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Abstract

Objectives: To determine whether caregiver relationship and race modify associations between 

physical functioning of persons with dementia and their caregiver’s burden and general depressive 

symptoms.

Method: We pooled data from four behavioral intervention trials (N=1,211). Using latent growth 

modeling, we evaluated associations of physical functioning of persons with dementia with the 

level and rate of change in caregiver burden and general depressive symptoms of caregivers. We 

then tested for differences by caregiver relationship (spouse vs. non-spouse) and race (white vs. 

non-white).

Results: Persons with dementia were, on average, 81 years old (68% female) and followed up, 

on average, 0.5 years. More baseline physical impairment of persons with dementia was associated 

with less worsening in caregiver burden over time (β=−0.23, 95% CI: −0.29, −0.14). Neither 

caregiver relationship nor race of the caregiver modified this relationship. More impaired baseline 

physical functioning of persons with dementia was not associated with changes in depressive 

symptoms (β=−0.08, 95% CI: −0.17, 0.00), but was associated with less worsening in depressive 

symptoms among spousal (β=−0.08, 95% CI: −0.17, 0.00) and non-white (β=−0.08, 95% CI: 

−0.17, 0.00) caregivers.
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Conclusions: Dementia caregivers may experience reduced caregiver-related burden over time 

as a consequence of adjusting to the functional status of persons with dementia, while spousal and 

non-white caregivers may experience less depressive symptoms resultant of adjustment to 

functional status.
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Introduction

There are approximately 5.3 million Americans age 65 and older living with Alzheimer’s 

disease, the most common type of dementia (Hebert, Weuve, Scherr, & Evans, 2013). An 

estimated 15 million Americans provide unpaid care for people with Alzheimer’s disease 

and other dementias (Alzheimer’s Association, 2016; National Alliance for Caregiving & 

AARP Public Policy Institute, 2015), and persons with dementia often live with caregivers 

(Kasper, Freedman, Spillman, & Wolff, 2015). With disease progression, caregivers are in 

the forefront of providing hands-on assistance with physical functioning, e.g., instrumental 

and basic self-care activities of daily living, of persons with dementia.

Dementia caregivers, tasked with assisting with growing demands of physical limitations of 

persons with dementia, may experience feelings of burden and depression. Higher levels of 

dependency in basic and instrumental activities of daily living of persons with dementia, 

coupled with the severity of behavioral problems, may add to feelings of burden and 

depression as well as physical morbidity of dementia caregivers (Knight et al., 2002; Hooker 

et al., 2002; Lee & Kolomer, 2005; Mendez-Luck et al., 2008; Ory, Hoffman, Yee, 

Tennstedt, & Schulz, 1999; Pinquart & Sörensen, 2005). Individual differences in 

management of stressors of caring for someone with dementia might be explained by stress 

process models. Particularly, Pearlin’s stress process framework focuses on sources of stress 

directly and indirectly related to the caregiving role (Pearlin, Mullan, Semple, & Skaff, 

1990). Although there are indirect stressors related to the caregiving role, we are focused on 

the effects of higher levels of functional impairment, as defined by basic and instrumental 

activities of daily living, in persons with dementia on levels and change of both caregiver 

burden and depressive symptoms over time in this study (Figure 1).

The association of functional impairment in persons with dementia with level and change in 

both caregiver burden and depressive symptoms could be moderated by certain caregiver 

characteristics. In this study, we were interested in the moderating role of a caregiver’s 

relationship to a person with dementia and caregiver race (Figure 1). Previous results of 

caregiver’s relationship to both caregiver burden and depressive symptoms are mixed. There 

have been negative effects of physical and mental changes in older adults with dementia on 

spouses (de Vugt et al., 2003; Eloniemi-Sulkava et al., 2002; Gallagher-Thompson, Dal 

Canto, Jacob, & Thompson, 2001; Narayan, Lewis, Tornatore, Hepburn, & Corcoran-Perry, 

2001). Feelings of loneliness and loss have been reported by spousal caregivers (Beeson, 

2003). Nonspousal caregivers reported higher rates of depression and perceived burden than 

other caregivers, but this finding could have been attributed to sex and cultural differences 
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(Pinquart & Sörensen, 2005). A study by Välimäki, Martikainen, Hallikainen, Väätäinen, 

and Koivisto (2015) found that spousal caregivers were more likely to experience distress 

and depression than non-spousal caregivers at baseline and three years after the observation 

period. Age of caregiver is interrelated with caregiver’s relationship to person with 

dementia, as spousal caregivers are more likely to be older than non-spousal caregivers 

(National Alliance for Caregiving & AARP Public Policy Institute, 2015). Older caregivers 

tend to experience more age-associated health problems and functional impairments 

themselves, which may complicate physical care for another (Connell, Janevic, & Gallant, 

2001; Schneider, Murray, Banerjee, & Mann, 1999). Because of health complications, 

spousal caregivers could be adversely affected by greater physical impairment of persons 

with dementia.

