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Abstract

Objectives: Understanding what influences changes over time in caregiver well-being is important for the development of effective support. This
study explores differences in trajectories of caregiver stress and positive aspects of caregiving (PAC).

Methods: Caregivers of community-dwelling individuals with mild-to-moderate dementia at baseline from the IDEAL cohort were interviewed at
baseline (n=1,203), 12 months (n = 917), and 24 months (n = 699). Growth mixture models identified multiple growth trajectories of caregiver
stress and PAC in the caregiver population. Associations between study measures and trajectory classes were examined using multinomial
logistic regression and mixed-effects models.

Results: Mean stress scores increased over time. A 4-class solution was identified: a “high"” stable class (8.3%) with high levels of stress, a
“middle” class (46.1%) with slightly increasing levels of stress, a “low"” class (39.5%) with initial low levels of stress which slightly increased
over time, and a small “increasing” class (6.1%) where stress level started low but increased at a steeper rate. Mean PAC scores remained
stable over time. A 5-class solution was identified: 3 stable classes (“high,” 15.2%; “middle,” 67.6%; “low" 9.3%), a small “increasing” (3.4%)
class, and 1 “decreasing” class (4.5%). For stable classes, positive ratings on study measures tended to be associated with lower stress or
higher PAC trajectories and vice versa. Those with “increasing” stress also had worsening trajectories of several study measures including
depression, relationship quality, competence, and ability to cope.

Discussion: The findings highlight the importance of identifying caregivers at risk of increased stress and declining PAC and offering them
targeted support.

Keywords: Alzheimer's disease, Carer, Cohort, Well-being

Informal caregivers are family members or friends who pro-
vide support to someone with dementia. The need for better
help for caregivers of people with dementia has been identi-
fied in policy and practice guidelines (Alzheimer’s Association,
2023; Gauthier et al., 2022). These caregivers provide exten-
sive support for people with dementia. Caregiving can have
a significant negative impact on caregivers’ health and well-
being (Alzheimer’s Association, 2023). Understanding how
caregiver well-being changes over time and the factors that
might influence this is important for the development of effec-
tive help. Typically, caregiver well-being has been explored by
focusing on specific domains, most commonly the negative
aspects of well-being characterized in terms of levels of bur-

den or stress. However, caregiving can also be a positive expe-
rience (Kramer, 1997; Quinn & Toms, 2019) and research
has shown that positive and negative aspects of caregiving
can have independent associations with caregiver well-being
(Quinn et al., 2019). While there is a growing evidence base
about what might influence caregivers’ experiences of stress
or positive aspects of caregiving (PAC), less is known about
whether experiences change over time and what factors might
influence trajectories of change. A better understanding of
this would help in the development of more holistic methods
of supporting caregivers.

Theoretically, the negative aspects of caregiving tend
to be viewed in terms of what causes stress or burden, or
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alternatively the impact on caregiving outcomes (e.g., Pearlin
et al., 1990). Models of stress (e.g., Folkman, 1997) indi-
cate that stress can be mitigated through effective coping,
but caregiving stressors can multiply or change over time,
stretching coping resources to the extent that they are not
fully effective. Because studies of caregiving have typically
focused on burden, rather than stress, the review of the evi-
dence base here will predominantly draw on studies exploring
this aspect. A few studies have explored how burden changes
over time; reviews by Chiao et al. (2015) identified 3 stud-
ies and van den Kieboom et al. (2020) identified 11 stud-
ies. Out of these, only one study focused on stress. Despite
wide differences in follow-up periods, they did indicate that,
overall, both burden (Brodaty et al., 2014; Conde-Sala et al.,
2014; Froelich et al., 2009; Jones et al., 2017; Reed et al.,
2020) and stress (Svendsboe et al., 2018) increase over time.
However, Kajiwara et al. (2018) reported no difference in
burden scores over 12 months and Aguera-Ortiz et al. (2010)
reported a small decrease in burden at 12-month follow-up.
A few studies have explored predictors of burden over time;
these include transitions (e.g., Bleijlevens et al., 2015), behav-
ioral symptoms and functional limitations in the person
with dementia (e.g., Brodaty et al., 2014; Jones et al., 2017
Mohamed et al., 2010; Reed et al., 2020), caregiver person-
ality, and sense of competence (e.g., Reis et al., 1994; van der
Lee et al., 2017). A review by van der Lee et al. (2014), which
included cross-sectional studies, identified seven core domains
that influence burden, encompassing the behavior, mood, cog-
nitive function and self-care ability in the person with demen-
tia, and caregiver support, physical and psychological health,
competence, coping, and personality. There is little research
into what might influence different trajectories of burden
over time and only one study has focused on caregiver stress.
Studies have identified differences in trajectories of burden
due to caregiver ethnicity (Skarupski et al., 2009) and kin
relationship (Vinas-Diez et al., 2017). Bangerter et al. (2019)
examined the influence of resources and transitional events
on role captivity and role overload over 12 months. The study
Svendsboe et al. (2018), which is the only study to explore
caregiving stress, only examined the influence of diagnosis
(dementia with Lewy bodies [DLB] or Alzheimer’s disease
[AD]) and living situation (living at home or nursing home)
on stress over a 3-year period. To our knowledge, only one
study has explored the influence of multiple factors on trajec-
tories of burden in caregivers of community-dwelling people
with AD (Conde-Sala et al., 2014). This study identified one
group demonstrating stable scores, one group with moderate
baseline burden that increased in severity, and a third group
with high baseline burden that decreased in severity. There
were some differences in the individuals within these groups,
providing initial evidence that longitudinally there could be
differences in burden. As far as we are aware, no study has
explored the influence of multiple factors on trajectories of
caregiver stress.

There is growing evidence that caregivers have positive expe-
riences in providing care (Yu et al., 2018). Specifically, they
describe benefits for themselves such as personal accomplish-
ment and gratification, benefits for the person with dementia,
and dyadic benefits relating to the continuation of the rela-
tionship (Quinn et al., 2024; Yu et al., 2018). Identifying posi-
tive experiences in providing care can have a beneficial impact
on caregiver well-being (e.g., Quinn & Toms, 2019). Yet there
is conceptual unclarity about the role that positive experiences

have for caregivers. In the Stress Process Model (Pearlin et al.,
1990), gain is conceptualized as a mediator of the caregiving
process. Feelings of gain are linked to the enhancement of the
self and inner growth, whereas barriers to the development of
this result in “secondary intrapsychic strains.” In other theo-
retical perspectives, positive experiences may act as a means
to adapt to stressors or form a type of coping (Folkman, 1997;
Fredrickson, 2004; Tennen & Affleck, 2002). Theoretically
then, positive experiences might buffer the effects of caregiv-
ing stress. Although there is a suggestion that positive and
negative dimensions of caregiving exist at opposite ends of a
continuum, it is also possible that both states can co-occur at
the same time (Quinn et al., 2019). There are limitations in
the predominantly cross-sectional evidence base, and there is
little evidence about whether and how positive experiences
change over time. A systematic review (Quinn & Toms, 2019)
identified only a few studies that had incorporated measures
of positive experiences in longitudinal studies. Although three
studies measured positive experiences longitudinally, they did
not report the data for each time point (Cohen et al., 1994;
Lethin et al., 2017; Reis et al., 1994). Lévesque et al. (1998)
collected data at baseline and 1 year later and found a non-
significant decrease in positive experiences at follow-up. Gold
et al. (1995) conducted assessments at baseline and 6 months
later and, although not reporting a significant change over
time, reported that gender (female), social support, and health
were significant predictors of positive experiences.

In conclusion, a review of longitudinal studies provides
little evidence concerning how stress changes over time,
although evidence from research on burden indicates there
might be different trajectories. Additionally, few studies have
explored changes in PAC over time and none have looked
at differences within trajectories. Understanding more about
potential caregiving stress and PAC changes over time, and
what factors may influence this, would help in the develop-
ment of more effective support for caregivers. The aims of this
study were as follows:

1. To explore changes in caregiver stress and PAC over time.

2. To identify whether there are groups with different tra-
jectories of caregiver stress and PAC over time and if
s0, to identify factors associated with these trajectories.
Specifically, we will examine experiences of caregiving
(stress, social restriction, PAC, competence, and coping),
psychological characteristics and health (neuroticism,
self-esteem, and depression), quality of the relationship
with the person with dementia, physical health, and abil-
ities of the person with dementia (functional activities,
dependence, presence and severity of distress, and cogni-
tive function).

We hypothesized that both caregiver stress and PAC would
change over time and it would be possible to identify groups
with different trajectories on these measures.

