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Objective: Family relationships influence howpeople appraise their own aging and

how their appraisals impact their health. We analyzed felt age (FA) among family

caregivers of people with dementia.

Methods and measures: We used a stratified sample of 1,020 spousal and

202 adult-child caregivers from the IDEAL study. We estimated cross-sectional

associations and bidirectional influences between caregivers’ FA and their health

and wellbeing (depression, number of health conditions, stress, positive aspects

of caregiving) over 2 years.

Results: Among spousal caregivers, 25% had a younger FA and 36% had an older

FA. Among adult-child caregivers, 21.8% had a younger FA and 36.1% had an

older FA. In spousal and adult-child caregivers an older FA was cross-sectionally

associated with higher depression, number of health conditions, and stress, and

fewer positive aspects of caregiving. In spousal caregivers, hours of care per day

moderated the association between FA and depression, and FA was associated

with stress 1 year later.

Conclusion: Caregiving may impact FA and its relationship with health. We urge

continued research on the connections between caregiving and FA, and how

interventions might support caregivers’ positive views on their own aging, which

will translate views on aging scholarship to meaningfully improve caregivers’ lives.
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subjective age, self-perceptions of aging, views on aging, dementia caregiving, carers

1 Introduction

The literature on people’s subjective appraisals of their own aging processes—their Views

onAging (VoA)—and the influence VoA have on health andwellbeing has grown immensely

in the past two decades. New constructs have emerged to capture the multi-faceted and

domain-specific nature of VoA, such as Awareness of Age-Related Change (Diehl et al., 2014)

and Future Self-Views (Kornadt et al., 2020). However, the question of how old people feel

relative to their chronological age, often empirically measured via a single item, continues

to be a reliable and precise predictor of healthy aging processes. Thus, felt age (FA), as we

refer to it throughout this paper, remains the focus of much psychosocial and biological

aging research.
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One way of assessing FA is to ask participants to report

whether they feel younger than, the same as, or older than their

chronological age (Barak and Stern, 1986; Montepare, 2020).

Research suggests that the majority of middle-aged and older

adults feel younger than their chronological age (i.e., younger FA)

(Montepare and Lachman, 1989; Westerhof et al., 2003, 2014;

Rubin and Berntsen, 2006; Choi and DiNitto, 2014; Kotter-Grühn

et al., 2016; Bordone et al., 2019; Opdebeeck et al., 2019). This

finding has held true over time and is consistent across different

sample populations. For example, a 2003 study suggested that both

Germans and Americans tended to have younger FAs (Westerhof

et al., 2003). In 2014, researchers analyzing the United States’

National Health and Aging Trends Study found that over 70% of

people aged 65–79 years old had younger FAs (Choi and DiNitto,

2014). And, in a study of cognitively healthy older adults in

the United Kingdom (UK), 77.5% reported a younger FA; 12.4%

reported feeling as old as their age (age-congruent FA), and 10.2%

reported feeling older than their age (older FA) (Sabatini et al.,

2021a). Moreover, a recent meta-analysis comprising 294 studies

from 148 countries found that with increasing age, people feel

increasingly younger than their chronological age (Pinquart and

Wahl, 2021).

The majority of middle-aged and older adults who have

younger FAs benefit from feeling younger than they actually

are. Middle-aged and older adults who feel younger than their

chronological age engage in more health promotive behaviors such

as physical activity, getting enough sleep and high quality sleep, and

even flossing their teeth (Caudroit et al., 2012; Wienert et al., 2015;

Montepare, 2020; Sabatini et al., 2021b). Likely a result of better

health behavior, younger FA is associated with healthier physiology

such as better liver and kidney functioning (Thyagarajan et al.,

2019).

However, just as a younger FA is a protective factor for health

maintenance, an older FA is a risk factor for poorer health. Indeed,

the smaller proportions of middle-aged and older adults having

an age-congruent or older FA generally experience poorer physical

(Stephan et al., 2013; Veenstra et al., 2020; Sabatini et al., 2021a),

mental (Montepare and Lachman, 1989; Sabatini et al., 2020), and

cognitive (Stephan et al., 2014; Kwak et al., 2018; Debreczeni and

Bailey, 2021) health. Recent studies using United States nationally-

representative samples found that, among adults aged 50 years and

older, those who had older FAs had more physiological markers

of inflammation (Stephan et al., 2022), and a greater likelihood of

heart disease and stroke (Skoblow and Proulx, 2022). An older FA is

also associated with greater risks of hospitalization (Stephan et al.,

2016) and mortality (Uotinen et al., 2005; Stephan et al., 2018).

1.1 Felt age and family relationships

Given the saliency of VoA to health behaviors and outcomes,

researchers are working to identify factors that contribute to

people’s appraisals of their own aging, including what makes

them feel older than, younger than, or the same as their actual

age. Researchers have identified family relationships, especially

the relationship between spouses and partners, as key drivers of

the VoA construct Self-Perceptions of Aging (Mejía and Gonzalez,

2017; Kim et al., 2018; Mejía et al., 2020; Rupprecht and Lang,

2020; Turner et al., 2022). To date, however, there is not as

much scholarship on how family relationships influence FA, nor

how family relationships contribute to FA’s connection to health.

Continuing to explore how family relationships are connected to

FA, especially as one or both relationship partners navigate age-

related or health changes, is crucial to further understand both FA

specifically and VoA more broadly, including how VoA and their

associations with health change over time.

1.2 Felt age in dementia family caregivers

In this study, we focused on caring for a spouse or parent

with dementia as a family relationship dynamic that could impact

both caregivers’ FA and FA’s association with caregivers’ health and

wellbeing. Researchers are just starting to explore dementia family

caregivers’ VoA and their impact on caregivers’ health outcomes

(Turner et al., 2023). To our knowledge there are no studies that

specifically focus on dementia family caregivers’ FA. The frequency

of older and younger FAs among caregivers of people with dementia

is unknown, as is the extent to which caregiving impacts the

associations between FA and health and wellbeing over time.

Diehl et al. (2014) heuristic model of Awareness of Aging in

the Context of Life-Span Developmental Processes and Outcomes

includes developmental influences, such as life events and

experiences, as contributors to the development of FA, and as

influencers of the ways in which FA impacts health behavior and

health outcomes. For many, caring for an aging relative is a major

life event. Some scholars now even consider it a “defining feature” of

mid-life and older adulthood (Infurna et al., 2020). Thus, per Diehl

et al.’ (2014) model, the life event of caregiving may influence a

caregiver’s FA. Specifically, the nature of the caregiving situation—

such as the intensity of care—may shape caregivers’ FA and may

moderate the relationship between caregivers’ FA and health.

Notably, the Diehl et al. (2014) model, alongside recent

empirical scholarship on VoA (Wettstein et al., 2021; Sabatini

et al., 2023a), suggests that various VoA constructs are reciprocally

connected to health. That is, just as VoA are predictors of longer-

term health, health is also a predictor of longer-term VoA. As such,

just as caregivers’ FA might impact their health, their health may

impact their FA. Recent evidence suggests that these bidirectional

associations between VoA and aspects of physical and mental

health may be consistently present across age groups (Sabatini

et al., 2023a). Caregivers can have worse mental and physical health

than non-caregivers, including more instances of severe stress,

depression, and anxiety, as well as physical morbidities such as

pain, hypertension, and diabetes (Janson et al., 2022). Moreover,

there is great variability in physical and mental health between

different types of caregivers and caregiving situations. Adult-child

caregivers tend to report more depressive symptoms than spousal

caregivers, for example (Watson et al., 2019). Caregivers who care

for more hours per day (Wulff et al., 2020), and who report

greater negative subjective appraisals of caregiving (Macchi et al.,

2020; Nah et al., 2022) have poorer mental health, which is a

contributor to feeling older than one’s chronological age (Kotter-

Grühn et al., 2015). Likewise, caregivers greater negative subjective
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appraisals of caregiving have worse physical health (Talley and

Crews, 2007; Liang et al., 2020; Snyder and Vitaliano, 2020),

which is associated with having an older FA (e.g., Veenstra et al.,

2020). Taken together, this evidence suggests that the physical and

psychological stressors caregivers face may impact their FA over

time. Analyzing this possibility is important not only to more

thoroughly understand which caregivers may be especially at risk

of feeling older than their chronological age but also to offer insight

on a potential psychological pathway linking caregiving to longer

term health outcomes.

1.3 The proposed study

We used baseline, 12-month, and 24-month follow-up data

from a large sample of spousal (including partners) and adult-child

caregivers of community-dwelling people with mild-to-moderate

dementia at baseline to address four aims. First, we documented FA

in spousal and adult-child caregivers and how FA changed over 2

years. Second, we analyzed how FA was cross-sectionally associated

with various health and wellbeing indicators. Third, we analyzed

how the number of hours of caregiving per day moderated the

associations of FAwith each health and wellbeing indicator. Fourth,

we explored the effects that FA and each health and wellbeing

indicator had on each other between one timepoint and the next

(i.e., bidirectional influences).

We had the following hypotheses. First, we expected that

caregivers’ FA would become more negative over time due to

the increasing caregiving demands associated with the progress of

dementia in care receivers. Second, consistently with research in

non-caregivers, we expected that an older FA would be negatively

associated with health and wellbeing indicators (Westerhof et al.,

2023). Third, we expected that an older FA would have a greater

negative effect on health and wellbeing indicators among those

caregivers providing more hours of care per day, under the

premise that those caregivers who provide more hours of care

are at greater risk of poor health and wellbeing (Wulff et al.,

2020). Fourth, consistent with previous evidence on VoA in

the general population (Wettstein et al., 2021; Sabatini et al.,

2023a) and with theoretical models of VoA (Diehl et al., 2014),

we expected bidirectional influences between FA and health and

wellbeing indicators.

2 Materials and methods

This study used data for caregivers of people with dementia

collected in the first three waves (baseline: 2014–16; 12-month

follow-up: 2015–17; and 24-month follow-up: 2016–18) of the

Improving the experience of Dementia and Enhancing Active Life

(IDEAL) study (Clare et al., 2014). We used version 7 of the

datasets. IDEAL was approved by the Wales 5 Research Ethics

Committee (reference: 13/WA/0405) and the Ethics Committee

of the School of Psychology, Bangor University (reference: 2014-

11684). IDEAL is registered with UK Clinical Research Network,

registration No. 16593.

