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Abstract 
Background and Objectives: This study aims to identify patterns of caregiving intensity and assess associations between caregiving intensity 
and multidimensional physical health indicators and health behaviors among spousal caregivers of persons with Alzheimer’s disease and related 
dementia.
Research Design and Methods: Using data from 152 spousal caregivers aged 65 and older, the intensity of their caregiving experience 
was measured as the number and frequency of health- and medical-related helping activities for their care recipient. Multidimensional health 
indicators included self-reported fatigue, sleep disturbance, physical functioning, pain interference, general health, and the number of chronic 
conditions from the electronic health records. Self-reported health promotion behaviors were assessed as health responsibility, physical activity, 
nutrition, interpersonal relations, and stress management.
Results: Two distinct caregiving intensity patterns, high-intensity (37.5%) and low-intensity (62.5%) caregiving, were identified with cluster 
analysis. Caregivers in the high-intensity caregiving cluster reported feeling more tired (t = 2.25, p < .05), experiencing more sleep disturbance 
(t = 3.06, p < .01), and performing less physical activity (t = 2.05, p < .05) compared with caregivers in the low-intensity group.
Discussion and Implications: Future studies are needed to develop effective interventions to address caregiving intensity and its conse-
quences on the health of spousal caregivers of persons with dementia.

Translational Significance: The demands of caring for a person with Alzheimer’s disease and related dementia (ADRD) can limit the 
spousal caregiver’s time and efforts to take care of themself. Little is known about the impact of caregiving intensity on spousal caregivers’ 
physical health outcomes. We identified two clusters of caregiving intensity (high vs low) and found that high-intensity caregiving was 
associated with higher levels of fatigue and sleep disturbance, and lower levels of physical activity. Linking caregiving intensity to specific 
health risks emphasizes the importance of developing strategies that reduce caregiving intensity among spousal caregivers of persons 
with ADRD.
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Family caregiving is a valued tradition in society and has 
become an essential element of the U.S. healthcare system. 
More than 80% of the long-term care provided to older 
adults in the United States comes from family members or 
other unpaid helpers (Friedman et al., 2015). The number 
of individuals engaged in family caregiving for people liv-
ing with dementia will increase dramatically in the coming 
decades. Thus, understanding the impact of family caregiving 
on the health risks and outcomes of those providing care is 

essential for developing interventions and policies to reduce 
health burdens associated with caregiving. Taking care of 
family members with Alzheimer’s disease and related demen-
tia (ADRD) is not without risk to family caregivers. Studies 
have demonstrated that caring for family members living 
with ADRD is associated with significant levels of daily bur-
den, increased stress and depression, and reduced quality of 
life for caregivers (Pinquart et al., 2003). As the prevalence 
of age-related diseases increases in older adults, spouses of  

Received: September 5 2023; Editorial Decision Date: January 22 2024.
© The Author(s) 2024. Published by Oxford University Press on behalf of The Gerontological Society of America.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), 
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

https://orcid.org/0000-0002-5836-2368
https://orcid.org/0000-0001-7685-8175
mailto:jinmyoung.cho@health.slu.edu?subject=
https://creativecommons.org/licenses/by/4.0/


2 Innovation in Aging, 2024, Vol. 8, No. 3

persons with ADRD are at a higher risk for health problems 
than spouses of persons without ADRD (Kolanowski et al., 
2004). Caregivers over age 65 have a greater prevalence of 
chronic conditions, including hypertension, arthritis, and 
heart disease, than noncaregivers over age 65 (Wang et al., 
2014). Importantly, health ratings of “fair” or “poor” are 
associated with higher healthcare utilization (Schulz & Cook, 
2011), including Emergency Department utilization.

The Stress Process Model guides the hypotheses and meth-
ods of this study (Pearlin et al., 1990). This model is com-
monly used in studies of dementia caregiving because it 
explains how primary stressors (caregiving experiences) influ-
ence caregivers’ outcomes (caregiver health). Pearlin (2010) 
also emphasized that the linked lives and role set, hallmarks 
of the life course framework, are useful in the study of the 
stress process. Under some conditions, the stressors that one 
person experiences can become primary stressors for their 
partners (Pearlin, 2010). In the context of dementia caregiv-
ing, persons who provide care for their spouse with dementia 
often experience stress and burden associated with the daily 
routine of providing dementia care. Spousal caregivers may 
be at a greater risk of adverse health outcomes than non- 
spousal caregivers due to the historical (decades) and emo-
tional aspects associated with a spousal relationship (i.e., 
linked lives and role expectations). Further, the age of caregiv-
ers is a significant factor in caregiver outcomes (Polenick et al., 
2020; Rosland et al., 2010). Age-related physical and mental 
health changes (mostly declines) are commonly observed in 
older adults, and spousal caregivers are typically older than 
non-spousal caregivers, indicating that many spousal caregiv-
ers are vulnerable to the onset of chronic health conditions.

Little is known about how the intensity of caregiving 
activities varies among dementia caregivers and how care-
giving intensity affects caregivers’ health and health behav-
iors, although prior studies have shown that the heavy daily 
demands of caregiving are associated with increases in care-
givers’ stress and burden. Compared with other types of 
caregivers (e.g., children, child-in-laws), spousal caregivers’ 
personal, physical, and psychological needs often take a back 
seat to the care recipients’ needs (Bakas et al., 2002; Clark et 
al., 2008; Edelman et al., 2006; Hileman et al., 1992; Tommis 
et al., 2009; Wenger et al., 2002). Spousal caregivers of per-
sons with ADRD have reported that they neglected their own 
healthcare because they devoted their time to caring for the 
spouse with ADRD (Wright, 1994). Thus, there is a need to 
better understand the impact of caregiving intensity on spou-
sal caregivers’ health outcomes.

Prior research on caregiving intensity has relied on either 
counting the number of instrumental activities of daily liv-
ing (IADLs) caregivers assist with or the number of hours 
caregivers spend helping with IADL tasks (Chen et al., 2020; 
Fredman et al., 2019; Kolodziej et al., 2022; Meyer et al., 
2022). For example, in a 2020 U.S. study, caregiving inten-
sity was assessed by the number of hours spent caregiving 
per week and the number of IADL activities the caregiver 
provided help with to classify the level of caregiving burden 
as low, medium, or high (National Alliance for Caregiving, 
2020). However, assessing only the number of hours of care-
giving focusing on IADL activities neglects the many types of 
non-IADL caregiving activities that the spouses provide for 
their care recipient. Further, because most spousal caregivers 
of persons with ADRD provide more hours of caregiving than 
non-spousal caregivers, specifying the measure of caregiving 

intensity by incorporating the number and frequency of more 
than IADL activities for persons with ADRD could improve 
our understanding of the caregiving experience faced by 
spousal caregivers.