Method

Design

The study analyzes longitudinal data from the “Improving the
Experience of Dementia and Enhancing Active Life (IDEAL)
study” (Clare et al., 2014). Participants were identified from
29 National Health Service sites within Great Britain. Data
were collected using questionnaire packs that caregivers
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self-completed. This study used data collected at three assess-
ment time points at 12-month intervals. The IDEAL study
was approved by the Wales Research Ethics Committee 5 (ref-
erence 13/WA/0405), and the Ethics Committee of the School
of Psychology, Bangor University (reference 2014-11684),
and is registered with UKCRN (#16593).

Participants

The IDEAL cohort was formed by recruiting community-
dwelling individuals diagnosed with mild-to-moderate
dementia of any type, with a Mini-Mental State Examination
(MMSE; Folstein et al., 1975) score =15 on enrollment,
and able to provide informed consent. Where the person
with dementia was willing to take part, the caregiver was
approached to participate. For the purposes of this paper, we
used information that caregivers provided about their own
experiences and those of the person with dementia. People
with dementia were also administered a measure of cognitive
functioning. At baseline (Time 1, T1), there were 1,277 care-
givers. We excluded caregivers of people who moved into res-
idential care during the study period and any caregivers who
were substituted for the originally participating caregiver at
T2 or T3 resulting in 1,203 caregivers at T1, 917 at T2, and
699 at T3.

Measures

The IDEAL study assessments included an extensive set of
measures (for details, see Clare et al., 2014). This study used
a specific subset of these measures, with measure selection
guided by previous findings and the domains identified by
van den Kieboom et al. (2020). See Supplementary Material
for a more detailed description of the measures included in
the analyses.

Demographic Measures

Measures included caregiver status (kin relationship), sex,
age, living situation, education, socioeconomic status, and
hours spent per day caregiving. For the care recipient, infor-
mation was collected on the diagnosis.

Study Measures
Measures about the caregiver

Caregivers completed measures relating to experiences of
caregiving. Caregiver stress was measured with the 15-item
Relative Stress Scale (example item: Do you ever feel frus-
trated with your relative/friend?), and the 2-item Modified
Social Restriction Scale explored how easy it is to find some-
one to look after the care recipient. The nine-item PAC scale
explored positive experiences (example item: Providing help
to my relative/friend has made me feel appreciated) whilst the
three-item Caregiving Competence Scale measured perceived
competency (example item: How often do you feel that you
are doing a good job as a caregiver?). A single item (Do you
think you cope well as a caregiver?) measured coping.
Caregivers also completed measures pertaining to psycho-
logical characteristics and health. These were the mini-IPIP
neuroticism measure (example item: I seldom feel blue), the
10-item Rosenberg Self-Esteem Scale (example item: I feel
that I’'m a person of worth, at least on an equal plane with
others), and the 20-item Center for Epidemiologic Studies—
Depression Scale-Revised (CES-D-R; example item: I felt
sad). The relationship with the person with dementia was

measured using the five-item Positive Affect Index, which
measured current relationship quality with the care recipient
(example item: How often do you and your relative friend do
things together). Physical health was measured using a single
item of self-rated health (Overall, how would you rate your
health in the past 4 weeks?).

Measures about the care recipient

Caregivers completed the Functional Activities Questionnaire
(example item: Can your relative/friend shop alone for clothes,
household necessities, and groceries?) and the Dependence
scale (example item: Does your relative/friend need to be tube
fed?) about the abilities of the care recipient. The presence
and severity of, and distress due to, neuropsychiatric symp-
toms were assessed using the Neuropsychiatric Inventory
(NPI) Questionnaire (example item: Is your relative/friend
stubborn and resistive to help from others?). The cognitive
ability of the care recipient was assessed using the MMSE.

Statistical Analysis

Version 7 of the IDEAL data set was used. Using Mplus v8.2,
we employed growth mixture modeling (GMM) to identify
multiple classes of growth trajectories of stress and PAC. More
details on model selection can be found in Supplementary
Material and Supplementary Figures 1 and 2. Based on model
fit indices, class size, and theoretical interpretations, a four-
class solution was taken forward for stress and a five-class
solution for PAC. For stress, the average latent class proba-
bilities ranged from 0.81to 0.83 and the entropy was 0.68
(Supplementary Tables 1 and 2) and for PAC, the average
latent class probabilities ranged from 0.75 to 0.90 and the
entropy was 0.79 (Supplementary Tables 3 and 4). The poste-
rior probability of class membership was used to investigate
associations of baseline measures with the intercept (baseline)
and slope (change per timepoint) of each class through mul-
tinomial regression. Adjusted odds ratios are reported along-
side 95% confidence intervals. The adjusted odds ratios are
the relative odds of being in a given class over the reference
class, given exposure to the variable of interest, and after con-
trolling for other covariates in the model.

Mixed-effects modeling examined associations of class
membership with trajectories of scores on measures assessed
longitudinally. Mixed-effects modeling was conducted in R
using the Ime4 package, with random effects to account for
interindividual variation. For continuous measures, residuals
were checked for normality. For all continuous measures, a
gamma distribution with a log link was fitted. A binomial dis-
tribution with a log link was fitted for coping, and a Poisson
model was fitted for the count of the number of NPI symp-
toms. All models were adjusted for caregiver sex, caregiver
age, diagnosis type, and caregiver status.

Missing data on outcome measures were handled using
full-information maximum-likelihood estimation with the
assumption that data are missing at random. Missing data
on covariates were imputed using multiple imputation with
chained equations in Mplus, generating 25 data sets. Estimates
were combined according to Rubin’s rules.

To further explore the relationship between stress and PAC,
a parallel process model was specified to jointly model both
stress and PAC in the same growth mixture model. Based
on model fit indices, the three-class solution (GMM-CI)
was taken forward. Class solutions beyond three resulted in
classes corresponding to the three classes of the three-class
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solution, but with increasing numbers of very small classes
(<2%; Supplementary Table 5). The average latent class prob-
abilities ranged from 0.80 to 0.96 and the entropy was high
at 0.891 (Supplementary Table 6).

Results

Our study cohort comprised 1,203 caregivers at T1, 917 at
T2, and 699 at T3. A comparison of caregivers who remained
and did not remain in the study is presented in Supplementary
Table 7. Caregiver and care-recipient characteristics and
scores on study variables are summarized in Supplementary
Table 8. At baseline, caregiver mean age was 69 years, two
thirds were females caring for a man, and more than 80%
of caregivers were spouses or partners. Overall, mean stress
increased over time and PAC remained stable.

Stress

Scores for stress were available for 1,181 caregivers at one
or more time points (1,120 at T1, 857 at T2, and 657 at T3).
As shown in Figure 1A, mean stress scores increased at each
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Figure 1. Trajectories of caregiving stress over time. Panel (A) The mean
intercept and slope of the Relative Stress Scale for caregivers. Panel

(B) Trajectories of stress determined from the GMM-CI model; Class 1:
High, Class 2: Middle, Class 3: Low, and Class 4: Increasing. The mean
intercepts and slopes associated with each class are shown, as are

the intercept and slope variances which are equal across classes. 95%
confidence intervals are displayed in brackets. GMM-CI = growth mixture
model-class invariant

time point (2.47, 95% 2.19-2.76). We investigated hetero-
geneity in trajectories of stress using growth mixture models
and based on model fit, class size, and theoretical interpreta-
tions, a four-class solution was taken forward. The resulting
classes were a stable class with high levels of stress (Class 1,
hereafter referred to as “High,” 8.3%), a middle class with
slightly increasing levels of stress (Class 2, hereafter referred
to as “Middle,” 46.1%), a class with low levels of stress, again
with a slight increase over the study period (Class 3, hereafter
referred to as “Low,” 39.5%), and a small class which started
low but increased at a steeper rate (Class 4, hereafter referred
to as “Increasing,” 6.1%). Trajectories, alongside fixed and
random effects, are shown in Figure 1B, and individuals
within each class are plotted in Supplementary Figure 3.
Characteristics of the caregivers in each class are shown in
Supplementary Table 9. Given some uncertainty in class mem-
bership, further analyses took into account the probabilities
of each individual being a member of each class. Associations
of baseline measures with class membership were examined
using multinomial regression (Table 1).

The biggest differences were seen between the High,
Middle, and Low classes of stress, distinguished by their
scores at baseline since they are relatively stable over time.
Compared with the Middle class, those in the High class
were at baseline more likely to score higher on neuroticism,
report more NPI symptoms, and report increased severity of
symptoms and increased distress at symptoms. They were
more likely to report lower self-esteem, competence, relation-
ship quality, PAC, higher social restriction and depression,
and less ability to cope. The person they provided care for
was also more likely to be functionally impaired and more
dependent at baseline. Generally, the opposite was seen for
the Low stress group when compared to the Middle group.
At baseline, they scored lower on neuroticism, reported fewer
NPI symptoms, lower severity of symptoms, and less distress
at symptoms. They were likely to report better self-esteem,
competence, relationship quality, PAC, and coping and had
fewer social restrictions and less depression. The care recipi-
ent was more likely to have better cognition (MMSE) and be
less functionally impaired and less dependent. Additionally,
they were more likely to report better self-rated health, were
more likely to be male, to be a family/friend caregiver, and less
likely to care for someone with Parkinson’s disease dementia
(PDD) or DLB.