Besides caregiver’s relationship, cultural variation, for which race may be interpreted as a 

surrogate, may affect the association of greater functional impairment in persons with 

dementia with level and change of both caregiver burden and depressive symptoms (King, 

Hartke, & Houle, 2010). Previous studies have reported that Caucasian caregivers report 

higher levels of burden and depression than African American caregivers (Connell & 

Gibson, 1997; Janevic & Connell, 2001). Caucasian caregivers may view caregiving as 

unsettling and abrupt, while African American caregivers may view caregiving as expected 

and commonplace, an expectation that could be protective against distress (Haley et al., 

1996). African American caregivers of persons with dementia are more likely to report more 

positive caregiving experiences, i.e., rewards and satisfaction of caregiving, due to active 

coping and greater resilience (Dilworth-Anderson et al., 2005; Roth, Dilworth-Anderson, 

Huang, Gross, & Gitlin, 2015). In our study, we would expect to see worsening of both 

caregiver burden and depressive symptoms with greater physical impairment of persons with 

dementia among white, not non-white, caregivers.

In this study, we addressed whether physical functioning of persons with dementia is 

associated with negative aspects of caregiving, including caregiver burden and depressive 

symptoms, in caregivers of persons with dementia who are seeking intervention services. 

Figure 1 summarizes the hypothesized associations we sought to test in this study. We 

hypothesized that more impaired baseline physical functioning of persons with dementia is 

associated with greater levels of and longitudinal worsening of depressive symptoms and 

caregiving burden in the overall sample (Figure 1). We further examined whether caregivers’ 

relationship and race modified these associations, hypothesizing that associations would be 

strongest among caregivers of persons with dementia who were spouses and white, as 

compared to non-spouses and non-whites (Figure 1). To address our questions in a large, 

generalizable sample of dementia caregivers seeking intervention services, we pooled 

longitudinal data on physical functioning, caregiver burden, and caregiver depressive 

symptoms across four behavioral intervention studies involving dementia caregivers who 

sought intervention services.
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Methods

Participants

The sample consisted of 1,211 individuals pooled from the following four behavioral 

intervention trials: Advancing Caregiver Training (ACT, N=272), Care of Persons with 

Dementia in their Environments (COPE, N=237), Resources for Enhancing Alzheimer’s 

Caregiver Health II (REACH II, N=643), and the Tailored Activity Program (TAP, N=59). 

Institutional Review Boards at each study’s home institution approved study design and data 

collection procedures, and this study was approved by the Johns Hopkins Bloomberg School 

of Public Health IRB.

ACT was a randomized controlled efficacy trial of family caregivers of persons with 

dementia exhibiting behavioral symptoms that tested a home-based intervention to manage 

or reduce distressful behavioral symptoms (Gitlin et al., 2006). Data used from ACT 

consisted of baseline, four-month, and six-month follow-ups. COPE was a randomized 

intervention to test a behavioral approach to support physical functioning and quality of life 

of persons with dementia and caregiver well-being (Gitlin, Winter, Dennis, Hodgson, & 

Hauck, 2010). Data used from COPE consisted of baseline, four-month, and nine-month 

follow-ups. REACH II was a multi-site randomized intervention to improve quality of 

caregiving among dementia caregivers (Belle et al., 2006). REACH II data consisted of 

baseline and six-month follow-ups. The TAP study tested a home-based occupational 

therapy intervention that provided activities tailored to interests and abilities of persons with 

dementia and trained their family caregivers in their use as part of routine care to reduce 

behavioral symptoms (Gitlin et al., 2009). Data used from TAP consisted of baseline and 

four-month follow-ups. ACT, COPE, and TAP were conducted in Philadelphia, PA, while 

REACH II was conducted across five U.S. sites (Birmingham, AL; Memphis, TN; Miami, 

FL; Palo Alto, CA; and Philadelphia, PA).