The purpose of this study is to develop a better under-
standing of the association between caregiving intensity and 
spousal caregivers’ health experiences. This study aims to 
identify the caregiving intensity using 23 caregiving activities 
and to assess the association of caregiving intensity on multi-
dimensional physical health indicators and health behaviors 
among spousal caregivers for persons with ADRD. Findings 
may inform risk identification and the need for interventions 
to reduce poor health outcomes associated with caregiving 
intensity.

Method
Recruitment, Screening, Inclusion and Exclusion 
Criteria, and Enrollment
The current study included data from 152 spousal caregivers 
who provided help for their spouse with ADRD. We used two 
recruitment strategies. First, the participants were recruited 
through physician referrals within an integrated healthcare 
system located in a south-central state of the United States. 
This was accomplished by the research team generating a list 
of patients with a dementia diagnosis (ICD-9/10 codes) in 
patients’ health records and providing the list to their physi-
cians with study information. Physicians could then introduce 
the study to the patients and/or caregivers who were a good 
fit for the study. Research staff followed up with the patients 
and/or caregivers. Second, the research team partnered with 
other research projects relevant to patients with ADRD that 
used the same physician referral process. Patients who were 
not involved in another research study and whose caregivers 
agreed to be contacted for relevant research were referred to 
this study.

The research team determined the eligibility of caregivers 
who were interested in participating in the current study. 
The inclusion criteria were that they were 65 years and 
older, English speakers, the spouse of the care recipient with 
dementia, they provided at least 8 hr of care per week for 
their spousal care recipient, and that both the care recipient 
and caregiver were patients at Baylor Scott & White Health 
(BSWH) to identify persons with dementia and to assess 
spousal caregiver’s chronic conditions through their health 
records. To corroborate ADRD diagnoses from the patient 
records, the spousal caregiver was asked to complete the AD8, 
which includes an assessment of the care recipients’ memory, 
orientation, executive function, and interest in activities with 
a yes/no scoring system (Galvin et al., 2005). An AD8 score of 
two or greater was required for this study.

As shown in Figure 1, a total of 1,881 patients were referred 
to the research team. A total of 1,113 patients and their fam-
ily members were assessed for eligibility. Over 900 were 
excluded because primary caregivers were not a spouse, not 
a BSWH patient, younger than 65 years old, not an English 
speaker, and provided less than 8 hr of care per week. The 
current study includes 152 spousal caregivers who completed 
survey calls from October 2021 to December 2022.

Data Collection
After confirming eligibility, a study packet was mailed 
or emailed to caregivers interested in participating in the 
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study. The study packet included an informed consent form, 
informed consent form instructions, a cover letter, survey 
questions, and a return self-addressed envelope. For caregiv-
ers who were interested in the $20 gift card for study partic-
ipation, a blank W9 form, W9 form instructions, and a gift 
card information document were also included in the study 
packet. Depending on the caregiver’s preference, the caregiver 
was directed to the project REDCap website and provided a 
link to access the informed consent document. Alternatively, 
the caregiver was provided a paper copy of the consent form 
in the study packet. Once the research team obtained the 
caregivers’ consent to participate in the study, an online or 
phone call interview was completed. All data collection sys-
tems and services were captured and stored using REDCap, 
the Clinical and Translational Science Awards-supported data 
management tool (https://www.project-redcap.org/). A local 
hospital’s Institutional Review Board approved this study.

Measures
Caregiving activities
Caregiver’s help with 23 health- and medical-related tasks 
was categorized into five domains (Riffin et al., 2019; Wolff 
et al., 2016): activities of daily living (ADL)-related activities 
(5 items), IADL-related activities (5 items), mobility activi-
ties (3 items), health system logistics (5 items), and health 
management (5 items). For help with ADL-related activities, 
caregivers were asked about how often they assisted their 
care recipients with: (a) eating, (b) showering/bathing, (c) 
dressing/grooming, (d) using the toilet, and (e) getting in and 
out of bed. The IADL-related activities included (a) laundry 
or cleaning, (b) making hot meals, (c) shopping for grocer-
ies or personal items, (d) getting around the house, and (e) 
driving. For help with mobility activities, caregivers were 
asked how often they assisted with (a) lifting him/her from 

a seated or lying position, (b) letting him/her lean on them 
to support his/her weight, and (c) holding him/her steady 
while he/she walked or stood. The health system logistics 
domain included making appointments, ordering medicines, 
handling insurance issues, keeping track of medications, 
and speaking with the patient’s medical provider. Lastly, 
the health management domain consisted of assisting five 
tasks: diet, foot care, skin care, exercise, and dental care. 
Each response was scored as follows: 0 = never, 1 = rarely, 
2 = sometime, 3 = most of the time, and 4 = all the time. A 
summary score of participant’s responses for each domain 
was used to count the number and frequency of health- and 
medical-related helping activities for his/her care recipient. 
Possible ranges for each domain were from 0 to 20 for ADL-
related activities, IADL-related activities, health system 
logistics, and health management. The possible summary 
score for mobility activities ranged from 0 to 12. Cronbach’s 
alphas in this study were 0.858 for ADL-related activities, 
0.682 for IADL-related activities, 0.885 for mobility activi-
ties, 0.837 for health system logistics, and 0.694 for health 
management, respectively.