The Increasing stress class had similar baseline scores of
stress to the Low stress class, and they had similar baseline
scores to the Low stress class on most study measures. We,
therefore, compared the Increasing class with the Low class to
see if we could identify any factors associated with Increasing
stress when scores at baseline were similar. Those in the
Increasing class were likely to be more socially restricted
and have poorer self-rated health at baseline, but actual
numerical differences were quite small. No other differences
were found; therefore, we investigated further by exploring
whether increasing stress may be explained by changes in
study measures over time using mixed-effects models (Table 2
and Supplementary Table 10). Those in the Increasing stress
class were more likely to report increasing numbers and
severity of NPI symptoms and increasing distress at symp-
toms compared to those in the Low class. They were more
likely to show a greater decline in competence, relationship
quality, PAC, and self-rated health, and become less able to
cope. There was a greater likelihood of increasing depression
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Table 1. Associations of Baseline Measures With Classes of Stress

Baseline measures C1 High (8.3%)
(ref: C2 Middle)

OR (95% CI)

C3 Low (39.5%)
(ref: C2 Middle)
OR (95% CI)

C4 Increasing
(6.1%)

(ref: C2 Middle)
OR (95% CI)

C4 Increasing
(6.1%)

(ref: C1 Low)
OR (95% CI)

1.01 (0.97-1.05)
0.35 (0.10-1.27)

Caregiver age

Caregiver sex (male)

Diagnosis
AD Ref
VaD 1.42 (0.49-4.12)
Mixed AD/VaD 1.67 (0.77-3.65)
FTD 1.54 (0.35-6.76)
PDD/DLB 1.14 (0.36-3.63)
Other 1.69 (0.29-9.75)
Caregiver status (family/friend) 1.18 (0.38-3.66)
Measures about the care recipient
FAQ-I 1.09 (1.03-1.15)*
Dependence-I 1.36 (1.14-1.63)*
NPI distress 1.29 (1.15-1.46)*
NPI severity 1.32 (1.18-1.48)*
NPI symptoms 1.64 (1.27-2.13)*%
MMSE 0.99 (0.91-1.09)
Measures about the caregiver
MSRS 1.55 (1.22-1.96)*
PAC 0.93 (0.89-0.98)*
Competence 0.61 (0.45-0.81)*
Neuroticism (mini-IPIP) 1.58 (1.31-1.90)*
Self-esteem (RSE) 0.85 (0.78-0.93)*
CES-D-R 1.17 (1.11-1.23)*
PAI current 0.79 (0.70-0.90)*
Self-rated health 0.74 (0.54-1.02)
Coping (never/sometimes vs often/always) 4.11 (2.04-8.31)*

1.00 (0.99-1.02)
2.29 (1.53-3.43)*

1.02 (0.98-1.06)
0.79 (0.21-3.02)

1.02 (0.98-1.05)
0.35 (0.09-1.36)

Ref Ref Ref

1.36 (0.73-2.53) 0.43 (0.05-3.61) 0.31 (0.04-2.83)
1.02 (0.64-1.64) 1.35 (0.53-3.40) 1.31 (0.48-3.61)
0.74 (0.34-1.61) NE NE

0.43 (0.19-0.94)* NE NE

0.14 (0.02-1.11) NE NE

2.53 (1.35-4.73)* 0.62 (0.14-2.75) 0.24 (0.05-1.18)
0.88 (0.85-0.90)* 0.85 (0.79-0.92)* 0.97 (0.89-1.05)
0.61 (0.54-0.68)* 0.62 (0.48-0.79)* 1.01 (0.77-1.33)
0.72 (0.67-0.78)* 0.54 (0.38-0.76)* 0.75 (0.53-1.06)
0.72 (0.66-0.78)* 0.58 (0.42-0.80)* 0.80 (0.58-1.12)
0.60 (0.54-0.68)* 0.44 (0.31-0.62)* 0.72 (0.51-1.03)
1.09 (1.04-1.15)* 1.10 (0.96-1.26) 1.01 (0.87-1.16)
0.55 (0.46-0.66)* 0.98 (0.64-1.50) 1.77 (1.08-2.93)*
1.04 (1.02-1.07)* 1.03 (0.93-1.14) 0.99 (0.89-1.11)
1.70 (1.46-1.98)* 2.09 (1.40-3.12)* 1.23 (0.81-1.87)
0.72 (0.67-0.78)* 0.70 (0.59-0.84)* 0.97 (0.80-1.18)
1.22 (1.15-1.29)* 1.25 (1.10-1.42)* 1.02 (0.90-1.17)
0.77 (0.71-0.82)* 0.76 (0.67-0.85)* 0.99 (0.86-1.14)
1.28 (1.21-1.36)* 1.44 (1.23-1.68)* 1.12 (0.96-1.32)
1.82 (1.50-2.19)* 1.13 (0.75-1.69) 0.62 (0.40-0.97)*
0.23 (0.13-0.41)* 0.36 (0.10-1.32) 1.55(0.35-6.93)

Notes: AD = Alzheimer’s disease; aOR = adjusted odds ratio; CES-D-R = Center for Epidemiologic Studies—Depression Scale-Revised; CI = confidence
interval; DLB = dementia with Lewy bodies; FAQ-I = functional activities questionnaire-informant-rated; FTD = frontotemporal dementia; MMSE = Mini-
Mental State Examination; MSRS = modified social restriction scale; NE = not estimated; NPI = neuropsychiatric inventory; PAC = positive aspects of
caregiving; PAI = positive affect index; PDD = Parkinson’s disease dementia; Ref = reference; VaD = vascular dementia. Models were adjusted for caregiver

sex, caregiver age, diagnosis type, caregiver status.
“Confidence intervals do not span one.

and social restriction and a greater reported decline in the
care recipient’s functional abilities and dependence compared
to the Low class.

Positive Aspects of Caregiving

Scores for PAC were available for 1,191 caregivers at one or
more time points (1,155 at T1, 862 at T2, and 663 at T3).
As shown in Figure 2A, mean PAC scores remained stable
over time (-0.10, 95% -0.33 to 0.12). Again, we investigated
heterogeneity in trajectories of PAC using growth mixture
models. Based on model fit indices, class size, and theoretical
interpretations, a five-class solution was taken forward. Most
people remained stable over time resulting in three classes
with little change: a class with high PAC (Class 1, hereafter
referred to as “High,” 15.2%), a large class with middle range
scores on PAC (Class 2, hereafter referred to as “Middle,”
67.6%), and a class with low levels of PAC (Class 3, hereafter
referred to as “Low,” 9.3%). Two small classes with chang-
ing PAC scores were identified; a class with increasing PAC

scores (Class 4, hereafter referred to as “Increasing,” 3.4%)
and a class with decreasing PAC scores (Class 5, hereafter
referred to as “Decreasing,” 4.5%). Trajectories, alongside
fixed and random effects, are shown in Figure 2B, and indi-
viduals within each class are plotted in Supplementary Figure
4. Characteristics of the caregivers in each class are shown
in Supplementary Table 11. Given some uncertainty in class
membership, further analyses considered the probabilities of
each individual being a member of each class and explored
associations of baseline measures with class membership
using multinomial regression (Table 3).

