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Abstract

Background/Objectives: Homecare staff often take over activities instead of

“doing activities with” clients, thereby hampering clients from remaining

active in daily life. Training and supporting staff to integrate reablement into

their working practices may reduce clients' sedentary behavior and improve

their independence. This study evaluated the effectiveness of the “Stay Active

at Home” (SAaH) reablement training program for homecare staff on older

homecare clients' sedentary behavior.

Design: Cluster randomized controlled trial (c-RCT).

Setting: Dutch homecare (10 nursing teams comprising a total of 313 staff

members).

Participants: 264 clients (aged ≥65 years).

Intervention: SAaH seeks to equip staff with knowledge, attitude, and skills

on reablement, and to provide social and organizational support to implement

reablement in homecare practice. SAaH consists of program meetings, practi-

cal assignments, and weekly newsletters over a 9-month period. The control

group received no additional training and delivered care as usual.

Measurements: Sedentary behavior (primary outcome) was measured using

tri-axial wrist-worn accelerometers. Secondary outcomes included daily func-

tioning (GARS), physical functioning (SPPB), psychological functioning (PHQ-

9), and falls. Data were collected at baseline and at 12 months; data on falls

were also collected at 6 months. Intention-to-treat analyses using mixed-effects

linear and logistic regression were performed.

Results: We found no statistically significant differences between the study

groups for sedentary time expressed as daily minutes (adjusted mean differ-

ence: β 18.5 (95% confidence interval [CI] �22.4, 59.3), p = 0.374) and as
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proportion of wake/wear time (β 0.6 [95% CI �1.5, 2.6], p = 0.589) or for most

secondary outcomes.

Conclusion: Our c-RCT showed no evidence for the effectiveness of SAaH for

all client outcomes. Refining SAaH, by adding components that intervene

directly on homecare clients, may optimize the program and require further

research. Additional research should explore the effectiveness of SAaH on

behavioral determinants of clients and staff and cost-effectiveness.

KEYWORD S

accelerometry, home and community-based care services, independence, reablement
training program, sedentary behavior

INTRODUCTION

The demographic transition toward an aging population
increases demands for healthcare services.1 Combined
with an expected decline in financial resources and
trained staff, this development challenges the sustainabil-
ity of healthcare systems.2 Hence, nowadays, there is
increasing emphasis on homecare over residential care,
which may achieve better outcomes at lower costs and is
preferred by the majority of older adults.3,4 In order to
continue living at home, older adults need to remain
physically active to diminish functional limitations, dis-
ability, and loss of independence.5 Nevertheless, many
older adults have a predominantly sedentary lifestyle;
they spend approximately 65%–80% of their waking hours
in sedentary activities.6

Long-term care staff providing community care at
home, such as nurses, nurse assistants, nurse aides, and
domestic workers, can play a pivotal role in supporting
older adults to become more active throughout the day.
They can engage older adults in personal care, nursing
care, and domestic support activities, so that older adults
can manage their everyday lives as independently as pos-
sible. Although staff generally aspire to promote indepen-
dence, in daily practice, they often take over activities of
older adults rather than supporting (e.g., giving instruc-
tions) or supervising (e.g., observing and only interfering
if necessary) them in activities, as they are used to doing
activities for rather than with older adults.7–9 This con-
ventional homecare approach may induce a more seden-
tary lifestyle.10

Previous research targeting sedentary behavior in
older adults receiving care emphasized that, to success-
fully and sustainably decrease sedentary behavior and
increase activity throughout the day, interventions need
to be embedded in routine practice, and include staff and
clients working together to find the best individualized

approach.11 This fits well with the holistic and person-
centered approach of reablement (also known as restor-
ative care). Reablement aims to enhance individuals'

Key Points

• This c-RCT evaluated the effectiveness of a
reablement training program for homecare
staff (“Stay Active at Home”) on sedentary
behavior in older homecare clients.

• Our study showed no evidence for the effective-
ness of “Stay Active at Home” on sedentary
behavior; daily, physical, and psychological
functioning; and falls in older homecare clients.

• Adjustments to “Stay Active at Home,” such as
adding program components that intervene
directly on older homecare clients, revising
program materials offered to staff, and clarify-
ing roles and responsibilities of staff involved
in the implementation, may lead to an opti-
mized program and require further research.