Physical health indicators
Two aspects of caregivers’ physical health were self-reported 
indicators and diagnoses from the caregiver’s electronic 
health records (EHR). The Patient-Reported Outcomes 
Measurement Information System (PROMIS®) was used to 
assess self-reported physical health. The PROMIS® is a set of 
person-centered measures that evaluate physical, mental, and 
social health and has been used in the general population and 
with groups of patients with chronic conditions. Self-reported 
physical health includes fatigue (13 items), pain intensity (3 
items), pain interference (6 items), physical functioning (10 
items), sleep disturbance (8 items), overall health (2 items), 
and self-efficacy (4 items). All responses on a 1 (not at all) 
to 5 (very much) Likert scale were summed. The summary 
scores of each domain at the participant level were converted 
to T-scores with a mean of 50 and a standardized deviation 
(SD) of 10. A T-score of 50 on each domain is the average 
for the U.S. general population, and the 10 SD represents 1 
SD from the general population mean (Kroenke et al., 2018). 
Diagnoses extracted from caregivers’ EHR were used to 
count the number of diagnosed chronic conditions. A total 
of 30 chronic conditions were classified according to CMS 
ICD-9/10 codes (Centers for Medicare & Medicaid Services, 
2017), such as diabetes, hypertension, and acquired hypothy-
roidism (ICD-9/10 codes for each condition available upon 
request). The range of possible chronic conditions was 0–30.

Health promotion behaviors
Health promotion behaviors were assessed using five sub-
scales of the Health Promoting Lifestyle Profile-II: health 
responsibility, physical activity, nutrition, interpersonal rela-
tions, and stress management (Walker et al., 1987, 1988, 
1990). Participants were asked to rate the frequency of their 
practicing these 43 behaviors. A 4-point Likert scale from 1 
(never) to 4 (always) was used in each item. The sum of the 
scores of items in each subscale was used to represent each 
health promotion behavior; higher scores indicate a higher 
level of health promotion behaviors. Possible ranges for each 
subscale were from 9 to 36 for health responsibility, nutri-
tion, and interpersonal relations; and from 8 to 32 for phys-
ical activity and stress management. The Cronbach’s alpha 

Figure 1. Study participant recruitment process. *Ineligible includes: 
caregiver is not a spouse; death of caregiver; caregiver is not a Baylor 
Scott & White Health patient; care recipient’s AD 8 score is lower than 
2; caregiver is younger than 65 years; providing less than 8 hr of care 
weekly; or caregiver is a non-English speaker.

https://www.project-redcap.org/
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of each subscale is 0.734 for health responsibility, 0.800 for 
physical activity, 0.726 for nutrition, 0.764 for interpersonal 
relations, and .730 for stress management, respectively.

Statistical Analyses
Descriptive statistics were calculated for participant charac-
teristics collected at enrollment. To characterize the intensity 
of the caregiving experience, we performed both hierarchi-
cal and k-means cluster analysis using variables on the num-
ber and frequency of helping with five domains of activities 
including: ADL, IADL, health management, health system 
logistics, and mobility. In data preprocessing, these variables 
were normalized using z-scores. We first performed hierar-
chical clustering using a Euclidean distance function with 
the proximity between groups of variables measured using 
Ward’s method. A dendrogram was plotted to depict the simi-
larity in relationships among all caregivers. After determining 
the optimal number of clusters, g, in hierarchical clustering, 
we performed k-means clustering specifying g number of 
clusters (Husson et al., 2014). The means of the standardized 
variables were used as the initial seeds of the k-means. Prior 
specification of the number of clusters and initial centralized 
procedure are more powerful and reliable than hierarchical 
procedures. Furthermore, this procedure helped improve the 
assignment of participants to clusters and obtain the best 
solution (Mouriz-Corbelle et al., 2021). We also compared 
caregiver’s characteristics associated with caregiving intensity. 
Then, we conducted t-tests to assess which physical health 
indicators and health behaviors differed for the two clusters. 
Analyses were conducted using IBM SPSS Statistics version 
29.0.

Results
Characteristics of the Participants
Table 1 shows the characteristics of 152 spousal caregiver 
participants who completed study calls. The average age was 
77.2 years (SD = 6.47). The majority were women (63.2%), 
white/Caucasian (94.1%), and non-Hispanic/Latino (95.4%). 
More than 85% were retirees. Over half of the participants 
completed college education and above, and the annual 
household income was less than $100K for over 70% of the 
caregiver participants. Half of caregiver participants reported 
that their care recipient was diagnosed with either Alzheimer’s 
disease (41.9%) or dementia (48.4%). The rest of the diagno-
ses include vascular dementia or transient ischemic attacks, 
Parkinson’s disease, Lewy body disease, frontotemporal dis-
ease, and mild cognitive impairment. Most caregivers stated 
that they provide up to 8 hr daily (75.0%) and have provided 
care for at least 2 years (81.6%).

Characteristics of Intensity of Caregiving 
Experience
Cluster analysis revealed two clusters of caregiving intensity: 
high-intensity (37.5%) and low-intensity (62.5%) caregiv-
ing. The mean scores (SDs) of the five domains of caregiving 
activities are presented in Table 2. Compared with the low- 
intensity caregiving cluster, the high-intensity caregiving 
cluster had significantly higher values in all five domains:  
ADL-related activities = 11.28 (vs. 2.01 for low-intensity clus-
ter; t(150) = 15.25, p < .001), IADL-related activities = 17.70 
(vs. 12.27 for low-intensity cluster; t = 10.11, p < .001), 
mobility activities = 6.02 (vs. 1.76 for low-intensity cluster; 

t = 8.72, p < .001), health system logistics = 19.54 (vs. 16.48 
for low-intensity cluster; t = 4.69, p < .001), and health man-
agement = 13.31 (vs. 4.71 for low-intensity cluster; t = 13.66, 
p < .001). In addition, Table 1 shows significant differences 
between the two intensity groups in the daily hours of care 
provided (χ2 = 49.24, p < .001). Notably, 44.6% of high- 
intensity caregivers reported more than 9 hr of daily caregiv-
ing compared with only 12.6% of low-intensity caregivers.

Caregiver Characteristics by Caregiving Intensity
In addition to calculating caregiver’s characteristics overall 
(Table 1), we compared them by caregiving intensity. There 
were no significant differences between high and low caregiv-
ing intensity clusters in age, sex, race, ethnicity, employment 
status, education, and types of dementia. However, there was 
a significant difference in annual household income (χ2 = 8.98, 
p < .05). Over a quarter of caregivers in the low-intensity 
cluster (27.1%) reported their annual household income is 
higher than $100K compared with 9.3% of those in the high- 
intensity cluster.

Physical Health Indicators and Health Promotion 
Behaviors by Caregiving Intensity
Table 3 summarizes the comparison of physical health indica-
tors and health promotion behaviors by caregiving intensity. 
Caregivers from the high-intensity caregiving cluster reported 
feeling more tired (t = 2.16, p < .05), perceiving more sleep 
disturbance (t = 2.94, p < .01), and performing less physical 
activity (t = 2.05, p < .05), compared with caregivers from 
low-intensity caregiving cluster. Other health indicators and 
health behaviors did not show significant differences between 
the two clusters.