Eligibility criteria of persons with dementia and primary outcomes were similar across 

studies, since persons with dementia had to have a physician diagnosis of Alzheimer’s 

disease-related dementia or Mini Mental State Examination (MMSE) score <24, yet they 

could not be bed-bound and have MMSE=0. The primary outcomes of ACT and COPE were 

functional dependence, quality of life, frequency of agitated behaviors, and engagement for 

patients and well-being, confidence using activities, and perceived benefits for caregivers. 

The primary outcome of REACH II was a quality-of-life indicator comprised of caregiver 

depression, burden, self-care, and social support and problem behaviors of the person with 

dementia, while the primary outcome for TAP included frequency of targeted problem 

behavior and caregiver upset with and confidence managing it at 4 months. In all studies, 

caregivers’ quality of life was improved with the non-pharmalogical intervention.

The control group in each study differed. The control group in COPE received educational 

materials and three telephone calls. The control group in ACT did not receive any 

intervention, whereas the control group in TAP was wait-listed for the intervention for four 

months after the intervention took place. The control group in REACH II was mailed a 

packet of educational materials and given two telephone calls 3 and 5 months after 
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randomization. In all studies, caregivers’ quality of life was improved with the non-

pharmalogical intervention.

Variables

Physical functioning of Persons with Dementia—We derived and validated a 

harmonized measure of physical functioning of persons with dementia across the datasets 

used in this study (Armstrong et al., 2017; Gross, Jones, & Inouye, 2014). Details about 

methods and results are provided in Armstrong et al., 2017. We provided a list of physical 

functioning items that were used for the summary physical functioning measure in 

Supplementary Table 1. Briefly, we estimated factor scores from a 1-parameter logistic 

graded response item response theory (IRT) model using common and unique questions 

about activities of daily living (ADLs) and instrumental activities of daily living (IADLs) 

(Lord, 1953; Takane & Leeuw, 1987). Higher factor scores, scaled to have a mean of 50 and 

standard deviation (SD) of 10, indicate worse functional impairment. We winsorized the 

lowest 4% of the distribution of physical functioning scores.

Caregiver burden—Caregiver burden was defined by 13 questions from a self-report 

measure of burdens related to caregiving in COPE, TAP, REACH II, and ACT (Bédard et al., 

2001; Zarit, Orr, & Zarit, 1985). The self-report measure included questions about not 

having time for oneself because of the time spent in caregiving, feeling stressed while 

balancing caregiving with other responsibilities, feeling angry or strained when around the 

care recipient, feeling that the care recipient affects the caregiver’s relationships with other 

family members or friends adversely, feeling that physical health and/or social life was 

suffering due to caregiving, not having privacy, feelings of loss of control, uncertainty about 

the care recipient, and feelings of guilt for not doing more for the care recipient. Using these 

items, we constructed a factor score of caregiver burden using a 2-parameter logistic IRT 

model (Samejima, 1969). The factor score was scaled to a T-score (mean 50, SD 10) and 

was scored such that higher values indicate greater burden.

Caregiver Depressive Symptoms—Depressive symptoms in each study were measured 

using different versions of the Centers for Epidemiologic Studies – Depression (CES-D) 

scale (Radloff, 1977). TAP used a 20-item version, ACT and COPE used a 10-item version, 

and REACH II used a 12-item version. Similar to caregiver burden, using a 2-parameter 

logistic IRT model (Samejima, 1969), we constructed a summary factor score of caregiver 

depressive symptoms on a T-score scale and scored such that higher values indicate more 

depressive symptoms.

Covariates—We adjusted models for characteristics of persons with dementia, including 

continuous age at baseline visit, sex, race/ethnicity, education attainment level, and 

intervention group. Race/ethnicity was categorized as non-Hispanic white vs. non-white. 

Education attainment level was categorized as high school graduate or lower vs. more than 

high school. Educational attainment could be more relevant adjustment variable than years 

in school, due to regional and racial differences in years of education (Glymour & Manly, 

2008). To adjust for intervention group, we used a binary indicator of whether participants 

were in an intervention vs. control arm of a trial.
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Caregiver Characteristics.: Caregivers self-reported whether they were a spouse or non-

spouse of the person with dementia. Self-reported race/ethnicity of caregivers was coded as 

either non-Hispanic white or non-white, inclusive of Hispanics, African Americans, and 

Other. Due to the sample compositions of COPE, ACT, and TAP having few Hispanics, we 

collapsed self-reported race/ethnicity into white vs. non-white. Age of caregivers was 

categorized based on the median age of 60 years (≥60 years vs. <60 years).

