare related), discretionary, and regenerative time. The life balance 

triangle model was adjusted to divide committed time into eldercare-related committed 

time and the rest of committed time because this study focuses on family and unpaid 

caregivers of older adults.  
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Figure 3. Theoretical Application and Conceptual Model. 

According to the caregiver stress process model, providing care to older adults 

interrupts an array of roles and activities outside the caregiving situation, thereby 

worsening the stress outcomes (Pearlin, 1989; Pearlin et al., 1997). Thus, primary and 

secondary stressors that affect the health and well-being of caregivers were included in 

the conceptual model while controlling for factors related to backgrounds and contexts of 

caregiving (e.g., age, education, formal service availability) and buffering condition (e.g., 

social support). All research aims included these confounders as they theoretically have 

influences on the time-use profiles, which were measured as a secondary stressor, and 

caregiver well-being outcomes, which were measured as a stress process outcome.  

In addition, based on the stress process model, the associations between 

covariates and caregiver well-being outcomes were examined within each identified time-

use profile. Theoretically, the effects of caregiving stressors and the backgrounds and 

contexts of caregiving on caregiver well-being outcomes may vary by the secondary 
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stressors. This indicates that the stress process model that explains the relationships 

between covariates and well-being outcomes may operate differently within the identified 

time-use profiles. The conceptual model looks as if the time-use profile mediates between 

covariates and caregiver well-being outcomes. However, as the level of measurement of 

the identified time-use profile would be categorical variable, testing the mediation effect 

is not feasible. Instead, this study examined the within-profile differences in the 

associations between covariates and well-being outcomes to understand if and how the 

stress process model would show distinct relationships by the type of time-use profile.  

Furthermore, gender and race were integrated into the conceptual model to 

understand if and how the effect of gender and race on caregiver well-being vary across 

the identified time-use profiles. Systemic racism and sexism on racial minorities and 

women, respectively, lead to bring differing experiences among caregivers. Caregivers 

with gender and racial minority backgrounds face gender stereotyping, racism, and 

discrimination in their everyday reality, and having these demographic characteristics 

may lead to disparities in caregiving experiences and eventually caregiver’s health and 

well-being. Certain lifestyles may exacerbate or attenuate the negative experiences, 

adding the nuance to interpreting the effect of gender and race on caregiver well-being 

outcomes. To my knowledge, no research has included time-use as a secondary stressor 

to examine gender and race differences in the stress process. Thus, this study applied the 

theoretical explanation on gender and racial disparities in the stress process to examine if 

there were gender and race differences in caregiver well-being by the identified time-use 

profiles.  
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Chapter 3: Method 

Data and Analytic Sample 

Data 

As shown in Figure 4, I created a combined dataset using data from the National 

Health and Aging Trends Study (NHATS) Round 7, the National Study of Caregiving 

(NSOC) Round 7, and NSOC Round 7 Time Diary Supplement.  

 

Figure 4. Steps of Linking Data. SPID refers to “sample person ID,” who is the care 
recipient in this study. OPID refers to “other person ID.” As there can be multiple 
caregivers for one care recipient, we can identify each caregiver with SPID and OPID for 
this study. Activity ID shows the sequences of activities within each caregiver’s diary. 

NHATS was developed by a multidisciplinary team of researchers from Johns 

Hopkins University and the University of Michigan, supported by the National Institute 

on Aging (U01AG032947), and was collected from Westat. The public data are available 

at www.nhats.org. Designed as an ongoing longitudinal study, NHATS is intended to 
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advance research in the understanding of trends and dynamics in late-life functioning; the 

economic and social consequences of aging and disability for individuals, families, and 

society; and how these late-life changes differ in various population subgroups (Kasper & 

Freedman, 2019). In-person interviews have been conducted annually since 2011 with a 

nationally representative sample of American Medicare beneficiaries aged 65 and older. 

The latest available wave is Round 10 (2020), and the round means the survey wave. The 

sample was collected through a stratified three-stage design—individual counties, zip 

codes, and beneficiaries within sampled zip codes—oversampling African Americans and 

those ages 90 and older. Proxy respondents were used in instances where the sample 

person could not respond (e.g., major physical health issues, sensory impairment, 

deceased, temporarily unavailable). I used data from the NHATS Round 7 (2017) to 

extract information regarding the functional conditions of care recipients as objective 

primary stressors in Figure 3.  

NSOC has been conducted with family and other unpaid caregivers identified as 

active helpers of NHATS participants (Freedman et al., 2019b). Telephone interviews 

were conducted three times (2011, 2015, and 2017) for the corresponding NHATS rounds 

(1, 5, and 7). Among the list of the identified multiple unpaid caregivers who in the last 

month assisted with daily activities (i.e., mobility activities, self-care activities, and 

household activities for health or functioning reasons), all eligible individuals were 

contacted for interviews. Up to five caregivers could be randomly selected for each 

NHATS participant. Caregivers of NHATS proxy respondents were included as well. 

Unlike NHATS, each round of the NSOC consists of cross-sectional samples, except the 

NSOC Round 7 longitudinal sample (2017), in which NSOC Round 5 (2015) caregivers 
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were re-interviewed. For this research, I used data from the NSOC Round 7 cross-

sectional files (2017) to draw information regarding subjective primary stressors, 

background and context of caregiving, and caregiver health and well-being. To ensure a 

large enough sample size for a series of complex data analyses, I decided to use NSOC 

Round 7 cross-sectional data of caregivers who are eligible for NSOC Round 7 Time 

Diary Supplement (N = 1,901), instead of NSOC Round 7 longitudinal data linked with 

NSOC Round 5 data of caregivers who are eligible for NSOC Round 7 Time Diary 

Supplement (N = 928).   

NSOC Round 7 Time Diary Supplement (2017) refers to the 24-hour time diary 

interview data collected from NSOC Round 7 caregivers (Freedman & Cornman, 2019). 

The overall time diary interview was modeled after the Panel Study of Income Dynamics 

Disability and Use of Time supplement, which used the American Time Use Study 

design. Caregivers were asked to describe their 24-hour period from 4 AM on the 

previous day through 4 AM on the interview day. In the presence of interviewers, they 

reported on what they were doing, how long it took/when it ended, where/with whom 

they were doing the activity, who else was present, and for whom they did the household 

and care activities. After the whole interview, separate three-digit codes were established 

to indicate the category to which each main and secondary activity belonged to. The time 

diary data comprise two files: a summary file and an activity file. A summary file contains 

information about the eligibility for NSOC Round 7 Time Diary Supplement, the number 

of activities, day of the interview and the diary day, the relationship of the caregiver to 

the recipient, and response to “typical day” questions (e.g., whether yesterday was a 

typical day). An activity file includes information on all activities from reported diaries 
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for each caregiver respondent. All activities are numbered in sequential order within each 

diary of an individual. In addition, the following are included for each activity: the start 

and end time, duration, pre-code, responses to follow-up questions, responses to a single 

item on the well-being measure for all main activities except sleeping, and the responses 

to detailed measures of well-being for three randomly selected times of the day.  

Sample  

The analytic sample included 1,640 family and unpaid caregivers (see Figure 5), 

defined as those who have provided help to their family, relatives, friends, or neighbors 

ages 67 and older with any mobility, self-care, or household activities. I excluded the 

caregivers of nursing home residents (n = 85) but included those living in other 

residential care settings (e.g., assisted living, retirement community), considering them as 

community-living older adults. Due to the limited representation from a small sample 

size examining gender and racial/ethnic differences, I also excluded caregivers who 

identified themselves as Hispanic, other races, or missing (n = 181). To understand the 

variety of lifestyles among caregivers, I included diaries from both weekdays and 

weekends.  
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Figure 5. Steps for Selecting Sample of Family and Unpaid Caregivers. 

Measures 

 Appendix A summarizes the variables and their measurements included in the 

proposed study.  

Time-Use Profile Indicators 

Having well-separating indicators is crucial for enumerating the correct number of 

mixture profiles along with a sufficient overall sample size (Nylund-Gibson & Choi, 

2018). Grounded in the life balance model (Jun, 2014), I used the time spent on four 

activity categories (i.e., eldercare-related committed, non-eldercare committed, 

regenerative, and discretionary time) to identify the time-use profiles. Appendix B shows 

the classification of activities to measure each indicator for caregivers’ time-use. NSOC 

not only assessed the main activity on which the respondent focused the most but also up 

to five secondary activities that they were doing at the same time (i.e., multitasking). 

Because NSOC did not collect the time spent on secondary activities, only the main 

activity was used in the analyses to measure each time-use category indicator. The four 
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indicator variables, which are the aggregated number of minutes among a series of 

activities for each time-use category, were entered as continuous variables in the latent 

profile analysis (LPA) model. For example, the amount of non-care committed time for a 

caregiver who spent 2 hours in paid work and 40 minutes in household work were 

recoded as having spent 2 hours and 40 minutes of non-care committed time. Once the 

time-use profiles are identified, the time-use profile was entered as a categorical variable 

in the following regression models for Research Aim 2 and Research Aim 3. 

Because this study focused on family and other unpaid caregivers, I divided the 

committed time into two types: eldercare-related committed time and non-eldercare 

committed time. Eldercare-related committed time included time committed to providing 

physical and medical care to older adults. Non-eldercare committed time, which included 

activities such as paid work, household activities, and childcare, was aggregated as one 

segment. Activities related to childcare were not included in the eldercare-related 

activities as this study focuses on the caregiving of older adults. Non-eldercare 

committed time did not include activities that people usually perform intermittently or 

that have not been required to maintain life (e.g., looking for work, using unemployment 

services, and educational activities for leisure). Regenerative time referred to the total 

time commitments on activities that were needed to fulfill physiological needs, such as 

sleeping and eating (Bittman & Wajcman, 2000; Maier & Klumb, 2005). The acts of 

sleeping, waiting to sleep (sleeplessness), going to bed, waking up, and “sleeping, not 

elsewhere classified” were all considered as sleeping (Ásgeirsdóttir & Ólafsson, 2015). 

Health-related activities (e.g., taking medication) and use of medical, health, and long-

term care services were included as activities for a regenerative time as they were 
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considered to be part of essential self-care activities particularly among older caregivers 

(Sabo & Chin, 2020). Discretionary time included the total duration of time spent on 

activities that were assumed to be self-chosen and involved the need for affection, 

knowledge, or pleasure, such as leisure, socializing, volunteering, and participating in 

civic activities (Moss & Lawton, 1982). It also included activities that were not 

categorized into committed or regenerative time, such as personal emergencies and travel 

for other miscellaneous time. Notably, any travel time directly related to each activity 

was included as part of the time on the category that each activity fell into since the 

purpose of travel was clearly stated. 

Control Variables 

Caregiving Stressors. I included the perceived burden as the subjective primary 

stressor. The perceived burden was measured based on index variables from previous 

research (Ingersoll-Dayton & Raschick, 2004; Luth & Pristavec, 2021). It was a summed 

score of the following four statements on the caregiver-reported caregiving experience: 

exhausted at night, more things to do than one can handle, no time for oneself, and 

changed routines to meet care recipient needs. The response for each statement was 

coded from 0 (“not so much”) to 1 (“somewhat”) and 2 (“very much”); thus, higher 

summed scores indicated greater perceived burden. The final summed score ranged from 

0 to 8.  

For the objective primary stressors, I included comorbidity, physical functioning, 

and dementia of the care recipient, as well as multiple caregiving roles of the caregiver. 

As in many empirical studies (Diederichs et al., 2011), I assessed comorbidity by asking 

whether the care recipient had more than two physician-diagnosed chronic conditions or 
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not (0 = less than two chronic conditions; 1 = two or more chronic conditions). The 

chronic conditions included heart attack, heart disease, high blood pressure, arthritis, 

osteoporosis, diabetes, lung disease, stroke, cancer, and broken/fractured hip or other 

bones. According to NHATS (Kasper & Freedman, 2019), because types of skin cancer 

are likely to be non-melanoma skin cancers that inflate the cancer prevalence estimates 

and do not have life-threatening consequences compared to other types of cancers 

(Fillenbaum et al., 2000), the presence of skin cancer was excluded in creating a 

comorbidity variable. 

I measured the physical functioning of the care recipient using a summary score 

of the following items that assessed the older adults’ activity limitations (Freedman et al., 

2011): four items for self-care (i.e., eating, bathing, toileting, and dressing), three items 

for mobility (i.e., getting around outside, getting around inside, and getting out of bed), 

and five items for household activities (i.e., doing laundry, shopping for groceries, 

making hot meals, paying bills and banking, and keeping track of medication). Each item 

was counted (= 1) if the respondents received help from another person to perform the 

activity or identified that they either had difficulty (i.e., a little, some, a lot) while 

performing activity when carried out independently, and if relevant, with assistive 

devices while performing the activity. Assistive devices included those needed for self-

care or mobility, such as adapted utensils, grab bars in the shower, a shower seat, grab 

bars around the toilet, a raised toilet, cane, walker, wheelchair, scooter, and items to help 

with dressing. A summary measure of all listed activities was used, ranging from 0 to 12, 

with higher scores indicating more assistance required in physical functioning.  
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To identify dementia of care recipient, I used a classification of dementia created 

by NHATS (Kasper et al., 2013), employing self-reported diagnosis of dementia, the 

AD8 Dementia Screening Interview (Galvin et al., 2006), and cognitive tests on memory 

(immediate and delayed 10-word recall), orientation (date, month, year, and day of the 

week; naming the president and vice president), and executive function (clock drawing 

test). Care recipients who met any of the following three criteria were considered to have 

dementia: (1) dementia diagnosis reported by either the care recipient or a proxy 

respondent, (2) a score of 2 or higher in the AD8 Dementia Screening Interview, or (3) a 

cognitive test score at or below 1.5 standard deviations from the mean for self-

respondents in at least one cognitive domain (0 = no dementia; 1 = probable or possible 

dementia).  