Discussion
This study highlights the association between caregiving inten-
sity and multidimensional health indicators and self-reported 
health behaviors among spousal caregivers of persons living 
with ADRD. We identified two clusters of caregiving intensity 
using 23 caregiving activities in five domains. A major finding 
of this study is that there were significant differences in health 
indicators and health behaviors for those who experienced 
high- versus low-intensity caregiving. The high-intensity care-
giving cluster showed significantly higher levels of fatigue and 
sleep disturbance, and lower levels of physical activity com-
pared with the low-intensity caregiving cluster.

Our study is unique in its measurement of caregiving 
intensity. The measure of caregiving intensity was based on 
the frequency of assisting with 23 activities across multiple 
dimensions of caregiving. This approach provides a holistic 
assessment of caregiving activities, as compared with prior 
studies that simply assessed how many hours were spent 
providing caregiving or focused only on I/ADL activities. 
Estimating the number of hours spent on caregiving can be 
problematic for caregivers who typically do not keep track 
of the amount of time they spend assisting with tasks for care 
recipients (Fredman et al., 2019). Further, spousal caregivers 
may have difficulty assessing the number of hours spent sup-
porting their spouse with I/ADL activities because many of 
these activities (e.g., preparing meals, laundry, etc.) are part 
of their everyday lives. In contrast, asking spousal caregivers 
to report the number and frequency of health- and medical- 
related activities they provide for their care recipient with 
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ADRD more explicitly captures tasks associated with caring 
for someone with ADRD. Our approach is in contrast to prior 
studies that based intensity on either hours of care provided 
or counts of tasks. The findings of this study validated our 
approach to measuring caregiving intensity by showing that 
the frequency of caregiving across five domains of caregiving 
activities was significantly higher in the high-intensity group 
(Table 2). Furthermore, Table 1 provides additional evidence 
of the construct validity of our classification by showing 

that 61% of those in the low-intensity group provided four 
or fewer hours of care, compared with 5% of those in the 
high-intensity group (χ2 = 49.24, p < .001).

The findings of this study are also significant in that we 
examined the multiple aspects of the physical health of spou-
sal caregivers for people with ADRD. To the best of our 
knowledge, this is the first study to examine various dimen-
sions of physical health in the context of dementia caregiv-
ing intensity. Strengthening the evidence from earlier studies 

Table 1. Participant’s Characteristics (N = 152)

Participant’s characteristics All participants High-intensity (n = 57) Low-intensity (n = 95)

Mean [SD] or N (%) Mean [SD] or N (%) Mean [SD] or N (%)

Age 77.2 [6.47] 76.5 [6.99] 77.6 [6.13]

Sex

  Female 96 (63.2%) 37 (64.9%) 59 (62.1%)

  Male 56 (36.8%) 20 (35.1%) 36 (37.9%)

Race

  White/Caucasian 143 (94.1%) 52 (91.2%) 91 (95.8%)

  Othera 9 (5.9%) 5 (8.8%) 4 (4.2%)

Ethnicity

  Latino 7 (4.6%) 3 (5.3%) 4 (4.2%)

Employment status

  Retired 130 (85.5%) 51 (89.5%) 79 (83.2%)

  Full-time/part-time/unpaid workingb 22 (14.5%) 6 (10.5%) 16 (16.8%)

Education

  Less than college graduate 75 (49.4%) 27 (47.4%) 48 (50.5%)

  College graduate or above 77 (50.6%) 30 (52.6%) 47 (49.5%)

Annual household income*

  Less than $50K 41 (27.0%) 22 (40.7%) 19 (22.4%)

  $50K to 100K 70 (46.1%) 27 (50.0%) 43 (50.6%)

  $100K+ 28 (18.4%) 5 (9.3%) 23 (27.1%)

  Declined 13 (8.6%) — —

Diagnosis

  Alzheimer’s disease 48 (31.6%) 22 (38.6%) 26 (27.4%)

  Dementia 62 (40.8%) 23 (40.4%) 39 (41.1%)

  Vascular dementia or TIAs 6 (3.9%) 2 (3.5%) 4 (4.2%)

  Parkinson’s disease 6 (3.9%) 2 (3.5%) 4 (4.2%)

  Lewy body disease 5 (3.3%) 3 (5.3%) 2 (2.1%)

  Frontotemporal disease 10 (6.6%) 3 (5.3%) 7 (7.4%)

  Mild cognitive impairment 7 (4.6%) 1 (1.8%) 6 (6.3%)

  Other/unsure 8 (5.3%) 1 (1.8%) 7 (7.4%)

Daily hours of providing care***

  Up to 4 hr 61 (40.1%) 3 (5.4%) 58 (61.1%)

  5–8 hr 53 (34.9%) 28 (50.0%) 25 (26.3%)

  9–15 hr 15 (9.9%) 11 (19.6%) 4 (4.2%)

  16+ hr 22 (14.5%) 14 (25.0%) 8 (8.4%)

Duration of providing care

  6 months to 2 years 28 (18.4%) 10 (17.5%) 18 (18.9%)

  2–5 years 70 (46.1%) 23 (40.4%) 47 (49.5%)

  5+ years  54 (35.5%) 24 (42.1%) 30 (31.6%)

Notes: TIAs = transient ischemic attacks.
aOther includes Black/African American, American Indian/Alaskan Native, Asian, unknown.
bUnpaid working includes volunteer activities and homemaker.
*p < .05;
***p < .001.
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(Rabinowitz et al., 2007; Waligora et al., 2018), we observed 
a possible negative effect on the physical health of caregiv-
ers based on the intensity of the caregiving they provided. 
Specifically, spousal caregivers with high-intensity caregiving 
reported greater lack of sleep, fatigue, and reduction in phys-
ical activities compared with their counterparts with low- 
intensity caregiving. This result indicates that spousal  
caregivers for care recipients with dementia are in need of  
interventions that emphasize the importance of practicing 
self-care and self-management to promote optimal health 
outcomes for spousal caregivers (Waligora et al., 2018).