Why Does this Paper Matter?

Integrating reablement in homecare may support
older adults to remain active and independent in
daily life, but this requires staff training and ongo-
ing support. “Stay Active at Home” is a systemati-
cally developed and comprehensive reablement
training program for homecare staff to reduce
older adults' sedentary behavior. This c-RCT
showed no beneficial effects for “Stay Active at
Home” compared to usual care. Refining the
training program could benefit its effectiveness.

EFFECTIVENESS OF A REABLEMENT TRAINING PROGRAM 2567
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(physical) functioning, increase or maintain their inde-
pendence in meaningful activities of daily living, and
reduce their need for long-term services.12 The effect of
reablement interventions on sedentary behavior has not
yet been investigated,13 and research of varying methodo-
logical quality14 has yielded inconsistent findings on
other outcomes, such as daily,15–17 physical,18–20 and psy-
chological functioning,21,22 and falls.23,24 This highlights
the need for more methodologically robust trials to sup-
port or refute the effectiveness of reablement.

Working with reablement can be challenging, due to a
lack of staff knowledge, willingness, and skills to adopt a
“reabling” approach, or to resistance from clients or their
social network.25 Not surprisingly, previous research has
emphasized that providing reablement services require
staff training and ongoing supervision.26,27 Currently,
however, there is little information on staff training and
on the effects of training programs on staff and client out-
comes.28 Evaluation of reablement training programs can
provide valuable insights into their effectiveness and
inform the development or optimization of other
reablement training programs and interventions.

The Dutch reablement training program “Stay Active
at Home” (SAaH) was designed to equip homecare staff
with knowledge, attitude, and skills on reablement, and
to provide social and organizational support to imple-
ment reablement in daily practice, thereby reducing cli-
ents' sedentary behavior and improving their
independence.29 A previous pilot study and an explor-
atory trial showed promising findings regarding the feasi-
bility of SAaH in the Dutch homecare setting.29,30

Furthermore, a process evaluation revealed that staff gen-
erally accepted the program, experienced positive
changes in their knowledge, attitude, and skills about
reablement, and perceived social and organizational sup-
port to implement reablement.31 This cluster randomized
controlled trial (c-RCT) aimed to evaluate the effective-
ness of SAaH on older homecare clients' sedentary behav-
ior (primary outcome), and daily functioning, physical
functioning, psychological functioning, and falls (second-
ary outcomes).

METHODS

Study design

This c-RCT was conducted between September 2017 and
July 2019 in a Dutch healthcare organization in the
Netherlands. Ten nursing teams from five working areas
(two teams per area) were pre-stratified based on area
and randomized into the intervention or control group,
together with their clients and, if applicable, clients'

domestic workers. The study protocol was approved by
the Dutch Medical Research Committee Zuyderland
(METC #17N110) and is registered at ClinicalTrials.gov
(Identifier NCT03293303). Details of the study design and
sample size calculation were reported elsewhere.32 The
reporting follows the guidelines of the CONSORT exten-
sion for Cluster Trials statement.33

Setting

The healthcare organization has divided its region into
seven working areas that are subdivided into small-scale
self-directed nursing teams with on average 11 teams per
area. Each team consists of about 10 staff members
(i.e., baccalaureate-educated and vocationally-trained
registered nurses, [certified] nurse assistants, and nurse
aides) who provide personal and nursing care, often
through short visits to clients several times a week. One
of the nurses on the team, the district nurse, has a more
supervising and coordinating role. Domestic support is
provided by domestic workers; they usually visit clients
once per week for multiple hours. In the Netherlands,
physical and occupational therapists are not routinely
involved in providing homecare.

Participants

Clients were eligible to participate in the study if they
received homecare services from one of the selected nursing
teams and were ≥65 years of age.32 Clients who were termi-
nally ill or bedbound, had serious cognitive or psychological
problems, or were unable to communicate in Dutch were
excluded. All participating clients provided written informed
consent and were blinded to treatment assignment.

