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Abstract

Objectives: Physical activity (PA) can reduce depressive symptoms but has not been
tested amongst depressed older caregivers and their care-recipients. The aim of this
single-blind randomized controlled trial was to investigate the effect of a 6-month
tailored PA program on depressive symptoms in older caregivers.

Method: Caregivers were included if they had scores of >5 on the 15-item geriatric
depression scale (GDS-15). Care-recipients could have any type of physical, mental
or cognitive condition requiring support. The PA intervention group completed an
individualized program based on the Otago-Plus Exercise Program. The primary
outcome was improvement in depressive symptoms in caregivers measured at six
and 12 months.

Results: Two hundred and twelve participants (91 dyads and 30 caregivers only)
were randomized using a 3:3:1 ratio to PA intervention, social-control, and usual-
care control groups. There were no significant differences in depressive symp-
toms of the caregivers between the three groups at 6 months or 12 months.
However, more than 50% of caregivers in all three groups no longer had a GDS-15
score >5 at 6 months. Further analysis revealed that caregivers in the PA group
caring for someone with a standardised mini-mental state examination (SMMSE)
score >24 had significantly less depressive symptoms than those caring for some-
one with a SMMSE score <24 compared with social-control (p < 0.02) and usual-
care groups (p < 0.02).

Conclusions: A PA intervention may be beneficial for some caregivers in reducing
symptoms of depression but may not be as beneficial to caregivers of people living

with cognitive impairment.
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Key points

1 | INTRODUCTION

In Australia, family caregivers provide approximately 80% of all care
for older people who require care?® contributing an estimated $77.9
billion per year.2 Unfortunately, caregiving can come at a cost, not
only financially, but physically and mentally, particularly as many
caregivers are older themselves. In Australia, 89.9% of primary care-
givers are family members, and more than 50% of primary caregivers
aged over 55, with the 55-64 year old age group accounting for
almost a quarter (24%) of all primary caregivers.® Sixty per cent of
older Australian caregivers experience psychological distress and the
distress prevalence increases with more unmet needs for support.*

There is a strong link between caregiver wellbeing and the levels
of function and dependence of the person they care for.> Cross-
sectional studies have consistently found negative outcomes for
caregivers, such as increased strain, depression, and burden, associ-
ated with functional limitations of the care-recipients.®® With the
aging of the global population and rising workforce participation
amongst women who provide the majority of informal care, there is
an increasing gap between the number of caregivers needed and the
numbers available to provide care.? It is therefore critical that in-
terventions are found that reduce depression, stress and burden for
caregivers to ensure that current and future caregivers are able to
sustain care over time, minimizing adverse effects on their physical
and mental health.

Evidence from randomized controlled trials indicates that PA can
improve depressive symptoms in older people.””*2 PA can also be
beneficial for caregivers.?® Loi et al.* identified five intervention
studies investigating the effect of PA on caregivers' psychological
state. A walking intervention improved depression, perceived stress
and burden in older women caring for a relative living with dementia.'®
Decreases in burden and level of depression were observed for care-
givers completing muscle relaxation exercises'® and improvements in
depression and perceived stress were seen in studies incorporating
flexibility and stretching components to a walking program.t”-18

Providing a program that both caregivers and care-recipients can
engage in simultaneously may increase motivation, enhance social
participation and overcome other barriers.'® Enabling programs to be
done at home could lead to better adherence since it eliminates the
need for respite care or transportation. In a study by Lamotte et al.,?°
four controlled trials explored exercise interventions involving both
the person living with dementia and their caregivers While these

interventions were found to be feasible, the main focus was on

e Physical activity (PA) may help to reduce depression, stress and burden in caregivers.

e This study investigated the effects of an individually tailored, home-based PA intervention
for both caregivers and care-recipients, of 6 months' duration, on improving depressive
symptoms in older caregivers.

e A PA intervention may be beneficial for caregivers in reducing symptoms of depression but
may not be as beneficial to caregivers of people living with cognitive impairment.

enhancing the care-recipients’ mental health with positive effects on
caregivers' burden and depression. Current intervention studies
targeting depressive symptoms have primarily concentrated on
caregivers supporting people with dementia.?*?2 However, the po-
tential advantages of these interventions for caregivers with other
conditions have not yet been investigated. Therefore, the current
study investigated whether a joint PA program for caregivers and
care-recipients with any condition could improve depressive symp-
toms in both groups.

The primary aim of this study was to investigate the effects of an
individually tailored, home-based PA intervention of 6 months'
duration for dyads, on improving depressive symptoms in older
caregivers, with the primary hypotheses being that (a) caregivers in
the PA intervention would have more improvement of their
depressive symptoms compared to caregivers in the social-control or
usual care conditions; and (b) a higher proportion of caregivers
involved in the PA intervention would be less depressed compared to
caregivers in the social-control or usual care conditions. Secondary
aims were to investigate whether the PA intervention would: (a)
improve caregiver burden, activity and function; (b) sustain
improvement in caregiver depressive symptoms improvement over
12 months; and (c) improve care-recipient depressive symptoms,
activity, function; and reduce health service usage such as hospital-
izations and residential care admissions. A sub-group analysis was
included to investigate whether the care-recipient's level of cognitive
impairment would influence the outcomes of the intervention, as
caring for someone with dementia has been found to negatively

impact on healthy behaviors including PA.2®

2 | METHOD

The study was a RCT, as described on the Australian and New Zea-
land Registry of Clinical trials (ACTRN12612000094875 18/01/
2012), based on the CONSORT guidelines.?* The full study protocol
has been previously published.?’

2.1 | Participants
Caregivers were included if they were: (a) aged 55 years or over; (b)

providing informal care (that is, unpaid) for a person aged >60 years old

living at home with dependence in at least one activity of daily living; (c)
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living with the care recipient or living close by as to be “on call” (i.e.,
within a 5 min drive); and (d) had a score of >5 on the geriatric
depression scale (GDS-15) (GDS -15). Caregivers could also nominate
to be involved in the study if their care-recipient declined involvement.
Care-recipients were included if they had an informal caregiver who
also agreed to be in the study, as well as fulfilling the following criteria:
(a) aged >60 years old; (b) living at home with their caregiver or withina
5 min drive; and (c) dependent in at least one activity of daily living.
Informed consent was assessed via the ability to: 1. Understand the
information provided; 2. Be able to retain and communicate what this
information entailed; 3. Weigh up the potential benefits and conse-
quences if participating or not participating in the research; and 4. Be
able to communicate the decision. Participants who were unable to

provide informed consent were excluded.