One important feature of our method for assessing physi-
cal health is that we included an objective measure to assess 
the health status of spousal caregivers: the number of chronic 
conditions. The number of chronic conditions was assessed by 
counting classifications of CMS chronic conditions from ICD-
9/10 codes from the caregiver’s EHR. Compared with objec-
tive measures, self-reports on participant’s chronic conditions 
are subject to potential recall biases, which could compromise 
the accuracy of their self-reported health conditions. Assessing 
the presence of multiple chronic conditions is important for 
identifying patients in need of extra coordination of medical 
care or support (Suls et al., 2022). Furthermore, using scales 
from the PROMIS® allowed the comparison of each domain 
to the general population. Surprisingly, the T-scores of all 

physical health domains (ranges from 42.7 to 51.7) were 
within a normal range for the general population (Cella et al., 
2010; Nagaraja et al., 2018).

Several mechanisms may explain the results on the multi-
ple aspects of physical health. First, we did not find signifi-
cant differences between the two caregiving intensity clusters 
in the number of chronic conditions. This may be because 
this study compares two groups of spousal caregivers aged 
65 years and older. Most Americans over 65 years of age 
have at least one chronic condition, and 60% have at least 
two chronic conditions (National Center for Chronic Disease 
Prevention and Health Promotion, 2019). The average num-
ber of chronic conditions among spousal caregivers in our 
study was 5.92, and over 95% of them had at least two 
chronic conditions listed in the EHR regardless of caregiving 
intensity. So, a significant or large difference in chronic con-
ditions between the clusters would not be expected, as has 
been found in prior studies that compared caregivers with 
noncaregivers. Second, the allostatic load theory may explain 
this finding (Rabey & Moloney, 2022; Read & Grundy, 
2014). The onset of stress related to chronic conditions may 
have developed over time. Most caregivers in both clusters 
had been providing care to their care recipient for at least 
2 years. Although they might not notice gradual changes in 
their health, stress-related biological burden continuously 

Table 2. Comparisons in Frequencies of Caregiving Activities by Caregiving Intensity

Caregiving activities High intensity (n = 57) Low intensity (n = 95) t (150) p

ADL-related activities (0–20) 11.28 (5.04) 2.01 (2.43) 15.25 <.001

IADL-related activities (0–20) 17.70 (1.99) 12.27 (3.75) 10.11 <.001

Mobility activities (0–12) 6.02 (3.56) 1.76 (0.58) 8.72 <.001

Health system logistics (0–20) 19.54 (1.75) 16.48 (4.75) 4.69 <.001

Health management (0–20) 13.31 (0.75) 4.71 (3.44) 13.66 <.001

Note: ADL = activities of daily living; IADL = instrumental activities of daily living. Mean and standard deviation values for each of the analyses are shown. 
Results of t-test assuming equal variance compare the parameter estimates between the two clusters. High scores indicate that caregivers help activities 
more often.

Table 3. Comparisons in Physical Health Indicators and Health Behaviors by Caregiving Intensity

Health indicators High intensity (n = 57) Low intensity (n = 95) t (150) p

PROMIS Health indicators (self-report)

  Fatigue 53.61 (8.78) 50.60 (8.03) 2.16 .032

  Sleep disturbance 51.70 (10.40) 47.04 (8.86) 2.94 .004

  Pain interference 51.65 (8.97) 49.53 (9.16) 1.39 .165

  Pain intensity 43.96 (9.46) 41.93 (10.03) 1.23 .219

  Physical functioning 45.47 (9.52) 46.44 (9.56) 0.97 .545

  General health 47.59 (7.37) 48.75 (8.44) 0.86 .393

  Self-efficacy 51.83 (10.06) 50.97 (9.20) 1.10 .274

Health promotion behaviors (self-report)

  Health responsibility 2.59 (0.52) 2.54 (0.59) .61 .546

  Physical activity 1.91 (0.75) 2.16 (0.70) 2.05 .043

  Stress management 2.59 (0.55) 2.76 (0.63) 1.68 .095

  Nutrition 2.74 (0.55) 2.78 (0.58) .36 .717

  Interpersonal relations 2.91 (0.50) 2.86 (0.57) .54 .592

Number of chronic condition diagnoses from EHR 6.12 (2.84) 5.80(3.01) 0.66 .508

Note: PROMIS = The Patient-Reported Outcomes Measurement Information System; EHR = electronic health records. Mean and standard deviation values 
for each of the analyses are shown. Results of t-test assuming unequal variance compare the parameter estimates between the two clusters.
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accumulates as dementia patients’ needs increase over time. 
The increasing care demands might decrease their awareness 
of their health needs as the intensity of caregiving activities 
increases.

In assessing caregiving characteristics, we found significant 
differences in annual household incomes between high- and 
low-intensity clusters. Caregivers in the low-intensity clus-
ter reported higher incomes compared with caregivers in the 
high-intensity cluster. This finding indicates that high-income 
caregivers may have greater access to tangible resources that 
are useful in meeting the daily care needs of a spouse with 
dementia. Although we did not have an a priori hypothe-
sis that income would differ between caregiving intensity 
groups, this finding suggests that greater access to care sup-
ports that could mitigate the level of intensity caregiving and 
thus reduce the negative health consequences experienced by 
spousal caregivers. Future research is needed to understand 
better the link between financial resources, level of caregiving 
intensity, and health outcomes of spousal caregivers.

This study also has a methodological significance in recruit-
ing study participants within a healthcare system. In real-
world settings, many researchers struggle with identifying 
caregivers for people with ADRD (Joshi et al., 2023). In this 
study, the research team identified patients with ADRD from 
the EHR and partnered with primary care providers within 
an integrated healthcare system. This recruitment strategy 
enabled the research team to identify and contact nearly 
1,800 patients with ADRD and their family members. This 
was an effective and collaborative strategy to recruit caregiv-
ers for a patient with dementia within a healthcare system.