Intervention

SAaH is a systematically developed and comprehensive
reablement training program to equip homecare staff
with knowledge, attitude, and skills on reablement and
to provide social and organizational support to integrate
reablement in homecare practice. It consists of program
meetings, practical assignments in-between meetings,
and 20 weekly newsletters. Program meetings are divided
into a kick-off meeting (120 min), (bi-)monthly team
meetings over a 6-month period (60 min each), and a
booster session at 9 months (120 min). The kick-off
describes why a re-orientation of homecare is needed
(knowledge). Each team meeting addresses a skill to facili-
tate the use of reablement in practice: (1) motivating

2568 ROOIJACKERS ET AL.
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clients, (2) increasing clients' engagement in daily
and physical activities, (3) implementing goal setting
and action planning, (4) involving the social network
of clients, and (5) assessing clients' capabilities. Each
team meeting starts with discussing the practical
assignment and stimulating staff to provide each other
feedback (social support), followed by a presentation
about the addressed skill (knowledge), and a skills
training including interactive teaching methods (skills)
and using continuous motivation, mentoring and
Bandura's self-efficacy theory to improve staff's self-
efficacy and strengthen positive outcome expectations
on reablement (attitude). In the booster session, staff
practice conversational skills in role-plays with profes-
sional actors (skills). Team managers are also invited
to participate in program meetings and also receive the
newsletters (organizational support). A full description
of the program, its underlying assumptions, and the
intended results for staff and clients have been publi-
shed elsewhere.29

Implementation

The intervention group consisted of 169 staff members of
whom 154 agreed to participate in the training program.
On average, they attended 73.4% of the program meetings,
conducted 56.7% of the practical assignments, and consul-
ted 56.6% of the weekly newsletters; although, compliance
differed across working areas (Table S1). Due to staff turn-
over, there were 14 dropouts (9.1%). Because SAaH was
integrated into usual homecare, the district nurse set goals
and action plans with the client, and as much as possible
in consultation with the rest of the team. More informa-
tion on the program's implementation can be found else-
where.31 Control group staff (n = 159) received no
training and delivered care as usual.

Data collection

All outcomes were measured at baseline and at 12 months.
To reduce the risk of recall bias, data on falls were also
measured at 6 months. Data were collected through accel-
erometers, paper questionnaires, and physical perfor-
mance tests by trained researchers or research assistants at
the participants' homes following standardized protocols.

Baseline characteristics

The following baseline characteristics were collected:
age, sex, body mass index, country of origin, educational

level, marital status, and living situation. Furthermore,
disability in (instrumental) activities of daily living ((I)
ADLs) was measured with the Groningen Activity
Restriction Scale (GARS).34 Types of homecare received
(i.e., personal care, nursing care and domestic support)
and duration of homecare received (in years) were
retrieved from client records.

Primary outcome measure

Sedentary time was assessed with tri-axial wrist-worn
accelerometers (ActiGraph GT9X Link, ActiGraph Inc.).
Participants were instructed to wear the accelerometer
on the nondominant wrist for 24 h/day for seven consec-
utive days (excluding days on which the accelerometer
was distributed and retrieved). Placement on the domi-
nant wrist was allowed if nondominant placement would
interfere with other monitoring equipment. Raw acceler-
ation data were collected at 30 Hz and aggregated to 60-s
epochs using ActiLife version 6.13.4. Activity counts per
minute (counts/min) were derived for each axis and for
the composite measure of the three axes, known as vector
magnitude. Sequentially, we identified sleep time, non-
wear time, and wake/wear time before calculating seden-
tary time. Sleep time and nonwear time were determined
using the Cole-Kripke Sleep Scoring algorithm35 and the
Choi Wear Time algorithm, respectively.36 Remaining
minutes were labeled wake/wear time. Sedentary time
during wake/wear time was determined using vector mag-
nitude cut-points of Koster et al.37: <1853 counts/min for
the nondominant wrist and <2303 counts/min for the
dominant wrist. Sedentary time was defined in two ways:
(1) average daily minutes and (2) average proportion of
wake/wear time to ensure comparability across partici-
pants with different wake/wear times (in both cases aver-
aging across days within each participant). Average vector
magnitude counts/min were also obtained.