Finally, I measured multiple caregiving roles from caregiver responses regarding 

whether they ever provided care to a child or adult who could not care for themselves 

besides the care recipient during the month preceding the interview day (0 = no multiple 

caregiving roles; 1 = multiple caregiving roles).  

Social Support. I included social support as a resource that could have a positive 

effect on the time-use profiles and caregiver well-being outcomes (Dam et al., 2016; 

Wang et al., 2018). Social support refers to social resources provided to an individual by 

nonprofessionals and is often measured as a multidimensional construct, such as 

instrumental, emotional, or informational support (Han et al., 2014; Leggett et al., 2021). 

I assessed social support using the aggregated responses from three items: having friends 

or family to talk to about important things in life, help with daily activities (e.g., running 

errands or things around the house), and help caring for the care recipient. All responses 
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indicated whether the caregivers received support from friends or family (0 = no; 1 = 

yes), with the total score ranging from 0 to 3. 

Background and Context of Caregiving. Based on the caregiver stress process 

model (Pearlin et al., 1990), the following background and context of caregiving 

variables were included: age (in years), gender (0 = male; 1 = female), race (0 = non-

Hispanic White; 1 = non-Hispanic African American), education (0 = below high school 

graduate; 1 = above high school graduate), employment status of caregivers (0 = 

unemployed; 1 = employed), duration of care (0 = less than five years, 1 = five years and 

above), relationship to recipient (spouse/partner; adult child; other relatives; 

friend/neighbor), and co-residence of caregiver with care recipient (0 = separate 

residence; 1 = co-residence). The race was not explicitly discussed in the caregiver 

process model, but racial differences have been empirically demonstrated in the 

caregiving context (Fabius et al., 2020; Hilgeman et al., 2009). Thus, it was included as a 

background and context of caregiving variable. Given the impact of financial strain on 

caregivers’ health and well-being (Adelman et al., 2014), I also included Medicaid status 

as an indicator of the economic status of caregivers (0 = no Medicaid receipt, 1 = 

Medicaid receipt). Medicaid enrollment has been used as a proxy measure for individual 

poverty status, particularly among the older population (Chen et al., 2017; Valerie et al., 

2019), and prior research demonstrates its impact on caregiver’s well-being (Torres et al., 

2020). Furthermore, I included formal program availability by summing the responses to 

three items asking caregivers whether they received the following formal services in the 

last year of the interview: a support group for people who provide care (Liew et al., 

2010), any service that took care of care recipients so that caregivers could take some 
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time away from helping (Tretteteig et al., 2016; Vandepitte et al., 2016), and any training 

to help caregivers take care of care recipients (Egan et al., 2018; Sousa et al., 2016). All 

responses for each item were dichotomized (0 = no; 1 = yes), and the summed score 

ranged from 0 to 3, higher scores indicating more formal resources being available to 

caregivers (Leggett et al., 2021).  

Caregiver Well-Being Outcomes  

To measure the well-being of caregivers, I employed four constructs: (1) 

psychological well-being, (2) self-rated health, (3) depression, and (4) anxiety. 

Psychological well-being was measured by combining the responses to five emotions—

calm, happy, sad, frustrated, and worried—on three randomly selected diary activities. 

For this study, experienced well-being was used as one of the distinct measures of 

psychological well-being that captures the relatively spontaneous reactions to an 

individual’s daily moments, instead of evaluating the quality of the entire life (Lucas et 

al., 2019). It provides a more accurate depiction of an individual’s psychological well-

being while using time diary data. Each response on the five emotions over three 

activities was averaged and combined to form a single valid scale reflecting the well-

being of the day when the time diary was interviewed. The negative emotions (i.e., sad, 

frustrated, worried) were reversely coded so that a higher score indicated better well-

being. The average score of the items ranged from 0 (not at all) to 6 (very strong).  

Self-rated health was measured using a single-item question (Hays et al., 2015): 

“Would you say that in general, your health is excellent, very good, good, fair, or poor?” 

The item was reverse coded and rated from 0 (poor) to 4 (excellent). This single item was 

validated and is reliable to use on adult caregivers (Chandola & Jenkinson, 2000).  
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Depression was measured using two items asking about psychological state 

relevant to depression over the last month prior to the day of interview (the Patient Health 

Questionnaire 2-item [PHQ-2]; Kroenke et al., 2003). The items of depression included 

(1) having had little interest or pleasure in doing things and (2) feeling down, depressed, 

or hopeless. Each item was recoded to rate as the following: 0 (not at all), 1 (several 

days), 2 (more than half the days), and 3 (nearly every day). The total score was then 

used, ranging from 0 to 6, with higher scores indicating feelings of being more depressed.  

Anxiety was measured with two items on the psychological state over the last 

month (the Generalized Anxiety Disorder [GAD-2]; Kroenke et al., 2007). The items 

regarding anxiety included (1) having been unable to stop or control worrying and (2) 

feeling nervous, anxious, or on edge. Each item was recoded to rate from 0 (not at all) to 

3 (nearly every day). The total score used ranged from 0 to 6, with higher scores 

indicating feelings of being more anxious. This measure has been tested for its validity 

and reliability by prior studies with an array of populations (Plummer et al., 2016).  

Data Analysis  

Power Analysis for Sample Size 

The available sample size appeared to be adequate to conduct the main analyses 

(i.e., LPA) for the study. To decide the sample size, I conducted a Monte Carlo study of 

the LPA measurement model up to five classes designating the means and variances for 

each class based on logical assumptions and literature on time-use of caregivers 

(Freedman et al., 2019a). I evaluated the following criteria to determine the sample size 

(Muthén & Muthén, 2002): (a) parameter biases below 10% for any parameter in the 

model, (b) standard error biases below 5% for the parameters, and (c) coverage remaining 
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between 0.91 and 0.98. I incrementally decreased the sample size up to 1,000 individuals. 

With the sample size of 1,000 individuals, there were a couple of standard error biases 

slightly above 5% for the 5-class model. However, based on statistical consultation, it 

appeared to be trivial, indicating that the available sample size from the secondary data 

has enough power to conduct LPA. 

Descriptive and Bivariate Analyses 

I used Stata version 16.0 (StataCorp, 2019) to conduct descriptive and bivariate 

analyses to understand the characteristics of the analytic samples. I ran weighted 

descriptive and bivariate statistics to address the complex survey design of the NSOC. 

Although I combined NHATS to obtain information on care recipients’ conditions, the 

analytic sample is at the caregiver level, examining the associations between covariates, 

time-use profiles, and caregiver well-being outcomes. The time diary data also summed 

the durations of time across activities to the caregiver level. Because the combined data 

were at the caregiver level, I specified the NSOC survey design accounting for sampling 

strata and clustering of caregivers within care recipients from NHATS (Freedman et al., 

2020). I applied the full sample analytic weight to the subpopulation of the full sample 

based on inclusion and exclusion criteria. The weight accounts for the NHATS design, 

probabilities of selection for NSOC, non-response adjustments to NSOC Round 7 cross-

sectional data (i.e., care recipient’s willingness to provide contact information and the 

caregiver’s willingness to participate), and non-response adjustments to the NSOC time 

diary interview (Freedman & Cornman, 2019; Freedman et al., 2020). All missing 

responses were removed.  
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For categorical variables, I used Pearson’s ꭓ2 tests to compare the variables 

between male and female caregivers, and non-Hispanic Black and non-Hispanic White 

caregivers. For continuous variables, I used F tests—which are equivalent to independent 

t-tests—to examine the differences in the variables between groups.  

Latent Profile Analysis 

LPA posits that each individual in the population has membership in an 

exhaustive and mutually exclusive unobserved set of subgroups (Masyn, 2013). In other 

words, the profiles should be disparate enough to be separated; however, the individuals 

belonging to the same profile should be more similar to each other than they are to 

individuals in other profiles.  

In an LPA model, the indicators are continuous and usually assumed to be 

correlated because if there is no correlation between indicators, this would indicate no 

observed associations to be explained by unobserved class membership—the latent class 

variable. Thus, before specifying any LPA models, I analyzed the correlation of the four 

indicators that were subsequently included in the model to ensure that there is a 

possibility of estimating a latent profile model with more than one class. 

An LPA model is mathematically almost the same as a latent class analysis (LCA) 

model. The main difference is that an LPA model uses continuous indicators of the latent 

class variable, whereas an LCA model uses categorical indicators. Another difference is 

that an LCA model is required to fulfill the local independence assumption that the latent 

class variable should explain all associations between the observed indicators, whereas 

this assumption is not necessary to identify an LPA model (Masyn, 2013). That is, the 
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latent class membership does not have to explain all covariation between the indicators in 

the population. Thus, all indicators can covary with all other indicators within the class.  

Research Aim 1: Identifying Time-Use Profiles 

 

Figure 6. Analytic Model for Research Aim 1. 

As shown in Figure 6, I conducted LPA to derive the time-use profiles of family 

and unpaid caregivers using four time-use indicators (i.e., eldercare-related committed, 

non-eldercare committed, discretionary, and regenerative time). There are two parts to the 

LPA model: (1) the measurement model for the latent class variable and (2) the structural 

model which includes one or more auxiliary variables (e.g., covariates or distal 

outcomes). The steps for each model consist of model formulation, model estimation, and 

model building (Masyn, 2013). I used Mplus version 8.3 (Muthén & Muthén, 1998–

2017) to run all the LPA models. 

Measurement Model. First, I specified an optimal unconditional LPA 

measurement model for the latent class variable before including any covariates in the 

model. I estimated the measurement model using the full information maximum 

likelihood (FIML) estimation method through an expectation-maximization (EM) 
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algorithm under the missing at random (MAR) assumption. FIML estimation is beneficial 

for taking care of missing data because both complete and partially complete data can 

contribute to the observed data likelihood function. I added the COMPLEX command 

and used the full sample analytic weight in Mplus to adjust the estimates and standard 

errors to specify the complex survey design of the NSOC to the analytic sample.  

I freely estimated the means and variances in each profile. I used multiple random 

sets of starting values to ascertain that the identified solution consistently converged. I 

also kept track of all replicated maximum likelihood values, condition numbers, and class 

size information to remove models that are not well identified. Signs of weak 

identification included a low frequency of replication of the solution across the sets of 

random starting values, a small condition number, and a class proportion near zero.  

In terms of model building, I compared the solutions by increasing the number of 

classes by one, ranging from 1-class to 8-class until the model did not converge. The 

reason for running the model up to eight profiles was because I assumed that there was a 

possibility of a high and low amount of time spent on each time-use indicator (i.e., 

committed [care-related and non-care as a whole], discretionary, regenerative), which 

would result in eight possible profiles (i.e., 2×2×2 profiles). This process was necessary 

to decide on the number of classes. There was no single best method to choose the best 

fitting number of classes. Thus, I evaluated both the model fit and precision of 

classification to select the number of classes.  

Model Fit and Precision of Classification. First, I considered the entropy as an 

index to understand the overall precision of classification for all individuals in the sample 

(Ramaswamy et al., 1993). Entropy was calculated based on the posterior probabilities of 
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an individual’s latent class membership. The estimated latent profiles were not 

problematic as long as the entropy values were near 0.8 (Clark & Muthén, 2009). As part 

of diagnostics for precise classification, the average posterior class probability (AvePP; 

Nagin, 2005; Masyn, 2013) was also used to understand the quality of class separation 

and adequacy of class assignment. All AvePP values above 0.70 were considered 

adequate.  

Next, I evaluated the model-fit criteria including Bayesian Information Criterion 

(BIC; Schwartz, 1978), Consistent Akaike’s Information Criterion (CAIC; Bozdogan, 

1987), Approximate Weight of Evidence Criterion (AWE; Banfield & Raftery, 1993), 

Bayes Factor (BF; Kass & Wasserman, 1995; Schwartz, 1978), and the correct model 

probability (cmP; Kass & Wasserman, 1995). Lower values on the model-fit criteria 

indicated a better fitting model. However, the model fit indices tend to decrease as the 

number of classes increase. Thus, they were graphed as an elbow plot to examine the 

improvement in fit by extracting an additional profile (McLarnon & O’Neill, 2018). If the 

slope of the elbow plot became flat, it indicated a trivial improvement in fit. Additionally, 

I considered the adjusted Lo-Mendell-Rubin likelihood ratio test (LMR-LRT; Lo et al., 

2001) to compare the k profile model’s representation of the data to the k-1 profile model 

(i.e., TECH11 command in Mplus). A statistical significance at .05-level indicated an 

improvement in model fit in the k profile model compared to the k-1 profile model. In 

summary, I chose an optimal measurement model based on the balance between model fit 

indices, quality of classification, parsimony, and consistency with theory and empirical 

findings.  
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Structural Model. After the optimal measurement model was identified, I 

estimated a structural model using the automatic 3-step estimation approach (i.e., 

R3STEP command in Mplus) to explore the time-use profiles including the covariates 

(Asparouhov & Muthén, 2013; Vermunt, 2010). This method is the recommended 

approach for LPA with covariates because it corrects classification errors, examining 

between-class differences among the covariates without class structure changes by 

including covariates (Asparouhov & Muthén, 2021). It also incorporates the information 

on classification uncertainty from the fitted LPA model and provides odds of the 

multinomial regression coefficients of covariates for each profile compared to the 

reference profile.  