We acknowledge several limitations of this research. First, 
the study participants were recruited from a healthcare sys-
tem located in only one geographic area of the United States. 
Caregivers located in different regions may present different 
findings. Furthermore, the majority of study participants iden-
tified themselves as a non-Hispanic White. Caregivers from 
diverse racial-ethnic groups may report different levels of 
physical health status and health behaviors. As shown in Table 
1, over 25% of participants from the low-intensity caregiving 
cluster reported $100K+ in annual household income. Study 
participants were recruited from a large integrated healthcare 
system that provides a full range of medical services to patient 
populations in rural, suburban, and urban communities; how-
ever, individuals with low-income may have faced barriers to 
accessing care services, which may limit the research to recruit 
low-income caregivers into the study. Future research should 
consider the association between financial resources and 
caregiving experiences among dementia caregivers. Lastly, the 
study participants are spousal caregivers. Although this study 
highlighted the relationship between health risks and caregiv-
ing experience among spousal caregivers, adult child caregiv-
ers should be included in future studies to capture a full range 
of health status and behaviors among family caregivers for 
persons with ADRD.

Despite these limitations, the results of this study have 
numerous implications for researchers and clinical practi-
tioners. The findings of this study contribute to healthcare 
providers’ recognition of health risks (i.e., sleep disturbance, 
fatigue, and less physical activity) among caregivers who 
take care of a spouse with ADRD. Our results can be used 
to develop indicators or algorithms to quantify caregiving 
intensity that can be integrated into the EHR. Identifying the 
intensity of caregiving experience within healthcare systems 

will enable systems to better assess health risks and tailor 
evidence-based interventions to meet the needs of dementia 
caregivers.

Funding
This work was supported by a grant from the National 
Institute on Aging (NIA) (1R21AG072395-01 to J. Cho). 
H. Allore is supported by the Yale Claude D. Pepper Older 
Americans Independence Center (P30AG021342) and Yale 
Alzheimer’s Disease Research Center (P30AG066508). 
M. Horstman is supported by the Office of Research 
and Development, Houston Health Services Research 
and Development Center for Innovations in Quality, 
Effectiveness and Safety (IQuESt) grant (CIN 13-413) at 
the Michael E. DeBakey VA Medical Center, Houston, TX 
and the NIA-VA Mentored Physician-Scientist Award in 
Alzheimer’s Disease and Related Dementias (VA HSRD 
IK2HX003163-01).

Conflict of Interest
None.

Data Availability
The data that support the findings of this study are available 
on request from the corresponding author, J. Cho. The data 
are not publicly available due to the possibility that access 
to the data may compromise the privacy of research partici-
pants. Consequently, only those data that do not compromise 
patients’ privacy and associated documentation would be 
made available to users with appropriate Institutional Review 
Board approvals and a data-sharing agreement approved by 
the user’s institution and Baylor Scott and White Research 
Institute.

Acknowledgments
The views expressed in this article are those of the authors 
and do not necessarily represent the views of the Department 
of Veterans Affairs.

Author Contributions
All authors met criteria for authorship including contribu-
tions to the study design, analysis or interpretation of study 
results, preparation, and approval of the final version of the 
manuscript. J. Cho had full access to all the data in the study 
and took responsibility for the integrity of the data and the 
accuracy of the data analysis.

References
Bakas, T., Austin, J. K., Okonkwo, K. F., Lewis, R. R., & Chadwick, L. 

(2002). Needs, concerns, strategies, and advice of stroke caregivers 
the first 6 months after discharge. Journal of Neuroscience Nursing, 
34(5), 242–251. https://doi.org/10.1097/01376517-200210000-
00004

Cella, D., Riley, W., Stone, A., Rothrock, N., Reeve, B., Yount, S., 
Amtmann, D., Bode, R., Buysse, D., Choi, S., Cook, K., Devellis, 
R., DeWalt, D., Fries, J. F., Gershon, R., Hahn, E. A., Lai, J. S., 
Pilkonis, P., & Hays, R. (2010). The Patient-Reported Outcomes 

https://doi.org/10.1097/01376517-200210000-00004
https://doi.org/10.1097/01376517-200210000-00004


8 Innovation in Aging, 2024, Vol. 8, No. 3

Measurement Information System (PROMIS) developed and tested 
its first wave of adult self-reported health outcome item banks: 
2005–2008. Journal of Clinical Epidemiology, 63(11), 1179–1194. 
https://doi.org/10.1016/j.jclinepi.2010.04.011

Centers for Medicare & Medicaid Services. (2017). CMS Chronic con-
dition data warehouse—Condition Categories. https://www.ccw-
data.org/web/guest/condition-categories

Chen, C., Thunell, J., & Zissimopoulos, J. (2020). Changes in phys-
ical and mental health of Black, Hispanic, and White caregivers 
and non-caregivers associated with onset of spousal dementia. 
Alzheimer's & Dementia, 6(1), e12082. https://doi.org/10.1002/
trc2.12082

Clark, A. M., Reid, M. E., Morrison, C. E., Capewell, S., Murdoch, 
D. L., & McMurray, J. J. (2008). The complex nature of informal 
care in home-based heart failure management. Journal of Advanced 
Nursing, 61(4), 373–383. https://doi.org/10.1111/j.1365-
2648.2007.04527.x

Edelman, P., Kuhn, D., Fulton, B. R., & Kyrouac, G. A. (2006). Infor-
mation and service needs of persons with Alzheimer’s disease and 
their family caregivers living in rural communities. American Jour-
nal of Alzheimer's disease and Other Dementias, 21(4), 226–233. 
https://doi.org/10.1177/1533317506290664

Fredman, L., Ranker, L. R., Strunin, L., Smith, M. L., & Applebaum, 
K. M. (2019). Caregiving intensity and mortality in older women, 
accounting for time-varying and lagged caregiver status: The  
Caregiver-Study of Osteoporotic Fractures Study. The Gerontolo-
gist, 59(5), e461–e469. https://doi.org/10.1093/geront/gny135

Friedman, E. M., Shih, R. A., Langa, K. M., & Hurd, M. D. (2015). 
US prevalence and predictors of informal caregiving for demen-
tia. Health Affairs (Project Hope), 34(10), 1637–1641. https://doi.
org/10.1377/hlthaff.2015.0510

Galvin, J. E., Roe, C. M., Powlishta, K. K., Coats, M. A., Muich, S. J., 
Grant, E., Miller, J. P., Storandt, M., & Morris, J. C. (2005). The AD8: 
A brief informant interview to detect dementia. Neurology, 65(4), 
559–564. https://doi.org/10.1212/01.wnl.0000172958.95282.2a

Hileman, J. W., Lackey, N. R., & Hassanein, R. S. (1992). Identifying 
the needs of home caregivers of patients with cancer. Oncology 
Nursing Forum, 19(5), 771–777.