In IDEAL, people with dementia were recruited through a

network of 29 National Health Service (NHS) sites in England,

Scotland, and Wales. At baseline, participants had to live at home,

have a confirmed diagnosis of dementia of any subtype, and have

mild-to-moderate dementia as indicated by a Mini-Mental State

Examination (Folstein et al., 1975) score ≥15. We refrained from

using a MMSE upper limit because some people can have a perfect

MMSE score and a diagnosis of dementia asMMSE is influenced by

education level (Shiroky et al., 2007). In IDEAL, at baseline 30% of

people with dementia has a MMSE score ≥25. In this study sample

at baseline 55% caregivers were caring for a person with dementia

who received a diagnosis within less than a year and 33% caregivers

were caring for a person with dementia who received a diagnosis

between one and 2 years ago. In these initial stages of dementia,

high scores on the MMSE are to be expected. Moreover, all people

with dementia who enrolled in the IDEAL study received a clinical

diagnosis of dementia which was confirmed at later timepoints.

In addition, as expected in people with a progressive disease like

dementia, cognitive functioning declined in IDEAL participants

during the 2-year study period.

Exclusion criteria were having a co-morbid terminal illness at

baseline, inability to provide informed consent at baseline, and/or

any known potential for home visits to pose risk to research staff.

When a person with dementia joined the IDEAL study,

if they had a caregiver and agreed for the caregiver to be

invited, investigators invited the caregiver to participate in the

IDEAL study as well. Caregivers were defined as family members

or friends who provided unpaid caregiving (i.e., practical or

emotional support) for the person with dementia (Quinn et al.,

2020). There were no specific inclusion criteria for caregivers,

other than being willing and available to take part. At baseline

the IDEAL cohort comprised 1,277 caregivers. We excluded

caregivers who did not answer the one-item FA question at any

of the three timepoints (265 caregivers), or ceased their caring

role over the study period (54 additional caregivers). We also

excluded caregivers who were not either spouses/partners or adult

children/stepchildren/children-in-law (from now on referred to

as adult children or adult-child caregivers) of the person with

dementia (23 additional caregivers). The resulting baseline sample

for analyses included 1,203 caregivers of people with mild-to-

moderate dementia; 1,006 were spouses or partners of the person

with dementia (hereafter called spousal caregivers), and 197 were

adult children of the person with dementia (hereafter called adult-

child caregivers). The 12-month follow-up sample comprised 803

spousal caregivers and 136 adult-child caregivers, and the 24-

month follow-up sample comprised 605 spousal caregivers and 96

adult-child caregivers.

2.1 Participants

At baseline, spousal caregivers were, on average, 72.4 years old

(SD = 8.2); 66.5% were women. Almost all were White British

(96.3%). A minority (3%) were of other White ethnicities and 0.7%

were of other non-White ethnicities including Caribbean, African,

Indian, Pakistani, and other mixed backgrounds. At baseline, adult-

child caregivers were, on average, 52.98 years old (SD = 8.4 years),

and 80.2% were women. Almost all were White British (96.5%), 1%

were of other White ethnicities, and 2.5% were of other non-White

Frontiers in Psychology 03 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

ethnicities including Caribbean, African, Indian, Pakistani, and

other mixed backgrounds.

Results from analysis of variance (ANOVA) (Table 1) suggest

that at baseline, compared to adult-child caregivers, spousal

caregivers were older, included a lower proportion of women,

were less educated, and included a higher proportion of white

participants. These differences remained significant at follow-ups,

except for ethnicity which was no longer significantly different

at follow-ups.

2.1.1 Attrition
Supplementary Table 1 reports descriptive statistics for study

variables at baseline for those who participated at 1-year follow-up

and those who left the study between baseline and 1-year follow-

up. ANOVAs suggest that these two groups differed in some study

variables. Specifically, compared to those who provided data at one-

year follow-up, those who left the study between baseline and 1-

year follow-up were more likely to provide care for more hours per

day, to have fewer health conditions, and to report higher levels

of stress.

Supplementary Table 2 reports descriptive statistics of study

variables at 1-year follow-up for those who participated at 2-year

follow-up and those who left the study between 1-year follow-

up and 2-year follow-up. ANOVAs suggest that these two groups

differed in some study variables. Specifically, compared to those

who provided data at 2-year follow-up, those who left the study

between 1-year and 2-year follow-up were more likely to provide

care for more hours per day and to report higher levels of stress.

2.2 Measures

For the purpose of current study analyses, the following

measures were selected from the wider IDEAL dataset. All

measures (paper and pencil format) were self-completed in person

and administered at all timepoints by trained researchers (i.e.,

annual training was provided before data collection began). The

assessment procedure was standardized among administering

centers and measures were administered in the same order to

all participants. Measure administration was conducted over in

three in-person visits at baseline and in two in-person visits

at follow-up.

2.2.1 Felt age
Caregivers reported their FA by answering the single-item

question “How old do you feel at the moment?” (Opdebeeck et al.,

2019; Montepare, 2020). Participants selected one of the following

response items: 1 = “a lot older than my age,” 2 = “a little older,”

3 = “not much older,” 4 = “about the same,” 5 = “not much

younger,” 6 = “a little younger,” 7 = “a lot younger than my age.”

This variable was treated as ordinal in the study analyses. This

measure was administered during the second visit both at baseline

and follow-ups.

2.2.2 Depression
Caregivers responded to the 20-item screening tool Center

for Epidemiologic Studies Depression Scale-Revised Short Form

(Eaton et al., 2004) as a measure of depression. A sample item is

“I was bothered by things that usually don’t bother me.” For each of

the 20 items participants indicate the frequency of its occurrence

(0 = “not at all or <1 day last week,” 1 = “1–2 days last week,”

2 = “3–4 days last week,” 3 = “5–7 days last week,” or “nearly

every day for 2 weeks”). Item scores are summed up to give a

total score. Scores could range from 0–60; higher scores indicate

greater depression. Cronbach’s alpha was 0.89 at baseline, 0.91 at

12-month follow-up, and 0.82 at 24-month follow-up indicating

excellent internal consistency. The original validation study of

the Relative Stress Scale obtained a Cronbach’s alpha of 0.92,

indicating excellent internal consistency (Eaton et al., 2004). This

measure was administered during the second visit both at baseline

and follow-ups.

2.2.3 Number of health conditions
We measured caregivers’ health conditions via the Charlson

Comorbidity Index (Charlson et al., 1987, 2008). Number of

health conditions was a count of heart problems (heart attack or

congestive heart failure), hypertension, peripheral vascular disease,

stroke, hemiplegia, transient ischaemic attack, chronic bad chest,

inflammation of the joints, peptic/stomach ulcer disease, skin ulcer,

diabetes, moderate or severe kidney disease, cancer, and liver

disease. All conditions were assigned a score of one when present

and a score of zero when not present. The total score is the sum

of the health conditions the participant reported; higher scores

indicate a higher number of health conditions.

The CCI is reliable and valid for diverse clinical cohorts (e.g.,

people with cancer, amputation, and arthritis) in a variety of

healthcare settings (de Groot et al., 2003; Hall et al., 2004; Quan

et al., 2011; Roffman et al., 2014). This measure was administered

during the third visit at baseline and during the second visit

at follow-ups.

2.2.4 Stress
We measured caregivers’ stress via the 15-item Relative Stress

Scale (Greene et al., 1993). A sample question is “Do you ever feel

that you need a break?” Participants responded on a Likert scale

ranging from 1= “never” to 5= “always.” Scores could range from

0 to 60, with higher scores indicating greater stress. Cronbach’s

alpha was 0.89 at baseline, 0.89 at 12-month follow-up, and 0.90

at 24-month follow-up indicating excellent internal consistency.

The original validation study of the Relative Stress Scale obtained

a Cronbach’s alpha of 0.85, indicating good internal consistency

(Greene et al., 1982). This measure was administered during the

second visit both at baseline and follow-ups.

2.2.5 Positive aspects of caregiving
Caregivers reported how positively they felt about caregiving

via the nine-item Positive Aspects of Caregiving scale (Tarlow

et al., 2004). A sample question includes: “Providing help to

my relative/friend has made me feel more useful.” Participants

Frontiers in Psychology 04 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


S
a
b
a
tin

i
e
t
a
l.

1
0
.3
3
8
9
/fp

sy
g
.2
0
2
3
.1
2
8
7
8
4
2

TABLE 1 Sociodemographic characteristics of participants at baseline, 12-months, and 24-months follow-ups.

Spousal Caregivers Adult-child caregivers Comparison of spousal and adult-child caregivers

Caregivers’ variables
(except age of care
recipient)

Baseline
(N= 1,006)

12-month
follow-up
(N = 803)

24-month
follow-up
(N = 605)

Baseline
(N = 197)

12-month
follow-up
(N= 136)

24-month
follow-up
(N= 96)

Baseline
p-value

Eta-
squared

12-month
follow-up

Eta-
squared

24-month
follow-up

Eta-
squared

Age in years, Mean (SD; range) 72.37 (8.22; 41–92) 73.19 (7.93; 42–93) 73.76 (7.85; 43–94) 52.98 (8.42; 26–89) 53.67 (8.05; 27–71) 54.25 (8.0; 31–68) <0.001 0.4300 <0.001 0.4300 <0.001 0.4200

Age of care recipient, Mean (SD; range) 75.00 (7.80; 43–95) 75.77 (7.62; 50–92) 76.24 (7.74; 51–93) 81.55 (7.47; 53.98) 82.76 (7.08; 60–96) 83.07 (7.28; 61–97) <0.001 0.0900 <0.001 0.1000 <0.001 0.0900

Age difference between caregiver and

care recipient, Mean (SD)

2.62 (5.34) 2.57 (5.31) 2.48 (5.18) 28.57 (7.34) 29.10 (5.86) 28.82 (5.82) <0.001 0.7400 <0.001 0.7500 <0.001 0.7500

Sex: Women, n (%) 669 (66.5) 533 (66.4) 396 (65.5) 158 (80.2) 113 (83.1) 80 (83.3) <0.001 <0.001 <0.001

Education, Mean (SD) 2.51 (1.10) 2.54 (1.10) 2.57 (1.10) 3.09 (0.88) 3.16 (0.89) 3.18 (0.89) <0.001 0.0400 <0.001 0.0400 <0.001 0.0400

Missing, n 3 2 2 3 2 1

Ethnicity, n (%)

White British 969 (96.3) 775 (96.5) 583 (96.4) 190 (96.5) 133 (97.8) 94 (98.0) 0.018 0.267 0.514

White other 30 (3.0) 22 (2.7) 18 (3.0) 2 (1.0) 1 (0.7) 1 (1.0)

Other 7 (0.7) 6 (0.8) 4 (0.6) 5 (2.5) 2 (1.5) 1 (1.0)

Hours of caregiving per day∗ , Mean (SD) 1.23 (0.77) 1.33 (0.73) 1.38 (0.70) 0.92 (0.65) 0.98 (0.66) 0.91 (0.67) <0.001 0.0200 <0.001 0.0300 <0.001 0.0500