2.2 | Recruitment procedures

Participants were recruited through caregiver support agencies,
community aged care services and via extensive media and promo-
tional activities throughout Victoria, Australia. Interested caregivers
underwent telephone screening to ensure their eligibility. Baseline
assessments were administered within 4 weeks of screening. If
baseline assessment was not possible within the four weeks, the
GDS-15 was readministered to ensure results accurately reflected

caregiver depression.

2.3 | Sample size calculation

Based on data from Kerse et al.2® which identified that 30% of their
participants in their social control group endorsed depressive symp-
toms, our initial power analysis determined a sample size of 273 dyads
overall (including 20% extra for anticipated dropouts).?® This included
93 dyads in both the intervention and social-control groups and 28 in
the usual-care group, randomly allocated to groups in a 3:3:1 ratio.

2.4 | Intervention

All participant caregivers and their care-recipients in the PA inter-
vention group received a visit by an experienced physiotherapist who
prescribed individualized PA programs for each of them to do at
home based on each individual's physical assessment. Each partici-
pant was asked to complete the assigned exercises for approximately
30 min, 5 days each week for a period of 6 months. The intervention
was based on the Otago-Plus Exercise Program. The Otago-Plus
program includes the original Otago Exercise program and more
challenging exercises. The program was designed to deliver a variety
of balance and strengthening exercises, plus a walking program for
participants who required a greater level of challenge in their exer-

cises than the original Otago program provided.?¢

This initial visit was followed by 5 additional monthly home visits,
where the physiotherapist reviewed and modified the exercise pro-
grams as needed. The initial assessment visit took between 60-
80 min to complete. Subsequent visits were completed in approxi-
mately 50 min.

2.5 | Control groups

Social-control: The social-control group was implemented to account
for possible beneficial social effect of the PA intervention.® These
participants received the same number and duration of visits as the
intervention group. These comprised 5 visits over a 6 month period
and involved a trained social worker engaging in semi-structured
discussions about any topics of interest to the dyad, excluding dis-
cussion of anything pertaining to PA. Time allocated for these visits
mimicked that allocated for the PA intervention.

Usual-care: These participants received no visits except for data
collection purposes. All three groups were visited for data collection
purposes at baseline, 6 months, and 12 months and received monthly

phone calls for service use.

2.6 | Randomization

Participants were randomly assigned to one of three groupsin a 3:3:1
sequence: the PA intervention, the social-control group and the
usual-care group. Allocation was concealed through a computer-
generated random numbers sequence, undertaken via an external
organization. Random permuted blocks of 7, 14 and 21 were utilized
within the allocated groups.?®> Researchers undertaking follow-up
assessments and phone calls were blinded to group allocation for
the duration of the trial.

2.7 | Data collection

A full list of measures used in this study for both caregivers and care-
recipients has been described previously.?”> Data were collected at

three time-points for all three groups.

2.7.1 | Psychological measures

The GDS-15% is a valid and reliable shortened version of the GDS-
30, which has 15 statements asking about the biological and cogni-
tive symptoms of depression, with yes/no responses. Higher scores
indicate more depressive symptoms. A cut-off >5 suggests clinical
depression.

The Zarit Burden Interview (ZBI)?® has 22 statements asking
about carer burden with a five point Likert scale for responses. Higher

scores indicate increased carer burden, with scores between 0 and 21
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indicating little/no burden, 22-40 mild/moderate burden, 41 to 60
moderate/severe burden, and scores 61 to 88 severe burden.

2.7.2 | Function and physical activity

The Human Activity Profile measures 94 activities rated as “still
doing”, “stopped doing” or “never did”.2? The Adjusted Activity Score
(HAPASS) is calculated by subtracting the number of lower number
activities listed as “stopped doing” from the highest numbered ac-
tivity still being done. Higher scores indicate greater activity levels.

The 100-point Modified Barthel Index consists of ten self-care
and mobility items, with higher scores indicating increasing
independence.®®

Care-recipients’ cognition was tested using the Standardised
Mini-Mental State Examination (SMMSE)®! which has good reliability
and sensitivity for detecting cognitive impairment. A score <24
suggests at least mild cognitive impairment, which was the score used
for the pre-planned subgroup analysis to investigate whether care-

recipient cognition would affect the outcomes of the intervention.

2.7.3 | Adherence

Caregivers were asked to maintain a diary detailing changes in PA
levels for themselves and/or their care recipient, as well as health
service use (the number of primary care and specialist visits), in-
cidents and adverse events (such as falls and hospital admissions),
community service use (such as respite) and changes to employment

status.

2.8 | Ethical considerations

Ethics approval was obtained through the Melbourne Health Human
Research Ethics Committee (HREC Reference Number 2012.041)
and from the Grampians/Ballarat HREC (HREC Reference Number:
HREC/12/BHSSJOG/73). Protocols were developed to ensure that
participants with high levels of depression (GDS-15 > 11) were

referred to appropriate health professionals.

2.9 | Statistical analysis

All participants data were analyzed in the group allocated in the
randomization. The primary outcome, a) the proportion of caregivers
with GDS-15 scores >5 at 6-month follow-up; and b) caregiver GDS
score (continuous) at 6-month follow-up, adjusted for baseline GDS
score, was analyzed using logistic and linear regression respectively.
For secondary outcomes, the effect of the intervention was analyzed
using logistic regression for dichotomous outcomes, linear regression
for normally distributed continuous outcomes and quantile regres-

sion for skewed continuous outcomes. For all analyses the

corresponding baseline variable was included in analysis when the
outcome was continuous. A sub-group analysis was performed across
care recipients' SMMSE score using a likelihood ratio test for an
interaction between dichotomized SMMSE scores and allocated
group. This outcome variable in this sub-group analysis was care
giver GDS-15 (continuous); this was varied from the pre-planned
analysis of the GDS-15 (dichotomized) because of insufficient
numbers. Stata 15 and Statistical Package for Social Sciences version
27 (IBM) were used for all analyses.

3 | RESULTS

From March-September 2016, two hundred and twelve individual
participants were recruited, consisting of 91 dyads and 30 individual
caregivers (see Figure 1 for more information). An initial timeframe
of 18 months was provided for recruitment, but this was extended by
a further 24 months due to slow recruitment.