Research Aim 2: Associations Between Time-Use Profiles and Caregiver Well-Being 

 

Figure 7. Analytic Model for Research Aim 2. 

I estimated the LPA model using the three-step Bolock-Croon-Hagenaars (BCH) 

approach (Bolck et al., 2004; Vermunt, 2010) to examine the associations between the 

time-use profiles and caregiver well-being (Aim 2a) and the associations between 
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covariates and caregiver well-being within the identified time-use profiles (Aim 2b) (see 

Figure 7). The BCH approach estimates the mean differences of the distal outcomes 

between profiles. It avoids class changes of individuals because it estimates the LPA 

model by applying the weights—the inverse of the classification error probabilities—

which adjusts the profile membership uncertainty (Asparouhov & Muthén, 2021; Bakk & 

Vermunt, 2016).  

R3STEP was not used for Aim 2 because it cannot include both covariates and 

distal outcomes in the model at the same time. If R3STEP is used, it is possible to 

conduct regression analyses on the distal outcomes by saving an external file with the 

information on the modal class membership of individuals (i.e, CPROB command in 

Mplus) and combining it with the original data file that has information of covariates and 

distal outcomes. However, the BCH manual procedure was preferred for the model that 

examines the effect of the latent class variable on the distal outcome accounting for the 

influences of covariates due to its robustness (Dziak et al., 2016). According to 

simulation studies for latent class modeling with continuous distal outcomes (Bakk & 

Vermunt, 2016), the BCH approach outperforms the Lanza-Tan-Bray (LTB) approach 

(Lanza et al., 2013) and the three-step maximum likelihood (ML) method (Vermunt, 

2010) with regard to the robustness for violations of the underlying model assumptions, 

such as normal distribution of the continuous distal outcome within classes and linear 

relationship between the latent classes and the distal outcome on a logit scale. This 

method is less likely to bias the estimates of the class-specific means, and the class 

membership of the individuals does not change due to misspecifications in the 

distribution of the distal outcome or the errors.  
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Based on instructions provided by McLarnon and O’Neill (2018), I conducted the 

BCH manual procedure by the following three steps: saving the membership probability 

weights from the unconditional LPA measurement model (step 1), estimating the 

measurement model by applying the membership probability weights (step 2), and 

specifying the structural model with covariates and distal outcomes (step 3).  

Measurement Model. Because the number of the optimal unconditional LPA 

measurement model was determined from Aim 1, I used the same number of the latent 

class from Aim 1. First, I ran the unconditional LPA measurement model requesting to 

save the membership probability weights into an external data file (i.e., BCHWEIGHTS 

command in Mplus). This model included auxiliary variables (i.e., covariates and distal 

outcome variables) under the VARIABLE section, but not included under the MODEL 

section. This step allowed me to save an external data file that included information on 

the membership probability weights as well as the auxiliary variables necessary for the 

structural model. Second, I used the measurement model again using the saved external 

data file to apply the membership probability weights accounting for influences of 

auxiliary variables by specifying the BCH weights and auxiliary variables under the 

USEVARIABLE section. After verifying that the membership of the measurement model 

from the BCH approach was consistent with the optimal unconditional model from the 

first step, I estimated the structural model to examine the association between time-use 

and caregiver well-being, accounting for covariates.  

Structural Model. For Aim 2a and Aim 2b, I specified the structural model 

regressing the distal outcomes on the latent class variable accounting for the influences of 

covariates on them. Means and variances were allowed to vary across profiles. For Aim 



 

50 
 

2a, the mean differences across the profiles were tested through Wald ꭓ2 tests for pairwise 

comparisons, which is similar to an overall test in an analysis of variance. If the results of 

the Wald tests were statistically significant at the designated alpha level, I interpreted that 

the association between time-use and caregiver well-being outcome was significantly 

different between any two profiles. For Aim 2b, I compared the constrained structural 

model that constrained the coefficients of all covariates to be equal across all latent 

profiles to the unconstrained structural model that allowed the coefficients of the 

covariates to vary across the latent profiles. According to the comparison using the fit 

statistics and log-likelihood ratio tests, the unconstrained models fitted better than the 

constrained models, indicating that the associations between covariates and caregiver 

well-being outcomes operate differently within each time-use profile (table available 

upon request). Thus, I interpreted the findings from the unconstrained structural models 

for Aim 2b.  

 

Research Aim 3: Race and Gender Differences on the Associations between Time-Use 

and Caregiver Well-Being 

I estimated the constrained LPA models that constrained the regression 

coefficients of gender and race variables, respectively. To examine whether the effect of 

the gender variable on caregiver well-being outcomes varies across time-use profiles, the 

gender-constrained models were compared with the unconstrained models—the 

unconstrained structural model from Aim 2. The log-likelihood ratio test was conducted 

for comparison between two models. If the test was statistically significant, the 

unconstrained model was considered to fit better, indicating that the associations between 
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gender and caregiver well-being outcome variables varied across time-use profiles. 

However, if the test was not statistically significant, the associations between gender and 

caregiver well-being outcomes were considered constant regardless of the time-use 

profile. The same analytic steps were employed to compare the race-constrained models 

with the unconstrained models to examine whether the associations between the race 

variable and caregiver well-being outcomes vary across time-use profiles.  
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Chapter 4: Results 

Sample Characteristics 

 Table 1 presents the overall sample characteristics and bivariate analyses on the 

variables of interest between female and male caregivers, and non-Hispanic Black and 

non-Hispanic White caregivers. Based on the exclusion criteria, the sample included 

1,640 family and other unpaid caregivers. Consistent with the national estimates of 

family caregivers in the United States (NASEM, 2016), the majority of the sample was 

female (66.4%) and non-Hispanic White (69.1%).  

First, for objective caregiving stressors, there was a statistically significant racial 

difference in the physical functioning of the care recipients, F(1, 1252) = 22.5, p < .001. 

On a scale of 0 to 12, care recipients of non-Hispanic Black caregivers (M = 5.29, SE = 

0.24) had more activity limitations in their daily activities than those of non-Hispanic 

White caregivers (M = 3.98, SE = 0.14). Approximately 31% of the care recipients had 

probable or possible dementia. Care recipients of non-Hispanic Black caregivers (44.2%) 

were more likely to have dementia than those of non-Hispanic White caregivers (29.9%), 

ꭓ2 (1, N = 1,640) = 25.6, p < .001. The majority of older care recipients had two or more 

chronic conditions (87.6%). Among the entire sample, 34.5% of caregivers provided care 

to more than one person, while the female caregivers (40.6%) were more likely to have 

multiple caregiving roles than their male counterparts (24.6%), ꭓ2 (1, N = 1,639) = 50.5, p 

< .001. 

Second, as to subjective caregiving stressors, the average score of perceived 

burden was 1.82 (SE = 0.07) on a scale of 0 to 8. Female caregivers (M = 1.99, SE = 

0.08) showed significantly higher perceived burden from their caregiving experiences 
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than male caregivers (M = 1.53, SE = 0.1), F(1, 1252) = 13.7, p < .001. For social 

support, on a 0 to 3 scale, the average score was 2.11 (SE = 0.04), showing significant 

racial differences with non-Hispanic Black caregivers receiving more social support (M = 

2.25, SE = 0.05) than non-Hispanic White caregivers (M = 2.09, SE = 0.04), F(1, 1252) = 

5.5, p = .02. 

Lastly, concerning variables on background and context of caregiving, the 

average age of the entire sample was 61.4 years (SE = 0.55), ranging from 17 to 96 years 

old. Female caregivers were younger (M = 60.67, SE = 0.74) than male caregivers (M = 

62.61, SE = 0.74). Non-Hispanic Black caregivers were younger (M = 56.47, SE = 0.91) 

than non-Hispanic White caregivers (M = 62.22, SE = 0.63), F(1, 1237) = 27.4, p < .001. 

The majority of the full sample had an education level of high school graduates and 

above (93.1%). Female caregivers (94.76%) were more likely to be high school graduates 

and above than their male counterparts (90.21%), ꭓ2 (1, N = 1,607) = 14.01, p = .01. 

There was a significant racial difference in education level between non-Hispanic Black 

(87.9%) and non-Hispanic White caregivers (93.9%), ꭓ2 (1, N = 1,607) = 12.56, p < .01. 

Furthermore, the majority of the sample was unemployed (61.9%). There were no 

statistically significant gender and racial differences in employment status. Almost half of 

the caregivers had provided care for more than five years (49.7%). Among the entire 

sample, non-Hispanic Black caregivers tended to be more long-term caregivers (57.14%) 

than non-Hispanic White caregivers (48.5%), ꭓ2 (1, N = 1,499) = 6.52, p = .02.  

As to the relationship of caregivers to the care recipient, 49.1% of the full sample 

was the adult child of the care recipient, such as sons, daughters, sons-in-law, or 

daughters-in-law. Male caregivers were more likely to be spousal caregivers (26.9%) 
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than female caregivers (21.07%), ꭓ2 (1, N = 1,640) = 22.63, p < .01. In contrast, female 

caregivers were more likely to be caregivers of those who are relatives and friends or 

neighbors (relatives: 18.66%; friends and neighbors: 12.64%) than their male 

counterparts (relatives: 11.62%; friends and neighbors: 6.13%), ꭓ2 (1, N = 1,640) = 16.47, 

p < .01; ꭓ2 (1, N = 1,640) = 20.7, p < .01. Non-Hispanic White caregivers (28.13%) were 

more likely to be spousal caregivers than their non-Hispanic Black counterparts 

(11.93%), ꭓ2 (1, N = 1,640) = 28.32, p < .001. Non-Hispanic Black caregivers (30.36%) 

were more likely to be relatives to the care recipients compared to their counterparts 

(13.57%), ꭓ2 (1, N = 1,640) = 49.35, p < .001. There were no statistically significant 

gender and racial differences in being an adult child caregiver.  

Non-Hispanic Black caregivers were more likely to have received Medicaid 

(25.63%) than their non-Hispanic White counterparts (9.59%), ꭓ2 (1, N = 1,630) = 57.18, 

p < .001. Of the entire sample, 44.1% lived with the care recipient. A larger percentage of 

male caregivers (54.94%) tended to live with an older adult than the female counterpart 

(37.52%), ꭓ2 (1, N = 1,615) = 54.31, p < .001. The average number of formal services that 

caregivers received was less than 1 (M = 0.19, SE = 0.01), with no significant racial and 

gender differences. 
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Comparisons of Time-Use Indicators and Outcome Variables by Gender and Race 

 Table 2 presents descriptive statistics and bivariate analyses of the time-use 

indicators for this study. As the last activity in the time diary—typically sleeping—has an 

end-time after 24 hours, the sum of the time-use indicators may exceed 24 hours. Among 

the sample, the average regenerative time, which includes activities such as sleeping, 

eating, washing, and other self-care-related activities, was 13.54 hours (SE = 0.11), 

ranging from 40 minutes to 28 hours. The average committed time for non-eldercare 

activities was 5.9 hours (SE = 0.13), ranging from 5 minutes to 20.1 hours with 34 

caregivers reporting 0 hours for spending time for non-eldercare activities. Non-eldercare 

activities include paid work, housework, and childcare. The average of discretionary 

time, which includes activities such as social engagement, physical exercise, religious 

service, and other free-time activities, was 7.19 hours (SE = 0.12), ranging from 3 

minutes to 25 hours with 15 caregivers reporting 0 hours for spending time for 

discretionary activities. Eldercare activities included physical care (e.g., dressing, 

bathing, feeding, grooming, helping with mobility) and medical care (e.g., giving 

medicine, taking temperature, changing bandages, giving insulin, interacting with 

medical care provider) for older adults. The average committed time for eldercare 

activities was 0.93 hours (SE = 0.06), ranging from 1 minute to 12.58 hours. There were 

1,228 caregivers (75% of the sample) who spent 0 hours on eldercare activities. Because 

the type of activities to measure eldercare committed time was restricted to a few 

activities specified for physical and medical care for older adults (see Appendix B), a 

great number of caregivers in the sample did not report spending eldercare-related 

committed time on the day of the interview.  
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Regarding gender differences in time-use indicators, female caregivers (M = 

13.83, SE = 0.14) spent longer regenerative time than male caregivers (M = 13.06, SE = 

0.19), F(1, 1252) = 10.05, p < .01. Male caregivers (M = 7.73, SE = 0.21) spent longer 

discretionary time than their female counterparts (M = 6.86, SE = 0.14), F(1, 1252) = 

11.86, p < .001. There were no racial differences in any time-use indicators.  