Missing, n 10 21 5 1 0 2

Felt age, Mean (SD) 4.36 (1.72) 4.41 (1.71) 4.39 (1.71) 4.45 (1.77) 4.14 (1.80) 4.32 (1.66) 0.511 0.0003 0.105 0.0030 0.713 0.0002

Missing, n 6 42 26 0 9 1

Depression, Mean (SD) 7 (7.55) 8.32 (9.0) 8.80 (9.16) 8.02 (9.62) 9.73 (10.92) 9.25 (11.95) 0.107 0.0020 0.118 0.0030 0.674 0.0003

Missing 50 62 45 7 13 5

Number of health conditions, Mean

(SD)

1.46 (1.43) 1.85 (1.66) 2.07 (1.85) 0.82 (1.26) 1.05 (1.44) 0.99 (1.34) <0.001 0.0300 <0.001 0.0300 <0.001 0.0400

Missing, n 56 36 36 10 6 2

Stress, mean (SD) 19.33 (9.77) 22.17 (10.10) 23.29 (10.13) 18.88 (10.13) 20.08 (9.13) 21.75 (10.15) 0.574 0.0003 0.031 0.0100 0.176 0.0030

Missing, n 48 54 42 10 11 3

Positive aspects of caregiving, Mean

(SD)

28.01 (7.45) 27.72 (7.75) 27.73 (7.82) 29.56 (6.90) 30.05 (7.42) 29.41 (6.88) 0.007 0.0100 0.002 0.0100 0.052 0.0100

Missing, n 24 50 33 2 9 3

p-values calculated using chi-squared tests for categorical variables and analysis of variance (ANOVA) for continuous variables. For eta-squared (η2) effect sizes between 0.01 and 0.05 are interpreted as small, between 0.06 and 0.13 are interpreted as moderate and of

0.14 or above are interpreted as large (Cohen, 1988). Eta-squared are reported solely for continuous and ordinal variables. SD, Standard deviation. N/n, Number. ∗For analyses purposes hours of caregiving per day was treated as an ordinal variable and in the current

table descriptive statistics are reported for the hours of caregiving as an ordinal variable.
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responded on a Likert scale ranging from 1 = “disagree a lot” to 5

“agree a lot.” Scores could range from 9 to 45, with higher scores

indicating more positive experiences of caring. Cronbach’s alpha

was 0.91 at baseline, 0.92 at 12-month follow-up, 0.92 at 24-month

follow-up indicating excellent internal consistency. The original

validation study of the Positive Aspects of Caregiving scale obtained

a Cronbach’s alpha of 0.89, hence also indicating excellent internal

consistency (Tarlow et al., 2004). This measure was administered

during the second visit both at baseline and follow-ups.

2.2.6 Hours of care per day
Hours of caregiving per day was assessed with a categorical

variable: <1 hour of caregiving per day; 1 to 10 h of caregiving

per day; more than 10 h of caregiving per day. This variable was

treated as ordinal in the study analyses. This variable was used in

the study as an indicator of dementia severity. This measure was

administered during the first visit at baseline and follow-ups.

2.2.7 Personal characteristics
Caregiver demographic characteristics included age, age groups

(<65; 65–69; 70–74; 75–79; 80+ years), sex, and education level.

Education level was classified into four groups: no qualifications,

school leaving certificate at age 16, school leaving certificate at

age 18, and university level education. We treated education as

an ordinal variable in study analyses. Additional demographic

characteristics include the age of the care recipient and the age

difference between the caregiver and the care recipient (though

we included these variables only in correlational analyses). These

measures were administered during the first visit at baseline

and follow-ups.

2.3 Analyses

Due to differences in the number of participants, socio-

demographic characteristics, and study variables between spousal

and adult-child caregivers, we conducted parallel analyses for

spousal and adult-child caregivers. In this sample, only 2 caregivers

were step-children and only 6 were son-daughter in law, so

we did not have the power to investigate differences between

adult-child caregivers and step-children and son-daughters in law.

For both subsamples, we provided descriptive statistics of study

variables at all timepoints, including both the mean of FA and

the frequencies of various FA categories among caregivers. We

also provided results of chi-squared tests (for categorical variables)

and ANOVA (for continuous variables) investigating differences

in these two subsamples. Moreover, we provided descriptive

statistics for study variables at baseline for those who stayed in

the study until 1-year follow-up and those who dropped out

between baseline and 1-year follow-up. Similarly, we provided

descriptive statistics for study variables at 1-year follow-up for

those who stayed in the study until 2-year follow-up and for

those who dropped out between 1-year follow-up and 2-year

follow-up. We used chi-squared tests (for categorical variables)

and ANOVA (for continuous variables) to test differences in these

two subsamples.

We estimated Pearson’s r correlation coefficients between key

study variables (i.e., age, FA, care recipient age, age difference

between caregiver and care recipient, sex, education, hours of

caregiving per day, number of health conditions, depression, stress,

and positive aspects of caregiving) in the overall study sample at

baseline, as well as in the two subsamples of spousal and adult-child

caregivers at baseline, 12-month follow-up, and 24-month follow-

up. Correlation coefficients ≤0.09 were considered negligible,

between 0.10 and 0.29 were considered small, between 0.30

and 0.49 were considered moderate, and ≥0.50 were considered

large (Cohen, 1988). Statistical significance after having applied

Bonferroni’s correction was set at p < 0.001.

We used multilevel models to investigate change over time

in FA and health and wellbeing variables. We first estimated

Intraclass Correlation Coefficients (ICC) for FA, depression, health

conditions, stress, and positive aspects of caregiving. For FA,

depression, stress, and positive aspects of caregiving, we reported

mean intercept (baseline) and mean slope (change over time) with

95% confidence intervals (CI). For number of health conditions, we

specified a Poisson distribution, and we reported Incidence Rate

Ratios (IRR) and 95% CI. We then tested whether the associations

between FA and health and wellbeing variables were moderated by

hours of caregiving per day at baseline. In the analyses age, sex,

and education were treated as covariates as they can have an effect

on FA (Henderson et al., 1995; Pinquart and Wahl, 2021; Sabatini

et al., 2021a) and they may have an effect on study outcomes (e.g.,

number of health conditions) (Covinsky et al., 2003; World Health

Organization, 2021, 2023).

To explore bidirectional associations (i.e., whether two

variables have an effect on each other from one timepoint to

the next) of FA with each of depression, number of health

conditions, stress, and positive aspects of caregiving, we fit Random

Intercepts-Cross Lagged Panel Models (RI-CLPMs) (Hamaker

et al., 2015; Orth et al., 2021). RI-CLPMs account for trait-like,

time-invariant stability through the inclusion of a random intercept

(i.e., a factor with all loadings constrained to 1). This random

intercept decomposes within-person (WP) and between-person

(BP) variance; making it possible to overcome the limitations

of traditional CLPMs which account only for temporal stability

through the inclusion of autoregressive parameters (Hamaker

et al., 2015, see Burns et al., 2020 for comparison of CLPM

with RI-CLPM). As indicators of model fit, we reported the

Comparative Fit Index (CFI), the Root Mean Square Error of

Approximation (RMSEA), the Standardized Root Mean Square

Residual (SRMR), and the Tucker-Lewis index (TLI). Criteria for

acceptable model fit were CFI and TLI >0.90, RMSEA <0.08

(90% CI: between 0 and 0.08), and SRMR <0.06 (Byrne, 2012).

Our predictor, felt age, was normally distributed. Scores on the

relative stress scale and positive aspects of caregiving (outcomes

in this study) were normally distributed. Depression and number

of health conditions were not normally distributed. However,

estimates remained similar when specifying a positively skewed

distribution. We conducted the RI-CLPMs analyses in Mplus

(Muthén and Muthén, 2017) and all other analyses in STATA

version 17 (StataCorp, 2021).
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3 Results

3.1 Descriptive statistics

Descriptive statistics for all study variables for spousal and

adult-child caregivers are available in Table 1. Results fromANOVA

comparing spousal caregivers and adult-child caregivers (also

reported in Table 1) suggest that at baseline, spousal caregivers

provided care for more hours per day, had more health conditions,

and reported fewer positive aspects of caregiving. These differences

remained significant at both 12- and 24-month follow-ups,

except for stress, which was significantly higher, and positive

aspects of caregiving, which were significantly lower, among

spousal caregivers at the 12-month follow-up but not at the 24-

month follow-up.

Although in the study analyses we treated FA as an ordinal

variable, here we report descriptive statistics for FA categories

in order to better understand differences in the FA of the two

subsamples, as well as to enable comparability of our results with

other studies that use categorical measures of FA. At baseline 39%

of spousal caregivers felt about the same as their age; 2.7, 1.2,

and 14.1% felt not much younger than their age, a little younger

than their age, and a lot younger than their age, respectively.

Additionally, 0.1, 12.4, and 7.5% felt a lot older than their age, a little

older than their age, and notmuch older than their age, respectively.

At baseline 35.5% of adult-child caregivers felt about the same as

their age; 5.1, 25.4, and 12.1% felt not much younger than their age,

a little younger than their age, and a lot younger than their age,

respectively. Additionally, 7.1, 11.7, and 3.1% felt a lot older than

their age, a little older than their age, and not much older than their

age, respectively. An ANOVA testing differences in mean levels of

FA between spousal and adult-child caregivers showed that spousal

caregivers, on average, felt older than their chronological age to a

greater extent than did adult-child caregivers.

At baseline in the overall sample, a younger FA was correlated

with older chronological age of the caregiver, older chronological

age of the care recipient, smaller difference between the age

of the care recipient and the caregiver, being male, greater

education, fewer hours of caregiving per day, fewer health

conditions, lower depression, lower stress, and more positive

aspects of caregiving (Table 2). However, some correlations (i.e.,

chronological age of the caregiver, hours of caregiving per day,

depression, and stress), though significant, were very small.

Correlations among key study variables at baseline, 12-month

follow-up, and 24-month follow-up stratified for spousal and

adult-child caregivers can be found in Supplementary Tables 3–

5, respectively.

3.2 Change in caregivers’ FA

FA ICCs was 0.81 (95%CI: 0.78; 0.83). Spousal caregivers’ mean

FA at baseline was 4.36 (SD = 1.72), and results of multilevel

modeling suggested that their FA did not significantly change over

the two-year study period (adjusted for age, sex, and education

mean slope = −0.02; 95% CI: −0.08; 0.04). Adult-child caregivers’

mean FA at baseline was 4.45 (SD= 1.77), and results of multilevel

modeling suggested their FA did not significantly change over the 2-

year study period (adjusted for age, sex, and education mean slope

=−0.07; 95% CI:−0.22; 0.08).