Statistical analysis

We first described demographic characteristics of the sample in each dataset, using chi-

squared tests for categorical variables and t-tests for continuous variables.

Associations of physical functioning of persons with dementia with baseline 
level and rate of change in negative aspects of caregiving—We estimated 

associations of physical functioning of persons with dementia with each negative aspect of 

caregiving outcome using latent growth curve models, which are equivalent to mixed effects 

models with random intercepts and slopes. We adjusted for age, sex, race, education level, 

and study intervention group of persons with dementia. To test for effect modification by 

caregiver relationship and race, we further estimated models separately in groups defined by 

caregiver relationship and race. We used Mplus software to estimate models, using a 

maximum likelihood estimator with robust standard error estimation under the expectation-

maximization algorithm (Muthen & Muthen, 1998–2012). Since the eligibility criteria were 

similar across studies in terms of dementia severity of persons with dementia, we did not 

evaluate whether dementia severity moderated the association of physical functioning of 

persons with dementia with each negative aspect of the caregiving outcome.

Sensitivity analyses

We performed four sets of sensitivity analyses. First, to confirm that no single study unduly 

influenced estimates in the pooled sample, we removed each study one at a time and reran 

the main models (Nordahl et al., 2014). Second, we further estimated models separately in 

groups defined by caregiver age to determine whether there were similar associations to 

those found by caregiver relationship (spouse vs. non-spouse), since caregiver age and 

relationship are highly correlated with one another. In a third sensitivity analysis, instead of 

adjusting for intervention condition as in the main analysis, we excluded participants in the 

intervention arms of each trial and pooled control participants from each study (N=606) to 

determine whether inferences changed.

Results

Sample characteristics

There were 1,211 participants across the four behavioral intervention studies (ACT, COPE, 

REACH II, and TAP) (Table 1). The pooled sample of persons with dementia was mostly 

female (67.8%) and approximately half were white (51.5%). Approximately 47% had more 

than a high school level of education. Participants contributed on average 2.2 (SD=0.6 visits) 

study visits over a mean of 6 months (SD=2.4 months). Baseline age, sex, race/ethnicity, 

years of education, and years in study of persons with dementia differed among the studies 
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(all p’s<0.01). Mean baseline age was younger in REACH II and TAP than in ACT and 

COPE. ACT and COPE had more women (>80%) than REACH II or TAP. ACT, COPE, and 

TAP were predominantly white (>70%). COPE, on average, had more follow-up time (0.75 

years) than other studies (Table 1).

White caregivers were 2.1 times more likely to be spouses than were caregivers in the non-

white group (95% CI: 1.6, 2.6). As expected, caregivers aged 60+ years were 4.6 times more 

likely to be spouses of the person with dementia than were caregivers less than 60 years old 

(95% CI: 3.7, 5.9) (Table 1).

Associations in the overall sample

Physical functioning of persons with dementia shared considerable variance at baseline with 

both caregiver burden and depressive symptoms of caregivers (Table 2) such that higher 

physical functioning impairment scores were associated with greater caregiver burden and 

more depressive symptoms. Despite this, greater levels of impairment in physical 

functioning were associated with slower worsening in caregiver burden (β=−0.23, 95% CI: 

−0.29, −0.14), but not with changes in depressive symptoms of caregivers (β=−0.08; 95% 

CI: −0.17, 0.00).

Associations by spousal relationship of caregiver

More impaired physical functioning of persons with dementia was associated at baseline 

with greater caregiver burden among spousal (β=8.77, 95% CI: 8.52, 9.02) caregivers and 

less caregiver burden among non-spousal caregivers (β=−0.75, 95% CI: −1.35, −0.16) (Table 

3). Physical functioning of persons with dementia predicted slower worsening in caregiver 

burden among both spousal (β=−0.22, 95% CI: −0.37, −0.08) and non-spousal (β=−0.24, 

95% CI: −0.40, −0.08) caregivers. Physical functioning was associated with more depressive 

symptoms among non-spousal caregivers (β=4.73, 95% CI: 4.35, 5.11) and faster declines in 

depressive symptoms among spousal caregivers (β=−0.16, 95% CI: −0.33, −0.05) (Table 3).