A variety of recruitment strategies were used, including direct
mail-outs from caregiver support agencies, researcher attendance at
caregiver support groups, advertisement in print media and promo-
tion via medical practitioners and case-managers as well as “word of
mouth”, with direct mail-outs being the most successful approach
accounting for 37% of eligible participants. Despite these efforts, we
were unable to recruit the number required.

At the 6-month follow-up 61/91 (67.0%) of dyads remained in
the study, 1 dyad (1.1%) supplied some data but was unable to
complete the assessment and 12/91 (13.2%) of the caregivers from
the dyads became caregiver-only participants due to death of the
care-recipient or care-recipient withdrawal from the study for other
reasons. Of the 30 caregiver-only participants, 7 (23.3%) withdrew
at 6-month and 1 (3.3%) did not complete the 6 months follow
up. At 6 months there were 61 dyads and 34 caregiver-only
participants.

A similar mean level of depression at baseline was reported by
caregivers who remained in the study (GDS 8.1, SD = 2.2) and those
who withdrew (GDS 8.1, SD = 2.9). Those withdrawing from the
study did report higher average caregiver burden (ZBI 45.4,
SD = 17.2) than those remaining in the study (ZBI 38.8, SD = 15.1).
Otherwise, caregiver age, gender and activity levels were similar
across those withdrawing from the study and those who remained. At
the 12-month follow-up, 47/91 (51.6%) of the original dyads
remained in the study (Figure 1).

Adherence to the PA intervention was self-reported using diaries
by participants. There were no adverse or reportable events. There
were 18 caregivers and 4 care-recipients who scored GDS>11 and

were referred to their GP as per the risk protocol.

3.1 | Caregiver characteristics

The mean age of the participating caregivers (N = 121) at baseline
was 69.8 (SD = 8.7) years and 82.6% were female (Table 1). Most
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Assessed for eligibility (n=275) Excluded (n=154)
[ Reasons for exclusion
v * Not meeting inclusion criteria (n=106)
Randomlised (n=121) * Declined to participate (n=22)
Dyad (91) + Other reasons (n=26)
Carer only (30)
[
v v v
Allocated to receive physical activity intervention Allocated to receive social control (n=50) Allocated to receive usual care control (n=21)
(n=50) Dyads (n=42) Dyads (n=15)

Dyads (n=34)
Carer only (n=16)
*  Completed intervention (n=32)

Carer only (n=8)
. Completed intervention (n=40)

Carer only (n=6)

}

)

6 month follow-up assessment (n=40)

Dyad (n=21)
Carer only (n=6)
Excluded from analyses

6 month follow-up (n=39)

Dyad (n=30)
Carer only (n=4)
Excluded from analyses

6 month follow-up (n=16)

Dyad (n=10)
Carer only (n=2)
Excluded from analyses

* Withdrew (n=6) . Withdrew (n=8)
* Unable to complete assessment (n=1)
Carer only at baseline (5)
Carer only at baseline (n=13) Excluded from analyses
Excluded from analyses *  Withdrew (n=2)

* Did not complete assessment (n=2)

*  Withdrew (n=1) . Unable to complete assessment (n=1)

. Withdrew (n=3)

Carer only at baseline (n=4)
Excluded from analyses
¢ Withdrew (n=2)

| )

|

12 month follow-up assessment (n=34)*
Dyad (n=15)
Carer only (n=19)

Dyad (n=25)
Carer only (n=12)

Excluded from analyses Excluded from analyses
. Withdrew (n=1) . Withdrew (n=3)

12 month follow-up (n=37)*

. Unable to complete assessment (n=3) . Unable to complete assessment(n=1) . Unable to complete assessment (n=3)

12 month follow-up (n=13)*
Dyad (n=8)
Carer only (n=5)

Excluded from analyses
. Withdrew (n=1)

FIGURE 1 Participant flowchart. *Five participants completed the 12 months follow-up but not the 6 months follow-up (physical activity
group: 2 participants, social intervention group: 2 participants, usual care: 1 participant).

commonly the caregiver was the care-recipient's spouse (78.5%) and
English was the preferred language for the majority of caregivers.
Caregivers reported caring for an average of 104.8 (SD = 54.5) hours
per week and 30.6% of caregivers were on anti-depressant medica-
tion. The most common health conditions of caregivers were: arthritis
or other physical disorders, stroke/neurological conditions and
osteoporosis (Table 1). Overall, for all caregivers, the mean GDS-15
score was 8.1 (SD = 2.4, range 5-14). The mean ZBIl score was
40.6 (SD = 15.7, range 8-79), indicating moderate burden. The
average HAPAAS score was 60.1 (SD = 14.6, range 21-82), sug-
gesting moderate activity.

3.2 | Care-recipient characteristics

The mean age of the 91 care-recipients was 77.7 (SD = 8.7) and
27.5% were female (Table 2). At baseline, the mean SMMSE score
was 22.2 (SD = 8) and almost half (n = 37, 43%) of care recipients
had an SMMSE <24, suggesting cognitive impairment. The mean
Barthel Score was 77.1 (SD = 24.7, range 2-100) indicating at least
mild impairment in ADLs. Their mean HAPAAS score was 41.9
(SD = 19.2, range 5-75), suggesting low activity levels. Care-re-
cipients’ mean GDS score was 4.8 (SD = 3.4, range 0-13). Care-
recipients in the usual care group were less likely to be female
(b = 0.03).

3.3 | Effect of the physical activity intervention

Of the caregivers who remained in the study for 12 months, their
GDS-15 scores at baseline, six- and 12 months were 7.9 (SD = 2.2),
4.3 (SD = 2.8) and 4.1 (SD = 3.0), respectively, for the whole sample.
There was a significant decrease in the number of depressive
symptoms F (1.85, 404.01) = 79.95, p < 0.001, only from baseline to
6 months (3.6, 95% Confidence Interval [CI] 2.8, 4.5, p < 0.001).
There was a similar significant improvement in depressive symptoms
from baseline to 6 months, but not from 6 to 12 months.