 As shown in Table 3, the average of psychological well-being was 5.1 (SE = 0.03) 

on a scale of 0 to 6 with higher score indicating better well-being. On a scale 0 to 4, the 

average of self-rated health was 2.48 (SE = 0.04), slightly above the level of perceived 

good health. The average of depression score was 0.93 (SE = 0.04) and anxiety score was 

1.08 (SE = 0.05) both on a scale of 0 to 6. Female caregivers (M = 1.18, SE = 0.06) had 

significantly higher levels of anxiety than male caregivers (M = 0.09, SE = 0.07), F(1, 

1252) = 10.82, p < .01. There were significant racial differences in psychological well-

being, self-rated health, and anxiety among caregivers. Non-Hispanic Black caregivers 

had significantly higher psychological well-being (M = 5.27, SE = 0.05) than non-

Hispanic White caregivers (M = 5.07, SE = 0.03), F(1, 1252) = 9.56, p < .01. Compared 

to non-Hispanic White caregivers (M = 2.5, SE = 0.04), they had worse self-rated health 

(M = 2.35, SE = 0.06), F(1, 1251) = 4.03, p = .04. They also had lower anxiety score (M 

= 0.86, SE = 0.07) compared to their White counterparts (M = 1.11, SE = 0.05), F(1, 

1252) = 7.78, p < .01.  
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Research Aim 1: Identifying Time-Use Profiles 

Measurement Model: Latent Class Enumeration and Selection 

As shown in Table 4, the unconditional measurement models were fitted to the 

data with the number of classes ranging from one class to eight classes. Entropy, an index 

of classification quality, was computed for each of the eight models, and values ranged 

from 0.77 (4-class) to 0.85 (2-class). Entropy values of 0.8 or greater are considered to be 

good quality of classification, indicating that the overall quality of the classification was 

good among the fitted models (Clark & Muthén, 2009). However, given that fewer 

individuals were clustered in a particular profile—smaller than 5% or 50 cases 

(O’Donnell et al., 2017), estimating more than five profiles appeared to be problematic in 

classification. Although the adjusted LMR-LRT was not statistically significant at a 3-

profile model, all relative fit statistics improved as the number of profiles increased.  

The average posterior class probabilities of models from 2-class to 5-class were 

all greater than 0.7, indicating that the profiles were well separated and there was high 

accuracy in the latent profile assignment (Clark & Muthén, 2009). However, Figure 8 

shows that the 4-class and 5-class models did not reveal substantively meaningful 

differences in characteristics of item endorsement beyond the profile that emerged from 

the 3-class solution. For example, the Latent Class 3 and Class 4 in the 4-class 

measurement model appeared to diverge from Latent Class 2 in the 3-class measurement 

model. Similarly, the additional latent class in the class-5 measurement model has a 

similar pattern of the indicators with slightly different means. In contrast, the 3-class 

model yielded an extra profile that enhanced the conceptual interpretation of the time-use 

patterns among the family caregivers, who distribute time across the activities in a 
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relatively more balanced way. This appeared to be more interpretable than the 2-class 

model. Thus, the 3-class model was selected as the final measurement model.  
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Figure 8. Comparison of Latent Profile Measurement Models 



 

64 
 

Figure 8 continued 
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Table 5 presents the item response means of indicators for the selected 

measurement model. Figure 9 also describes the means and error bars of indicators for 

each latent profile. Caregivers in Profile 1 (20%) were labeled “High Committed” who 

spent the most amount of time in non-eldercare committed activities (M = 11.59, SE = 

0.54) compared to other profiles while spending the least amount of time for 

discretionary activities. The average committed time for those in Profile 1—including 

eldercare and non-eldercare committed time—was twice that of the total sample’s 

average amount, spending approximately 12 hours in paid work, household, and 

caregiving activities. They also spent the least amount of average regenerative time 

among all profiles (M = 11.49, SE = 0.45). Caregivers in Profile 2 (49%) were labeled 

“High Discretionary” as they spent the longest amount of time in discretionary activities 

compared to the other two profiles (M = 9.76, SE = 0.28). They were the largest group 

among all profiles (n = 802). They also spent 14.2 hours in regenerative activities, 

resulting in spending less than four hours in committed activities. Lastly, caregivers in 

Profile 3 (31%) were labeled “Balanced” who spent time more evenly across activities 

compared to the other two profiles. At 1.5 hours, they spent the longest time in eldercare 

activities among all profiles (M = 1.54, SE = 0.19).  
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 Table 6 presents the descriptive statistics of each time-use latent profile. With 

regard to caregiving stressors and social support, caregivers in High Committed profile 

provided care to care recipients who had the highest number of limitations in physical 

functioning (M = 4.44, SE = 0.29) but the lowest percentage of having comorbidity 

(85.54%). They had the highest percentage of having multiple caregiving roles (45.18%) 

and the highest levels of perceived burden from caregiving (M = 2.2, SE = 0.14). 

However, they also reported the highest levels of social support received from others (M 

= 2.34, SE = 0.06). Care recipients of those in High Discretionary profile had the lowest 

number of limitations in physical functioning (M = 3.9, SE = 0.17) and the lowest 

percentage of having dementia (30.42%), but the highest percentage of having 

comorbidity (89.4%). Caregivers in High Discretionary profile had the lowest percentage 

of providing care to another family or friends (27.84%). They reported the lowest levels 

of perceived burden (M = 1.6, SE = 0.09) and social support (M = 2.02, SE = 0.05). Care 

recipients of caregivers in Balanced profile had the highest percentage of having 

dementia (32.02%). Other than that, the levels of caregiving stressors, perceived burden, 

and social support for caregivers in Balanced profile scored the middle between High 

Committed and High Discretionary profile.  

 As to backgrounds and contexts of caregiving, caregivers in High Discretionary 

profile were the oldest among three identified profiles (M = 63.94, SE = 0.92) whereas 

those in High Committed profiles were the youngest (M = 54.94, SE = 0.89). Those in 

High Committed profile had the highest percentage of having the education level of high 

school graduates and above (96.55%) and being employed for paid occupation (81.93%). 

In contrary, those in High Discretionary profile had the lowest percentage of having the 
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education level of high school graduates and above (90.48%) and being employed 

(21.2%). Caregivers in High Committed profile also had the highest percentage of 

providing care more than five years (50.81%) whereas those in Balanced profile had the 

lowest percentage of being long-term caregivers (48.61%).  

In terms of relationship of caregivers to care recipients, the largest number of 

caregivers in all three profiles were adult children of older adults. When the percentages 

of each relationship were compared among three profiles, caregivers in High 

Discretionary profile had the highest percentage of being spouses or partners (31.3%) and 

friends (12.84%), those in High Committed profile had the highest percentage of being 

adult children (71.39%), and those in Balanced profile had the highest percentage of 

being other relatives (18.58%). Caregivers in High Discretionary profile had the highest 

percentage of receiving Medicaid (14.57%) and living with care recipients (48.48%), but 

the lowest levels of receiving formal services (M = 0.16, SE = 0.02). Those in High 

Committed profile had the lowest percentage of receiving Medicaid (2.71%) and living 

with care recipients (32.11%). Those in Balanced profile had the highest levels of 

receiving formal services (M = 0.23, SE = 0.02).  
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Structural Model: Associations Between Covariates and Latent Class Membership 

Table 7 presents the results of the multinomial logistic regressions on time-use 

profiles by caregiving stressors, social support, and background and context of 

caregiving. The dependent variable was time-use profile, treating the Balanced profile 

(Profile 3) as the reference category. Appendix C provides the multinomial logistic 

regression results of having other profiles as the reference category. 

As to caregiving stressors, the odds that caregivers with multiple caregiving roles 

would be in the Balanced profile were 1.63 times higher than the odds of being in the 

High Discretionary profile (OR = .612, SE = .139, p = .005). A one-unit increase in 

perceived burden increased the odds of being in the Balanced profile compared to being 

in the High Discretionary profile by 1.12 times (OR = .896, SE = .038, p = .006).  

In terms of the covariates related to background and context of caregiving, a one-

unit increase in age increased the odds of being in the Balanced profile than being in the 

High Committed profile by 1.04 times (OR = .966, SE = .017, p = .045). The odds of a 

female caregiver being in the Balanced profile were 1.78 times the odds of being in the 

High Committed profile (OR = .562, SE = .174, p = .013). The odds of having an 

education level of above high school graduates being in the Balanced profile were 2.05 

times the odds of being in High Committed profile (OR = .488, SE = .246, p = .037).  

Lastly, the odds of employed caregivers being in the High Committed profile 

were 4.87 times higher than the odds of being in the Balanced profile (OR = 5.869, SE = 

1.853, p = .009). Compared to being an adult child caregiver, the odds of being a family 

caregiver of relatives were 3.58 times in the Balanced profile than in the High Committed 

profile (OR = .279, SE = .145, p < .001). The odds of receiving Medicaid being in the 
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Balanced profile were 23.81 times the odds of being in the High Committed profile (OR 

= .042, SE = .061, p < .001).   
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Research Aim 2: Associations Between Time-Use Profiles and Caregiver Well-Being 

Based on the identified measurement model from Aim 1, I estimated the structural 

model by regressing each distal outcome on the latent profile variable accounting for 

covariates. Means and variances were allowed to vary across profiles. The associations 

between the covariates and well-being outcomes were also allowed to be freely estimated 

between the time-use profiles. In other words, I used the unconstrained models that freed 

all the coefficients of the covariates across the profiles to examine the associations 

between time-use profiles and caregiver well-being outcomes. This is because the 

unconstrained models fit better than the constrained model which constrained the 

coefficients of the covariates from varying (output available upon request). The 

unconstrained models are also aligned with the assumptions of this research, positing that 

the associations between the covariates and caregiver well-being outcomes would vary by 

caregiver’s time-use profile.  

Associations Between Time-Use Profiles and Caregiver Well-Being 

The mean differences of each well-being outcome were tested through Wald ꭓ2 

tests for pairwise comparisons between two profiles to examine the association between 

time-use profiles and caregiver well-being outcomes. Table 8 presents the Wald ꭓ2 tests 

comparing caregiver well-being outcomes of the time-use profiles. According to the 

Wald ꭓ2 tests, caregivers in the Balanced profile reported significantly higher anxiety 

than those in the High Discretionary profile (W = −2.17, p = .046).  
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Table 8. Wald Tests on Caregiver Well-Being Outcomes Across Time-Use Profiles 

 
Psychological 
Well-Being 

Self-Rated 
Health 

Depression Anxiety 

 W p W p W p W p 

High Committed  
vs. High Discretionary 

-1.29 0.09 0.68 0.45 0.82 0.41 0.49 0.68 

High Committed  
vs. Balanced 

-1.36 0.17 -1.55 0.20 -0.30 0.80 -1.68 0.24 

High Discretionary  
vs. Balanced 

-0.08 0.94 -2.23 0.06 -1.12 0.24 -2.17 0.05* 

Note. *p < .05. 
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Associations Between Covariates and Caregiver Well-Being by Time-Use Profile 

Psychological Well-Being. Table 9 shows the regression analyses on 

psychological well-being by covariates within each time-use profile. First, for caregivers 

who were in the High Committed profile, having a higher level of perceived burden was 

significantly associated with worse well-being (B = −.156, SE = .029, p < .001). Second, 

for those who were in the High Discretionary profile, there were also significant negative 

associations between perceived burden and well-being (B = −.113, SE = .025, p < .001). 

Lastly, perceived burden had a negative association with psychological well-being for 

those who were in the Balanced profile as well (B = −.1, SE = .039, p = .011). For 

caregivers who were in the Balanced profile only, caregivers with an education level of 

high school graduate and above had significantly worse psychological well-being than 

those whose education level was below high school graduate (B = −.735, SE = .274, p 

= .007), and having received Medicaid was associated with a worse level of 

psychological well-being compared to not having received Medicaid (B = −.465, SE 

= .176, p = .008).  

Self-Rated Health. As shown in Table 10, for caregivers in the High Committed 

profile a higher level of perceived burden was significantly associated with a lower level 

of self-rated health (B = −.083, SE = .04, p = .038), while an education level of high 

school graduates and above was significantly associated with better self-rated health 

compared to less education (B = .842, SE = .306, p = .006). For those in the High 

Discretionary profile, there was also a significantly negative association between burden 

and self-rated health (B = −.081, SE = .039, p = .039) and those who had an education 

level of high school graduate and above significantly had better health for caregivers in 
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the High Discretionary profile (B = .891, SE = .171, p < .001). For those in the High 

Discretionary profile, there was a statistically significant association between receiving 

Medicaid and self-rated health as well (B = −.652, SE = .217, p = .003). Finally, for those 

in the Balanced profile, caregivers who had a higher level of perceived burden was 

significantly associated with worse self-rated health (B = −.13, SE = .042, p = .002) and 

who have received Medicaid had worse self-rated health than those who have not 

received Medicaid (B = −.555, SE = .231, p = .016).  
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Depression. According to Table 11, a higher level of perceived burden was 

significantly associated with a higher score in depression among caregivers in the High 

Committed profile (B = .201, SE = .049, p < .001). For caregivers in the High 

Discretionary profile, there was a significant relationship between perceived burden and 

depression scores (B = .277, SE = .037, p < .001). Employed caregivers had significantly 

a lower score in depression among those in the High Discretionary profile (B = −.692, SE 

= .173, p < .001). For those in the Balanced profile, having multiple caregiving roles (B = 

−.304, SE = .144, p =.035) and receiving more social support (B = −.273, SE = .138, p 

= .048) were significantly associated with a lower score in depression, while having more 

perceived burden (B = .147, SE = .067, p = .027) was associated with a higher depression 

score. Also, having received Medicaid was significantly associated with a higher score in 

depression among caregivers in the Balanced profile (B = .959, SE = .332, p = .004). 