In contrast to the findings about stress, there were relatively
few measures that differed between classes for PAC. Again,
the Middle class was the reference category for the compar-
ison of the three stable classes. At baseline, those with Low
PAC were more likely to have severe NPI symptoms, lower
competence, and poorer relationship quality, and were cop-
ing less well. They were more likely to be depressed, socially
restricted, and stressed. Those in the high PAC class were
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Table 2. Associations of Classes of Stress and Study Measures Over Time

Measures C1 High (8.3%) C3 Low (39.5%) C4 Increasing (6.1%) C4 Increasing (6.1%)
(ref: C2 Middle) (ref: C2 Middle) (ref: C2 Middle) (ref: C1 Low)
Measures about the care recipient
FAQ-I 0.87 (0.78-1.02) 1.06 (0.99-1.14) 1.68 (1.44-1.97)* 1.58 (1.37-1.82)*
Dependence-1 0.92 (0.82-1.03) 1.00 (0.94-1.06) 1.23 (1.09-1.40)* 1.23 (1.08-1.47)*
NPI distress 0.69 (0.55-0.87)* 0.87 (0.77-0.98)* 2.12 (1.65-2.74)* 2.40 (1.85-3.12)*
NPI severity 0.73 (0.60-0.89)* (0.82-1.00) 1.83 (1.47-2.28)* 2.02 (1.60-2.54)*
NPI symptoms 0.86 (0.76-0.96)* 0.96 (0.89-1.04) 1.69 (1.43-1.99)* 1.75 (1.47-2.09)*
Measures about the caregiver
MSRS 0.97 (0.89-1.06) 0.96 (0.91-1.00) 1.09 (0.98-1.20) 1.14 (1.01-1.28)*
PAC 1.01 (0.95-1.08) 1.03 (1.00-1.07)* 0.98 (0.91-1.05) 0.95 (0.91-0.98)*
Competence 1.08 (1.03-1.14)* 1.01 (0.98-1.04) 0.94 (0.89-1.00)* 0.94 (0.88-0.99)*
CES-D-R 0.85 (0.68-1.06) 0.84 (0.75-0.94)* 1.44 (1.14-1.83)* 1.75 (1.37-2.24)*
PAI current 1.00 (0.95-1.05) 1.03 (1.00-1.05)* 0.92 (0.87-0.98)* 0.90 (0.85-0.96)*
Self-rated health 0.95 (0.87-1.04) 1.04 (0.99-1.09) 0.93 (0.84-1.03) 0.90 (0.81-1.00)
Coping (binomial) 0.64 (0.28-1.44)* 0.52 (0.29-0.94)* 1.64 (0.72-3.77) 2.81 (1.14-6.94)*

Notes: CES-D-R = Center for Epidemiologic Studies—Depression Scale-Revised; FAQ-I = functional activities questionnaire—informant-rated;

MSRS = modified social restriction scale; NPI = neuropsychiatric inventory; PAC = positive aspects of caregiving; PAI = positive affect index; ref = reference.
Data values represent rate ratios (95% confidence interval) for all measures, except for coping, for which the values represent the adjusted odds ratio (95%
confidence interval). Models were adjusted for caregiver sex, caregiver age, diagnosis type, and caregiver status.

“Confidence intervals do not span one.

likely to have higher self-esteem, competence, and relation-
ship quality, to cope better, and to be less socially restricted
and stressed. They were also more likely to be male. Those in
the Increasing PAC class had similar baseline levels of PAC to
the Low class but were more likely to have better self-esteem
and relationship quality at baseline, as well as less severe NPI
symptoms and higher competence. There were no differences
between the Decreasing class and the Middle class (both had
similar baseline values) that could explain the reasons for the
decline. We explored whether the decline might be explained
by changes in study measures over time using mixed-effects
models (Table 4 and Supplementary Table 12). Those in the
Decreasing class, compared to the Middle class, were more
likely to have a steeper decline in competence, relationship
quality, and become less able to cope. They were also more
likely to become more depressed and to rate the care recipient
as being more functionally impaired.

Stress and Positive Aspects of Caregiving

The three-class solution for joint stress/PAC classes is shown
in Supplementary Figure 5. Class 1 was the largest (72.2%)
and had increasing stress and mid-level stable scores of PAC.
Class 2 (15.2%) again had increasing levels of stress and high
baseline PAC which declined slightly. Class 3 (12.5%) had
increasing levels of stress, which was higher at baseline than
both Class 1 and Class 2, and increasing PAC, which was very
low at baseline. Characteristics of the baseline scores within
each class are shown in Supplementary Table 13. Multinomial
regression was conducted with Class 1 as the reference. As
there were some differences in the characteristics of classes
(see Supplementary Table 14), we explored whether these
differences might be explained by changes in study measures
over time using mixed-effects models (Supplementary Tables
15 and 16). There were few differences between classes, with
the only difference being that those in Class 3 were more
likely to be caring for someone with increasing severity of
NPI symptoms over time.

Discussion

To our knowledge, this is the first study to explore, in a large
cohort of caregivers of community-dwelling people with
dementia, longitudinal trajectories of both stress and PAC.
The findings partially support our original hypotheses in that
we observed changes in caregiving stress scores, although
PAC scores remained stable. Different classes were identified
for both measures. For stress, we identified a four-class solu-
tion, a stable class with high levels of stress, a middle class
with slightly increasing levels of stress over time, a class with
low levels of stress which slightly increased over time, and a
small class where stress level started low but increased at a
steeper rate over time. For PAC, we identified a five-class solu-
tion. There were three classes that showed little change over
time. In addition, there were two small classes with chang-
ing PAC scores, one increasing and one decreasing over time.
The different classes of stress and PAC were associated with
factors relating to experiences of caregiving, the relationship
with the person with dementia, psychological characteristics
and health, and characteristics of the person with dementia.
We also explored joint trajectories of stress and PAC, identi-
fying three classes. Longitudinally, there were few differences
between those classes with the exception that those in Class 3,
characterized by increasing stress and PAC, were more likely
to be caring for someone with increasing severity of symp-
toms. These findings have implications for policy and practice
in terms of identifying those caregivers at risk of decline and
ensuring caregivers receive adequate support.

Stress had the most noticeable changes over time. Most of
the different classes had increases in stress over time with the
exception of those in the High stress class, which stayed sta-
ble, possibly related to ceiling effects. Increases in caregiving
stress over time are in line with previous findings on care-
giving burden (van den Kieboom et al., 2020). The findings
from the current study indicate that multiple factors were
linked to these trajectories. It is notable that those in the High
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Class 1. High 15.2% 39.24 (38.43 -40.05) -1.46(-2.41--0.51)
Class 2. Middle 67.6% 28.22 (27.82-28.62) 0.19(-0.09 - 0.46)
Class 3. Low 9.3%  15.88 (14.50 - 17.26) 0.61 (-0.44 - 1.65)

Class 4. Increasing  3.4%  14.42 (12.36-16.48) 6.81(5.00-8.61)
Class 5. Decreasing  4.5%  28.53 (25.35-31.72)  -6.31(-7.97 —-4.65)

Random effects: intercept variance 8.21 (4.31 — 12.12), slope variance
2.79 (0.64 — 4.94), covariance 1.69 (-1.72 — 4.66)

Figure 2. Trajectories of positive aspects of caregiving over time. Panel
(A) The mean intercept and slope of positive aspects of caregiving (PAC).
Panel (B) Trajectories of PAC determined from the GMM-CI model;

Class 1: High, Class 2: Middle, Class 3: Low, Class 4: Increasing, and 5:
Decreasing. The mean intercepts and slopes associated with each class
are shown, as are the intercept and slope variances which are equal
across classes. 95% confidence intervals are displayed in brackets.
GMM-CI = growth mixture model-class invariant

stress class were characterized by higher NPI scores (all three
scales), and by variables linked to their caregiving experience,
psychological health, and relationship with the person with
dementia. The range of factors linked to these classes expands
the findings from longitudinal studies identified by van den
Kieboom et al. (2020). Those studies predominately focused
on characteristics associated with the care recipient with lit-
tle consideration of factors associated with the caregiver. The
findings also map onto the key domains associated with care-
giving burden identified by van der Lee et al. (2014). To our
knowledge, only Svendsboe et al. (2018) have explored stress
longitudinally, identifying differences in trajectories due to
diagnosis and living situation. In the current study, the only
impact of diagnosis was that those in the Low stress class,
compared to the Middle stress class, were less likely to care
for someone with PDD or DLB, a common factor being prob-
lems with movement in both conditions. This, to some extent,
aligns with Svendsboe et al.’s (2018) findings that caregivers
for people with DLB had higher stress. Apart from this find-
ing, dementia diagnosis had no other association with class
membership for either stress or PAC.

Stress did not decline over time in any of the identified
classes. Conde-Sala et al. (2014) identified a class with an ini-
tially high caregiving burden which decreased over time; this
was linked to a decrease in NPI scores and an improvement
in caregiver mental health. Although in the current study, the
Low stress class was characterized by lower NPI and depres-
sion scores this did not lead to a reduction in stress. Despite
not identifying decreases in stress scores in this study, we
did identify a small class with quite a steep increase in stress
scores. Analyses exploring change over time indicate that
this Increasing stress class also had increasing NPI scores (all
three scales), and a decline in the care recipient’s functional
abilities and dependence. They were more likely to show a
decline in competence, relationship quality, coping, PAC, and
health, with an increase in feelings of social restriction and
depression. Therefore, these findings suggest that knowledge
of these variables might be important in helping to develop
targets for intervention.