Secondary outcome measures

Daily functioning in (I)ADL was assessed using the
GARS (score range 18–72).34 Physical functioning was
assessed using the short physical performance battery
(SPPB) (score range 0–12), consisting of balance tests, a
gait speed test, and a repeated chair stand test.38 Psycho-
logical functioning was assessed using the Patient Health
Questionnaire-9 (PHQ-9) (score range 0–27).39 Falls were
included to monitor for a potentially negative impact of
increasing physical activity and were assessed using the
following question: “How often did you fall during
the past six months?”40 Despite our intention,32 the

EFFECTIVENESS OF A REABLEMENT TRAINING PROGRAM 2569
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LASA Sedentary Behavior Questionnaire was not used
because many participants experienced difficulties
answering its questions, which led us to question the reli-
ability of the data.41

Statistical methods

Descriptive data are shown as means (standard deviations)
or as frequencies (percentages). Data were analyzed
according to the intention-to-treat principle on condition
that participants had ≥1 valid accelerometer wear day of
≥10 h/day of wake/wear time. Missing values were imputed
using mean imputation.32 Mixed linear regression was
applied for all outcomes to analyze the difference in changes
between the study groups over time using restricted maxi-
mum likelihood estimation (except for falls, which, due to
excessive zeros, was dichotomized as 1 (≥1 fall in the past
6 months) and 0 (no fall), and analyzed with logistic regres-
sion). By design, our data structure consists of three levels
(repeated measures nested in clients nested in nursing
teams). However, results are presented based on two-level
models with adjustment for working area as the small sam-
ple size of the third level (only 10 nursing teams) led to
instability of the random effect parameters. In all models, an
unstructured residual variance–covariance matrix was
assumed for the repeated outcome measures to allow change
in outcome variance over time. Treatment, time, and
treatment � time interaction together with working area
and baseline covariates age, sex, educational level, disability,
and duration of homecare were included in the models as
fixed factors, irrespective of their statistical significance; par-
ticipants were specified as random factors. To assess the
robustness of results, we also ran the models with additional
adjustment for the baseline status of the outcome variables.

Subgroup and sensitivity analyses

The three-way interactions of treatment, time, and the
covariates that were included in the model were tested
using a hierarchical approach to variables' selection. If
a significant three-way interaction was detected, sub-
group analyses were conducted with subgroups based
on the covariate that interacted with trea-
tment � time. Furthermore, we performed a sensitiv-
ity analysis for the primary outcome, including only
participants with ≥5 valid accelerometer wear days.42

Data were analyzed with SPSS version 25.0 (IBM
Corp.) and SAS version 9.4 (SAS Institute Inc.). The
significance threshold was set at 0.05 (two-tailed tests).
For details on the model building strategy, see
Appendix S1.

RESULTS

Participant flow and baseline
characteristics

Of the 742 clients screened for eligibility, 290 were not eligi-
ble (main reason: serious cognitive/psychological problems),
156 declined to participate, and 32 dropped out before base-
line measurements, resulting in 264 clients who agreed to
participate and were measured at baseline (133 intervention
and 131 control group participants) (Figure 1). Participants'
mean age was 82.1 (SD 6.9) years, 67.8% were female, and
67.4% had a low educational level (Table 1). During the
study, 63 participants (23.9%) dropped out. Dropouts were
significantly less physically active, had worse daily, physical,
and psychological functioning, and fell more often at base-
line than study completers (Table S2). Dropouts' characteris-
tics, dropout rates, and reasons for dropout were
comparable between study groups.

Primary outcomes

Of the participants, 245 (92.8%) had ≥1 valid accelerome-
ter wear day and were included in the primary data anal-
ysis (on average, participants had 7.0 ± 1.7 valid days).
Between baseline and 12 months, there was no statisti-
cally significant difference between the study groups for
sedentary time expressed as daily minutes (adjusted
mean difference: β 18.5 (95% confidence intervals
[CI] �22.4, 59.3), p = 0.374) and for sedentary time as
proportion of wake/wear time (β 0.6 [95% CI �1.5, 2.6],
p = 0.589) (Table 2). Re-running the analyses with addi-
tional adjustment for the baseline status of the outcome
variables yielded comparable results (data not shown).