Lastly, for those in the Balanced profile, caregivers who were friends or neighbors of the 

care recipients significantly had a lower score of depression than those who were adult 

children of the care recipients (B = −.753, SE = .307, p = .014).  

Anxiety. Table 12 shows that there was a significant relationship between 

perceived burden and anxiety for caregivers in the High Committed profile (B = .19, SE 

= .044, p < .001) and for those in the High Discretionary profile (B = .287, SE = .035, p 

< .001). For caregivers in the Balanced profile, receiving more social support was 

significantly related to a lower score in anxiety (B = −.366, SE = .182, p =.044). In 

addition, older caregivers significantly had a lower score of anxiety when they were in 

the Balanced profile (B = −.017, SE = .008, p = .031). Compared to adult children 

caregivers, caregivers who were other relatives (B = −.681, SE = .31, p = .028) or friends 
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or neighbors (B = −.893, SE = .279, p = .001) had a significantly lower score of anxiety 

for those in the Balanced profile. 
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Research Aim 3: Gender and Race Differences on the Associations Between Time-

Use and Caregiver Well-Being 

Gender Difference  

I tested gender differences on the associations between time-use profiles and 

caregiver well-being outcomes by comparing the constrained models to the unconstrained 

models. The constrained models assumed the coefficients of the gender variable to be 

equal across the time-use profiles while allowing the coefficients of the rest of the 

covariates to vary. The unconstrained models allowed the coefficient of the gender 

variable to vary across the time-use profiles, along with other covariates.  

Table 13 shows the results of the log-likelihood ratio tests between the models 

that constrained and unconstrained the gender variable. As to psychological well-being 

and anxiety, the effects of gender did not vary across the time-use profiles. Regardless of 

the type of the time-use profiles, there was no statistical significance of gender difference 

in psychological well-being (B = .105, SE = .055, p = .057) and anxiety (B = .143, SE 

= .09, p =.114). 

On the contrary, the effects of gender on caregivers’ self-rated health and 

depression significantly varied across the time-use profiles. These findings indicate that 

there may be different patterns of gender differences in self-rated health and depression 

depending on how caregivers used their time. Specifically, among caregivers who 

belonged to the High Discretionary profile, female caregivers were significantly less 

depressed than male caregivers (B = −.293, SE = .128, p = .022; see Table 9). Although 

the Wald-test results showed that the unconstrained model fits better than the constrained 

model, there were no significant gender differences in self-rated health for caregivers in 
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all three time-use profiles (High Committed profile: B = −.156, SE = .164, p = .339; High 

Discretionary profile: B = .199, SE = .125, p = .112; Balanced profile: B = .131, SE 

= .154, p = .397; see Table 10). 

 

Table 13. Model Comparisons Between Gender Constrained and Unconstrained Models 

Outcome Model LL p 
Psychological  
well-being 

Gender constrained -2917.3 0.675 
Gender unconstrained -2916.9  

Self-rated health 
Gender constrained -3151.7 0.036* 
Gender unconstrained -3148.3  

Depression 
Gender constrained -3352.1 0.034* 
Gender unconstrained -3348.7  

Anxiety 
Gender constrained -3518.5 0.629 
Gender unconstrained -3518  

Note. LL: Log Likelihood. P-value is from the log-likelihood ratio test. *p < .05. 

 

Race Difference  

Table 14 shows the results of the log-likelihood ratio tests between the models 

that constrained and unconstrained the race variable. The effect of race was constant on 

psychological well-being, depression, and anxiety, regardless of which time-use profiles 

caregivers belonged to. Non-Hispanic Black caregivers had significantly higher levels of 

psychological well-being (B = .205, SE = .072, p =.004) and lower levels of anxiety (B = 

−.376, SE = .102, p < .001) than their non-Hispanic White counterparts. There was no 

statistically significant difference in depression between non-Hispanic White and non-

Hispanic Black caregivers (B = .042, SE = .112, p = .71). 

There were statistically significant race differences depending on the type of time-

use profiles with self-rated health as an outcome. However, race was not significantly 

associated with self-rated health in all three time-use profiles (High Committed profile: B 



 

86 
 

= −.218, SE = .169, p = .198; High Discretionary profile: B = .203, SE = .175, p = .245; 

Balanced profile: B = −.282, SE = .154, p = .066; see Table 10).  

 

Table 14. Model Comparisons Between Race Constrained and Unconstrained Models 

Outcome Model LL p 
Psychological well-being Race constrained -2918.2 0.288 
 Race unconstrained -2916.9  
Self-rated health Race constrained -3152.6 0.014* 
 Race unconstrained -3148.3  
Depression Race constrained -3350 0.281 
 Race unconstrained -3348.7  
Anxiety Race constrained -3518.6 0.576 
 Race unconstrained -3518  

Note. LL: Log Likelihood. P-value is from the log likelihood-ratio test. *p < .05. 
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Chapter 5: Discussion 

 This study identified distinct patterns of time-use using four indicators from the 

Life Balance Triangle theory by Jun (2014). Based on the caregiver stress process model 

by Pearlin et al. (1990), it examined the associations between the identified time-use 

profiles and caregiver well-being outcomes. Applicability of the caregiver stress process 

model to the identified time-use profiles was also investigated by examining how 

caregiving stressors, social support, and backgrounds and contexts of caregiving are 

associated with caregiver well-being within the time-use profiles. Lastly, it assessed race 

and gender differences in caregiver well-being outcomes across the identified time-use 

profiles. In this final chapter, I summarize my study findings for each research aim and 

discuss the findings based on previous empirical and theoretical literature. Then, I 

suggest implications for practice, policy, and future research. Lastly, I highlight the 

strengths and limitations of this study and present a summary of key takeaways from the 

findings as a conclusion of the study.  

Aim 1: Identification of Time-Use Profiles in Family and Unpaid Caregivers 

 I used four indicators to identify the time-use profiles of family and unpaid 

caregivers. Regenerative time summarized time spent on activities, such as sleeping and 

self-care, while discretionary time included activities such as leisure and other free-time 

activities. Eldercare committed time included activities directly related to physical and 

medical eldercare by family caregivers, and non-eldercare committed time aggregated 

time spent on activities, such as household tasks and paid work. Three latent profiles of 

caregivers emerged based on time-use patterns using four indicators: High Committed 

profile (20%), High Discretionary profile (49%), and Balanced profile (31%).  
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Consistent with the life balance triangle framework (Jun, 2014), this study 

identified heterogeneous patterns of life balance through the time-use lens. The findings 

from this study seemed to be in line with the picture of life balance that was depicted by 

Jun (2014). Although she tested the framework on individuals in later life, she found that 

different patterns of time-use were observed in terms of balance between discretionary 

time and committed time, while regenerative time remained relatively constant regardless 

of time-use type. These patterns were also observed in this study. The average duration of 

regenerative time over the course of a 24-hour period were similar between High 

Discretionary (14.2 hours) and Balanced profiles (13.88 hours). Caregivers in the High 

Committed profile reported 11.49 hours of regenerative time. I observed larger 

differences in discretionary time and non-eldercare committed time between the 

identified profiles. The High Committed profile spent the longest time in non-eldercare 

related committed activities. The High Discretionary profile spent the highest amount of 

discretionary time and the least amount of non-eldercare committed time compared to the 

other two caregiver types. Lastly, the Balanced profile allocated time relatively evenly in 

all activities.  

The average durations for eldercare committed time did not shape the differences 

between profiles as caregivers in all three profiles spent less than two hours for eldercare 

activities. Because this is the first study that identified the time-use profiles of family 

caregivers using time-use indicators that included various activities, there was no 

empirical study that I could make direct comparisons to. However, several studies 

reported estimates of time spent for caregiving by family caregivers for older adults in the 

US (AARP & National Alliance for Caregiving, 2020b; Bureau of Labor Statistics, 2019; 
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Freedman et al., 2019a; Wolff et al., 2016). The average estimate of daily caregiving time 

was 55.6 minutes for the full sample. Caregivers in the Balanced profile spent 1 hour 32.6 

minutes per day providing care to older adults on average, followed by 35.1 minutes for 

caregivers in the High Discretionary profile and 34.3 minutes for those in High 

Committed profile.  

The estimates of caregiving time for caregivers from each latent profile and full 

sample were lower than the estimates of prior studies with nationally representative 

samples. One study using the NSOC Round 1 (2011) found that family caregivers 

provide about 2.5 hours of care per day (Wolff et al., 2016), whereas the national survey 

conducted bv AARP and the National Alliance for Caregiving (2019) reported that 

caregivers provide about 3.2 hours of care, and the estimate using the American Time 

Use Survey (ATUS, 2017-2018) was 3.4 hours providing care (Bureau of Labor 

Statistics, 2019). Lastly, a study using the Disability and Use of Time study (2013) 

reported that caregivers provide care 2.3 hours per day on average (Freedman et al., 

2019a).  

The estimate of eldercare committed time from this dissertation may be lower 

than the estimates of other studies due to differences between samples. For example, the 

age of care recipients varied across studies. Previous studies included adults ages 50 and 

above (AARP & National Alliance for Caregiving, 2020b) or 60 and above (Freedman et 

al., 2019a) as care recipients, whereas this study focused on caregivers of adults ages 65 

and above. The ways of defining caregivers were also different. While all studies 

commonly defined family and other unpaid caregivers as individuals who provide unpaid 

care to care recipients, the range of care activities that each study defined varied. My 
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study defined care activities as providing instrumental help with certain tasks in the last 

month (i.e., mobility, self-care, and household activities) to select family and unpaid 

caregivers and measured eldercare committed time by aggregating hours spent on 

physical care and assistance, medical care, and travel for eldercare. However, a couple of 

studies (AARP & National Alliance for Caregiving, 2020b; Bureau of Labor Statistics, 

2019) included providing companionship or visiting regularly to check in on care 

recipients as care activities. Another study defined care activities as assisting, caring for, 

or looking after another adult who needs help with daily activities (Freedman et al., 

2019a), but did not define daily activities for respondents.  

Another reason may be the over-estimation of caregiving time due to social 

desirability bias (Brenner, 2011) and recall bias (Shiffman et al., 2008) when using self-

reported measures. Self-reported measures that retrospectively ask respondents to 

estimate their caregiving hours per week or year tend to be less accurate than diary-based 

method that ask the respondent to recall every minute of the previous day in order 

(Mausbach et al., 2011; Shiffman et al., 2008). Furthermore, family caregiving can be 

considered socially desirable behavior, which makes directly asking questions on 

caregiving hours subject to social desirability bias, whereas diary-based method reduces 

the potential by interviewing individuals about the 24-hour of their daily activities in 

sequence (Brenner, 2011; Mathiowetz & Oliker, 2005).  

My study also found that the odds of being a particular time-use profile of 

caregiver varied by caregiving stressors (i.e., multiple caregiving roles and perceived 

burden) and the background and context of caregiving (i.e., age, gender, education level, 

employment, relationship to the care recipient, and economic status). For example, the 
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demographic characteristics of the High Committed profile are similar to descriptions of 

caregivers in the sandwich generation (Miller, 1981), who are responsible for providing 

care to both children and aging family members (Keene & Prokos, 2007). In terms of age 

and relationship to the care recipient, sandwich generation caregivers are likely to be 

mid-aged between 45 and 55 years old and adult children of older adults. Similarly, 

caregivers in the High Committed profile were the youngest among the three profiles (M 

= 54.94 years) and about 71% of them were adult children. Another similarity is that 

caregivers in the High Committed profile spent the longest amount of non-eldercare 

committed time and the least amount of discretionary time. Lack of balance between 

work and life is known to be one of the major concerns that sandwich generation 

caregivers experience (DeRigne & Ferrante, 2012; Steiner & Fletcher, 2017).  

The demographic characteristics of the High Discretionary profile seemed to 

resemble older caregivers (Schulz & Eden, 2016). The average age of the High 

Discretionary profile was the oldest among the three profiles (M = 63.94 years). The High 

Discretionary profile of caregivers spent about 3.4 hours on average, combining eldercare 

and non-eldercare committed time. Considering that about 79% of caregivers in the High 

Discretionary profile did not have a paid job, the amount of combined committed time 

can be interpreted as the total time spent on household tasks and caregiving activities. 

This is similar to the finding of Freedman and colleagues (2019a) that older caregivers 

spend nearly four hours per day performing housework and providing eldercare.  

Interesting characteristics of the Balanced profile emerged compared to the other 

two profiles. According to the results from multinomial regression of time-use profiles on 

covariates, caregivers were more likely to show the time-use pattern of the Balanced 
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profile than High Discretionary profile when they had multiple caregiving 

responsibilities, perceived higher levels of burden, were female, and employed. These 

differences imply that caregivers in the Balanced profile may be female caregivers who 

provide intergenerational caregiving to their grandchildren (Xu et al., 2022) or their adult 

children with a long-term disability (Abramson, 2015) while providing care to older 

family members, such as their grandparents, great grandparents, or other relatives. 