3.2.1 FA at baseline as predictor of health and
wellbeing over time

ICCs for measures of health and wellbeing were as follows:

number of health conditions= 0.94 (95%CI: 0.93; 0.94); depression

= 0.83 (95% CI: 0.81; 0.85); stress = 0.87 (95% CI: 0.85; 0.89);

and positive aspects of caregiving = 0.88 (95% CI: 0.86; 0.89)

between average measurements. Multilevel models exploring FA

at baseline as a predictor of health and wellbeing showed that,

among spousal caregivers, depression slightly increased over the

2-year study period (1.19, 95% CI: 0.89; 1.49). Younger FA was

associated with lower depression at baseline (−1.42, 95% CI:−1.62;

−1.23), but was not associated with the rate of change in depression

over time. The number of spousal caregivers’ health conditions also

increased over the course of the study (1.21, 95% CI: 0.1; 0.16;

1.26). Younger FA was associated with fewer health conditions at

baseline (0.96, 95% CI: 0.94; 0.99) but was not associated with the

rate of change in health conditions over time. Spousal caregivers’

stress increased over the course of the study (2.69, 95% CI: 2.40;

2.99). Younger FA was associated with spousal caregivers’ lower

stress at baseline (−1.19, 95% CI: −1.19; −0.90), but it did not

contribute to the rate of change in stress over time. Finally, positive

aspects of caregiving did not change significantly over the 2-year

study period. Younger FAwas associated withmore positive aspects

of caregiving at baseline (0.18, 95% CI: 0.01; 0.35), but did not

contribute to any change in positive aspects of caregiving over time.

Full model results, with estimates for covariates, are available in

Supplementary Tables 5–8.

Among adult-child caregivers, depression slightly increased

over the 2-year study period (0.95, 95% CI: 0.22; 1.68). Younger

FA was associated with lower depression at baseline (−1.78, 95%

CI: −2.28; −1.27), but was not associated with the rate of change

in depression over time. The number of adult-child caregivers’

health conditions also increased over the course of the study

(1.16, 95% CI: 0.1.01; 1.34). Younger FA was associated with fewer

health conditions at baseline (0.90, 95% CI: 0.83; 0.99) but was

not associated with the rate of change in health conditions over

time. Adult-child caregivers’ stress increased over the course of

the study (1.36, 95% CI: 0.54; 2.19). Younger FA was associated

with adult-child caregivers’ lower stress at baseline (−1.56, 95%

CI: −2.05; −1.07), but it did not contribute to the rate of change

in stress over time. Finally, positive aspects of caregiving did not

change significantly over the 2-year study period. Younger FA was

associated withmore positive aspects of caregiving at baseline (0.44,

95% CI: 0.08; 0.81), but did not contribute to any change in positive

aspects of caregiving over time. Full model results, with estimates

for covariates, are available in Supplementary Tables 9–12.

3.2.2 Hours of caregiving per day as moderator
In spousal caregivers, but not in adult-child caregivers, the

interaction between FA at baseline and hours of caregiving per day

at baseline explained a significant amount of variance in depression

at baseline and over time. More specifically, a younger FA was more

Frontiers in Psychology 07 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

TABLE 2 Correlation matrix of key study variables at baseline for the overall study sample.

Mean SD Pearson’s r correlation coe�cient

1 2 3 4 5 6 7 8 9 10

1. Age in years 69.20 10.94

2. Felt age 4.37 1.73 0.11∗∗∗

3. Care recipient age 76.07 8.12 0.34∗∗∗ 0.10∗∗∗

4. Age difference between

caregiver and care recipient

6.87 11.18 −0.73∗∗∗ −0.04 0.39∗∗∗

5. Sex 1.69 0.46 −0.24∗∗∗ −0.14∗∗∗ 0.08∗∗ 0.29∗∗∗

6. Education 2.60 1.09 −0.17∗∗∗ 0.13∗∗∗ 0.04 0.19∗∗∗ −0.08∗∗

7. Hours of caregiving per

day

1.18 0.76 0.08∗∗ −0.11∗∗∗ 0.01 −0.08∗ 0.02 −0.12∗∗∗

8. Number of health

conditions

1.35 1.42 0.17∗∗∗ −0.16∗∗∗ 0.03 −0.15∗∗∗ −0.02 −0.13∗∗∗ 0.12∗∗∗

9. Depression 7.17 7.94 −0.12∗∗∗ −0.33∗∗∗ −0.04 0.08∗∗ 0.20∗∗∗ −0.04 0.13∗∗∗ 0.15∗∗∗

10. Stress 19.25 9.83 −0.07∗ −0.30∗∗∗ −0.02 0.05 0.19∗∗∗ 0.03 0.36∗∗∗ 0.08∗∗ 0.54∗∗∗

11. Positive aspects of

caregiving

28.27 28.27 0.01 0.06∗ 0.07∗ 0.04 −0.14∗∗∗ −0.14∗∗∗ 0.06 0.04 −0.17∗∗∗ 0.24∗∗∗

∗∗∗p values <0.001. ∗∗p values <0.01 ∗p values <0.05. p values significant after Bonferroni’s correction <0.001. Correlation coefficients≤0.09 were considered negligible, between 0.10 and 0.29

were considered small, between 0.30 and 0.49 were considered moderate, and ≥0.50 were considered large (Cohen, 1988). SD, Standard deviation.

strongly associated with lower depression at baseline (−0.37, 95%

CI: −0.61; −0.14) and over time (−0.27, 95% CI: −0.52; −0.02)

among spousal caregivers providing more hours of caregiving

per day. The interaction between FA at baseline and hours of

caregiving per day at baseline did not explain a significant amount

of variance in number of health conditions, stress, and positive

aspects of caregiving at baseline for spousal caregivers (p > 0.05)

nor adult-child caregivers (p > 0.05) over time. Full results of the

moderation models, with estimates for covariates, are available in

Supplementary Tables 6–13.

3.3 Bidirectional influences between FA and
health and wellbeing

For spousal caregivers,WP FA andWP depression did not exert

an effect on one another over the 2-year study period (Figure 1A).

But, at the BP level, an older FA was associated with higher

depression. WP FA and WP number of health conditions also did

not exert an effect on each other over the 2-year study period

(Figure 1B), nor were they associated at the BP level. An older

WP FA at baseline was associated with greater WP stress at 1-year

follow-up, and higher WP stress at baseline was associated with

older WP FA at 1-year follow-up (Figure 1C). Moreover, at the BP

level, an older FA was associated with greater stress. Finally, higher

WP positive aspects of caregiving at baseline was associated with a

younger FA at 1-year follow-up (Figure 1D), but at the BP level, FA

was not significantly associated with positive aspects of caregiving.

For adult-child caregivers the RI-CLPM exploring bidirectional

effects between FA and depression did not converge. WP FA and

WP number of health conditions did not exert an effect on each

other over the 2-year study period (Figure 2A), and FA and health

conditions were not significantly associated at the BP level. WP FA

and WP stress did not exert an effect on each other over the 2-

year study period (Figure 2B), but an older FA was associated with

greater stress at the BP level. Although the association betweenWP

FA and WP stress was of larger size than the BP association, there

was less statistical confidence in theWP results. Finally, WP FA and

WP positive aspects of caregiving did not exert a significant effect

on each other over the 2-year study period (Figure 2C), and FA and

positive aspects of caregiving were not significantly associated at the

BP level.

4 Discussion

In this study, we analyzed FA among family caregivers of people

with dementia, hypothesizing that caregivers’ health and wellbeing

would both shape and be shaped by caregivers’ FA, and that the

nature of caregiving (i.e., hours of caregiving provided per day)

would moderate the cross-sectional association between FA and

caregivers’ health and wellbeing. In so doing, we conducted the

first study to explore FA among family caregivers of people with

dementia, which is a key addition to the emerging scholarship on

caregivers’ subjective aging experiences and the broader literature

on the connections between family relationships and VoA. Indeed,

given the number of people caring for older family members,

and the extent to which caregiving impacts both daily life

and longer-term health and wellbeing outcomes, caregiving is a

critically relevant activity through which to explore how VoA

concepts develop, and whether caregivers should be the target of

interventions to improve their VoA.

Among our sample, the mean level FA for adult-children was

older than that for spousal caregivers. That is, adult-child caregivers

felt older to a greater extent than spousal caregivers. Though we

were unable to directly compare caregivers to non-caregivers, the
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FIGURE 1

Random intercept cross lagged panel models – spousal caregivers. (A) Depression. (B) Number of health conditions. (C) Stress. (D) Positive aspects

of caregiving. Statistics are standardized regression coe�cients. Each association adjusted for age, sex, and education. CFI, Comparative Fit Index;

RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; BIC, Bayesian Information Criterion. *p < 0.05,

** p < 0.01, ***p < 0.001.

percentages of spousal caregivers and adult-child caregivers with

older FAs in this study were both more than double those in the

general UK population aged 50+ reported in other studies (10.2%

in another UK sample; 13), suggesting that there may be something

about the caregiving role that makes people more likely to feel older

than they are. Notably, however, many caregivers felt younger than

or the same as their chronological age, which seemed to offer a

resource for their health and wellbeing. Indeed, a younger FA was

associated at the cross-sectional level with various positive health

and wellbeing indicators in both spousal and adult-child caregivers.

Further, on average, FA did not change over the 2-year study

period for either spousal caregivers or adult-child caregivers. This

finding contributes to the growing literature exploring within-

person variation in VoA constructs (Cohn-Schwartz et al., 2022).

Existing studies have analyzed within-person changes in FA at

various time intervals, for example within a single day (Kornadt

et al., 2021), between days (O’Brien and Smyth, 2023), over 4

years (Kornadt et al., 2016) and over 10 years (Ward, 2013;

Hughes and Lachman, 2018). These studies typically conclude

that a greater percentage of the variance in FA is attributed to

individual, between-person level differences rather than to within-

person fluctuations over time. More research is required to fully

understand the rate at which FA changes over time and how

contextual factors, such as caregiving, contribute to the rate of

change at various time intervals. For now, however, as it pertains

to caregivers, even though caregivers (and especially spousal

caregivers) may be more likely to have an older FA compared to

non-caregivers, our study suggests they may not develop even older

FAs over time. Although there is not empirical evidence on this,

it is possible that caregivers’ FA rapidly changes before and after

assuming the caregiving role, but that, over time, caregivers are

resilient in their adaptation to the caregiving role, which does not

place a further negative impact on how they appraise their own

aging. However, this speculation requires further empirical testing.