There were no significant differences found in the proportion of
depressed caregivers at 6 months between the PA intervention and
social control groups (OR 1.06, 95% CI 0.44, 2.56, p value 0.91) and
the PA intervention and usual care control groups (OR 1.51 95% Cl
0.46, 4.94 p value: 0.50). There were no differences in the GDS-15
scores among the three groups (Table 3). However, over 50% of
caregivers in all three groups no longer had a GDS-15 score indica-
tive of depression. No difference was found for the caregiver-specific
outcomes in burden, function and activity, nor in care-recipient
depressive symptoms, activity or function (Table 3). No difference
was found in the primary outcome between the PA intervention and
control groups at 12 months (proportion of caregivers who were no
longer scored) GDS-15 > 5 (Table S1).

At 6 months adjusted for baseline GDS, caregivers in the PA

group caring for someone without cognitive impairment (SMMSE
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TABLE 1 Caregiver baseline demographic characteristics.

Caregiver characteristics
Age, mean (SD)
Female n (%)
Born in Australia n (%)
English as preferred language n (%)
Education level (highest)
Primary n (%)
Secondary n (%)
Tertiary n (%)
Unknown n (%)
Relationship to care-recipient
Spouse/partner n (%)
Child n (%)
Sibling n (%)
Entered as a dyad in the study n (%)
Measures
Mean GDS-15 score (SD)
Mean zarit burden inventory
Mean human activity profile (SD)
Health conditions of caregiver
Dementia n (%)
Cancer n (%)
Heart disease n (%)
Asthma/COPD n (%)
Osteoporosis h (%)
Diabetes n (%)
Stroke or other neurological disorder n (%)
Arthritis or other physical disorder n (%)
Anti-depressant medications prescribed n (%)
Employed in paid work n (%)
Mean hours of care per week provided to the care recipient (SD)
Primary reason care-recipient requires care
Dementia n (%)
Stroke/neurological n (%)
Mental health disorder n (%)

Other physical disorder n (%)

Physical activity
intervention
group (n = 50)

70.7 (8.7)
42 (84.0)
35 (70.0)
41 (82.0)

42 (84.0)
8 (16.0)
0

34 (68.0)

7.8 (2.1)
41.9 (15.0)
62.1 (15.9)

0

7 (14.0)
9 (18.0)
6 (17.1)
11 (22.0)
2 (4.0)

8 (16.0)
44 (88.0)
34 (68.0)
4 (8.0)
102.9 (53.9)

14 (28.0)
17 (34.0)
3(6.0)

16 (32.0)

Social control
group (n = 50)

69.6 (8.8)
40 (80.0)
31 (62.0)
42 (85.7)

0

26 (52.0)
17 (34.0)
7 (14.0)

37 (74.0)
13 (26.0)
0

42 (84.0)

8.5 (2.6)
40.3 (15.9)
60.0 (15.4)

0

4 (8.0)

9 (18.0)
5(12.2)
13 (26.0)
13 (26.0)
13 (26.0)
46 (92.0)
33 (66.0)
3 (6.0)
106.2 (52.0)

16 (32.7)
11 (22.5)
2(4.1)

20 (40.8)

Usual-care control
group (n = 21)

67.9 (8.8)
18 (85.7)
11 (52.4)
18 (90.0)

0

9 (42.9)
10 (47.6)
2 (9.5)

16 (66.7)
3(14.3)
2 (9.5)
15 (71.4)

7.9 (2.7)
35.9 (16.9)
61.2 (11.7)

0

6 (28.6)
5(23.8)
3(21.4)
3(14.3)
3(14.3)
6 (28.6)
20 (95.2)
17 (81.0)
1(4.76)
105.9 (63.6)

5(23.8)
6 (28.6)
2 (9.5)

8 (38.1)

Total sample
(I’l = 121)

69.8 (8.7)
100 (82.6)
77 (63.6)

101 (84.9)

95 (78.5)
24 (19.8)
2 (1.7)

91 (75.2)

8.1 (2.4)
40.6 (15.7)
61.0 (11.7)

0

17 (14.1)
23 (19.0)
14 (15.6)
27 (22.5)
18 (14.9)
27 (22.3)
111 (91.7)
37 (30.6)
8 (6.61)
104.8 (54.5)

35 (29.2)
34 (28.3)
7 (5.8)

44 (36.7)

Abbreviations: COPD, chronic obstructive pulmonary disease; GDS-15, geriatric depression scale 15; SD, standard deviation; SMMSE, standardized mini

mental state examination.
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TABLE 2 Care recipient baseline demographic characteristics.

Care-recipient characteristics

Physical activity
intervention
group (n = 34)

Social control
group (n = 42)

Usual-care control

group (n = 15)

Total
sample (n = 91)

Mean age, years (SD) 77.6 (9.0) 78.6 (7.9) 75.2 (10.2) 77.7 (8.7)
Female n (%) 9 (26.5) 14 (33.3) 2 (13.3) 25 (27.5)
Born in Australia n (%) 20 (58.8) 25 (59.5) 5(33.3) 50 (55.0)
English as preferred language n (%) 28 (82.4) 35 (83.3) 12 (85.7) 75 (83.3)
Education level (highest)
Primary n (%) 0 0 0 0
Secondary n (%) 13 (38.2) 23 (54.8) 8 (53.3) 44 (48.4)
Tertiary 18 (52.9) 13 (31.0) 6 (40.0) 37 (40.7)
Unknown n (%) 3(8.8) 6 (14.3) 1(6.7) 10 (11.0)
Mean SMMSE (SD) 23.2 (8.3) 20.8 (7.7) 237 (7.8) 22.2(7.9)
SMMSE<24 (%) 10 (31.3) 22 (56.4) 5(33.3) 37 (43.0)
Mean GDS-15 score (SD) 4.8 (3.9) 5.1 (3.0 4.0 (3.0) 4.8 (3.4)
Mean modified Barthel index (SD) 80.6 (24.5) 77.8 (24.4) 70.9 (26.3) 77.8 (24.7)
Mean human activity profile adjusted activity score (SD) 36.9 (21.1) 31.5 (20.1) 33.1 (20.23.1) 33.7 (20.9)
Health conditions of care-recipient
Dementia n (%) 14 (42.4) 19 (45.2) 3(21.4) 36 (40.5)
Cancer n (%) 7 (20.6) 11 (26.2) 6 (42.9) 24 (26.7)
Heart disease n (%) 10 (29.4) 9 (21.4) 6 (42.9) 25 (27.8)
Asthma/COPD n (%) 6 (17.6) 5(12.2) 3(214) 14 (15.7)
Osteoporosis n (%) 5(14.7) 6 (15.0) 3(21.4) 14 (15.9)
Diabetes (%) 2 (5.9) 16 (38.1) 3(21.4) 21 (23.3)
Stroke or other neurological disorder n (%) 21 (61.8) 22 (52.4) 6 (40.0) 49 (53.8)
Arthritis or other physical disorder n (%) 29 (85.3) 39 (92.9) 9 (64.3) 77 (91.1)

Abbreviations: GDS-15, geriatric depression scale 15; SD, standard deviation; SMMSE, standardized mini mental state examination.