Although these differences in the characteristics between profiles are based on 

comparison between the average of caregivers in each profile, they suggest that distinct 

characteristics of caregivers exist based on the patterns of time-use.    

Aim 2a: Time-Use Profiles and Caregiver Well-Being  

 Using the Wald test, I compared the well-being outcomes between the latent 

profiles to examine the associations between time-use profiles and caregiver well-being 

outcomes, adjusting for covariates from the stress process model.  

Caregivers in the High Discretionary profile had lower levels of anxiety than 

those in the Balanced profile. The major difference between the High Discretionary 

profile and the Balanced profile is that caregivers in the High Discretionary profile spent 

about 3.4 hours in committed time for paid work, household activities, and eldercare 

activities, whereas those in the Balanced profile spent 8.2 hours in committed time. 

Regression analyses between covariates and latent profiles also showed that caregivers 

with multiple caregiving responsibilities, employment, and higher levels of burden are 

more likely to be in the Balanced profile. In addition, higher percentages of care 

recipients in the Balanced profile have dementia and limitations in physical activities. 

Therefore, caregivers in the Balanced profile may be more likely to perform demanding 
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caregiving tasks due to the severity of care recipients’ conditions, to provide care to 

additional family members/friends, or to work, compared to those in the High 

Discretionary profile.  

The finding that the High Discretionary caregivers had lower anxiety than 

Balanced caregivers also aligns with prior research. A recent meta-analysis between 

subjective caregiver burden and anxiety demonstrated that lower perceived burden was 

correlated with fewer anxiety symptoms in caregivers (del-Pino-Casado et al., 2021), and 

caregivers with less perceived burden were significantly more likely to be the High 

Discretionary profile than the Balanced profile. Thus, caregivers in the Balanced profile 

may experience worse mental well-being than those in the High Discretionary profile by 

having a higher perceived burden, which is associated with higher levels of anxiety. 

Aim 2b: Covariates and Caregiver Well-Being by Time-Use Profile 

 This study examined whether the caregiver stress process model (Pearlin et al., 

1990) operated differently by time-use profiles. The effects of caregiving stressors on 

psychological well-being, self-rated health, and anxiety were not statistically significant 

in any of the identified time-use profiles, except that caregivers who perceived more 

burden from caregiving experiences reported significantly worse psychological well-

being, self-rated health, depression, and anxiety in almost all time-use profiles. There was 

one exception for caregivers in the Balanced profile in that there was no statistically 

significant association between perceived burden and anxiety, although the p-value was 

close to .05. Consistent with previous studies (Abdollahpour et al., 2014; del-Pino-

Casado et al., 2021; Etters et al., 2008; Geng et al., 2018), these findings show that the 
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caregiver’s perception of the caregiving experiences is an important contributor to 

caregiver’s physical and mental health, regardless of caregiver’s time-use patterns.  

For caregivers in the Balanced profile, those who provided care to more than one 

family member or friend had significantly lower levels of depression than those providing 

care to only one older adult. Previous literature suggests that the psychological resources 

of caregivers may explain why multiple caregiving was associated with fewer depressive 

symptoms. While caregivers in the sandwich generation have reported feeling stressed 

from handling multiple caregiving responsibilities (Boyczuk & Fletcher, 2016), a recent 

study found that caregivers who provided care to both older relatives and grandchildren 

experienced enhanced health and reduced stress by adjusting social support and emotion-

based coping strategies (Luna et al., 2021). Emotion-based coping strategies, such as 

higher levels of optimism, emotional intelligence, and acceptance of the situation, 

significantly influenced both the physical and psychological health of these caregivers. 

Future research should assess coping strategies and other psychological resources of 

caregivers to sort out the influence of time-use on the association between multiple 

caregiving and depression.  

 Receiving more social support was significantly associated with less depression 

and anxiety, but only for caregivers in the Balanced profile. This finding is in line with 

previous research on the positive effects of social support on depressive symptoms and 

anxiety (Lopez-Hartmann et al., 2012). Still, it is not clear why the effects of social 

support on mental health outcomes were only detected among caregivers in the Balanced 

profile. As the care recipients of caregivers in the Balanced profile had more activity 

limitations and a greater possibility of having dementia, they may have found emotional 
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and instrumental support from others more helpful as a resource to navigate complex care 

needs. Previous research has found a significant relationship between social support and 

depression, suggesting a more pronounced effect of social support when caregiving is 

stressful due to intense caregiving demands (Tang et al., 2015).  

 The effects of the background and context of caregiving on caregiver well-being 

outcomes also varied by time-use profiles. In line with one previous study (Navaie-

Waliser et al., 2002), higher levels of education were significantly associated with better 

self-rated health for the High Committed and High Discretionary profiles and with 

psychological well-being for the Balanced profile. The negative relationships between 

receiving Medicaid and caregiver well-being outcomes were also consistent with 

previous literature on the link between caregivers’ economic status and psychological 

distress (Sun et al., 2009). The effect of employment on depression for caregivers in the 

High Discretionary profile supported role enhancement theory, suggesting that having 

dual roles as caregiver and paid worker improves the mental health of caregivers by 

providing respite and alleviating caregiving stress (Utz et al., 2012). Although the effect 

of employment on caregiver well-being outcomes was not statistically significant in the 

other two profiles, it appears that having a paid job can play a positive role for caregivers 

who have the time-use pattern typical of the High Discretionary profile—abundant 

discretionary time and limited committed time.  

Aim 3: Gender Differences on the Associations Between Time-Use and Well-Being  

This study examined if the effect of gender on caregiver well-being outcomes 

varied depending on the time-use profiles. The effects of gender did not vary across the 

time-use profiles as to psychological well-being and anxiety. There was no statistically 
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significant gender difference in psychological well-being and anxiety. Although there 

was a statistically significant log-likelihood ratio test between constrained and 

unconstrained models on self-rated health, I did not find significant gender differences in 

self-rated health across any time-use profiles. I detected gender differences in depression 

across the time-use profiles in that female caregivers were significantly less depressed 

than male caregivers for the High Discretionary profile, while there were no statistically 

significant gender differences in depression for caregivers in the High Committed profile 

and the Balanced profile.  

The result for caregivers in the High Discretionary profile contradicts previously 

published evidence that demonstrated either no gender differences in depression or higher 

depression among women than men (Friedemann & Buckwalter, 2014; Lee et al., 2019). 

The effect of participation in leisure activities may partially explain the gender difference 

in depression for caregivers in the High Discretionary profile. Romero-Moreno and 

colleagues (2014) found that the positive effect of engaging in leisure activities on 

caregivers’ depressive symptoms was more pronounced among female caregivers 

whereas there was no significant association detected in male caregivers. They found that 

daughters with high levels of guilt, particularly, showed significantly reduced depressive 

symptoms when their engagement in leisure activities increased. This finding suggests 

that having ample discretionary time for leisure activities may have acted as a protective 

factor for women, particularly daughters, to have lower depression than men among 

caregivers in the High Discretionary profile. 

The findings on no gender differences in depression for caregivers in the High 

Committed profile and the Balanced profile may reflect a societal change as an increasing 
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number of male caregivers begin to perceive caregiving as their roles and not just a 

female duty (Gallicchio et al., 2002; McConaghy & Caltabiano, 2005; Pöysti et al., 

2012). It could also depend on a set of confounders that may explain the gender effect on 

depression. Specifically, paid work attenuated the depression of female caregivers 

whereas it exacerbated depression for men (Glauber & Day, 2018). Likewise, caregivers 

in the High Committed profile and the Balanced profile are more likely to have a paid 

job, which may decrease the gender gap in depression, resulting in no gender difference. 

   

Aim 3: Race Differences on the Associations Between Time-Use and Well-Being  

 This study found race differences in self-rated health depending on time-use 

profiles. However, there were no statistically significant race differences in self-rated 

health in all three time-use profiles. As to psychological well-being, depression, and 

anxiety, there were no significant race differences by the type of time-use profile. 

Consistent with the existing literature, non-Hispanic Black caregivers had significantly 

better psychological well-being (Dias et al., 2015; Liu et al., 2021) and lower anxiety 

(Bekhet, 2015; Haley et al., 2004) compared to non-Hispanic White caregivers. A 

literature review found that Black caregivers reported higher resilience in facing 

adversity than their White counterparts, which is associated with higher psychological 

well-being (Teahan et al., 2018). Bekhet (2015) explained that Black caregivers have 

lower anxiety as they are more likely to apply self-help and seek help from others than 

White caregivers. I found no significant race difference in depression, which is different 

from the recent literature review that found lower depression among Black caregivers 

than White caregivers (Liu et al., 2021). However, my finding is in line with one 
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longitudinal study with convenience sample that did not find statistically significant 

differences in depressive symptoms over time despite higher levels of depression 

symptoms in Black caregivers at baseline (Skarupski et al., 2009). Such mixed findings 

call for further research on longitudinal associations between race and depression among 

unpaid caregivers using population-based samples.  

Implications  

Implications for Practice and Policy 

This study demonstrates that the caregiving experiences of unpaid caregivers vary 

by their time-use patterns. This finding provides a more comprehensive portrait of unpaid 

caregivers in the United States and helps social workers to better understand caregivers in 

need. Furthermore, knowledge on the subgroups of unpaid caregivers who are at risk of 

having adverse well-being outcomes emphasizes the need for social workers and other 

health professionals to connect caregivers with different programs and opportunities 

based on their needs coming from maintaining their daily lives while providing care to 

their older family members or friends. Social workers and other health professionals 

should recognize that the well-being of unpaid caregivers may depend on the balance 

between required constraints and freedom in their daily lives. For example, developing a 

tool to assess caregivers’ needs in relation to their time available for free-time and time 

committed to responsibilities such as paid work and household tasks will support social 

workers in practice to provide and expand person-centered care for caregivers.  

The findings from this study also highlight policy implications for expanding the 

legislation of family-friendly policies in workplace, which promotes freedom of choice 

for caregivers to allocate their time. Recently, family-friendly policies, such as paid 
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family leaves, flexible work arrangements, and telework, are being promoted in the 

workplace for eldercare caregivers (Chen, 2016). However, social injustice exists in such 

paid family leave policies as they are not required at the federal level and only a limited 

number of caregivers have access to the policies. According to the report on paid leave by 

Pew Research Center (Horowitz et al., 2017), individuals who are women, are African 

American or Hispanic, have a lower education degree, and have lower household income 

reported that they could not take time off from work for parental, family, or medical 

reasons. This study found that caregivers in the High Discretionary profile have lower 

levels of anxiety compared to those in the Balanced profile, emphasizing the importance 

of free time that caregivers can spend for themselves. Also, women reported lower levels 

of depression than men for caregivers in the High Discretionary profile, suggesting that 

providing flexibility of time in the workplace may benefit women more than men by 

addressing the existing gender disparity in caregiving roles.  

Furthermore, this study suggests implementing sustainable caregiver support 

services that will help maintain balance between time for caregivers’ personal time and 

commitments to eldercare and other responsibilities. Having a paid job significantly 

reduced depression among caregivers in the High Discretionary profile. This finding 

implies that caregivers benefit from having the role outside of caregiving while having 

enough freedom in their time. With support from the Older Americans Act, the National 

Family Caregiver Support Program (NFCSP) support states and territories to provide 

community-based services, such as support for caregivers and respite care 

(Administration for Community Living, 2021). Such services target the needs of 

caregivers in that they provide funding or services so that caregivers can take a rest from 
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caregiving or receive help with their caregiving tasks. Despite its good intentions, many 

caregivers express the need for additional funding and services, and increasing assistance 

hours (Menne et al., 2021). The recent report by RAISE Family Caregiving Advisory 

Council (2021) also recommended increasing the availability and access to “high-quality, 

setting-appropriate, and caregiver-defined respite services” to promote a break from 

caregiving responsibilities. Results from this study provide evidence to this 

recommendation and reaffirm caregivers’ needs to having a discretionary time that they 

can have freedom to spend on the activities outside of caregiving.  

Implications for Research 

 This study extends the measures of time by using diary data and considering time 

spent on other activities to add the contexts to the caregiving time. A majority of 

caregiving studies have used self-reported single measure (e.g., total number of 

caregiving hours) to measure the intensity of caregiving. While this measure is 

convenient and easy to use, there is a risk of caregivers under-estimating or over-

estimating their caregiving time due to social pressure or recall bias. Few studies on 

unpaid caregivers have used diary data to measure time for caregiving (Freedman et al., 

2019a) or leisure (Savla et al., 2011; Yamashita et al., 2018) to increase the accuracy of 

measuring time and provide more detailed information on activities. My study added time 

spent on other activities to establish a more contextualized measure of time and describe 

caregiver’s lifestyle and associated well-being outcomes. As the nature of this study is 

exploratory and descriptive, future research is necessary to understand why disparities in 

well-being outcomes appear between caregivers in identified time-use profiles and test 

the reciprocal relationships between time-use profiles and well-being outcomes. 
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Nevertheless, this study highlights the usefulness of using diary data to construct 

contextualized measure of time for caregiving research. 