4.1 Connections between caregivers’ FA
and health and wellbeing: key findings

4.1.1 Depression
Among spousal caregivers, a younger FA at baseline was

associated with lower depression at baseline and a lower increase

in depression over time. Moreover, hours of care provided per

day moderated the association between spousal caregivers’ FA

and depression; the more hours of care a spousal caregiver

provided, the stronger the association between their younger FA

and lower depression. This finding offers evidence in support of

our hypothesis that the nature of caregiving may not only impact

FA, but also FA’s connection to caregivers’ health and wellbeing.
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FIGURE 2

Random intercept cross lagged panel models—adult-child caregivers. (A) Number of health conditions. (B) Stress. (C) Positive aspects of caregiving.

Statistics are standardized regression coe�cients. Each association adjusted for age, sex, and education. CFI, Comparative Fit Index; RMSEA, Root

Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; BIC, Bayesian Information Criterion. *p < 0.05, ** p < 0.01,

***p < 0.001.

Specifically, they highlight the potential for FA to be a protective

factor for spousal caregivers’ depression, especially in spousal

caregivers who are caring for more hours per day.

However, we were surprised that the direction of the

moderation was such that more caregiving hours were associated

with a stronger correlation between younger FA and less

depression. Perhaps this finding in our study reflects the findings

in existing literature whereby more hours of care provided is highly

associated with more subjective caregiving gains (Quinn et al.,

2012). It is possible that more hours of care, then, may be a

protective factor that “boosts” the value of a younger FA.

It was also interesting that hours of care per day was a

moderator of FA and depression for spousal caregivers but

not adult-child caregivers. Adult-child dementia caregivers are

typically more likely to experience depressive symptoms than

spousal dementia caregivers (Watson et al., 2019). However, in

our sample, though adult-child caregivers had higher mean-level

depressive symptoms than spousal caregivers, the differences were

not significant. Thus, it is possible that our findings in this study

are reflective of the peculiarities of this sample and are not

generalizable to caregivers in general.

Nonetheless, given the high number of dementia family

caregivers who experience depression (Mahoney et al., 2005; Joling

et al., 2010;Wulff et al., 2020), and themany interventions designed

to support caregivers’ mental health (Hopkinson et al., 2019), our

findings about the connections between caregivers’ FA and their

depression are pertinent and may offer insight into a psychosocial

mechanism that can be incorporated into caregiver interventions

(Mahoney et al., 2005; Joling et al., 2010; Wulff et al., 2020).

4.1.2 Number of health conditions
On average, dementia caregivers have more chronic health

conditions than non-dementia caregivers (Alzheimer’s Association,

2022) and non-caregivers (Janson et al., 2022), and health

conditions (Sabatini et al., 2022, 2023b), especially the onset of new

diagnoses (Rupprecht et al., 2022), are associated with poorer VoA.

As such, we were surprised that the caregivers in our sample did

not experience changes in FA when they experienced changes to

the number of health conditions they had. Indeed, among both

spousal and adult-child caregivers, FA was associated with the

number of health conditions at a cross-sectional level only. The

number of health conditions experienced by caregivers in this

sample changed minimally over the course of the study, which may

have contributed to our null findings. Dementia caregivers often

have unmet healthcare needs (Waligora et al., 2019) and many

report missing appointments with their own healthcare providers

(Wang et al., 2015). It is possible that the caregivers in our sample

had health conditions that were not diagnosed and, thus, were not

reported in the survey. Ultimately, we encourage future studies on
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the connections between VoA and caregivers’ health conditions

to utilize samples of caregivers who have experienced changes in

diagnoses over time.

4.1.3 Stress
A major study finding regarding stress was that, in the

bi-directional RI-CLPMs, stress at baseline predicted spousal

caregivers’ FA 12 months later. Caregivers often experience high

levels of stress, and alleviating caregiver stress is a typical priority of

caregiver interventions (Gilhooly et al., 2016). Our study’s finding

that caregiver stress predicts worsening FA up to a year later offers

another justification in support of efforts to reduce caregivers’

stress. Further, onemechanism throughwhich caregiver stress leads

to poorer health outcomes may be through FA, and we urge future

research in this regard.

4.1.4 Positive aspects of caregiving
Researchers have long understood that, alongside the negative

subjective appraisals of caregiving, caregivers often also report

positive subjective appraisals of caregiving (Zarit, 2012). These

positive appraisals of caregiving are associated with personal

benefits (such as increased sense of purpose) that can last even

after caregiving has ended (Bangerter et al., 2019). Positive

appraisals of caregiving can also buffer the consequential impacts of

negative caregiving experiences (Rapp and Chao, 2000). Thus, it is

helpful to know what psychosocial factors contribute to caregivers

feeling more positively about their caregiving. Also, analyzing how

positive aspects of caregiving are associated with FA can offer

an indication of how caregivers’ subjective caregiving experiences

impact their FA.

In this study, a younger FA was cross-sectionally associated

with higher positive aspects of caregiving for both spousal and

adult-child caregivers. Among spousal caregivers, higher positive

aspects of caregiving at baseline were associated with younger FA 1

year later. This finding supports our hypothesis that the nature of

caregiving may impact caregivers’ FA. Notably, as with depression

and stress, the connections between FA and the positive appraisals

of caregiving were present for spousal caregiver but not adult-

child caregivers. It is plausible that these differences are a product

of age differences. Indeed, existing research suggests that age is a

moderator of the association between health and FA (Prasad et al.,

2022).

4.2 Limitations

There are a few limitations to our study, mostly related to

measurement of certain variables. First, though we used a measure

of FA that is used in previous studies and that is recommended for

use in samples with large age ranges (Montepare, 2020), we asked

participants to solely report how old they feel in general and not in

relation to different domains of their life. Knowing the dimension-

specific FA could have offered insight into differences between

spousal and adult-child caregivers FA. However, even though

several dimensions of FA such as look age, do age, and interest

age have been proposed (Kastenbaum et al., 1972), at a statistical

level these dimensions load onto a single factor supporting a

unidimensional construct (Barak, 1987; Hubley and Russell, 2009;

Teuscher, 2009). Second, another limitation of our study’s measures

is that hours of caregiving per day were assessed with an ordinal

variable. It was therefore not possible to capture the full range of

hours of caregiving per day that caregivers provided, which may

have impacted on our analyses exploring the moderating role of

hours of caregiving per day in the associations of FA with the health

and wellbeing correlates investigated. Including hours of caregiving

per day as a continuous variable in future studies is warranted.

Third, most available studies explore FA in WEIRD (western,

educated, industrialized, rich, and democratic) countries, and in

line with this we explored FA in United Kingdom residents who

were almost all of White ethnicity. This limits generalizability of

our study results. Fourth, as in many studies following people with

dementia and their caregivers over time, a significant proportion

of participants withdrew from the study over the 2-year period.

Compared to caregivers who stayed in the study, those who

withdrew from the study, on average, felt older and scored more

negatively on health and wellbeing indicators at baseline. This may

have impacted on our results that found no effect of FA and health

and wellbeing over time. Nonetheless, in the IDEAL study the

main reason for caregivers interrupting their participation in the

study was generally due to the person with dementia withdrawing

from the study, moving into residential care, or dying. Fifth, in

the current study we focused on time spent caregiving, but other

variables that measure caregiving intensity, such as the amount of

physical difficulty from caregiving, may moderate the associations

of FA with health and wellbeing in ways that hours of care per day

does not. Sixth, in this study measures were administered in the

same order to all participants. This is a possible limitation of the

study as it could bias the results due to fatigue or learning effects.

Despite these limitations, this is one of the first studies using

longitudinal data to explore FA in caregivers of people with

dementia. Moreover, the longitudinal study design made it possible

to explore whether FA and health and wellbeing constructs have an

effect on each other between 1 year and the next. This is a strength

as the causal effects of FA and health and wellbeing variables are not

well understood.

5 Conclusions

This study is a fundamental first step in the scholarship on

caregiving and FA, and extends the literature on how family

relationships may impact FA. A high proportion of caregivers in

this sample felt as old as or older than their age, which could be a

risk factor for poorer future health. Indeed, at least among spousal

caregivers, FA was associated with higher stress 1 year later, which

can in turn lead to poorer health. Also among spousal caregivers,

hours of care per day moderated the association between FA and

stress, further reinforcing the nature of caregiving as a contextual

factor that not only impacts FA, but also impacts FA’s relationship

with variables that can in turn influence health and wellbeing.

Ultimately, we urge continued research on the connections between

caregiving and FA, and how interventionsmight support caregivers’

positive VoA. Doing so will help translate VoA scholarship in ways

that can meaningfully improve caregivers’ lives.

Frontiers in Psychology 11 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

IDEAL was approved by the Wales 5 Research Ethics

Committee (reference: 13/WA/0405) and the Ethics Committee

of the School of Psychology, Bangor University (reference: 2014-

11684). IDEAL is registered with UK Clinical Research Network,

registration No. 16593. The studies were conducted in accordance

with the local legislation and institutional requirements. Written

informed consent for participation in this study was provided by

the participants’ legal guardians/next of kin.

Author contributions

SS: Conceptualization, Data analysis, Writing–original draft.

ST: Conceptualization, Writing–original draft. RM: Funding

acquisition, Writing–review & editing. CO: Writing–review &

editing. JT: Writing–review & editing. AH: Writing–review &

editing. LA: Writing–review & editing. CP: Writing–review &

editing. LC: Conceptualization, Funding acquisition, Writing–

review & editing.

Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. Improving

the experience of Dementia and Enhancing Active Life: living

well with dementia. The IDEAL study was funded jointly by the

Economic and Social Research Council (ESRC) and the National

Institute for Health and Care Research (NIHR) through grant

ES/L001853/2. Investigators: LC, I. R. Jones, C. Victor, J. V.

Hindle, R. W. Jones, M. Knapp, M. Kopelman, R. Litherland, A.

Martyr, F. E. Matthews, RM, S. M. Nelis, J.A. Pickett, C. Quinn,

J. Rusted, and JT. ESRC is part of UK Research and Innovation

(UKRI). Improving the experience of Dementia and Enhancing

Active Life: a longitudinal perspective on living well with dementia.

The IDEAL-2 study is funded by Alzheimer’s Society, grant No.

348, AS-PR2-16-001. Investigators: LC, I. R. Jones, C. Victor,

C. Ballard, A. Hillman, J. V. Hindle, J. Hughes, R. W. Jones,

M. Knapp, R. Litherland, A. Martyr, F. E. Matthews, RM, S.

M. Nelis, C. Quinn, and J. Rusted. Investigator ST is currently

funded by the National Institute on Aging via a T32 postdoctoral

fellowship (T32 AG049666). This report is independent research

supported by the National Institute for Health and Care Research

Applied Research Collaboration South-West Peninsula. The

support of ESRC, NIHR, and Alzheimer’s Society is gratefully

acknowledged. LC and LA acknowledge support from the

NIHR Applied Research Collaboration South-West Peninsula. SS

acknowledges the support of the Economic and Social Research

Council (ES/X007766/1).