>24) had significantly lower depressive scores than those caring for
someone with cognitive impairment (SMMSE <24) compared with
social-control and usual-care groups (p-value for interaction = 0.016,
p value for interaction = 0.018, respectively) (Table 4).

4 | DISCUSSION

This RCT is the first to evaluate the impact of a PA intervention on
depression for older caregivers, compared to social-control and
usual-care conditions. In summary, while over 50% of caregivers in all
three groups showed improvement in depressive symptoms, there
were no significant differences between groups in either the primary
outcome, that is, the proportion of people depressed or in reduction
of depressive symptoms, or any secondary outcomes. However,
subgroup analysis suggested that the PA intervention may be of
benefit to a subset of caregivers that are supporting individuals

without cognitive impairment.

Whiteford et al.32 estimated that 23% of cases of untreated
depression remit within 3 months and 53% within 12 months.
Remission might explain a substantial proportion of the recovery. The
overall improvement could also be a placebo effect, as just being
enrolled in a study and expecting improvement could explain the
overall changes in depression across all groups. A placebo effect has
been noted in previous depression studies, with a 35%-40% response
to placebo being a consistent response rate across 25 years' of pla-
cebo controlled pharmaceutical trials.%3 While it could explain the
improvement in the PA and social-control groups, it is unlikely to be a
factor in the usual care group.

The usual care condition was not completely devoid of contact
from researchers. All participants were contacted once a month to
complete the measures relating to PA, health service use and any
adverse events or changes to employment status and had three home
visits for baseline, 6-month and 12-month data collection. These
phone calls were brief but did give the caregiver participant an op-

portunity to talk to a researcher. The improvement in this group
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TABLE 3 Effect of the intervention on outcomes at 6 months (n

Physical

Physical activity intervention
versus usual-care control
regression coefficient

(95% Cl), p-value

Ul G el (0 = A Physical activity intervention

Social control (n = 39)

activity (n = 40)

versus social control regression
coefficient (95% Cl), p-value

6 months

Baseline

6 months
mean (SD)

Baseline

6 months
mean (SD)

Baseline

mean (SD)

mean (SD)

mean (SD)

mean (SD)

n=16

n=239

n=40

Caregiver

1.51 (0.46, 4.94), 0.50

1.06 (0.44, 2.56), 0.91

6 (37.5)

16 (100)

(46.2)

19 (47.5) 39 (100) 18

(100)
7.8 (2.1)

40

GDS-15 > 5 (%)

-0.19 (-1.96, 1.58) 0.83

—-0.53 (—1.86, 0.81), 0.44

5.0 (3.2) 8.1(24) 6(3.1)
29.9 (13.8)

8.3 (2.3)

4.3 (3.0)

Mean GDS-15 (SD)

4.56 (-1.12, 10.24), 0.11

—1.64 (-6.20, 2.92), 0.48

39.9 (14.5) 37.5 (14.7) 38.1 (16.8) 35.8 (16.0)

41.3 (15.1)

Mean ZBI (SD)

tric Psychiatry

N
0
o
o
)
™~
-
-
I
o
-
4
-
~
™

1.42 (-2.93, 5.76), 0.52

1.49 (-2.01, 4.99), 0.40

62.5 (16.8) 62.9 (15.4) 59.8 (16.4) 59.9 (15.3) 59.9 (12.6) 59.4 (18.0)

Mean HAPAAS (SD)

10

n=230

n=21

Care- recipient

0.06 (-2.44, 2.56), 0.96

—-0.55 (-2.02, 0.92), 0.45

4.8 (3.9) 4.4 (3.8) 5.1 (3.0 4.5(2.7) 4 (3.0) 4 (3.7)

Mean GDS-15 (SD)

LOI ET AL

0.97 (-8.93, 10.87), 0.84

38.8 (25.3) 31.5 (20.1) 34.6 (22.9) 33.1(23.1) 32.9 (21.7)

37.0 (21.1)

Mean HAPAAS (SD)

—2.03 (-23.23, 19.18) 0.90

—4.00 (-15.58, 7.58), 0.50

81 (75.5, 91.5)

85 (64.8-98.0) 92 (61.2, 98.3) 74 (50.0-95.0)

85 (56.5, 93.5)

91 (68.3-99.3)

Median MBI (IQR)

81.1 (14.4)

Abbreviations: GDS-15: geriatric depression scale-15 item ZBI: zarit burden interview HAP: human activity profile adjusted activity score MBI: modified barthel index: IQR: interquartile range.

TABLE 4 Sub-analysis of caregivers caring for care-recipients
who have cognitive impairment (MMSE <24) compared to those
who do not and corresponding Geriatric Depression Scores.

Mean GDS score (95% Cl)

MMSE<24 MMSE<24 (n = 30) MMSE>24 (n = 65)
Usual care control 3.5 (1.3) 4.9 (3.5)
Social control group 5.0 (3.3) 5.1(3.2)
Physical activity group 7.4 (2.5) 3.6 (2.7)

Adjusted mean difference in GDS
score at 6 months® (95% ClI)

Physical activity
group compared

Physical activity group
to compared to social

to usual care control
MMSE<24 2.57 (-0.86, 6.00) 2.07 (-0.28, 4.42)
MMSE>24 -1.07 (-3.07, 0.93) -1.21 (-2.90, 0.47)
p value for interaction 0.042 0.028

Abbreviations: Cl: confidence interval GDS: geriatric depression scale,
MMSE: mini-mental state examination.

?Adjusted for baseline GDS score.

could potentially be explained by the Hawthorne effect, that is,
changes in outcomes due to being a participant in research®* and the
social benefit of these contacts.