Secondary outcomes

We observed a statistically significant difference in favor
of the control group in the overall SPPB score and in the
gait speed subscale (β �0.6 (95% CI �1.1, �0.1),
p = 0.028 and β �0.3 (95% CI �0.5, �0.0), p = 0.030,
respectively) (Table 3). For the remaining secondary out-
comes, no differences were observed. Tables S3 and S4
show the full models' results for the primary and second-
ary outcomes.

Subgroup and sensitivity analyses

For vector magnitude in counts/min, a three-way interac-
tion between treatment, time, and disability was observed

2570 ROOIJACKERS ET AL.
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(p = 0.025) (Figure 2A). Subgroup analysis by median
disability showed no statistically significant differences
between the study groups. For daily functioning in IADL,
a three-way interaction between treatment, time, and
working area was observed (p = 0.019) (Figure 2B). Sub-
group analysis by working area showed a statistically sig-
nificant treatment effect in favor of the intervention

group for working area 2 at 12 months (β 3.7 [95% CI 0.0,
7.4], p = 0.050). These are weak indications only, given
multiple testing.

The results of the sensitivity analysis including only
participants with ≥5 valid accelerometer wear days
(n = 236, 89.4%) did not substantially differ from those of
the intention-to-treat analysis for sedentary time

FIGURE 1 Flow diagram of

participants of the “Stay Active
at Home” intervention

EFFECTIVENESS OF A REABLEMENT TRAINING PROGRAM 2571
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expressed as daily minutes (β 21.4 [95% CI �20.0, 62.8],
p = 0.309) and for sedentary time as proportion of wake/
wear time (β 0.7 [95% CI �1.3, 2.8], p = 0.482).

DISCUSSION

This study evaluated the effectiveness of the reablement
training program SAaH for homecare staff on older
homecare clients' outcomes (i.e., sedentary behavior,
daily, physical, and psychological functioning, and falls).
Our c-RCT showed no evidence for differences between
the study groups for any of these outcomes, except for a

significant improvement in physical functioning (in the
overall SPPB score and in the gait speed subscale) in the
control compared to the intervention group.

To our knowledge, this is the first study that investi-
gated the effect of a reablement training program on sed-
entary behavior. Encouragement by homecare staff was
assumed to lead to increased activity throughout the day
and reduced sedentariness among homecare clients. Nev-
ertheless, despite slightly less sedentary behavior for the
intervention group after 12 months, our trial showed no
statistically significant between-group differences.
According to several (systematic) reviews, other interven-
tions, not primarily focused on reablement or embedded
in homecare, have reduced sedentary behavior in (older)
adults.43–48 These interventions varied substantially
regarding their components and delivery methods, but
focused on improving physical activity or reducing seden-
tary time,43–48 or on self-monitoring or digital technology
to change behavior.46–48 Noteworthy is that in all (sys-
tematic) reviews, a need for studies with higher methodo-
logical quality was emphasized, including larger trials
with longer follow-up, with health outcomes relevant for
older people, and with study populations representing
the less healthy older people.43–48 These needs were
incorporated in our trial evaluating SAaH; however,
where SAaH targeted older adults via the behavior of
staff, previous research directly targeted (older) adults'
behavior.43–48 Therefore, supplementing SAaH with pro-
gram components that directly intervene on homecare
clients may increase its effectiveness.

Regarding the secondary outcomes, we observed no
beneficial effects in favor of the intervention group in the
current study. A systematic review on reablement inter-
ventions in older adults receiving homecare reported that
about half of the studies showed improvements in daily
and physical functioning, a few studies showed reduc-
tions in falls, and hardly any study showed improvements
in psychological functioning.28 Several reasons may
explain the differences in findings between the current
study and previous research. First, as a reablement train-
ing program integrated into usual homecare, staff were
stimulated to incorporate the new philosophy of
homecare delivery in their daily practice. SAaH provided
practical examples, showing, for example, that while
using a regular care plan, one can talk with a client about
the importance of physical activity and what goals the cli-
ent would be interested in setting. In contrast to other
reablement programs that showed effective in physical
functioning,18,19 SAaH did not introduce new assessment
forms or goalsetting instruments, specify staff roles
and responsibilities regarding the practical application
of reablement, and let clients set their own goals.
Incorporating these elements in SAaH may lead to