Acknowledgments

Authors would like to acknowledge the support of the following

research networks: NIHR Dementias and Neurodegeneration

Specialty (DeNDRoN) in England, the Scottish Dementia Clinical

Research Network (SDCRN) and Health and Care Research Wales.

We gratefully acknowledge the local principal investigators and

researchers involved in participant recruitment and assessment

within these networks, as well as to Laura Gamble for her analytic

and statistical support on this study. We are also grateful to the

IDEAL study participants for their participation in the study and

to members of the ALWAYs group and the Project Advisory

Group for their support throughout the study. For the purpose

of open access, the authors have applied a Creative Commons

Attribution (CC BY) license to any Author Accepted Manuscript

version arising.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no impact

on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Author disclaimer

The views expressed in this publication are those of the

authors and not necessarily those of the ESRC, UKRI, NIHR, the

Department of Health and Social Care, the National Health Service,

or Alzheimer’s Society.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.

1287842/full#supplementary-material

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1287842/full#supplementary-material
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

References

Alzheimer’s Association (2022). Alzheimer’s disease facts and figures.

Bangerter, L. R., Griffin, J. M., and Dunlay, S. M. (2019). Positive experiences
and self-gain among family caregivers of persons with heart failure. Gerontologist. 59,
e433–e40. doi: 10.1093/geront/gny162

Barak, B. (1987). Cognitive age: a newmultidimensional approach to measuring age
identity. Int. J. Aging Hum. Dev. 25, 109–128. doi: 10.2190/RR3M-VQT0-B9LL-GQDM

Barak, B., and Stern, B. (1986). Subjective age correlates: a research note.
Gerontologist. 26, 571–578. doi: 10.1093/geront/26.5.571

Bordone, V., Arpino, B., and Rosina, A. (2019). Forever young? An analysis
of the factors influencing perceptions of ageing. Age. Soc. 40, 1669–1693.
doi: 10.1017/S0144686X19000084

Burns, R. A., Crisp, D. A., and Burns, R. B. (2020). Re-examining the reciprocal
effects model of self-concept, self-efficacy, and academic achievement in a comparison
of the cross-lagged panel and random-intercept cross-lagged panel frameworks. Br. J.
Educ. Psychol. 90, 77–91. doi: 10.1111/bjep.12265

Byrne, B. M. (2012). Structural Equation Modeling With Mplus: Basic Concepts,
Applications, and Programming. New York, NY, United States: Routledge/Taylor and
Francis Group. doi: 10.4324/9780203807644

Caudroit, J., Stephan, Y., Chalabaev, A., and Le Scanff, C. (2012). Subjective age and
social-cognitive determinants of physical activity in active older adults. J. Aging Phys.
Act. 20, 484–496. doi: 10.1123/japa.20.4.484

Charlson, M. E., Charlson, R. E., Peterson, J. C., Marinopoulos, S. S., Briggs, W. M.,
Hollenberg, J. P., et al. (2008). The Charlson comorbidity index is adapted to predict
costs of chronic disease in primary care patients. J. Clin. Epidemiol. 61, 1234–1240.
doi: 10.1016/j.jclinepi.2008.01.006

Charlson, M. E., Pompei, P., Ales, K. L., and MacKenzie, C. R. (1987). A new
method of classifying prognostic comorbidity in longitudinal studies: development and
validation. J. Chronic. Dis. 40, 373–383. doi: 10.1016/0021-9681(87)90171-8

Choi, N. G., and DiNitto, D. M. (2014). Felt age and cognitive-
affective depressive symptoms in late life. Aging Ment. Health. 18, 833–837.
doi: 10.1080/13607863.2014.886669

Clare, L., Nelis, S. M., Quinn, C., Martyr, A., Henderson, C., Hindle, J. V., et al.
(2014). Improving the experience of dementia and enhancing active life-living well
with dementia: study protocol for the IDEAL study. Health Qual. Life Outc. 12, 164.
doi: 10.1186/s12955-014-0164-6

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. II ed
Hillsdale, NJ, United States: Lawrence Earlbaum Associates.

Cohn-Schwartz, E., Schafer, M. H., and Ayalon, L. (2022). Age integration in
later life social networks and self-perceptions of aging: examining their reciprocal
associations. Eur. J. Age. 19, 1145–1153. doi: 10.1007/s10433-022-00688-0

Covinsky, K. E., Newcomer, R., Fox, P., Wood, J., Sands, L., Dane, K.,
et al. (2003). Patient and caregiver characteristics associated with depression
in caregivers of patients with dementia. J. Gen. Intern. Med. 18, 1006–1014.
doi: 10.1111/j.1525-1497.2003.30103.x

de Groot, V., Beckerman, H., Lankhorst, G. J., and Bouter, L. M. (2003). How to
measure comorbidity: a critical review of available methods. J. Clin. Epidemiol. 56,
221–229. doi: 10.1016/S0895-4356(02)00585-1

Debreczeni, A. F., and Bailey, P. E. (2021). A systematic review and meta-analysis of
subjective age and the association with cognition, subjective wellbeing, and depression.
J. Gerontol. B. 76, 471–482. doi: 10.1093/geronb/gbaa069

Diehl, M. K., Wahl, H.-. W., Barrett, A. E., Brothers, A. F., Miche, M., Montepare,
J. M., et al. (2014). Awareness of aging: theoretical considerations on an emerging
concept. Dev. Rev. 34, 93–113. doi: 10.1016/j.dr.2014.01.001

Eaton, W.W., Smith, C., Ybarra, M., Muntaner, C., and Tien, A. (2004). “Center for
Epidemiologic Studies Depression Scale: Review and revision (CESD and CESD-R),” in
The Use of Psychological Testing for Treatment Planning and Outcomes Assessment, ed.
M. E. Maruish (Mahwah, NJ: Lawrence Erlbaum), 363–77. doi: 10.1037/t29280-000

Folstein, M. F., Folstein, S. E., and McHugh, P. R. (1975). “Mini-mental state”. A
practical method for grading the cognitive state of patients for the clinician. J. Psychiatr.
Res. 12, 189–198. doi: 10.1016/0022-3956(75)90026-6

Gilhooly, K. J., Gilhooly,M. L.M., Sullivan,M. P., McIntyre, A.,Wilson, L., Harding,
E., et al. (2016). A meta-review of stress, coping and interventions in dementia and
dementia caregiving. BMC Geriatr. 16, 106. doi: 10.1186/s12877-016-0280-8

Greene, J. G., Smith, R., Gardiner, M., and Timbury, G. C. (1982). Measuring
behavioural disturbance of elderly demented patients in the community and
its effects on relatives: a factor analytic study. Age Ageing. 11, 121–126.
doi: 10.1093/ageing/11.2.121

Greene, V. L., Lovely, M. E., and Ondrich, J. I. (1993). Do community-based, long-
term-care services reduce nursing home use? A transition probability analysis. J. Hum.
Resour. 28, 297–317. doi: 10.2307/146205

Hall, W. H., Ramachandran, R., Narayan, S., Jani, A. B., and Vijayakumar, S. (2004).
An electronic application for rapidly calculating Charlson comorbidity score. BMC
Cancer. 4, 1–8. doi: 10.1186/1471-2407-4-94

Hamaker, E. L., Kuiper, R. M., and Grasman, R. P. (2015). A critique of the
cross-lagged panel model. Psychol. Methods 20, 102. doi: 10.1037/a0038889

Henderson, K. V., Goldsmith, R. E., and Flynnm, L. R. (1995).
Demographic characteristics of subjective age. J. Soc Psychol. 135, 447–457.
doi: 10.1080/00224545.1995.9712214

Hopkinson, M. D., Reavell, J., Lane, D. A., and Mallikarjun, P. (2019).
Cognitive behavioral therapy for depression, anxiety, and stress in caregivers of
dementia patients: a systematic review and meta-analysis. Gerontologist. 59, e343–e62.
doi: 10.1093/geront/gnx217

Hubley, A. M., and Russell, L. B. (2009). Prediction of subjective age, desired age,
and age satisfaction in older adults: do some health dimensions contribute more than
others? Int. J. Behav. Dev. 33, 12–21. doi: 10.1177/0165025408099486

Hughes, M. L., and Lachman, M. E. (2018). Social comparisons of health
and cognitive functioning contribute to changes in subjective age. J. Gerontol. B.
73, 816–824. doi: 10.1093/geronb/gbw044

Infurna, F. J., Gerstorf, D., and Lachman, M. E. (2020). Midlife in the 2020s:
opportunities and challenges. Am. Psychol. 75, 470–485. doi: 10.1037/amp0000591

Janson, P., Willeke, K., Zaibert, L., Budnick, A., Berghöfer, A., Kittel-Schneider, S.,
et al. (2022). Mortality, morbidity and health-related outcomes in informal caregivers
compared to Non-Caregivers: a systematic review. Int. J. Environ. Res. Public Health.
19, 5864. doi: 10.3390/ijerph19105864

Joling, K. J., van Hout, H. P., Schellevis, F. G., van der Horst, H. E., Scheltens,
P., Knol, D. L., et al. (2010). Incidence of depression and anxiety in the spouses of
patients with dementia: a naturalistic cohort study of recorded morbidity with a 6-year
follow-up. Am. J. Geriatr. Psychiat. 18, 146–153. doi: 10.1097/JGP.0b013e3181bf9f0f

Kastenbaum, R., Derbin, V., Sabatini, P., and Artt, S. (1972). “The ages of me”:
toward personal and interpersonal definitions of functional aging. Int. J. Aging Hum.
Dev. 3, 197–211. doi: 10.2190/TUJR-WTXK-866Q-8QU7

Kim, Y., Kim, K., Boerner, K., and Han, G. (2018). Aging together: self-perceptions
of aging and family experiences among Korean baby boomer couples.Gerontologist. 58,
1044–1053. doi: 10.1093/geront/gnx132

Kornadt, A. E., Hess, T. M., and Rothermund, K. (2020). Domain-specific views on
aging and preparation for age-related changes—Development and validation of three
brief scales. J. Gerontol. B. 75, 303–307. doi: 10.1037/t88120-000

Kornadt, A. E., Hess, T. M., Voss, P., and Rothermund, K. (2016). Subjective age
across the life span: a differentiated, longitudinal approach. J. Gerontol. B. 73, 767–777.
doi: 10.1093/geronb/gbw072