While Otago-Plus is an individually tailored evidence-based PA
program and provides the benefits of a personalized program
prescribed by a physiotherapist,® caregivers themselves were not
consulted in the development of the intervention, or in planning
their PA prescription according to their exercise preferences. Co-
designing PA interventions with older people may lead to the
development of interventions that result in better satisfaction with
the intervention, better adherence, increased levels and improved
PA2> There were no changes to the caregivers' physical function
and activity with our study which has been found previously®®
possibly due to the short duration of the intervention. Similarly,
there were no improvements in the care-recipients’ outcomes, due
to the chronicity of their nominated health conditions that impact
on physical function and mobility. We also were not able to
measure the participants' adherence to the Otago-Plus program,
except through self-report, so it is possible that poor adherence
affected our results.

A different primary outcome such as self-efficacy, coping style or
mastery may have provided an indication of whether other psycho-
logical benefits, aside from reduction of depressive symptoms, were
achieved. Increased self-efficacy can be an outcome of completing
PA%7-38 and this may translate into improved coping mechanisms and
ability to manage the demands of providing care.

We did have a novel finding from our sub-group analysis which
suggested that the PA intervention might improve depressive
symptoms more so in caregivers who were providing support for
individuals who did not have significant cognitive impairment. Caring

for someone with dementia is reported to be the most challenging
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and burdensome compared to other conditions.>? It is therefore
likely to be more difficult for this group of caregivers to introduce a
PA intervention into their already challenging daily care routines.
Future studies should focus on caregivers who care for people
without significant cognitive impairment to see whether this prom-
ising finding can be replicated.

This study had a number of limitations, primarily the failure to
recruit the numbers required to meet our initial power calculation.
The fact that it was so challenging to recruit caregivers to the study
demonstrates the difficulty of getting caregivers involved in research,
especially if they are providing the hours of care and experiencing the
level of burden that the caregivers in this study reported-thus co-
design would be an important methodological consideration in
further research. Furthermore, a PA intervention, even one that is
done at home and can be done with the person they care for may still
be perceived as burdensome, adding to the care already being pro-
vided, and we had significant attrition of participants over the
duration of the study. The variability of the care-recipient sample, in
terms of their needs and the heterogeneity of their conditions were
also limitations, given the small numbers.

In spite of these, strengths of our study included longitudinal
follow-up, the use of a manualized and potentially replicable PA
program and the inclusion of the social-control and usual-care com-
parison groups. We still were able to recruit almost 100 dyads into
this RCT.

Results from this study reinforce our understanding that family
caregivers provide a substantial contribution in supporting older
care-recipients to remain living at home and experience high levels of
burden. There is a need for further research to investigate other
approaches to support longer term well-being for caregivers with
depressive symptoms. Future studies should aim to recruit larger
numbers of caregivers, targeting specific care-recipient groups,
alternative outcome measures and incorporating co-design to further
explore the benefits of PA and other potentially beneficial

interventions.

AUTHOR CONTRIBUTIONS

David Ames, Kirsten J. Moore, Nicola T. Lautenschlager, Briony Dow,
Elizabeth V. Cyarto, Melissa A. Russell, Kirsten J. Moore, Lynette
Mackenzie and Terence Haines designed the study. Melissa A. Rus-
sell, Samantha M. Loi, Frances Batchelor and Steven M. Savvas con-
ducted statistical analyses. Briony Dow, Sue Malta, Samantha M. Loi
and Ellen Gaffy drafted the manuscript. All authors reviewed and

provided feedback on the manuscript.

ACKNOWLEDGMENTS
This study was funded by the National Health and Medical Research
Council of Australia. The authors would like to thank the caregivers
and care-recipients who participated in the study and Carers Victoria
for assisting with recruitment.

Open access publishing facilitated by The University of Mel-
bourne, as part of the Wiley - The University of Melbourne agree-

ment via the Council of Australian University Librarians.

CONFLICT OF INTEREST STATEMENT
The authors declare none.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

ORCID
Samantha M. Loi "= https://orcid.org/0000-0002-4953-4500
Ellen Gaffy "2 https://orcid.org/0000-0002-5861-8271

REFERENCES

1. Australian Government Productivity Commission. Caring for Older
Australians. Australian Government Productivity Commission; 2011.

2. Deloitte Access Economics. The Economic Value of Informal Care in
Australia in 2015. Carers Australia; 2015.

3. Australian Bureau of Statistics. Disability, Ageing and Carers, Australia:
Summary of Findings. Australian Bureau of Statistics; 2018.

4. Temple JB, Dow B. The unmet support needs of carers of older Aus-
tralians: prevalence and mental health. Int Psychogeriatr. 2018;30(12):
1849-1860. https://doi.org/10.1017/s104161021800042x

5. Cummins RA, Hughes J, Tomyn A, Gibson A, Woerner J, Lai L. The
Wellbeing of Australians - Carer Health and Wellbeing. Australian Centre
on Quality of Life; 2007.

6. Brodaty H, Woodward M, Boundy K, Ames D, Balshaw R. Prevalence
and Predictors of burden in caregivers of people with dementia. Am J
Geriatr Psychiatry. 2014;22(8):756-765. https://doi.org/10.1016/j.
jagp.2013.05.004

7. Kim H, Chang M, Rose K, Kim S. Predictors of caregiver burden in
caregivers of individuals with dementia. J Adv Nurs. 2012;68(4):
846-855. https://doi.org/10.1111/j.1365-2648.2011.05787 x

8. Vincent C, Desrosiers J, Landreville P, Demers L. Burden of caregivers
of people with stroke: evolution and predictors. Cerebrovasc Dis.
2009;27(5):456-464. https://doi.org/10.1159/000210092

9. Blake H, Mo P, Malik S, Thomas S. How effective are physical activity
interventions for alleviating depressive symptoms in older people? A
systematic review. Clin Rehabil. 2009;23(10):873-887. https://doi.
org/10.1177/0269215509337449

10. Kerse N, Hayman KJ, Moyes SA, et al. Home-based activity program
for older people with depressive symptoms: DeLLITE - a randomized
controlled trial. Ann Fam Med. 2010;8(3):214-223. https://doi.org/
10.1370/afm.1093

11. Miller KJ, Areerob P, Hennessy D, Goncalves-Bradley DC, Mesagno C,
Grace F. Aerobic, resistance, and mind-body exercise are equivalent
to mitigate symptoms of depression in older adults: a systematic re-
view and network meta-analysis of randomised controlled trials.
F1000Res. 2020;9:1325. https://doi.org/10.12688/f1000research.
271231