Few studies have explored PAC longitudinally and none
have examined differences in trajectories of PAC. Overall,
the findings of the current study show that caregivers’ reports
of PAC remained stable over time, with only two very small
classes showing any change over time. This is different from
Lévesque et al. (1998) who reported a nonsignificant decrease
in PAC over time, though this was over a shorter follow-up
period than the current study. Our finding does align with
previous research around “living well” in caregivers (Clare
et al., 2022) which indicated a predominantly stable trajec-
tory over time. The stability of PAC is an interesting finding
when compared to the observed increase in caregiving stress.
Theoretical perspectives around positive emotions identify
that their role in coping may develop over time. The broaden-
and-build theory (Fredrickson, 2004) indicates that over
time positive emotions broaden a person’s way of thinking
and so this adaptive effect may play a greater role later on
in the caregiving career. Similarly, it has been suggested that
benefit-finding emerges over time in the process of adapting
to adversity and, in the long term, reflects actual growth or
change (Tennen & Affleck, 2002). From these models, we
might have expected PAC scores to increase over time. The
predominantly stable PAC scores may reflect pre-existing
inner growth within caregivers and that this identification of
positive experiences remained stable despite increasing stress.
This was also demonstrated in the joint trajectories of stress
and PAC whereby PAC scores tended to remain stable despite
stress levels. There was only a very small class where a slight
decline in PAC was observed. This may suggest stress and PAC
involve different internal processes with the chronic stress
associated with being a caregiver triggering stress-related
reactions, and PAC being either a conscious or an implicit
adaptational approach (Quinn et al., 2024).

Although experiences of PAC were relatively stable over
time, there were differences within group membership. Those
in the high PAC group were more likely to have higher self-
esteem, competence, relationship quality, and coping ability at
baseline. They also were less socially restricted and stressed
and more likely to be male. Similarly, although the declining
PAC class was very small and results should be interpreted with
caution, longitudinally, they were more likely to have a steeper
decline in competence, relationship quality, and coping, to
become more depressed, and to rate the care recipient as more
functionally impaired. These factors have been connected with
PAC cross-sectionally, but to our knowledge, this is the first
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Table 3. Classes of Positive Aspects of Caregiving (PAC) and Associations of Baseline Measures With Class

Baseline measures

C1 High (15.2%)
(ref: C2 Middle)
OR (95% CI)

C3 Low (9.3%)
(ref: C2 Middle)
OR (95% CI)

C4 Increasing
(3.4%) (ref: C2
Middle)

OR (95% CI)

C4 Increasing
(3.4%)

(ref: C3 Low)
OR (95% CI)

CS5 Decreasing
(4.5%)

(ref: C2 Middle)
OR (95% CI)

Age 1.00 (0.98-1.03) 1.01 (0.99-1.03) 1.00 (0.98-1.03) 1.07 (0.98-1.17) 1.03 (0.98-1.08)
Sex (male) 1.93 (1.25-2.99)* 0.52 (0.24-1.15)  0.58 (0.13-2.59) 0.62 (0.06-6.85) 0.78 (0.23-2.71)
Diagnosis Ref Ref Ref Ref Ref

AD 0.85 (0.42-1.74)  0.50 (0.15-1.65)  0.43 (0.06-3.27)  0.62 (0.01-55.7) NE

VaD 0.97 (0.57-1.65) 1.00 (0.48-2.06)  0.47 (0.10-2.32) 0.97 (0.21-4.49) 1.28 (0.35-4.61)
Mixed AD/VaD 1.57 (0.59-4.22)  2.78 (0.88-8.77)  0.70 (0.02-23.83) 0.82 (0.02-42.98)  3.78 (0.51-28.13)
FTD 1.04 (0.45-2.43) 1.05 (0.36-3.02)  0.27 (0.01-11.47) 0.47 (0.01-26.90) 2.05 (0.40-10.47)
PDD/DLB 0.67(0.13-3.37)  0.84 (0.15-4.80) NE NE NE

Other

Caregiver status (family/friend) 1.44 (0.76-2.72)  NE 2.70 (0.27-26.71) NE 1.02 (0.09-11.85)
Measures about the care recipient

FAQ-I 1.00 (0.97-1.02) 1.01 (0.97-1.06) 1.01 (0.92-1.11) 1.00 (0.88-1.13) 0.99 (0.93-1.05)
Dependence-I 0.95 (0.87-1.05)  0.92 (0.80-1.05) 1.07 (0.77-1.49) 1.17 (0.77-1.77) 0.91 (0.77-1.08)
NPI distress 0.96 (0.92-1.01) 1.06 (0.99-1.14) 0.90 (0.63-1.29)  0.85 (0.56-1.28) 0.96 (0.88-1.05)
NPI severity 0.96 (0.91-1.02)  1.08 (1.02-1.14)*  0.76 (0.54-1.07)  0.70 (0.49-0.99)*  0.93 (0.81-1.07)
NPI symptoms 0.93 (0.85-1.03) 1.16 (0.89-1.52) 0.67(0.18-2.50)  0.58 (0.12-2.73) 0.84 (0.66-1.09)
MMSE 0.99 (0.93-1.04) 1.02 (0.96-1.10) 0.93 (0.79-1.10)  0.91 (0.75-1.10) 1.13 (0.97-1.31)
Measures about the caregiver

RSS 0.95 (0.92-0.97)* 1.08 (1.04-1.13)* 0.97 (0.78-1.20)  0.89 (0.71-1.12) 1.02 (0.96-1.08)
MSRS 0.72 (0.60-0.87)*  1.65 (1.12-2.43)* 0.82 (0.34-1.96)  0.50 (0.15-1.61) 0.84 (0.50-1.42)
Competence 1.71 (1.46-2.00)*  0.60 (0.46-0.79)* 1.31 (0.74-2.33)  2.17 (1.04-4.55)*  0.97 (0.69-1.37)
Neuroticism (mini-IPIP) 0.95 (0.89-1.01) 0.98 (0.87-1.11) 1.08 (0.82-1.41) 1.09 (0.78-1.54) 0.88 (0.75-1.04)
Self-esteem (RSE) 1.10 (1.05-1.16)* 0.95 (0.87-1.04) 1.29 (1.11-1.49)* 1.36 (1.13-1.63)* 0.93 (0.81-1.06)
CES-D-R 0.95 (0.91-1.00)  1.05 (1.01-1.09)*  0.94 (0.81-1.10)  0.90 (0.75-1.08) 1.03 (0.96-1.10)
PAI current 1.16 (1.09-1.23)* 0.82 (0.76-0.89)* 1.22 (1.04-1.43)* 1.49 (1.24-1.78)* 0.96 (0.85-1.08)
Self-rated health 1.00 (0.83-1.20)  1.05 (0.75-1.46)  0.97 (0.49-1.92)  0.93 (0.38-2.28) 0.76 (0.35-1.67)
Coping (never/sometimes vs often/ 0.16 (0.06-0.47)*  2.64 (1.35-5.17)* 2.69 (0.72-10.09) 1.02 (0.18-5.67) 2.54 (0.70-9.23)
always)

Notes: AD = Alzheimer’s disease; CES-D-R = Center for Epidemiologic Studies—Depression Scale-Revised; CI = confidence intervals; DLB = dementia
with Lewy bodies; FAQ-I = functional activities questionnaire—informant-rated; IPIP = International Personality Item Pool; MMSE = mini-mental

state examination; MSRS = modified social restriction scale; NE = not estimated; NPI = neuropsychiatric inventory; OR = adjusted odds ratio;

PAI = positive affect index; PDD = Parkinson’s disease dementia; Ref = reference category; RSE = Rosenberg Self-Esteem Scale; RSS = relative stress scale;
TD = frontotemporal dementia; VaD = vascular dementia. Models are adjusted for caregiver sex, caregiver age, diagnosis type, and caregiver status.

"Confidence intervals do not span one.

time they have been linked to longitudinal trajectories of PAC.
The role of relationship quality supports the conceptual model
of PAC by Carbonneau et al. (2010) but also highlights other
domains that can influence PAC and could be targeted through
intervention to help caregivers maintain PAC.