 In addition, this study lends support for future research on well-being of unpaid 

caregivers to use a person-centered approach based on a theoretical framework. Previous 

studies have often employed latent class/profile analysis to understand heterogeneous 

subgroups of individuals within the population based on patterns of observed indicators 

with a lack of theoretical background. My study used the life balance triangle theory (Jun, 

2014) to derive the indicators of time-use and the caregiver stress process model (Pearlin 

et al., 1990) to select the covariates and understand time-use across different activities as 

a measure for objective secondary stressor. Although the use of theories mainly 

contributed to choosing the indicators for LPA and variables to include in the analytic 

models, findings from this study will expand the choices of applying the theories 

methodologically from a variable-centered approach to a person-centered approach. 

Future longitudinal research using LPA that examines the pathways between caregiving 

stressors and caregiver well-being through time-use of caregivers is needed to confirm 

and compare the findings of this study to the caregiver stress process model.  

Finally, the findings on the effect of race on caregiver well-being by time-use 

profiles call for future studies on the interaction between race, time-use, and well-being. 

Specifically, structural and cultural forces throughout the life course of Black caregivers 

may influence time-use patterns which lead caregiving to potentially be more 

burdensome and intense than for White caregivers. For example, Black caregivers had 

worse self-rated health than White caregivers in the Balanced profile at the liberal level 

of statistical significance, implying that caregiving experiences may have more adverse 
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health effects on Black caregivers within this time-use pattern. Depending on the future 

longitudinal study examining the reciprocal relationship between time-use and well-

being, it may imply that Black caregivers may provide unpaid care despite having worse 

health compared to White caregivers for cultural and/or systemic reasons.   

Limitations and Strengths of the Study 

Limitations 

 There are several limitations to note. The cross-sectional design does not allow an 

understanding of whether the time-use patterns led to the differences in the associations 

between covariates and well-being outcomes. Although this study examined the 

association between the identified time-use profiles and caregiver well-being outcomes 

based on the caregiver stress process model (Pearlin et al., 1990), the reverse relationship 

is possible. For example, it is unclear whether the time-use patterns influence well-being 

outcomes, or if the well-being outcomes influence the time-use patterns.  

Another limitation pertains to the measures used for this study. I only used self-

reported caregiver well-being outcomes that are based on subjective judgements of 

caregivers. Also, due to the limited variety of variables in the secondary data, I could not 

include some of the key confounders in the analyses, such as coping strategies and 

secondary intrapsychic strains (e.g., self-esteem, mastery, guilt). I also did not include 

positive aspects of caregiving variables as one of the covariates because they are not part 

of the caregiver stress process model. I recommend that future research include measures 

of positive aspects of caregiving to expand the theoretical ground of caregiver stress 

process model and examine how adding this variable would change the effects of time-

use on caregiver well-being.  
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Lastly, there were a great number of caregivers in the sample—75% of the 

sample—that reported as missing for eldercare committed time. These cases were 

included in the analyses because this study used FIML, including the cases with missing 

values. This missingness may be due to the restrictive range of activities that were 

included to measure the eldercare-related committed time (i.e., physical and medical care 

for older adults). Some of the instrumental assistance related to maintaining daily lives 

(e.g., grocery shopping, cooking) were included in non-eldercare committed time; thus, 

despite providing eldercare, the duration of eldercare-related committed time may be 

missing in measurement. The original life balance triangle theory did not separate 

eldercare time from committed time. Therefore, sensitivity analysis is necessary to 

evaluate if the time-use profiles with four indicators (i.e., regenerative, discretionary, 

non-eldercare committed, and eldercare committed time) are different from those with 

three indicators (i.e., regenerative, discretionary, and committed time). Another reason 

could come from collecting the time diary from only one day of the week, which may 

have captured the days when some caregivers did not provide physical or medical care to 

older adults. Thus, it is important to replicate whether the identified time-use profiles 

from this study are present in other samples (e.g., ATUS).  

Strengths 

Despite the limitations, the findings from this study portray caregivers’ time-use 

across various daily activities with a strong theoretical background controlling for key 

confounders. Using diary data enabled this study to capture more detailed and 

sophisticated pictures of caregiving by considering other activities outside of caregiving. 

This is also the first study providing evidence to the link between caregiver’s time-use 
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and well-being. By using a person-centered approach of data analysis (i.e., LPA), this 

study demonstrated that unpaid caregivers consist of heterogenous subgroups based on 

their time-use patterns and identified which subgroups may be at risk or benefit as to 

caregiver well-being outcomes. This study also tested whether the effects of gender and 

race on well-being varied by caregiver’s time-use profiles, suggesting the value of 

considering time-use to better understand the mixed findings on gender and race 

differences in caregiver well-being. Most importantly, using a nationally representative 

sample of caregivers of older adults makes the findings from this study more 

generalizable to unpaid caregivers in the United States.  

Conclusion 

This study identified three distinct patterns of time-use and examined associated 

well-being outcomes among family and other unpaid caregivers in the United States. This 

study highlights that caregivers with ample discretionary time relative to other caregivers 

have better psychological well-being and lower anxiety, despite having worse self-rated 

health. It stresses the importance of social policies aimed at establishing balance between 

caregiving responsibilities and other life domains by providing more freedom in 

caregiver’s personal life. Particularly, female caregivers would benefit more from these 

policies based on the finding that women reported lower depression than men among 

caregivers with the most discretionary time. This study also confirms some previous 

work that Black caregivers report higher well-being than White caregivers and indicates 

that future research should examine the mechanisms between race, time-use, and well-

being in more depth.  
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Appendix A: Measurements of All Included Variables 

Measure Questionnaire Response Data Source 
Time-use 
profiles 

Identified time-use profiles from latent 
profile analyses across different types of 
activities (i.e., committed [eldercare, non-
eldercare], regenerative, discretionary 
time) 

Profile 1 – 3 
(categorical) 

NSOC Round 7 
Time Diary 
Supplement 

Perceived 
burden 

Please listen to a few more statements 
and answer whether this describes your 
situation very much, somewhat, or not so 
much: (a) you are exhausted when you go 
to bed at night; (b) you have more things 
to do than you can handle; (c) you don't 
have time for yourself; and (d) as soon as 
you get a routine going, the care 
recipient’s needs change. 

0 = not so much 
1 = somewhat 
2 = very much 
(Sum score) 

NSOC Round 7 
Cross-
sectional 

Comorbidity Since the time of the last interview, has a 
doctor told you that you had a {heart 
attack, heart disease, high blood pressure, 
arthritis, osteoporosis, diabetes, lung 
disease, stroke, dementia or Alzheimer’s 
disease, cancer, or broken/fractured hip 
or other bones}? 

1 = 2+ physician-
diagnosed 
conditions 
0 = 0 – 1 diagnosis 

NHATS 
Round7 

Physical 
functioning 

Self-care (eating, bathing, toileting, and 
dressing), mobility (getting around 
outside, getting around inside, and getting 
out of bed), and household activities 
(doing laundry, shopping for groceries, 
making hot meals, paying bills and 
banking, and keeping track of medication) 
 
[Example] In the last month, did anyone 
ever help you shower/take a bath/wash 
up? In the last month, when you grab bars 
or shower or tub seat how much difficulty 
did you have showering/taking a 
bath/washing up by yourself without 
help? Would you say none, a little, some, 
or a lot? 

1 = need help 
0 = don’t need help  
(Sum score) 

NHATS 
Round7 
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Dementia AD8 Dementia Screening Interview to 
assess memory, temporal orientation, 
judgment, and function for proxy 
respondents; cognitive tests to assess 
individual’s memory, orientation, and 
executive function for sample person 
respondents 

1 = probable or 
possible dementia 
0 = no dementia 

NHATS 
Round7 

Multiple 
caregiving role 

In the last month, {besides as {a 
job/volunteer work/a job or volunteer 
work}, did you ever provide care to or 
look after a child or adult who cannot care 
for themselves? We mean someone 
besides the care recipient. 

1 = yes 
0 = no  

NSOC Round 7 
Cross-
sectional 

Social support (a) Do you have friends or family that you 
talk to about important things in your life? 
(b) Do you have friends or family that help 
you with your daily activities, such as 
running errands, or helping you with 
things around the house? (c) Do you have 
friends or family that help you care for 
care recipient? 

1 = yes 
0 = no 
(Sum score) 

NSOC Round 7 
Cross-
sectional 

Age What is your date of birth? Range (18 to 110) NSOC Round 7 
Cross-
sectional 

Gender  1 = female 
0 = male 

NSOC Round 7 
Cross-
sectional 

Race Which do you consider your primary race? 
Do you consider yourself Hispanic or 
Latino? 

1 = non-Hispanic 
Black/African 
American 
0 = non-Hispanic 
White 

NSOC Round 7 
Cross-
sectional 

Education What is the highest degree or level of 
school you completed? 

1 = above high 
school graduate 
0 = below high 
school graduate 

NSOC Round 7 
Cross-
sectional 

Employment Did you do any work for pay in the last 
week? 

1 = employed 
0 = unemployed 

NSOC Round 7 
Cross-
sectional 
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Duration of care Thinking back from the last month you 
helped, had you/have you been helping 
for a year or longer?  
 

1 = five years and 
above 
0 = less than five 
year 

NSOC Round 7 
Cross-
sectional 

Relationship to 
recipient 

 1 = spouse/partner 
2 = adult child  
3 = other relative  
4 = friend or 
neighbor 

NSOC Round 7 
Cross-
sectional  

Co-residence Just to confirm, your spouse lives with 
you, is that correct? Does anyone else live 
with you and your spouse? 

1 = yes 
0 = no 

NSOC Round 7 
Cross-
sectional & 
NHATS 
Round7 

Medicaid 
receipt 

Are you now covered by Medicaid? 1 = yes 
0 = no 

NSOC Round 7 
Cross-
sectional 

Formal program 
availability 

In the last year, (a) {have you gone/did 
you go} to a support group for people 
who give care; (b) {have you used/did you 
use} any service that took care of a care 
recipient so that you could take some 
time away from helping; and (c) {have you 
received/did you receive} any training to 
help you take care of care recipient? 

1 = yes 
0 = no 
(Sum score) 

NSOC Round 7 
Cross-
sectional 

Self-rated 
health 

Would you say that in general, your 
health is excellent, very good, good, fair, 
or poor? 

0 = poor 
1 = fair 
2 = good 
3 = very good 
4 = excellent 

NSOC Round 7 
Cross-
sectional 

Psychological 
well-being 

From 0 to 6, how (a) calm; (b) happy; (c) 
frustrated; (d) worried; (e) sad; and (f) 
tired did you feel during this time, where 
0 means not at all (a) calm; (b) happy; (c) 
frustrated; (d) worried; (e) sad; and (f) 
tired and 6 means very (a) calm; (b) 
happy; (c) frustrated; (d) worried; (e) sad; 
and (f) tired?  

0 = not at all  
6 = very strong 
(Average score) 

NSOC Round 7 
Time Diary 
Supplement 

Depression Over the last month, how often have you 
(a) had little interest or pleasure in doing 

0 = not at all 
1 = several days 

NSOC Round 7 
Cross-
sectional 
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things; (b) felt down, depressed, or 
hopeless?  

2 = more than half 
the days 
3 = nearly every day 
(Sum score) 

Anxiety Over the last month, how often have you 
(a) felt nervous, anxious, or on edge; (b) 
been unable to stop or control worrying? 

0 = not at all 
1 = several days 
2 = more than half 
the days 
3 = nearly every day 
(Sum score) 

NSOC Round 7 
Cross-
sectional 
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Appendix B: Activity Categories Classified by Life Balance Dimensions 

Time Activity Category (Codes) 

Regenerative Sleeping (111, 112, 113, 114, 118, 119) 
 Washing, dressing, and grooming (121, 122, 123, 124, 125, 128, 129) 
 Eating and drinking (131, 138, 139) 
 Health-related self-care (141, 145, 146, 148, 149) 

 Use of medical, health, and long-term care services (151, 155, 156, 
158, 159) 

  Travel for self-care (127, 137, 147, 157) 

Committed Work and work-related activities (211, 212, 216, 218, 219) 

(Non-
eldercare) 

Other income generating activities (221, 226, 228, 229) 

Travel for paid work or other income generating activities (217, 227) 

 Obtaining groceries, food, and other durable/non-durable goods (311, 
312, 315, 316, 318, 321, 326, 328, 329, 331, 336, 338, 339) 

 Food and drink preparation (411, 412, 415, 416, 418, 419) 
 Laundry and clothing repair (421, 425, 426, 428, 429) 
 Household care (431, 432, 433, 434, 435, 436, 438, 439) 
 Animal and pet care (441, 442, 445, 446, 448, 449) 
 Vehicle care (451, 455, 456, 458, 459) 
 Appliance, computer, tool, and toy care (461, 462, 465, 466, 468, 469) 

 Financial management and household planning (471, 472, 473, 475, 
476, 478, 479) 

 Real estate related activities (341, 345, 346, 348, 349) 

 Travel for household work (317, 327, 337, 347, 417, 427, 437, 447, 
457, 467, 477, 479) 

 School-related assistance (531, 532, 535, 536, 538, 539) 
 Travel for childcare (517, 527, 537) 

(Eldercare) 
Physical care and assistance to others (511, 512, 513, 514, 515, 516, 
518, 519) 

 Medical care for others (521, 525, 526, 528, 529)  

  Travel for eldercare (517, 527) 
Discretionary Socializing and personal communication (611, 612, 613, 614, 615, 