TABLE 1 Baseline characteristics of participants in the control

and intervention groups (N = 264)

Control
group
(n = 131)

Intervention
group
(n = 133)

Age (years), mean (SD) 81.5 (7.0) 82.7 (6.8)

Sex (male), n (%) 38 (29.0) 47 (35.3)

BMI (kg/m2), mean (SD)a 28.6 (5.8) 29.2 (6.1)

Country of origin (The
Netherlands), n (%)

128 (97.7) 128 (96.2)

Educational level, n (%)b

Low 85 (64.9) 93 (69.9)

Intermediate 33 (25.2) 31 (23.3)

High 13 (9.9) 9 (6.8)

Marital status, n (%)

Single 7 (5.3) 8 (6.0)

Married 41 (31.3) 29 (21.8)

Divorced 13 (9.9) 8 (6.0)

Widowed 70 (53.4) 88 (66.2)

Living situation (living
alone), n (%)

86 (65.6) 97 (72.9)

Disability (18–72), mean
(SD)c

41.6 (10.6) 41.7 (10.6)

Duration of homecare
(years), mean (SD)

5.4 (5.4) 5.8 (5.4)

Types of homecare received, n (%)

Personal care 114 (87.0) 118 (88.7)

Nursing care 69 (52.7) 66 (49.6)

Domestic support 73 (55.7) 78 (58.6)

Note. n: sample size; SD, standard deviation; BMI, body mass index; kg/m2,

kilogram per square meter.
aControl group n = 126, intervention group n = 126.
bLow: low vocational or advanced elementary education; Intermediate:
intermediate vocational or higher secondary education; High: higher
vocational education, university.
cUnderlined score indicates the most favorable score.
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better guiding and motivating staff and clients toward
the new behavior. Second, SAaH involved homecare
staff only (nurses, nurse assistants, nurse aides, and
domestic workers), yet a multidisciplinary approach
was applied in other reablement programs, involving
for instance, occupational therapists, social workers,
and physical therapists.49 This may increase client
exposure to reablement and foster cooperation and
application of professional expertise and judgment.50

Third, we made no distinction between newly referred
clients and those who have been used to staff taking
over care tasks for at least a time. As reablement seems
to be most beneficial for newly referred clients,26,51 cli-
ents receiving ongoing support may have been less
inclined to change their behavior due to habituation.
Fourth, the current study used objective and validated,
but generic outcome measures, such as accelerometers,
to be able to capture the full range of activities
throughout the day and to detect small differences in
client's activity level. In contrast, previous research
sometimes used more tailored, subjective outcome
measures focusing on clients' perceived difficulty and
satisfaction in completing activities, and goal-setting
interviews to identify and monitor outcomes priori-
tized by clients.52 Lastly, the contrast between SAaH
and usual homecare may have been too small to elicit
substantial effects because healthcare delivery in the
Netherlands is at a relatively high standard,53 and
independence has likely been encouraged in both
study groups as the healthcare organization involved
in the current study has a leadership position in this
domain.

Changing care and the manifestation of its poten-
tial impact requires a major paradigm shift from both

homecare staff and their clients. A 1-year time window
may not suffice to bring about change at both levels.
This is in line with findings of the earlier process eval-
uation that staff experienced positive changes in their
knowledge, attitude, and skills about reablement, and
perceived social and organizational support to imple-
ment reablement, but still considered it challenging to
integrate reablement into their way of working.31 More
time and effort may be needed to change the behavior
of both staff and clients to allow for a more adequate
evaluation of how these changes impact health out-
comes (both in terms of improving function and reduc-
ing the rate of decline in function). Adjustments to
SAaH, such as adding components that directly inter-
vene on clients, revising program materials, and clari-
fying roles and responsibilities of staff involved in the
implementation, may optimize the program and
require further research. In addition, since the poten-
tial of reablement is likely to be influenced by wider
health and social care services, policy incentives to
regain activity and self-care capabilities may warrant
attention.