Associations by race of caregivers

At baseline, more impaired physical functioning in persons with dementia was associated 

with more depressive symptoms (β=4.21, 95% CI: 0.83, 7.59) among non-white caregivers 

(Table 4). Greater impairment in physical functioning of persons with dementia was 

associated with slower worsening in caregiver burden among both non-white (β=−0.14, 95% 

CI: −0.28, −0.01) and white (β=−0.27, 95% CI: −0.40, −0.14) caregivers, as well as with 

changes in depressive symptoms in white caregivers (β=−0.12, 95% CI: −0.24, −0.02) 

(Table 4).

Sensitivity analyses

Excluding one dataset at a time from the pooled analysis yielded results similar to Table 2 

(Supplementary Table 2). One notable except was that after excluding REACH II, there was 

an inverse association between baseline physical functioning of persons with dementia and 

change in caregiver depressive symptoms.
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Associations by age group of physical functioning with caregiver burden and depressive 

symptoms among caregivers followed a similar pattern as for associations by spousal status 

(Supplementary Table 3).

Among participants in control groups, associations between physical functioning and rates 

of change in caregiver burden and depressive symptoms were similar (Supplementary Table 

4). Several baseline associations varied in magnitude while a few differed in direction, but 

we did not consider them meaningfully different, since 95% confidence intervals overlapped 

with 0. Specifically, among non-white caregivers from control groups, more impaired 

physical functioning of persons with dementia was associated with greater caregiver burden 

(β=4.53, 95% CI: 1.21, 7.85) at baseline, but more impaired physical functioning of persons 

with dementias was no longer associated with slower worsening of caregiver burden (β=

−0.27, 95% CI: −0.51, 0.03), although the direction was similar to that of the main finding. 

Among white caregivers from control groups, more impaired physical functioning of 

persons with dementia was associated with decreases in depressive symptoms (β=−10.51, 

95% CI: −13.20, −7.82) at baseline, but not with slower worsening of depressive symptoms 

(β=−0.09, 95% CI: −0.25, 0.10). Among spousal caregivers from control groups, more 

impaired physical functioning of persons with dementia was no longer associated with 

greater caregiver burden at baseline (β=1.06, 95% CI: −0.84, 2.96). More impaired physical 

functioning of persons with dementia was associated with decreases in depressive symptoms 

(β=−6.80, 95% CI: −7.56, −6.03), but not with slower worsening of depressive symptoms 

(β=−0.14, 95% CI: −0.38, 0.03). Among non-spousal caregivers from control groups, more 

impaired physical functioning of persons with dementia was no longer associated with 

slower worsening in caregiver burden (β=−0.24, 95% CI: −0.54, 0.12), although the 

direction remained the same as that of the main finding.

Discussion

In this integrative data analysis of four behavioral intervention trials of support for dementia 

caregivers seeking intervention, we sought to characterize associations between levels of 

impairment in physical functioning of persons with dementia and measures of caregiver 

burden and depressive symptoms among their caregivers. The overall findings suggest 

effects of physical functioning of persons with dementia on their caregivers are associated 

with both increased caregiver burden and general depressive symptoms. Associations of 

physical functioning impairment with rates of change in caregiver burden and with 

depressive symptoms were present but not consistent overall and by group.

Associations at baseline of physical functioning impairment of persons with dementia and 

elevated caregiver burden are consistent with other studies. Given et al. (1993) reported that 

caregivers feel burdened when care demands increase. In our study, worse physical 

functioning of persons with dementia at baseline was associated with less worsening in 

caregiver burden. This pattern suggests that caregivers of persons with dementia grow to 

cope with the demands of caregiving as the person with dementia becomes more physically 

impaired (Sherwood, Given, Given, & Eye, 2005). Alternatively, increased physical 

impairment may lead dementia caregivers to seek more support in caregiving, i.e., from 

family, friends, and support groups, thereby leading to less worsening in caregiver burden.
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We examined the effects of caregiver relationship and race on the association of the levels of 

physical impairment of persons with dementia with caregiver burden and general depressive 

symptoms. Among spousal caregivers, more impaired physical functioning was associated 

with more caregiver burden among spousal caregivers but less caregiver burden among non-

spousal caregivers at baseline. The association with caregiver burden did not differ by race 

of a caregiver. Pinquart and Sörensen (2003) reported that spousal caregivers tend to have 

fewer financial, physical, and psychological resources, as well as fewer stress-buffering roles 

and activities. Contributing to increased perceptions of burden, older caregivers also may be 

less likely than younger caregivers to use formal support such as nursing assistants (Hooker, 

Monahan, Bowman, Frazier, & Shifren, 1998).