Husson, F., Pagès, J., & Lê, S. (2014). Exploratory multivariate analysis 
by example using R. https://doi.org/10.1201/b10345

Joshi, S., Park, T., Brody, L., Cruz, K., Mukhi, P., Reid, M. C., Herr, 
K., Pillemer, K., & Riffin, C. (2023). Recruitment of family 
caregivers of persons with dementia: Lessons learned from a 
pilot randomized controlled trial. Frontiers in Pain Research 
(Lausanne, Switzerland), 4, 1125914. https://doi.org/10.3389/
fpain.2023.1125914

Kolanowski, A. M., Fick, D., Waller, J. L., & Shea, D. (2004). Spouses of 
persons with dementia: Their healthcare problems, utilization, and 
costs. Research in Nursing & Health, 27(5), 296–306. https://doi.
org/10.1002/nur.20036

Kolodziej, I. W. K., Coe, N. B., & Van Houtven, C. H. (2022). The 
impact of care intensity and work on the mental health of family 
caregivers: Losses and gains. The Journals of Gerontology, Series 
B: Psychological Sciences and Social Sciences, 77(Suppl_1), S98–
S111. https://doi.org/10.1093/geronb/gbac031

Kroenke, K., Talib, T. L., Stump, T. E., Kean, J., Haggstrom, D. A., 
DeChant, P., Lake, K. R., Stout, M., & Monahan, P. O. (2018). 
Incorporating PROMIS Symptom measures into primary care 
practice—A randomized clinical trial. Journal of General Internal 
Medicine, 33(8), 1245–1252. https://doi.org/10.1007/s11606-018-
4391-0

Meyer, K., Gassoumis, Z., & Wilber, K. (2022). The differential 
effects of caregiving intensity on overnight hospitalization. West-
ern Journal of Nursing Research, 44(6), 528–539. https://doi.
org/10.1177/01939459211002907

Mouriz-Corbelle, R., Caamaño-Ponte, J., Dosil, C., Picón, E., & Facal, 
D. (2021). Apathy and agitation in institutionalized older adults: 
An empirically derived classification. Psychogeriatrics, 21(3), 272–
278. https://doi.org/10.1111/psyg.12659

Nagaraja, V., Mara, C., Khanna, P. P., Namas, R., Young, A., Fox, D. A., 
Laing, T., McCune, W. J., Dodge, C., Rizzo, D., Almackenzie, M., 
& Khanna, D. (2018). Establishing clinical severity for PROMIS(®) 
measures in adult patients with rheumatic diseases. Quality of Life 
Research, 27(3), 755–764. https://doi.org/10.1007/s11136-017-
1709-z

National Alliance for Caregiving. (2020). Caregiving in the United 
States 2020. https://www.aarp.org/content/dam/aarp/ppi/2020/05/
full-report-caregiving-in-the-united-states.doi.10.26419-
2Fppi.00103.001.pdf

National Center for Chronic Disease Prevention and Health Promo-
tion. (2019). Chronic diseases in America. https://www.cdc.gov/
chronicdisease/resources/infographic/chronic-diseases.htm

Pearlin, L. I. (2010). The life course and the stress process: Some con-
ceptual comparisons. The Journals of Gerontology, Series B: Psy-
chological Sciences and Social Sciences, 65B(2), 207–215. https://
doi.org/10.1093/geronb/gbp106

Pearlin, L. I., Mullan, J. T., Semple, S. J., & Skaff, M. M. (1990). 
Caregiving and the stress process: An overview of concepts and 
their measures. The Gerontologist, 30(5), 583–594. https://doi.
org/10.1093/geront/30.5.583

Pinquart, M., Sörensen, S., & So, S. (2003). Associations of stressors 
and uplifts of caregiving with caregiver burden and depressive 
mood: A meta-analysis. The Journals of Gerontology, Series B: Psy-
chological Sciences and Social Sciences, 58(2), P112–P128. https://
doi.org/10.1093/geronb/58.2.P112

Polenick, C. A., Leggett, A. N., Webster, N. J., Han, B. H., Zarit, S. 
H., & Piette, J. D. (2020). Multiple chronic conditions in spousal 
caregivers of older adults with functional disability: Associations 
with caregiving difficulties and gains. The Journals of Gerontology, 
Series B: Psychological Sciences and Social Sciences, 75(1), 160–
172. https://doi.org/10.1093/geronb/gbx118

Rabey, M., & Moloney, N. (2022). “I Don’t Know Why I’ve Got this 
Pain!” Allostasis as a possible explanatory model. Physical Ther-
apy, 102(5), pzac017. https://doi.org/10.1093/ptj/pzac017

Rabinowitz, Y. G., Mausbach, B. T., Thompson, L. W., & Gallagher- 
Thompson, D. (2007). The relationship between self-efficacy and 
cumulative health risk associated with health behavior patterns 
in female caregivers of elderly relatives with Alzheimer’s demen-
tia. Journal of Aging and Health, 19(6), 946–964. https://doi.
org/10.1177/0898264307308559

Read, S., & Grundy, E. (2014). Allostatic load and health in the 
older population of England: A crossed-lagged analysis. Psy-
chosomatic Medicine, 76(7), 490–496. https://doi.org/10.1097/
PSY.0000000000000083

Riffin, C., Van Ness, P. H., Wolff, J. L., & Fried, T. (2019). Multifacto-
rial examination of caregiver burden in a national sample of family 
and unpaid caregivers. Journal of the American Geriatrics Society, 
67(2), 277–283. https://doi.org/10.1111/jgs.15664

Rosland, A. M., Heisler, M., Choi, H. J., Silveira, M. J., & Piette, J. D. 
(2010). Family influences on self-management among functionally 
independent adults with diabetes or heart failure: Do family mem-
bers hinder as much as they help? Chronic Illness, 6(1), 22–33. 
https://doi.org/10.1177/1742395309354608

Schulz, R., & Cook, T. (2011). Caregiving Costs: Declining Health in 
the Alzheimer’s Caregiver as Dementia Increases in the Care Recip-
ient. https://www.caregiving.org/wp-content/uploads/2020/05/Alz-
heimers_Caregiving_Costs_Study_FINAL.pdf

Suls, J., Salive, M. E., Koroukian, S. M., Alemi, F., Silber, J. H., Kast-
enmüller, G., & Klabunde, C. N. (2022). Emerging approaches to 
multiple chronic condition assessment. Journal of the American 
Geriatrics Society, 70(9), 2498–2507. https://doi.org/10.1111/
jgs.17914