Kornadt, A. E., Weiss, D., Gerstorf, D., Kunzmann, U., Lücke, A. J., Schilling, O. K.,
et al. (2021). “I felt so old this morning.” Short-term variations in subjective age and
the role of trait subjective age: evidence from the ILSE/EMIL ecological momentary
assessment data. Psychol. Aging. 36, 373–382. doi: 10.1037/pag0000604

Kotter-Grühn, D., Kornadt, A. E., and Stephan, Y. (2016). Looking beyond
chronological age: Current knowledge and future directions in the study of subjective
age. Gerontology. 62, 86–93. doi: 10.1159/000438671

Kotter-Grühn, D., Neupert, S. D., and Stephan, Y. (2015). Feeling old today? Daily
health, stressors, and affect explain day-to-day variability in subjective age. Psychol.
Health. 30, 1470–1485. doi: 10.1080/08870446.2015.1061130

Kwak, S., Kim, H., Chey, J., and Youm, Y. (2018). Feeling how old I am:
subjective age is associated with estimated brain age. Front. Aging Neurosci. 10, 168.
doi: 10.3389/fnagi.2018.00168

Liang, J., Aranda, M. P., and Lloyd, D. A. (2020). Association between
role overload and sleep disturbance among dementia caregivers: the impact
of social support and social engagement. J. Aging Health. 32, 1345–1354.
doi: 10.1177/0898264320926062

Macchi, Z. A., Koljack, C. E., Miyasaki, J. M., Katz, M., Galifianakis, N., Prizer,
L. P., et al. (2020). Patient and caregiver characteristics associated with caregiver
burden in Parkinson’s disease: a palliative care approach. Ann. Palliat Med. 9, S24–33.
doi: 10.21037/apm.2019.10.01

Mahoney, R., Regan, C., Katona, C., and Livingston, G. (2005). Anxiety and
depression in family caregivers of people with Alzheimer disease: the LASER-AD study.
Am. J. Geriatr. Psychiat. 13, 795–801. doi: 10.1097/00019442-200509000-00008

Mejía, S. T., Giasson, H. L., Smith, J., and Gonzalez, R. (2020). Concurrent and
enduring associations between married partners’ shared beliefs and markers of aging.
Psychol. Aging. 35, 925–936. doi: 10.1037/pag0000515

Mejía, S. T., and Gonzalez, R. (2017). Couples’ shared beliefs about aging
and implications for future functional limitations. Gerontologist. 57, S149–S59.
doi: 10.1093/geront/gnx071

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://doi.org/10.1093/geront/gny162
https://doi.org/10.2190/RR3M-VQT0-B9LL-GQDM
https://doi.org/10.1093/geront/26.5.571
https://doi.org/10.1017/S0144686X19000084
https://doi.org/10.1111/bjep.12265
https://doi.org/10.4324/9780203807644
https://doi.org/10.1123/japa.20.4.484
https://doi.org/10.1016/j.jclinepi.2008.01.006
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1080/13607863.2014.886669
https://doi.org/10.1186/s12955-014-0164-6
https://doi.org/10.1007/s10433-022-00688-0
https://doi.org/10.1111/j.1525-1497.2003.30103.x
https://doi.org/10.1016/S0895-4356(02)00585-1
https://doi.org/10.1093/geronb/gbaa069
https://doi.org/10.1016/j.dr.2014.01.001
https://doi.org/10.1037/t29280-000
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1186/s12877-016-0280-8
https://doi.org/10.1093/ageing/11.2.121
https://doi.org/10.2307/146205
https://doi.org/10.1186/1471-2407-4-94
https://doi.org/10.1037/a0038889
https://doi.org/10.1080/00224545.1995.9712214
https://doi.org/10.1093/geront/gnx217
https://doi.org/10.1177/0165025408099486
https://doi.org/10.1093/geronb/gbw044
https://doi.org/10.1037/amp0000591
https://doi.org/10.3390/ijerph19105864
https://doi.org/10.1097/JGP.0b013e3181bf9f0f
https://doi.org/10.2190/TUJR-WTXK-866Q-8QU7
https://doi.org/10.1093/geront/gnx132
https://doi.org/10.1037/t88120-000
https://doi.org/10.1093/geronb/gbw072
https://doi.org/10.1037/pag0000604
https://doi.org/10.1159/000438671
https://doi.org/10.1080/08870446.2015.1061130
https://doi.org/10.3389/fnagi.2018.00168
https://doi.org/10.1177/0898264320926062
https://doi.org/10.21037/apm.2019.10.01
https://doi.org/10.1097/00019442-200509000-00008
https://doi.org/10.1037/pag0000515
https://doi.org/10.1093/geront/gnx071
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

Montepare, J. M. (2020). An exploration of subjective age, actual age, age
awareness, and engagement in everyday behaviors. Eur. J. Ageing. 17, 299–307.
doi: 10.1007/s10433-019-00534-w

Montepare, J. M., and Lachman, M. E. (1989). “You’re only as old as you feel”: Self-
perceptions of age, fears of aging, and life satisfaction from adolescence to old age.
Psychol. Aging. 4, 73–78. doi: 10.1037/0882-7974.4.1.73

Muthén, L. K., and Muthén, B. O. (2017). Mplus User’s Guide. Los Angeles, CA,
USA: Mplus.

Nah, S., Martire, L. M., and Zhaoyang, R. (2022). Perceived gratitude, role overload,
andmental health among spousal caregivers of older adults. J. Gerontol. B. 77, 295–299.
doi: 10.1093/geronb/gbab086

O’Brien, E. L., and Smyth, J. M. (2023). Between-person and daily within-person
variation patterns in measures of views of aging. J. Gerontol. B. 78, 1686–1690.
doi: 10.1093/geronb/gbad083

Opdebeeck, C., Yates, J. A., Kudlicka, A., and Martyr, A. (2019). What are
subjective cognitive difficulties and do they matter? Age Ageing. 48, 122–127.
doi: 10.1093/ageing/afy148

Orth, U., Clark, D. A., Donnellan, M. B., and Robins, R. W. (2021). Testing
prospective effects in longitudinal research: comparing seven competing cross-lagged
models. J. Pers. Soc. Psychol. 120, 1013–1034. doi: 10.1037/pspp0000358

Pinquart, M., and Wahl, H. W. (2021). Subjective age from childhood to advanced
old age: a meta-analysis. Psychol. Aging. 36, 394–406. doi: 10.1037/pag0000600

Prasad, A., Miller, E. A., Burr, J. A., and Boerner, K. (2022). Diagnoses of chronic
health conditions and change in subjective age: the moderating role of chronological
age. Gerontologist. 62, 276–285. doi: 10.1093/geront/gnab057

Quan, H., Li, B., Couris, C. M., Fushimi, K., Graham, P., Hider, P., et al. (2011).
Updating and validating the charlson comorbidity index and score for risk adjustment
in hospital discharge abstracts using data from 6 countries. Am. J. Epidemiol. 173,
676–682. doi: 10.1093/aje/kwq433

Quinn, C., Clare, L., and Woods, R. T. (2012). What predicts whether caregivers
of people with dementia find meaning in their role? Int. J. Geriatr. Psychiat. 27,
1195–1202. doi: 10.1002/gps.3773

Quinn, C., Nelis, S. M., Martyr, A., Morris, R. G., Victor, C., Clare, L., et al. (2020).
Caregiver influences on ‘living well’for people with dementia: findings from the IDEAL
study. Aging Ment. Health. 24, 1505–1513. doi: 10.1080/13607863.2019.1602590

Rapp, S. R., and Chao, D. (2000). Appraisals of strain and of gain: effects on
psychological wellbeing of caregivers of dementia patients. Aging Ment. Health. 4,
142–147. doi: 10.1080/13607860050008664

Roffman, C. E., Buchanan, J., and Allison, G. T. (2014). Predictors of non-use of
prostheses by people with lower limb amputation after discharge from rehabilitation:
development and validation of clinical prediction rules. J. Physiother. 60, 224–231.
doi: 10.1016/j.jphys.2014.09.003

Rubin, D. C., and Berntsen, D. (2006). People over forty feel 20% younger
than their age: subjective age across the lifespan. Psychon. Bull. Rev. 13, 776–780.
doi: 10.3758/BF03193996

Rupprecht, F. S., and Lang, F. R. (2020). Personal ideals of aging and longevity: the
role of subjective discordances. Psychol. Aging. 35, 385. doi: 10.1037/pag0000455

Rupprecht, F. S., Sabatini, S., Diehl, M. K., Gerstorf, D., Kaspar, R., Schilling, O. K.,
et al. (2022). Awareness of age-related change in the context of major life events. Front.
Psychiat. 13, 954048. doi: 10.3389/fpsyt.2022.954048

Sabatini, S., Siebert, J. S., Diehl, M. K., Brothers, A., and Wahl, H. W. (2022).
Identifying predictors of self-perceptions of aging based on a range of cognitive,
physical, andmental health indicators: twenty-year longitudinal findings from the ILSE
study. Psychol. Aging. 37, 486–502. doi: 10.1037/pag0000668

Sabatini, S., Turner, S., Brooker, H., Ballard, C., Corbett, A., Hampshire, A., et al.
(2023b). Physical and mental health conditions account for variability in awareness of
age-related changes. Front. Psychiat. 14, 1152177. doi: 10.3389/fpsyt.2023.1152177

Sabatini, S., Ukoumunne, O. C., Ballard, C., Brothers, A. F., Kaspar, R., Collins,
R., et al. (2020). International relevance of two measures of awareness of age-related
change (AARC). BMC Geriatr. 20, 359. doi: 10.1186/s12877-020-01767-6

Sabatini, S., Ukoumunne, O. C., Ballard, C., Collins, R., Corbett, A., Brooker,
H., et al. (2021b). Cross-sectional and longitudinal associations between subjective
sleep difficulties and self-perceptions of aging. Behav. Sleep Med. 20, 732–761.
doi: 10.1080/15402002.2021.1994405

Sabatini, S., Ukoumunne, O. C., Ballard, C., Collins, R., Kim, S., Corbett, A., et al.
(2021a). What does feeling younger or older than one’s chronological age mean to men
and women? Qualitative and quantitative findings from the PROTECT study. Psychol.
Health. 38, 324–347. doi: 10.1080/08870446.2021.1960989

Sabatini, S., Wahl, H.W., Diehl, M., Clare, L., Ballard, C., Brooker, H., et al. (2023a).
Testing bidirectionality in associations of awareness of age-related gains and losses with
physical, mental, and cognitive functioning across one year: the role of age. J. Gerontol.
B. 78, 2026–2036. doi: 10.1093/geronb/gbad150

Shiroky, J. S., Schipper, H. M., Bergman, H., and Chertkow, H. (2007). Can you
have dementia with an MMSE score of 30? Am. J. Alzheimer’s Dis. Other Dement. 22,
406–415. doi: 10.1177/1533317507304744

Skoblow, H. F., and Proulx, C. M. (2022). C-reactive protein, subjective aging, and
incident cardiovascular disease: a mediation model. J. Gerontol. B. 77, 1654–1658.
doi: 10.1093/geronb/gbac051

Snyder, S. A., and Vitaliano, P. P. (2020). Caregiver psychological distress:
longitudinal relationships with physical activity and diet. Am. J. Alzheimer’s Dis. Other.
Dement. 35, 1533317520904554. doi: 10.1177/1533317520904554

StataCorp (2021). Stata Statistical Software: Release 17.