12. Singh NA, Stavrinos TM, Scarbek Y, Galambos G, Liber C, Fiatarone
Singh MA. A randomized controlled trial of high versus low intensity
weight training versus general practitioner care for clinical depres-
sion in older adults. J Gerontol Biol Sci Med Sci. 2005;60A(6):768-776.
https://doi.org/10.1093/gerona/60.6.768

13. Marshall E, LaCaille RA, LaCaille LJ, Lee JE, Peterson E. Effects of
physical activity interventions for caregivers of adults: a meta-
analysis. Health Psychol. 2022;41(9):585-598. https://doi.org/10.
1037/hea0001212

14. Loi SM, Dow B, Ames D, et al. Physical activity in caregivers: what are
the psychological benefits? Arch Gerontol Geriatr. 2014;59(2):204-210.
https://doi.org/10.1016/j.archger.2014.04.001

15. Castro CM, Wilcox S, O'Sullivan P, Baumann K, King AC. An exercise
program for women who are caring for relatives with dementia.

85U8017 SUOWWOD SAERID 3(dedl|dde au Ag peusenob a2 ssolie YO ‘8sn J0 s8Nl 1oy Afeid)8uljuQ 3|1 UO (SUOIIPUOD-PUR-SLLIBY WD A8 | 1M AReql 1 U Uo//:Schiy) SUOTPUOD pUe swis | 84} 885 *[Z02/0T/20] Uo ARiqi]auliuo A8]IM ‘[1ounoD YoIesssy [BOIPSIN PUY UifeH feuolieN Ad 8509'sdB/Z00T 0T/10p/woo" A3 1M Aseiq1pujuo//sdny wouy pepeojumoq ‘Z ‘%20z ‘99TT660T


https://orcid.org/0000-0002-4953-4500
https://orcid.org/0000-0002-4953-4500
https://orcid.org/0000-0002-5861-8271
https://orcid.org/0000-0002-5861-8271
https://doi.org/10.1017/s104161021800042x
https://doi.org/10.1016/j.jagp.2013.05.004
https://doi.org/10.1016/j.jagp.2013.05.004
https://doi.org/10.1111/j.1365-2648.2011.05787.x
https://doi.org/10.1159/000210092
https://doi.org/10.1177/0269215509337449
https://doi.org/10.1177/0269215509337449
https://doi.org/10.1370/afm.1093
https://doi.org/10.1370/afm.1093
https://doi.org/10.12688/f1000research.27123.1
https://doi.org/10.12688/f1000research.27123.1
https://doi.org/10.1093/gerona/60.6.768
https://doi.org/10.1037/hea0001212
https://doi.org/10.1037/hea0001212
https://doi.org/10.1016/j.archger.2014.04.001
https://orcid.org/0000-0002-4953-4500
https://orcid.org/0000-0002-5861-8271

10 of 10 WILEY_ '

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

LOI ET AL

Psychosom Med. 2002;64(3):458-468. https://doi.org/10.1097/
00006842-200205000-00010

Yilmaz CK, Asiret GD, Cetinkaya F, OludaG G, Kapucu S. Effect of
progressive muscle relaxation on the caregiver burden and level of
depression among caregivers of older patients with a stroke: a ran-
domized controlled trial. Jon J Nurs Sci. 2019;16(2):202-211. https://
doi.org/10.1111/jjns. 12234

Connell CM, Janevic MR. Effects of a telephone-based exercise
intervention for dementia caregiving wives: a randomized controlled
trial. J Appl Gerontol. 2009;28(2):171-194. https://doi.org/10.1177/
0733464808326951

Marsden D, Quinn R, Pond N, et al. A multidisciplinary group pro-
gramme in rural settings for community-dwelling chronic stroke
survivors and their carers: a pilot randomized controlled trial. Clin
Rehabil. 2010;24(4):328-341. https://doi.org/10.1177/02692
15509344268

Doyle KL, Toepfer M, Bradfield AF, et al. Systematic review of exercise
for caregiver-care recipient dyads: what is best for spousal caregivers-
exercising together or not at all? Gerontol. 2021;61(6):e283-e301.
https://doi.org/10.1093/geront/gnaa043

Lamotte G, Shah RC, Lazarov O, Corcos DM. Exercise training for
persons with Alzheimer’s Disease and caregivers: a review of dyadic
exercise interventions. J Mot Behav. 2017;49(4):365-377. https://doi.
org/10.1080/00222895.2016.1241739

Hives BA, Buckler EJ, Weiss J, et al. The effects of aerobic exercise
on psychological functioning in family caregivers: secondary ana-
lyses of a randomized controlled trial. Ann Behav Med. 2020;55(1):
65-76. https://doi.org/10.1093/abm/kaaa031

Madruga M, Gozalo M, Prieto J, Paloma Rohlfs D, Gusi N. Effects of a
home-based exercise program on mental health for caregivers of
relatives with dementia: a randomized controlled trial. Int Psychoger-
iatr. 2021;33(4):359-372. https://doi.org/10.1017/s104161022
000157x

Gallant MP, Connell CM. The stress process among dementia spouse
caregivers:are caregivers at risk for negative health behavior
change? Res Aging. 1998;20(3):267-297. https://doi.org/10.1177/
0164027598203001

Schulz KF, Altman DG, Moher D, the CG. CONSORT 2010 Statement:
updated guidelines for reporting parallel group randomised trials.
BMC Med. 2010;8(1):18. https://doi.org/10.1186/1741-7015-8-18
Dow B, Moore K, Russell M, et al. Improving mood through physical
activity for carers and care recipients (IMPACCT): protocol for a
randomised trial. J Physiother. 2013;59(2):125. discussion 125. https://
doi.org/10.1016/51836-9553(13)70165-6

Yang XJ, Hill K, Moore K, et al. Effectiveness of a targeted exercise
intervention in reversing older people’s early balance dysfunction: a
randomised controlled trial. Phys Ther. 2012;92(1):24-37. https://doi.
org/10.2522/ptj.20100289

Yesavage JA, Brink T, Rose TL, et al. Development and validation of a
geriatric depression screening scale: a preliminary report. J Psychiatr
Res. 1982;17(1):37-49. https://doi.org/10.1016/0022-3956(82)
90033-4

Zarit S, Reever K, Bach-Peterson J. Relatives of the impaired elderly:
correlates of feelings of burden. Gerontologist. 1980;20(6):649-655.
https://doi.org/10.1093/geront/20.6.649

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Fix AJ, Daughton D. Human Activity Profile: Professional Manual.
Psychological Assessment Resources; 1988.