Tommis, Y., Robinson, C. A., Seddon, D., Woods, B., Perry, J., & Rus-
sell, I. T. (2009). Carers with chronic conditions: Changes over time 
in their physical health. Chronic Illness, 5(3), 155–164. https://doi.
org/10.1177/1742395309339251

Waligora, K. J., Bahouth, M. N., & Han, H.-R. (2018). The self-care 
needs and behaviors of dementia informal caregivers: A systematic  

https://doi.org/10.1016/j.jclinepi.2010.04.011
https://www.ccwdata.org/web/guest/condition-categories
https://www.ccwdata.org/web/guest/condition-categories
https://doi.org/10.1002/trc2.12082
https://doi.org/10.1002/trc2.12082
https://doi.org/10.1111/j.1365-2648.2007.04527.x
https://doi.org/10.1111/j.1365-2648.2007.04527.x
https://doi.org/10.1177/1533317506290664
https://doi.org/10.1093/geront/gny135
https://doi.org/10.1377/hlthaff.2015.0510
https://doi.org/10.1377/hlthaff.2015.0510
https://doi.org/10.1212/01.wnl.0000172958.95282.2a
https://doi.org/10.1201/b10345
https://doi.org/10.3389/fpain.2023.1125914
https://doi.org/10.3389/fpain.2023.1125914
https://doi.org/10.1002/nur.20036
https://doi.org/10.1002/nur.20036
https://doi.org/10.1093/geronb/gbac031
https://doi.org/10.1007/s11606-018-4391-0
https://doi.org/10.1007/s11606-018-4391-0
https://doi.org/10.1177/01939459211002907
https://doi.org/10.1177/01939459211002907
https://doi.org/10.1111/psyg.12659
https://doi.org/10.1007/s11136-017-1709-z
https://doi.org/10.1007/s11136-017-1709-z
https://www.aarp.org/content/dam/aarp/ppi/2020/05/full-report-caregiving-in-the-united-states.doi.10.26419-2Fppi.00103.001.pdf
https://www.aarp.org/content/dam/aarp/ppi/2020/05/full-report-caregiving-in-the-united-states.doi.10.26419-2Fppi.00103.001.pdf
https://www.aarp.org/content/dam/aarp/ppi/2020/05/full-report-caregiving-in-the-united-states.doi.10.26419-2Fppi.00103.001.pdf
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://doi.org/10.1093/geronb/gbp106
https://doi.org/10.1093/geronb/gbp106
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.1093/geronb/58.2.P112
https://doi.org/10.1093/geronb/58.2.P112
https://doi.org/10.1093/geronb/gbx118
https://doi.org/10.1093/ptj/pzac017
https://doi.org/10.1177/0898264307308559
https://doi.org/10.1177/0898264307308559
https://doi.org/10.1097/PSY.0000000000000083
https://doi.org/10.1097/PSY.0000000000000083
https://doi.org/10.1111/jgs.15664
https://doi.org/10.1177/1742395309354608
https://www.caregiving.org/wp-content/uploads/2020/05/Alzheimers_Caregiving_Costs_Study_FINAL.pdf
https://www.caregiving.org/wp-content/uploads/2020/05/Alzheimers_Caregiving_Costs_Study_FINAL.pdf
https://doi.org/10.1111/jgs.17914
https://doi.org/10.1111/jgs.17914
https://doi.org/10.1177/1742395309339251
https://doi.org/10.1177/1742395309339251


Innovation in Aging, 2024, Vol. 8, No. 3 9

review. The Gerontologist, 59(5), e565–e583. https://doi.
org/10.1093/geront/gny076

Walker, S. N., Kerr, M. J., Pender, N. J., & Sechrist, K. R. (1990). A Spanish 
language version of the Health-Promoting Lifestyle Profile. Nurs-
ing Research, 39(5), 268–273. https://doi.org/10.1097/00006199-
199009000-00003

Walker, S. N., Sechrist, K. R., & Pender, N. J. (1987). The Health- 
Promoting Lifestyle Profile: Development and psychometric 
characteristics. Nursing Research, 36(2), 76–81. https://doi.
org/10.1097/00006199-198703000-00002

Walker, S. N., Volkan, K., Sechrist, K. R., & Pender, N. J. (1988). 
Health-promoting life styles of older adults: Comparisons 
with young and middle-aged adults, correlates and patterns. 
ANS. Advances in Nursing Science, 11(1), 76–90. https://doi.
org/10.1097/00012272-198810000-00008

Wang, X. R., Robinson, K. M., & Carter-Harris, L. (2014). Prevalence 
of chronic illnesses and characteristics of chronically ill informal 
caregivers of persons with dementia. Age & Ageing, 43(1), 137–
141. https://doi.org/10.1093/ageing/aft142

Wenger, G. C., Scott, A., & Seddon, D. (2002). The experience of 
caring for older people with dementia in a rural area: Using 
services. Aging & Mental Health, 6(1), 30–38. https://doi.
org/10.1080/13607860120101040

Wolff, J. L., Spillman, B. C., Freedman, V. A., & Kasper, J. D. (2016). 
A national profile of family and unpaid caregivers who assist older 
adults with health care activities. JAMA Internal Medicine, 176(3), 
372–379. https://doi.org/10.1001/jamainternmed.2015.7664

Wright, L. K. (1994). AD spousal caregivers: Longitudinal changes in 
health, depression, and coping. Journal of Gerontological Nursing, 
20(10), 33–48. https://doi.org/10.3928/0098-9134-19941001-08

https://doi.org/10.1093/geront/gny076
https://doi.org/10.1093/geront/gny076
https://doi.org/10.1097/00006199-199009000-00003
https://doi.org/10.1097/00006199-199009000-00003
https://doi.org/10.1097/00006199-198703000-00002
https://doi.org/10.1097/00006199-198703000-00002
https://doi.org/10.1097/00012272-198810000-00008
https://doi.org/10.1097/00012272-198810000-00008
https://doi.org/10.1093/ageing/aft142
https://doi.org/10.1080/13607860120101040
https://doi.org/10.1080/13607860120101040
https://doi.org/10.1001/jamainternmed.2015.7664
https://doi.org/10.3928/0098-9134-19941001-08