In considering the findings, the limitations of the study
need to be acknowledged. Despite having a large cohort of
caregivers at baseline, there was attrition at subsequent time
points. Attrition is not uncommon in cohort studies and has
been reported in other studies (e.g., Conde-Sala et al., 2014).
Healthy caregiver survivor bias may have had an influence
on the classes of trajectories extracted, meaning certain pro-
files of caregivers were missed. This may be particularly true
for those who experienced the most stress because those who
dropped out were likely to have higher stress scores. Other
measures associated with dropout at T2 or T3 included pro-
viding more hours of care, being a family/friend caregiver,
caring for someone with greater impairment, and having a
poorer relationship quality with the person with dementia.
Higher neuroticism, poorer self-esteem, greater distress at

neuropsychiatric symptoms, and coping less well at T1 were
associated with dropout at T2, and poorer self-rated health
at T2 was associated with dropout at T3. The study predom-
inantly involved spousal caregivers, though we identified few
differences according to kin relationship within the resulting
classes. There were slightly more female caregivers within
the sample, but over two thirds of caregivers are females
(Alzheimer’s Association, 2023). Similarly, predominantly
the sample was White British, but this reflects the population
in the United Kingdom accessing dementia diagnostic ser-
vices (Pham et al., 2018). Measure selection was based on
the findings from the literature, but we recognize that other
factors, such as whether the caregiver received additional
support or if the person with dementia had recently suffered
from ill health, may potentially influence the caregiver’s expe-
rience. The classes extracted from the GMM-class invariant
model should be interpreted with some caution; GMM is
an exploratory approach and findings vary based on model
specification. Although a GMM with free variances both
within and across classes is optimal, to support convergence,
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Table 4. Associations of PAC Classes With Measures Across Time Points

Baseline measures C1 High (15.2%)

(ref: C2 Middle)

C3 Low (9.3%)
(ref: C2 Middle)

C4 Increasing
(3.4%)
(ref: C2 Middle)

C4 Increasing
(3.4%)
(ref: C3 Low)

CS Decreasing
(4.5%)
(ref: C2 Middle)

Measures about the care recipient

FAQ-I 1.01 (0.92-1.11) 1.03 (0.92-1.16) 1.03 (0.85-1.25) 0.93 (0.81-1.22) 1.23 (1.00-1.51)*
Dependence-I 1.03 (0.96-1.11) 1.06 (0.97-1.16)  0.98 (0.84-1.14)  0.92 (0.76-1.12)  0.99 (0.84—1.16)
NPI distress 0.97 (0.84-1.12) 1.13 (0.94-1.76) 1.11 (0.83-1.48) 0.98 (0.66-1.47) 1.29 (0.95-1.76)
NPI severity 1.01 (0.88-1.16) 117 (0.98-1.39)  1.15(0.87-1.53)  1.02 (0.72-1.45)  1.20 (0.89-1.60)
NPI symptoms 1.00 (0.91-1.10) 1.04 (0.94-1.15) 1.08 (0.89-1.29) 1.04 (0.83-1.30) 1.04 (0.85-1.26)
MMSE 1.02 (0.96 -1.09) 0.99 (0.92-1.08)  0.91 (0.79-1.04)  0.93 (0.79-1.11)  0.90 (0.77-1.04)
Measures about the caregiver

RSS 1.08 (1.01-1.17)*  1.02 (0.93-1.12)  0.98 (0.84-1.14)  0.96 (0.77-1.19)  1.10 (0.94—1.29)
MSRS 1.00 (0.93-1.07) 1.03 (0.95-1.12) 0.96 (0.83-1.10) 1.00 (0.80-1.13) 1.05 (0.91-1.22)
Competence 0.99 (0.96-1.02) 0.98 (0.94-1.03)  1.03 (0.96-1.10)  1.05 (0.96-1.14)  0.89 (0.83-0.96)*
CES-D-R 1.05 (0.91-1.21) 1.11 (0.92-1.33) 0.94 (0.69-1.27) 0.87 (0.59-1.26) 1.40 (1.03-1.92)*
PAI current 1.00 (0.97-1.03) 0.98 (0.94-1.02)  1.02 (0.95-1.08)  1.04 (0.96-1.13)  0.92 (0.86-0.98)*
Self-rated health 1.02 (0.96-1.08) 1.03 (0.96-1.11) 1.00 (0.89-1.13) 1.00 (0.83-1.13) 0.98 (0.86-1.12)
Coping 0.67 (0.31-1.42) 1.57 (0.78-3.15)  0.70 (0.27-1.78)  0.46 (0.14-1.49)  3.00 (1.01-8.94)*

Notes: CES-D-R = Center for Epidemiologic Studies Depression Scale-Revised; FAQ-I = functional activities questionnaire—informant-rated;

MMSE = Mini-Mental State Examination; MSRS = modified social restriction scale; NPI = neuropsychiatric inventory; PAI = positive affect index; ref =
reference category; RSS = relative stress scale. Data values represent rate ratios (95% confidence interval) for all measures, except for coping, for which the
values represent the adjusted odds ratio (95% confidence interval). Models are adjusted for caregiver sex, caregiver age, diagnosis type, and caregiver status.

“Confidence intervals do not span one.

it was necessary to constrain the intercept and slope variances
to be equal across classes. However, plots of the resulting
classes show clear distinctions in the patterns of trajectories.
Additionally, the findings are as we might expect, particu-
larly for the stable classes; for example, more positive scores
on study measures are associated with the “low” stress class
versus the “middle” stress class, and more negative scores on
study measures are association with the “high” stress class.
As would be expected, there is overlap between classes and,
because of this, the probability of a participant being a mem-
ber of each class was taken into account. Finally, some of the
identified classes were small and had limited statistical power.
Therefore, weaker associations may not have been identified.

Implications and Conclusions

The findings of the study have implications for policy and
practice. The provision of post-diagnostic support is frag-
mented and there is variation in provision within and across
countries (Alzheimer’s Association, 2023). Often caregivers
come into the role with no prior experience of caregiving
and will need to access help from support services. Typically,
caregivers are offered information and support as part of the
diagnostic process, but their support needs will change over
time as the person with dementia becomes more impaired.
Therefore, there is a need for continual post-diagnostic sup-
port for caregivers that takes into account these changing
needs. However, provision of this support is often patchy and
reliant on the caregiver seeking out support. Our findings
highlight that caregivers are not one homogenous group and
there are differences in their experiences which point to the
need for provision of more holistic interventions that can be
tailored to individual needs. The findings have implications
for identifying those caregivers at risk of decline, as there were
some groups of caregivers that were more at risk of negative

outcomes over time. For example, it is notable that the High
stress class did not change over time. This suggests this group
of caregivers may benefit from being identified at an earlier
stage as timelier intervention with this group may have been
beneficial. Often access to support is “reactive” in that care-
givers access it when they are in crisis rather than it being
“preventative” and put in place to prevent these crises from
occurring. We also identified an Increasing stress class and a
Decreasing PAC group; both were characterized by potentially
modifiable variables and changes could be mitigated through
post-diagnostic support interventions. Thus, identifying these
caregivers at an early stage and offering interventions would
potentially be beneficial. Psychosocial interventions have
been found to be effective in improving caregiver outcomes
(Teahan et al., 2020) and these types of interventions could
be offered to caregivers. It is also important that healthcare
professionals recognize that caregiver stress may change and
those who appear to be coping well may experience changes
in their support needs over time. Caregivers could be sup-
ported to continue identifying PAC within their role so that
it does not decline. In conclusion, this study has identified
differences in trajectories of caregiving stress and PAC high-
lighting the need to take a holistic approach to supporting
caregivers.
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Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.

Funding

The Improving the Experience of Dementia and Enhancing
Active Life (IDEAL) study was funded jointly by the

20z AInr #Z uo Jasn ajyseoma Jo Alstaniun Aq 8/z2589///609eq6/8/6//91o11e/ABojojuoiaboosyoAsd/woo dno-olwapese)/:sdiy woly papeojumoq



10 The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 2024, Vol. 79, No. 8

Economic and Social Research Council (ESRC) and the
National Institute for Health and Care Research (NIHR) (ES/
L001853/2; Investigators: L. Clare, L.R. Jones, C. Victor, J.V.
Hindle, R.W. Jones, M. Knapp, M. Kopelman, R. Litherland,
A. Martyr, EE. Matthews, R.G. Morris, S.M. Nelis, J.A.
Pickett, C. Quinn, J. Rusted, ]J. Thom). ESRC is part of
UK Research and Innovation (UKRI). The Improving the
Experience of Dementia and Enhancing Active Life: a longi-
tudinal perspective on living well with dementia (IDEAL-2)
study is funded by Alzheimer’s Society (348, AS-PR2-16-001;
Investigators: L. Clare, LR. Jones, C. Victor, C. Ballard, A.
Hillman, J.V. Hindle, J. Hughes, R.W. Jones, M. Knapp, R.
Litherland, A. Martyr, EE. Matthews, R.G. Morris, S.M.
Nelis, C. Quinn, J. Rusted). The views expressed in this pub-
lication 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. The
support of ESRC, NIHR, and Alzheimer’s Society is gratefully
acknowledged. Linda Clare acknowledges support from the
NIHR Applied Research Collaboration South-West Peninsula.

Conflict of Interest

None.

Data Availability

For the purpose of open access, the authors have applied
a Creative Commons Attribution (CC BY) license to any
Author Accepted Manuscript version arising. IDEAL data
were deposited with the UK data archive in April 2020.
Details of how to access the data can be found here: https:/
reshare.ukdataservice.ac.uk/854293/.