616, 618, 619) 
Religious and spiritual practice (811, 812, 813, 815, 816, 818, 819) 

 Volunteering (241, 246, 248, 249) 
 Government and civic activities (831, 832, 835, 836, 838, 839) 
 Other organizational activities (821, 826, 828, 829) 
 Travel for social leisure (247, 617, 817, 827, 837) 
 TV and movie viewing (621, 625, 626, 628, 629) 
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 Games and puzzles (631, 632, 636, 638, 639) 

 Attending arts and entertainment related events (721, 722, 723, 724, 
728, 729) 

 Arts and crafts, reading, listening to music or other non-active leisure 
(641, 642, 643, 644, 645, 646, 648, 649, 716, 719, 726, 729) 

 Educational activities (261, 262, 263, 264, 265, 266, 268, 269) 
 Travel for cognitive leisure (267, 627, 637, 647, 727) 
 Sports and physical activity (711, 712, 713, 714, 718, 719) 
 Travel as leisure (735, 736, 737, 738, 739) 
 Travel for physical leisure (717) 
 No activity (e.g., relaxing, laughing, crying) (661, 662, 663, 669) 
 Smoking and drinking alcohol (651, 652, 659) 
 Using unemployment and other social services (255, 256, 258, 259) 
 Looking for work (231, 235, 236, 238, 239) 
 Personal emergencies (161, 168, 169) 
 Travel for other miscellaneous time (167, 237, 257) 
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Appendix C: Multinomial Logistic Regression on Time-Use Profiles by Covariates  
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Appendix D: Mplus Input Commands for Aims 1, 2, and 3 

Title:  
Aim 1 - Unconditional LPA Model  
 
Data: File is diss_timeuse_indv_12622.dat ; 
Variable: 
Names are  
     spid cgwb cghealth multiple chronic burden dementia support age 
female 
     black highedu work careyear oneyear relation relat1 relat2 relat3 
     relat4 medicaid coresid formal physical cgdep cganx emosup instsup 
     regen_r comm_r disc_r cgcomm_r cgid weight strata cluster filtera 
     filterb exwb filterc filterd; 
Missing are all (-9999) ;  
Usevariables are regen_r comm_r disc_r cgcomm_r;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = spid; 
WEIGHT = weight; 
CLASSES = C(3); 
Subpopulation = (filtera EQ 1); 
 
Define: spid = spid + 10000*strata; 
 
Analysis:  
ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 
 
MODEL:  
%OVERALL%  
%C#1%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
%C#2%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
%C#3%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
 
OUTPUT: SAMPSTAT STDYX ENTROPY TECH1 TECH4 TECH8 TECH11 TECH14;  
 
PLOT: TYPE IS PLOT3;  
SERIES = regen_r(1) comm_r(2) disc_r(3) cgcomm_r(4); 
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TITLE: Aim 1 – LPA Structural Model (3-step automatic with covariates)  

DATA: File is diss_timeuse_indv_12622.dat;  

VARIABLE:  

Names are  
 spid cgwb cghealth multiple chronic burden dementia support age female 
 black highedu work relation relat1 relat2 relat3 relat4 medicaid 
 coresid formal cgdep cganx emosup instsup regen_r comm_r disc_r  
 cgcomm_r cgid weight strata cluster filtera filterb exwb filterc  
 filterd fiveyr dem dem1 dem2 dem3 physical; 
USEVARIABLES ARE regen_r comm_r disc_r cgcomm_r multiple chronic burden 
dementia physical support age female black highedu work oneyear relat2 
relat3 relat4 medicaid coresid formal;  
MISSING ARE ALL (-9999);  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = cluster; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
AUXILIARY = multiple(R3STEP) chronic(R3STEP) burden(R3STEP) 
dementia(R3STEP) physical(R3STEP) support(R3STEP) age(R3STEP) 
female(R3STEP) black(R3STEP) highedu(R3STEP) work(R3STEP) 
oneyear(R3STEP) relat2(R3STEP) relat3(R3STEP) relat4(R3STEP) 
medicaid(R3STEP) coresid(R3STEP) formal(R3STEP); 
 
Define: spid = spid + 10000*strata; 

ANALYSIS:  

ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 

MODEL:  

%OVERALL%  

%C#1%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 

%C#2%  
[regen_r comm_r disc_r cgcomm_r];  
regen_r comm_r disc_r cgcomm_r; 

%C#3%  
[regen_r comm_r disc_r cgcomm_r];  
regen_r comm_r disc_r cgcomm_r; 

OUTPUT: SAMPSTAT STDYX ENTROPY TECH1 TECH4 TECH8 TECH11;  

PLOT: TYPE IS PLOT3;  
SERIES = regen_r(1) comm_r(2) disc_r(3) cgcomm_r(4); 

SAVEDATA: 

FILE IS LPA-C3-COV.csv; 
SAVE IS CPROB; 
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Title:  
Aim 2 - BCH Step 1: Saving BCH Training Weights  
Data: 
File is diss_timeuse_indv_12622.dat ; 
Variable: 
Names are  
 spid cgwb cghealth multiple chronic burden dementia support age female 
 black highedu work relation relat1 relat2 relat3 relat4 medicaid  
 coresid formal cgdep cganx emosup instsup regen_r comm_r disc_r  
 cgcomm_r cgid weight strata cluster filtera filterb exwb filterc  
 filterd fiveyr dem dem1 dem2 dem3 physical; 
USEVARIABLES ARE regen_r comm_r disc_r cgcomm_r;  
Auxiliary = cgwb cghealth multiple chronic burden dementia support 
emosup instsup age female black highedu work relat1 relat2 relat3 
relat4 medicaid coresid fiveyr formal physical cgdep cganx exwb 
filtera; 
MISSING ARE ALL (-9999);  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = spid; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
 
Define: spid = spid + 10000*strata; 
 
ANALYSIS:  
ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 
 
MODEL:  
%OVERALL%  
%C#1%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
%C#2%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
%C#3%  
[regen_r comm_r disc_r cgcomm_r]; !means; 
regen_r comm_r disc_r cgcomm_r; !variances; 
 
SAVEDATA: 
FILE IS OUTPUT_BCH.dat; 
SAVE IS BCHWEIGHTS;  
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TITLE: Aim 2 – BCH Step 2: Estimating LPA via BCH Training Weights  

DATA: FILE IS OUTPUT_BCH.dat;  

VARIABLE:  

NAMES ARE regen_r comm_r disc_r cgcomm_r cgwb cghealth cgdep cganx 
multiple chronic burden dementia support age female black highedu work 
fiveyr relat1 relat2 relat3 relat4 medicaid coresid formal physical 
cgid strata cluster weight exwb filtera BCHw1 BCHw2 BCHw3; 
USEVARIABLES ARE BCHw1 BCHw2 BCHw3 multiple chronic burden dementia 
physical support age female black highedu work fiveyr relat2 relat3 
relat4 medicaid coresid formal; 
TRAINING ARE BCHw1 BCHw2 BCHw3 (BCH);  
MISSING IS *;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = cluster; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
 
Define: spid = spid + 10000*strata; 
 

ANALYSIS:  

ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 

MODEL:  

%OVERALL%  

%C#1%  

%C#2%  

%C#3%  

OUTPUT: SAMPSTAT STDYX Entropy;  
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TITLE: Aim 2 – Structural model: Adjusted Mean Differences in a Distal 
Outcome (DV – psychological well-being) 

DATA: FILE IS OUTPUT_BCH.dat;  

VARIABLE:  

NAMES ARE regen_r comm_r disc_r cgcomm_r cgwb cghealth cgdep cganx 
multiple chronic burden dementia support age female black highedu work 
fiveyr relat1 relat2 relat3 relat4 medicaid coresid formal physical 
cgid strata cluster weight exwb filtera BCHw1 BCHw2 BCHw3; 
USEVARIABLES ARE BCHw1 BCHw2 BCHw3 multiple chronic burden dementia 
physical support age female black highedu work fiveyr relat2 relat3 
relat4 medicaid coresid formal exwb; 
TRAINING ARE BCHw1 BCHw2 BCHw3 (BCH);  
MISSING IS *;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = cluster; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
Define: spid = spid + 10000*strata; 

ANALYSIS:  

ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 

MODEL:  

%OVERALL%  
exwb ON multiple chronic burden dementia physical support age female 
black highedu work fiveyr relat2 relat3 relat4 medicaid coresid formal; 

%C#1%  
exwb ON multiple chronic burden dementia physical support age female 
black highedu work fiveyr relat2 relat3 relat4 medicaid coresid formal; 
[cgwb] (dv1); 
cgwb; 

%C#2%  
exwb ON multiple chronic burden dementia physical support age female 
black highedu work fiveyr relat2 relat3 relat4 medicaid coresid formal; 
[cgwb] (dv2); 
cgwb; 

%C#3% 
exwb ON multiple chronic burden dementia physical support age female 
black highedu work fiveyr relat2 relat3 relat4 medicaid coresid formal; 
[cgwb] (dv3); 
cgwb;  

MODEL CONSTRAINT:  

NEW(dv1_2 dv1_3 dv2_3); 

dv1_2 = dv1-dv2;  
dv1_3 = dv1-dv3;  
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dv2_3 = dv2-dv3;  
 

MODEL TEST:  

dv1 = dv2;  
dv2 = dv3;  
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Title:  
Aim 3 – Gender variable constrained model (DV-psychological well-being)   
 
Data: File is OUTPUT_BCH.dat ; 
Variable: 
Names are  
regen_r comm_r disc_r cgcomm_r cgwb cghealth multiple chronic 
burden dementia support emosup instsup age female black highedu work  
relat1 relat2 relat3 relat4 medicaid coresid fiveyr formal physical 
cgdep cganx exwb filtera BCHw1 BCHw2 BCHw3 weight cgid strata spid; 
USEVARIABLES ARE  
  BCHw1 BCHw2 BCHw3 multiple chronic burden dementia physical  
  support age female black highedu work fiveyr relat1 relat3 relat4  
  medicaid coresid formal exwb; 
TRAINING ARE BCHw1 BCHw2 BCHw3 (BCH);  
MISSING IS *;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = spid; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
Define: spid = spid + 10000*strata; 
 
ANALYSIS:  
ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 
 
MODEL:  
%OVERALL%  
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
C on multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
%C#1%  
exwb ON multiple chronic burden dementia physical support age  
        black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#2%  
exwb ON multiple chronic burden dementia physical support age  
        black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#3% 
exwb ON multiple chronic burden dementia physical support age  
        black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb;  
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Title:  
Aim 3 – Race variable constrained model (DV - psychological well-being)   
 
Data: File is OUTPUT_BCH.dat ; 
Variable: 
Names are  
regen_r comm_r disc_r cgcomm_r cgwb cghealth multiple chronic 
burden dementia support emosup instsup age female black highedu work  
relat1 relat2 relat3 relat4 medicaid coresid fiveyr formal physical 
cgdep cganx exwb filtera BCHw1 BCHw2 BCHw3 weight cgid strata spid; 
USEVARIABLES ARE  
  BCHw1 BCHw2 BCHw3 multiple chronic burden dementia physical  
  support age female black highedu work fiveyr relat1 relat3 relat4  
  medicaid coresid formal exwb; 
TRAINING ARE BCHw1 BCHw2 BCHw3 (BCH);  
MISSING IS *;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = spid; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
Define: spid = spid + 10000*strata; 
 
ANALYSIS:  
ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 
 
MODEL:  
%OVERALL%  
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
C on multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
%C#1%  
exwb ON multiple chronic burden dementia physical support age  
        female highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#2%  
exwb ON multiple chronic burden dementia physical support age  
        female highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#3% 
exwb ON multiple chronic burden dementia physical support age  
        female highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb;  
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Title:  
Aim 3 – Gender & Race Unconstrained model (DV-psychological well-being)   
 
Data: File is OUTPUT_BCH.dat ; 
Variable: 
Names are  
regen_r comm_r disc_r cgcomm_r cgwb cghealth multiple chronic 
burden dementia support emosup instsup age female black highedu work  
relat1 relat2 relat3 relat4 medicaid coresid fiveyr formal physical 
cgdep cganx exwb filtera BCHw1 BCHw2 BCHw3 weight cgid strata spid; 
USEVARIABLES ARE  
  BCHw1 BCHw2 BCHw3 multiple chronic burden dementia physical  
  support age female black highedu work fiveyr relat1 relat3 relat4  
  medicaid coresid formal exwb; 
TRAINING ARE BCHw1 BCHw2 BCHw3 (BCH);  
MISSING IS *;  
IDVARIABLE IS cgid;  
STRAT = strata; 
CLUSTER = spid; 
WEIGHT = weight; 
CLASSES = C(3);  
Subpopulation = (filtera EQ 1); 
Define: spid = spid + 10000*strata; 
 
ANALYSIS:  
ESTIMATOR = MLR;  
TYPE = COMPLEX MIXTURE; 
STARTS = 150 25; 
STITERATIONS = 50; 
ITERATIONS = 1000; 
 
MODEL:  
%OVERALL%  
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
C on multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
%C#1%  
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#2%  
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb; 
%C#3% 
exwb ON multiple chronic burden dementia physical support age  
        female black highedu work fiveyr relat1 relat3 relat4  
        medicaid coresid formal; 
[exwb]; 
exwb;   
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