Mahoney Fl, Barthel DW. Functional evaluation: the Barthel Index.
Md State Med J. 1965;14:61-65.

Molloy DW, Alemayehu E, Roberts R. Reliability of a standardized
mini-mental state examination compared with the traditional mini-
mental state examination. Am J Psychiatr. 1991;148:102-105.
Whiteford HA, Harris MG, McKeon G, et al. Estimating remission
from untreated major depression: a systematic review and meta-
analysis. Psychol Med. 2013;43(8):1569-1585. https://doi.org/10.
1017/s0033291712001717

Furukawa TA, Cipriani A, Atkinson LZ, et al. Placebo response rates
in antidepressant trials: a systematic review of published and un-
published double-blind randomised controlled studies. Lancet Psy-
chiatr. 2016;3(11):1059-1066. https://doi.org/10.1016/s2215-0366
(16)30307-8

McCambridge J, Witton J, Elbourne DR. Systematic review of the
Hawthorne effect: new concepts are needed to study research
participation effects. J Clin Epidemiol. 2014;67(3):267-277. https://
doi.org/10.1016/j.jclinepi.2013.08.015

Constantin N, Edward H, Ng H, et al. The use of co-design in
developing physical activity interventions for older adults: a scoping
review. BMC Geriatr. 2022;22(1):647. https://doi.org/10.1186/
$s12877-022-03345-4

Milbury K, Mallaiah S, Mahajan A, et al. Yoga program for high-grade
glioma patients undergoing radiotherapy and their family caregivers.
Integr Cancer Ther. 2018;17(2):332-336. https://doi.org/10.1177/
1534735417689882

Bonura KB, Tenenbaum G. Effects of yoga on psychological health in
older adults. J Phys Activ Health. 2014;11(7):1334-1341. https://doi.
org/10.1123/jpah.2012-0365

O'Halloran PD, Shields N, Blackstock F, Wintle E, Taylor NF. Moti-
vational interviewing increases physical activity and self-efficacy in
people living in the community after hip fracture: a randomized
controlled trial. Clin Rehabil. 2016;30(11):1108-1119. https://doi.
org/10.1177/0269215515617814

Brodaty H, Donkin M. Family caregivers of people with dementia.
Dialogues Clin Neurosci. 2009;11(2):217-228. https://doi.org/10.
31887/dcns.2009.11.2/hbrodaty

SUPPORTING INFORMATION
Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Loi SM, Gaffy E, Malta S, et al. Effects
of physical activity on depressive symptoms in older
caregivers: the IMPACCT randomized controlled trial. Int J
Geriatr Psychiatry. 2024;e6058. https://doi.org/10.1002/gps.
6058

85U8017 SUOWWOD SAERID 3(dedl|dde au Ag peusenob a2 ssolie YO ‘8sn J0 s8Nl 1oy Afeid)8uljuQ 3|1 UO (SUOIIPUOD-PUR-SLLIBY WD A8 | 1M AReql 1 U Uo//:Schiy) SUOTPUOD pUe swis | 84} 885 *[Z02/0T/20] Uo ARiqi]auliuo A8]IM ‘[1ounoD YoIesssy [BOIPSIN PUY UifeH feuolieN Ad 8509'sdB/Z00T 0T/10p/woo" A3 1M Aseiq1pujuo//sdny wouy pepeojumoq ‘Z ‘%20z ‘99TT660T


https://doi.org/10.1097/00006842-200205000-00010
https://doi.org/10.1097/00006842-200205000-00010
https://doi.org/10.1111/jjns.12234
https://doi.org/10.1111/jjns.12234
https://doi.org/10.1177/0733464808326951
https://doi.org/10.1177/0733464808326951
https://doi.org/10.1177/0269215509344268
https://doi.org/10.1177/0269215509344268
https://doi.org/10.1093/geront/gnaa043
https://doi.org/10.1080/00222895.2016.1241739
https://doi.org/10.1080/00222895.2016.1241739
https://doi.org/10.1093/abm/kaaa031
https://doi.org/10.1017/s104161022000157x
https://doi.org/10.1017/s104161022000157x
https://doi.org/10.1177/0164027598203001
https://doi.org/10.1177/0164027598203001
https://doi.org/10.1186/1741-7015-8-18
https://doi.org/10.1016/s1836-9553(13)70165-6
https://doi.org/10.1016/s1836-9553(13)70165-6
https://doi.org/10.2522/ptj.20100289
https://doi.org/10.2522/ptj.20100289
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1093/geront/20.6.649
https://doi.org/10.1017/s0033291712001717
https://doi.org/10.1017/s0033291712001717
https://doi.org/10.1016/s2215-0366(16)30307-8
https://doi.org/10.1016/s2215-0366(16)30307-8
https://doi.org/10.1016/j.jclinepi.2013.08.015
https://doi.org/10.1016/j.jclinepi.2013.08.015
https://doi.org/10.1186/s12877-022-03345-4
https://doi.org/10.1186/s12877-022-03345-4
https://doi.org/10.1177/1534735417689882
https://doi.org/10.1177/1534735417689882
https://doi.org/10.1123/jpah.2012-0365
https://doi.org/10.1123/jpah.2012-0365
https://doi.org/10.1177/0269215515617814
https://doi.org/10.1177/0269215515617814
https://doi.org/10.31887/dcns.2009.11.2/hbrodaty
https://doi.org/10.31887/dcns.2009.11.2/hbrodaty
https://doi.org/10.1002/gps.6058
https://doi.org/10.1002/gps.6058

	Effects of physical activity on depressive symptoms in older caregivers: The IMPACCT randomized controlled trial
	1 | INTRODUCTION
	2 | METHOD
	2.1 | Participants
	2.2 | Recruitment procedures
	2.3 | Sample size calculation
	2.4 | Intervention
	2.5 | Control groups
	2.6 | Randomization
	2.7 | Data collection
	2.7.1 | Psychological measures
	2.7.2 | Function and physical activity
	2.7.3 | Adherence

	2.8 | Ethical considerations
	2.9 | Statistical analysis

	3 | RESULTS
	3.1 | Caregiver characteristics
	3.2 | Care‐recipient characteristics
	3.3 | Effect of the physical activity intervention

	4 | DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