Acknowledgments

We would like to thank Fiona E. Matthews for statistical advice.
We 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, and Health and Care Research
Wales. We gratefully acknowledge the local principal inves-
tigators and researchers involved in participant recruitment
and assessment within these networks. We are 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.

Author Contributions

Conception and design—All. Analysis and interpretation of
data—C. Quinn, L.D. Gamble. Drafting the manuscript—
C. Quinn, L.D. Gamble. Critical appraisal and review of the
manuscript —All. Final approval of the manuscript to be pub-
lished—AlL

References

Aguera-Ortiz, L., Frank-Garcia, A., Gil, P., Moreno, A., & Group, E.
S. (2010). Clinical progression of moderate-to-severe Alzheimer’s
disease and caregiver burden: A 12-month multicenter prospective
observational study. International Psychogeriatrics, 22(8), 1265—
1279. https://doi.org/10.1017/S104161021000150X

Alzheimer’s Association. (2023). 2023 Alzheimer’s disease facts
and figures. https://www.alz.org/media/Documents/alzhei-
mers-facts-and-figures.pdfu

Bangerter, L. R., Liu, Y., & Zarit, S. H. (2019). Longitudinal trajectories
of subjective care stressors: the role of personal, dyadic, and family
resources. Aging ¢& Mental Health,23(2), 255-262. https://doi.org
/10.1080/13607863.2017.1402292

Bleijlevens, M. H., Stolt, M., Stephan, A., Zabalegui, A., Saks, K., Sut-
cliffe, C., Lethin, C., Soto, M. E., Zwakhalen, S. M., & RightTime-
PlaceCare Consortium. (2015). Changes in caregiver burden and
health-related quality of life of informal caregivers of older people
with Dementia: Evidence from the European RightTimePlaceCare
prospective cohort study. Journal of Advanced Nursing, 71(6),
1378-1391. https://doi.org/10.1111/jan.12561

Brodaty, H., Woodward, M., Boundy, K., Ames, D., Balshaw, R., &
Group, P. S. (2014). Prevalence and predictors of burden in caregiv-
ers of people with dementia. American Journal of Geriatric Psychi-
atry, 22(8), 756-765. https://doi.org/10.1016/j.jagp.2013.05.004

Carbonneau, H., Caron, C., & Desrosiers, J. (2010). Develop-
ment of a conceptual framework of positive aspects of care-
giving in dementia. Dementia, 9, 327-353. https://doi.
org/10.1177/1471301210375316

Chiao, C. Y., Wu, H. S., & Hsiao, C. Y. (2015). Caregiver burden
for informal caregivers of patients with dementia: A systematic
review. International Nursing Review, 62(3), 340-350. https://doi.
org/10.1111/inr.12194

Clare, L., Gamble, L. D., Martyr, A., Sabatini, S., Nelis, S. M., Quinn,
C., Pentecost, C., Victor, C., Jones, R. W., Jones, I. R., Knapp, M.,
Litherland, R., Morris, R. G., Rusted, J. M., Thom, J. M., Col-
lins, R., Henderson, C., Matthews, F. E., & Gamaldo, A. (2022).
Living Well” trajectories among family caregivers of people with
mild-to-moderate dementia in the IDEAL Cohort. Journals of
Gerontology: Series B: Psychological Sciences and Social Sciences,
77(10), 1852-1863. https://doi.org/10.1093/geronb/gbac090

Clare, L., Nelis, S. M., Quinn, C., Martyr, A., Henderson, C., Hindle, J.
V., Jones, I. R., Jones, R. W., Knapp, M., Kopelman, M. D., Morris,
R. G, Pickett, J. A., Rusted, J. M., Savitch, N. M., Thom, J. M., &
Victor, C. R. (2014). Improving the experience of dementia and
enhancing active life-living well with dementia: Study protocol for
the IDEAL study. Health & Quality of Life Outcomes, 12(1), 164.
https://doi.org/10.1186/s12955-014-0164-6

Cohen, C. A., Gold, D. P., Shiman, K. L., & Zucchero, C. A. (1994).
Positive aspects in caregiving—An overlooked variable in
research. Canadian Journal on Aging—Revue Canadienne Du
Vieillissement, 13(3), 378-391, Article 1. https://doi.org/10.1017/
s071498080000619x

Conde-Sala, J. L., Turro-Garriga, O., Calvo-Perxas, L., Vilalta-Franch, J.,
Lopez-Pousa, S., & Garre-Olmo, J. (2014). Three-year trajectories
of caregiver burden in Alzheimer’s disease. Journal of Alzheimer's
Disease, 42(2), 623-633. https://doi.org/10.3233/JAD-140360

Folkman, S. (1997). Positive psychological states and coping with
severe stress. Social Science & Medicine (1982),45(8), 1207-1221.
https://doi.org/10.1016/s0277-9536(97)00040-3

Folstein, M. E, Folstein, F. E., & McHugh, P. R. (1975). “Mini-
mental state”: A practical method for grading the cognitive state
of patients for the clinician. Journal of Psychiatric Research, 12(3),
189-198. https://doi.org/10.1016/0022-3956(75) 900265-6

Fredrickson, B. L. (2004). The broaden-and-build theory of positive
emotions. Philosophical Transactions of the Royal Society of Lon-
don, Series B: Biological Sciences, 359(1449), 1367-78. https://doi.
org/10.1098/rstb.2004.1512

Froelich, L., Andreasen, N., Tsolaki, M., Foucher, A., Kavanagh,
S., Baelen, B. V., & Schwalen, S. (2009). Long-term treat-
ment of patients with Alzheimer’s disease in primary and sec-
ondary care: Results from an international survey. Current
Medical Research and Opinion, 25(12), 3059-3068. https://doi.
org/10.1185/03007990903396626

Gauthier, S., Webster, C., Servaes, S., Morais, J., & Rosa-Neto, P. (2022).
World Alzheimer Report 2022: Life after diagnosis: Navigating

20z AInr #Z uo Jasn ajyseoma Jo Alstaniun Aq 8/z2589///609eq6/8/6//91o11e/ABojojuoiaboosyoAsd/woo dno-olwapese)/:sdiy woly papeojumoq


https://reshare.ukdataservice.ac.uk/854293/
https://reshare.ukdataservice.ac.uk/854293/
https://doi.org/10.1017/S104161021000150X
https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdfu
https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdfu
https://doi.org/10.1080/13607863.2017.1402292
https://doi.org/10.1080/13607863.2017.1402292
https://doi.org/10.1111/jan.12561
https://doi.org/10.1016/j.jagp.2013.05.004
https://doi.org/10.1177/1471301210375316
https://doi.org/10.1177/1471301210375316
https://doi.org/10.1111/inr.12194
https://doi.org/10.1111/inr.12194
https://doi.org/10.1093/geronb/gbac090
https://doi.org/10.1186/s12955-014-0164-6
https://doi.org/10.1017/s071498080000619x
https://doi.org/10.1017/s071498080000619x
https://doi.org/10.3233/JAD-140360
https://doi.org/10.1016/s0277-9536(97)00040-3
https://doi.org/10.1016/0022-3956(75) 900265-6
https://doi.org/10.1098/rstb.2004.1512
https://doi.org/10.1098/rstb.2004.1512
https://doi.org/10.1185/03007990903396626
https://doi.org/10.1185/03007990903396626

The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 2024,Vol. 79, No. 8 1

treatment, care and support. Alzheimer’s Disease International.
https://www.alzint.org/u/World-Alzheimer-Report-2022.pdf

Gold, D. P., Cohen, C., Shulman, K., Zucchero, C., Andres, D., &
Etezadi, J. (1995). Caregiving and dementia: Predicting nega-
tive and positive outcomes for caregivers. International Journal
of Aging & Human Development, 41(3), 183-201. https://doi.
org/10.2190/RGY]-SKA2-7THX-7BQS

Jones, R. W., Lebrec, J., Kahle-Wrobleski, K., Dell’Agnello, G., Bruno,
G., Vellas, B., Argimon, J. M., Dodel, R., Haro, J. M., Wimo, A.,
& Reed, C. (2017). Disease progression in mild dementia due to
Alzheimer disease in an 18-month observational study (GERAS):
The impact on costs and caregiver outcomes. Dementia and
Geriatric Cognitive Disorders Extra, 7(1), 87-100. https:/doi.
org/10.1159/000461577

Kajiwara, K., Noto, H., & Yamanaka, M. (2018). Changes in care-
giving appraisal among family caregivers of persons with demen-
tia: A longitudinal study over 12 months. Psychogeriatrics, 18(6),
460-467. https://doi.org/10.1111/psyg.12360