Stephan, Y., Caudroit, J., Jaconelli, A., and Terracciano, A. (2014). Subjective age
and cognitive functioning: a 10-year prospective study. Am. J. Geriatr. Psychiat. 22,
1180–1187. doi: 10.1016/j.jagp.2013.03.007

Stephan, Y., Chalabaev, A., Kotter-Gruhn, D., and Jaconelli, A. (2013). “Feeling
younger, being stronger”: an experimental study of subjective age and physical
functioning among older adults. J. Gerontol. B. 68, 1–7. doi: 10.1093/geronb/gbs037

Stephan, Y., Sutin, A. R., Luchetti, M., and Terracciano, A. (2022). The prospective
relationship between subjective aging and inflammation: evidence from the health and
retirement study. Psychophysiology. 60, e14177. doi: 10.1111/psyp.14177

Stephan, Y., Sutin, A. R., and Terracciano, A. (2016). Feeling older and risk of
hospitalization: evidence from three longitudinal cohorts.Health Psychol. 35, 634–637.
doi: 10.1037/hea0000335

Stephan, Y., Sutin, A. R., and Terracciano, A. (2018). Subjective age
and mortality in three longitudinal samples. Psychosom. Med. 80, 659–664.
doi: 10.1097/PSY.0000000000000613

Talley, R. C., and Crews, J. E. (2007). Framing the public health of caregiving. Am.
J. Public Health. 97, 224–228. doi: 10.2105/AJPH.2004.059337

Tarlow, B. J., Wisniewski, S. R., Belle, S. H., Rubert, M., Ory, M. G., Gallagher-
Thompson, D., et al. (2004). Positive aspects of caregiving: contributions of the REACH
project to the development of new measures for Alzheimer’s caregiving. Res. Aging. 26,
429–453. doi: 10.1177/0164027504264493

Teuscher, U. (2009). Subjective age bias: a motivational and information processing
approach. Int. J. Behav. Dev. 33, 22–31. doi: 10.1177/0165025408099487

Thyagarajan, B., Shippee, N., Parsons, H., Vivek, S., Crimmins, E., Faul, J., et al.
(2019). How does subjective age get “under the skin”? The association between
biomarkers and feeling older or younger than one’s age: the health and retirement
study. Innov. Aging. 3, igz035. doi: 10.1093/geroni/igz035

Turner, S. G., Hooker, K., Chandler, K., Settersten, R., and Stawski, R.
S. (2023). Daily caregiving appraisals, future self-views, and physical activity
goals among adult-daughter dementia caregivers. J. Gerontol. B. 78, 1813–1823.
doi: 10.1093/geronb/gbad119

Turner, S. G., Witzel, D. D., Stawski, R. S., and Hooker, K. (2022). How
do marital transitions affect self-perceptions of aging? Res. Aging. 45, 374–384.
doi: 10.1177/01640275221113219

Uotinen, V., Rantanen, T., and Suutama, T. (2005). Perceived age as a predictor
of old age mortality: a 13-year prospective study. Age Ageing. 34, 368–372.
doi: 10.1093/ageing/afi091

Veenstra, M., Daatland, S. O., and Aartsen, M. J. (2020). The role of subjective age
in sustaining wellbeing and health in the second half of life. Age. Soc. 41, 2446–2466.
doi: 10.1017/S0144686X2000032X

Waligora, K. J., Bahouth, M. N., and Han, H. R. (2019). The self-care needs and
behaviors of dementia informal caregivers: a systematic review. Gerontologist. 59,
e565–e83. doi: 10.1093/geront/gny076

Wang, X., Robinson, K. M., and Hardin, H. K. (2015). The impact of caregiving
on caregivers’ medication adherence and appointment keeping. West J. Nurs. Res. 37,
1548–1562. doi: 10.1177/0193945914533158

Ward, R. A. (2013). Change in perceived age in middle and later life. Int. J. Aging
Hum. Dev. 76, 251–267. doi: 10.2190/AG.76.3.e

Watson, B., Tatangelo, G., and McCabe, M. (2019). Depression and anxiety
among partner and offspring carers of people with dementia: a systematic review.
Gerontologist. 59, e597–610. doi: 10.1093/geront/gny049

Westerhof, G. J., Barrett, A. E., and Steverink, N. (2003). Forever young? A
comparison of age identities in the United States andGermany.Res. Aging. 25, 366–383.
doi: 10.1177/0164027503025004002

Westerhof, G. J., Gabrian, M., Brothers, A. F., Barrett, A. E., Diehl, M. K.,
Montepare, J. M., et al. (2014). The influence of subjective aging on health
and longevity: a meta-analysis of longitudinal data. Psychol. Aging. 29, 793–802.
doi: 10.1037/a0038016

Westerhof, G. J., Nehrkorn-Bailey, A. M., Tseng, H. Y., Brothers, A., and
Siebert, J. S., Wurm, S., et al. (2023). Longitudinal effects of subjective aging
on health and longevity: an updated meta-analysis. Psychol. Aging. 38, 147–166.
doi: 10.1037/pag0000737

Wettstein, M., Wahl, H. W., and Kornadt, A. E. (2021). Longitudinal associations
between perceived stress and views on aging: evidence for reciprocal relations. Psychol.
Aging. 36, 752–766. doi: 10.1037/pag0000632

Wienert, J., Kuhlmann, T., and Lippke, S. (2015). Direct effects of a domain-
specific subjective age measure on self-reported physical activity–Is it more

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://doi.org/10.1007/s10433-019-00534-w
https://doi.org/10.1037/0882-7974.4.1.73
https://doi.org/10.1093/geronb/gbab086
https://doi.org/10.1093/geronb/gbad083
https://doi.org/10.1093/ageing/afy148
https://doi.org/10.1037/pspp0000358
https://doi.org/10.1037/pag0000600
https://doi.org/10.1093/geront/gnab057
https://doi.org/10.1093/aje/kwq433
https://doi.org/10.1002/gps.3773
https://doi.org/10.1080/13607863.2019.1602590
https://doi.org/10.1080/13607860050008664
https://doi.org/10.1016/j.jphys.2014.09.003
https://doi.org/10.3758/BF03193996
https://doi.org/10.1037/pag0000455
https://doi.org/10.3389/fpsyt.2022.954048
https://doi.org/10.1037/pag0000668
https://doi.org/10.3389/fpsyt.2023.1152177
https://doi.org/10.1186/s12877-020-01767-6
https://doi.org/10.1080/15402002.2021.1994405
https://doi.org/10.1080/08870446.2021.1960989
https://doi.org/10.1093/geronb/gbad150
https://doi.org/10.1177/1533317507304744
https://doi.org/10.1093/geronb/gbac051
https://doi.org/10.1177/1533317520904554
https://doi.org/10.1016/j.jagp.2013.03.007
https://doi.org/10.1093/geronb/gbs037
https://doi.org/10.1111/psyp.14177
https://doi.org/10.1037/hea0000335
https://doi.org/10.1097/PSY.0000000000000613
https://doi.org/10.2105/AJPH.2004.059337
https://doi.org/10.1177/0164027504264493
https://doi.org/10.1177/0165025408099487
https://doi.org/10.1093/geroni/igz035
https://doi.org/10.1093/geronb/gbad119
https://doi.org/10.1177/01640275221113219
https://doi.org/10.1093/ageing/afi091
https://doi.org/10.1017/S0144686X2000032X
https://doi.org/10.1093/geront/gny076
https://doi.org/10.1177/0193945914533158
https://doi.org/10.2190/AG.76.3.e
https://doi.org/10.1093/geront/gny049
https://doi.org/10.1177/0164027503025004002
https://doi.org/10.1037/a0038016
https://doi.org/10.1037/pag0000737
https://doi.org/10.1037/pag0000632
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabatini et al. 10.3389/fpsyg.2023.1287842

important how old you are or how old you feel? Health Psychol. Rep. 3, 131–139.
doi: 10.5114/hpr.2015.51450

World Health Organization (2021). Available online at: https://www.who.int/news-
room/fact-sheets/detail/dementia (accessed December 9, 2023).

World Health Organization (2023). Mental health of older adults. Available
online at: http://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-
adults (accessed December 9, 2023).

Wulff, J., Fänge, A. M., Lethin, C., and Chiatti, C. (2020). Self-reported symptoms of
depression and anxiety among informal caregivers of persons with dementia: a cross-
sectional comparative study between Sweden and Italy. BMCHealth Serv. Res. 20, 1–15.
doi: 10.1186/s12913-020-05964-2

Zarit, S. H. (2012). Positive aspects of caregiving: more than looking on
the bright side. Aging Mental Health 16, 673–674. doi: 10.1080/13607863.2012.6
92768

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1287842
https://doi.org/10.5114/hpr.2015.51450
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
http://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
http://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://doi.org/10.1186/s12913-020-05964-2
https://doi.org/10.1080/13607863.2012.692768
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Correlates of felt age in caregivers of people with dementia: findings from the IDEAL study
	1 Introduction
	1.1 Felt age and family relationships
	1.2 Felt age in dementia family caregivers
	1.3 The proposed study

	2 Materials and methods
	2.1 Participants
	2.1.1 Attrition

	2.2 Measures
	2.2.1 Felt age
	2.2.2 Depression
	2.2.3 Number of health conditions
	2.2.4 Stress
	2.2.5 Positive aspects of caregiving
	2.2.6 Hours of care per day
	2.2.7 Personal characteristics

	2.3 Analyses

	3 Results
	3.1 Descriptive statistics
	3.2 Change in caregivers' FA
	3.2.1 FA at baseline as predictor of health and wellbeing over time
	3.2.2 Hours of caregiving per day as moderator

	3.3 Bidirectional influences between FA and health and wellbeing

	4 Discussion
	4.1 Connections between caregivers' FA and health and wellbeing: key findings
	4.1.1 Depression
	4.1.2 Number of health conditions
	4.1.3 Stress
	4.1.4 Positive aspects of caregiving

	4.2 Limitations

	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	Supplementary material
	References