Baseline levels of impairment in physical functioning of persons with dementia led to less 

worsening of depressive symptoms particularly among spousal and white caregivers. This 

finding suggests that spousal and white caregivers may adjust to the level of impairment. 

Among both non-spousal and non-white caregivers, level of impairment in physical 

functioning of persons with dementia was associated with increased depressive symptoms, 

which mirrors the main findings.

There are several strengths of this study. Strengths of composite factors derived from item 

response theory (IRT) include greater sensitivity to differences in physical functioning of 

persons with dementia and caregiver characteristics and greater precision, as compared to 

individual scales for ADLs, IADLs, depressive symptoms, and caregiver burden (Armstrong 

et al., 2017; Gross et al., 2014). Individual scales use their own scale for measurement, and it 

is difficult to relate these measures to others on a common underlying continuum. Moreover, 

larger sample sizes in the pooled sample facilitated stratified analyses by caregiver 

demographic characteristics, which would not have been feasible in any of the individual 

datasets with the same level of statistical power. Additionally, while many studies of the 

association between physical functioning in people with dementia and aspects of caregiving 

have been cross-sectional in design, we examined longitudinal relationships between 

physical functioning of persons with dementia and negative aspects of caregiving. Lastly, the 

results of main analysis with random assignment adjustment were similar to those when 

restricting the sample to only those in the control arm of intervention trials. This suggests 

that the intervention did not affect the direction of the relationship between physical 

functioning of persons with dementia and caregiver characteristics.

This study has limitations. First, the length of follow-up in all behavioral intervention studies 

was less than one year and although we had more than two timepoints on average for most 

people, there may not have been enough time to observe longitudinal associations between 

physical functioning of persons with dementia and changes in outcomes. Second, physical 

functioning of persons with dementia was reported by the caregiver, which may result in 

same source bias when examining caregiver characteristics such as caregiver burden and 

depressive symptoms. A third limitation is that the pooled sample in this study came from 

convenience samples of caregivers who may report more physical health conditions and 

depressive symptoms, as compared to non-caregivers (Pinquart & Sörensen, 2003; Pruchno 

et al., 2008). Fourth, a potential limitation is undue influence from a single study. We 

conducted sensitivity analyses to see if our results were affected by one or more datasets. 
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When excluding REACH II data, there was an inverse association of level of physical 

impairment of persons with dementia with depressive symptoms. Since REACH II 

contributed 53.0% of the overall sample, this dataset was influential on this association. 

Additionally, depressive symptoms in each study were measured using different versions of 

the CES-D. We were able to use item-level data to derive a continuum for depressive 

symptoms to address this limitation. Finally, regional differences may affect some findings; 

most of the sample is from randomized trials conducted in one Northeastern U.S. city.

Our findings from this study that integrated data across four intervention studies suggest that 

efforts to assist dementia caregivers to meet the physical impairment needs of the persons 

with dementia should be focused particularly among older, spousal caregivers. In this study, 

we found overall that greater physical functioning impairment was associated with greater 

caregiver burden and more depressive symptoms. While not entirely surprising, this finding 

underscores the importance of physical functioning for negative aspects of caregiving. When 

we stratified by caregiver relationship and race, much of the baseline association between 

physical functioning impairment and caregiver burden is due to spousal caregivers. Much of 

the baseline association between physical functioning impairment and caregiver depressive 

symptoms, however, is attributable to non-spousal and non-white caregivers. This pattern of 

results is consistent with the hypothesis that different groups of caregivers may report burden 

and others may experience depression, but not all caregivers in a given sample will 

necessarily have difficulties with both despite worsen impairment of persons with dementia 

for whom they are caring.
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Figure 1. 
Conceptual Framework. We hypothesized that greater impairment in baseline physical 

functioning of persons with dementia is associated with greater levels of, and longitudinal 

worsening of, depressive symptoms and caregiver burden in the overall sample. We further 

hypothesized that associations are strongest among caregivers of persons with dementia who 

were white and who were spouses.
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