Kramer, B. J. (1997). Gain in the caregiving experience: Where are
we? What next? Gerontologist, 37(2), 218-232. https://doi.
org/10.1093/geront/37.2.218

Lethin, C., Renom-Guiteras, A., Zwakhalen, S., Soto-Martin, M., Saks,
K., Zabalegui, A., Challis, D. J., Nilsson, C., & Karlsson, S. (2017).
Psychological well-being over time among informal caregivers
caring for persons with dementia living at home. Aging & Mental
Health, 21(11), 1138-1146. https://doi.org/10.1080/13607863.20
16.1211621

Lévesque, L., Cossette, S., & Lachance, L. (1998). Predictors of the psy-
chological well-being of primary caregivers living with a demented
relative: A 1-year follow-up study. Journal of Applied Gerontology,
17(2), 240-258. https://doi.org/10.1177/073346489801700211

Mohamed, S., Rosenheck, R., Lyketsos, C. G., & Schneider, L. S.
(2010). Caregiver burden in Alzheimer disease: cross-sectional
and longitudinal patient correlates. American Journal of Geri-
atric Psychiatry, 18(10), 917-927. https://doi.org/10.1097/
JGP.0b013e3181d5745d

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

Pham, T. M., Petersen, 1., Walters, K., Raine, R., Manthorpe, J.,
Mukadam, N., & Cooper, C. (2018). Trends in dementia diagnosis
rates in UK ethnic groups: Analysis of UK primary care data. Clin-
ical Epidemiology, 10, 949-960. https://doi.org/10.2147/CLEP.
S152647

Quinn, C., Nelis, S. M., Martyr, A., Victor, C., Morris, R. G., & Clare,
L.; IDEAL Study Team. (2019). Influence of positive and neg-
ative dimensions of dementia caregiving on caregiver well-being
and satisfaction with life: Findings from the IDEAL study. Amer-
ican Journal of Geriatric Psychiatry, 27(8), 838-848. https://doi.
org/10.1016/j.jagp.2019.02.005

Quinn, C., & Toms, G. (2019). Influence of positive aspects of dementia
caregiving on caregivers’ well-being: A systematic review. Geron-
tologist, 59(5), e584-e596. https://doi.org/10.1093/geront/gny168

Quinn, C., Toms, G., Rippon, I, Nelis, S. M., Henderson, C., Morris,
R. G., Rusted, J. M., Thom, J. M., van den Heuvel, E., Victor, C.,
& Clare, L. (2024). Positive experiences in dementia care-giving:
Findings from the IDEAL programme. Ageing and Society, 44,
1010-1030. https://doi.org/10.1017/s0144686x22000526

Reed, C., Belger, M., Scott Andrews, J., Tockhorn-Heidenreich, A.,
Jones, R. W., Wimo, A., Dodel, R., & Haro, J. M. (2020). Factors
associated with long-term impact on informal caregivers during
Alzheimer’s disease dementia progression: 36-Month results from
GERAS. International Psychogeriatrics, 32(2), 267-277. https:/
doi.org/10.1017/5S1041610219000425

Reis, M. E, Gold, D. P., Gauthier, S., Andres, D., & Markiewicz, D.
(1994). Personality traits as determinants of burden and health
complaints in caregiving. International Journal of Aging & Human
Development, , 39(3), 257-271. https://doi.org/10.2190/6lyn-yf-
wq-p87d-mkwx

Skarupski, K. A., McCann, J. J., Bienias, J. L., & Evans, D. A.
(2009). Race differences in emotional adaptation of family care-
givers. Aging & Mental Health, 13(5), 715-724. https://doi.
0rg/10.1080/13607860902845582

Svendsboe, E. J., Testad, 1., Terum, T., Jorg, A., Corbett, A., Aarsland,
D., & Rongve, A. (2018). Patterns of carer distress over time in
mild dementia. International Journal of Geriatric Psychiatry, 33(7),
987-993. https://doi.org/10.1002/gps.4882

Teahan, A., Lafferty, A., McAuliffe, E., Phelan, A., O’Sullivan, L.,
O’Shea, D., Nicholson, E., & Fealy, G. (2020). Psychosocial Inter-
ventions for family carers of people with dementia: A systematic
review and meta-analysis. Journal of Aging and Health, 32(9),
1198-1213. https://doi.org/10.1177/0898264319899793

Tennen, H., & Affleck, G. (2002). Benefit-finding and benefit-
reminding. In C. R. Snyder & S. J. Lopez (Eds.), Handbook of pos-
itive psychology. Oxford University Press.

van den Kieboom, R., Snaphaan, L., Mark, R., & Bongers, 1. (2020).
The trajectory of caregiver burden and risk factors in dementia
progression: A systematic review. Journal of Alzheimer's disease,
77(3), 1107-1115. https://doi.org/10.3233/JAD-200647

van der Lee, J., Bakker, T. J. E. M., Duivenvoorden, H. J., & Droes, R.
-M. (2014). Multivariate models of subjective caregiver burden in
dementia: A systematic review. Ageing Research Reviews, 15(76),
93. https://doi.org/10.1016/j.arr.2014.03.003

van der Lee, J., Bakker, T. J., Duivenvoorden, H. J., & Droes, R. M.
(2017). Do determinants of burden and emotional distress in
dementia caregivers change over time? Aging & Mental Health,
21(3), 232-240. https://doi.org/10.1080/13607863.2015.1102196

Vinas-Diez, V., Turro-Garriga, O., Portellano-Ortiz, C., Gascon-
Bayarri, J., Rene-Ramirez, R., Garre-Olmo, J., & Conde-Sala, J. L.
(2017). Kinship and cohabitation in relation to caregiver burden in
the context of Alzheimer’s disease: A 24-month longitudinal study.
International Journal of Geriatric Psychiatry, 32(12), e¢72-€82.
https://doi.org/10.1002/gps.4656

Yu, D. S. E, Cheng, S. T., & Wang, J. (2018). Unravelling positive aspects
of caregiving in dementia: An integrative review of research liter-
ature. International Journal of Nursing Studies, 79, 1-26. https://
doi.org/10.1016/j.ijnurstu.2017.10.008

20z AInr #Z uo Jasn ajyseoma Jo Alstaniun Aq 8/z2589///609eq6/8/6//91o11e/ABojojuoiaboosyoAsd/woo dno-olwapese)/:sdiy woly papeojumoq


https://www.alzint.org/u/World-Alzheimer-Report-2022.pdf
https://doi.org/10.2190/RGYJ-5KA2-7THX-7BQ5
https://doi.org/10.2190/RGYJ-5KA2-7THX-7BQ5
https://doi.org/10.1159/000461577
https://doi.org/10.1159/000461577
https://doi.org/10.1111/psyg.12360
https://doi.org/10.1093/geront/37.2.218
https://doi.org/10.1093/geront/37.2.218
https://doi.org/10.1080/13607863.2016.1211621
https://doi.org/10.1080/13607863.2016.1211621
https://doi.org/10.1177/073346489801700211
https://doi.org/10.1097/JGP.0b013e3181d5745d
https://doi.org/10.1097/JGP.0b013e3181d5745d
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.2147/CLEP.S152647
https://doi.org/10.2147/CLEP.S152647
https://doi.org/10.1016/j.jagp.2019.02.005
https://doi.org/10.1016/j.jagp.2019.02.005
https://doi.org/10.1093/geront/gny168
https://doi.org/10.1017/s0144686x22000526
https://doi.org/10.1017/S1041610219000425
https://doi.org/10.1017/S1041610219000425
https://doi.org/10.2190/6lyn-yfwq-p87d-mkwx
https://doi.org/10.2190/6lyn-yfwq-p87d-mkwx
https://doi.org/10.1080/13607860902845582
https://doi.org/10.1080/13607860902845582
https://doi.org/10.1002/gps.4882
https://doi.org/10.1177/0898264319899793
https://doi.org/10.3233/JAD-200647
https://doi.org/10.1016/j.arr.2014.03.003
https://doi.org/10.1080/13607863.2015.1102196
https://doi.org/10.1002/gps.4656
https://doi.org/10.1016/j.ijnurstu.2017.10.008
https://doi.org/10.1016/j.ijnurstu.2017.10.008

	Longitudinal Trajectories of Stress and Positive Aspects of Dementia Caregiving: Findings From the IDEAL Programme
	Method
	Design
	Participants
	Measures
	Demographic Measures
	Study Measures
	Measures about the caregiver
	Measures about the care recipient

	Statistical Analysis

	Results
	Stress
	Positive Aspects of Caregiving
	Stress and Positive Aspects of Caregiving

	Discussion
	Implications and Conclusions
	Supplementary Material
	Acknowledgments
	References