A strength of the study was that SAaH was embed-
ded within a healthcare organization, reflecting a real-
life setting. Additionally, to maximize the reliability of
the data, a mix of performance-based and self-reported
outcome measures with good psychometric properties
was used. Clients were highly compliant with wearing
the accelerometer. A limitation, however, is that the
wrist may not have been the most suitable placement to
measure sedentary time—this would require a thigh-
worn accelerometer taped on the skin, which is more
invasive, especially for older adults with fragile skin.
The wrist-worn meter may have underestimated

TABLE 2 Estimated means with 95% confidence intervals per study group per time point, adjusted mean difference (β for

treatment � time interaction) with 95% confidence intervals, and p-values for the primary outcomes

Time, T
Control group,
mean (95% CI)

Intervention
group, mean
(95% CI)

Adjusted mean
difference, β
(95% CI) p-Value

Sedentary behavior

Sedentary time (daily minutes) T0 836.6 (800.2, 873.1) 799.1 (760.8, 837.4)

T2 827.6 (786.1, 869.2) 808.6 (764.8, 852.3) 18.5 (�22.4, 59.3) 0.374

Sedentary time (proportion of
wake/wear time)

T0 76.1 (74.0, 78.2) 74.1 (71.9, 76.3)

T2 77.5 (75.1, 79.8) 76.0 (73.5, 78.5) 0.6 (�1.5, 2.6) 0.589

Vector magnitude (counts/min) T0 1156.4 (1063.6, 1249.2) 1234.1 (1136.5, 1331.7)

T2 1138.6 (1022.2, 1254.9) 1154.1 (1031.9, 1276.3) �62.1 (�186.2, 61.9)a 0.324

Note: The treatment � time effects of the multivariable two-level mixed linear regression models are adjusted for baseline age, sex, educational level, disability,
and duration of homecare (covariance structure: unstructured). Treatment: control group is reference. Time: baseline is reference. T0 (baseline); T2
(12 months); 95% CI (95% confidence interval).
aTwo-way interactions “time � disability” and “time � duration of homecare” were significant (p = 0.042 and p = 0.016, respectively).
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sedentary time by misclassifying sole movements of the
upper body as nonsedentary. This was, however, not
considered problematic for the scope of this research, as
it affected both groups in the same way. Moreover, drop-
outs resulted in missing data. Because dropout rates
were comparable across study groups, comparisons are
likely not biased. However, as dropouts had more vul-
nerable health, a misrepresentation of the estimated
means in both groups cannot be ruled out. Lastly,
results cannot be generalized to other populations due

to the use of two-level multivariable models in which
working area was treated as fixed effect instead of nurs-
ing team as random effect.

To conclude, we observed no evidence for the effec-
tiveness of the SAaH reablement training program for
homecare staff on sedentary behavior; daily, physical,
and psychological functioning; and falls in older
homecare clients. Further research should examine the
effectiveness of combined SAaH staff training and client
intervention on staff and client outcomes (in terms of

TABLE 3 Estimated means with 95% confidence intervals per study group per time point, adjusted mean difference (β for

treatment � time interaction) with 95% confidence intervals, and p-values for the secondary outcomes

Time, T
Control group,
mean (95% CI)

Intervention group,
mean (95% CI)

Adjusted mean
difference, β (95% CI) p-Value

Daily functioning

GARS (18–72) T0 41.5 (39.4, 43.7) 40.8 (38.5, 43.0)

T2 42.8 (40.5, 45.0) 40.9 (38.6, 43.2) �1.1 (�2.9, 0.8) 0.252

GARS ADL (11–44) T0 21.4 (20.2, 22.6) 21.1 (19.8, 22.3)

T2 21.7 (20.4, 23.0) 20.8 (19.4, 22.1) �0.6 (�1.7, 0.5)a 0.267

GARS IADL (7–28) T0 19.0 (18.0, 20.1) 18.5 (17.4, 19.7)

T2 20.0 (18.9, 21.0) 19.0 (17.9, 20.1) �0.4 (�1.4, 0.6) 0.406

Physical functioning

SPPB (0–12) T0 4.2 (3.7, 4.6) 4.3 (3.8, 4.8)

T2 4.4 (4.0, 4.9) 3.9 (3.4, 4.5) �0.6 (�1.1, �0.1)b 0.028*

SPPB balance (0–4) T0 2.0 (1.7, 2.2) 2.1 (1.9, 2.4)

T2 2.1 (1.9, 2.4) 2.0 (1.7, 2.2) �0.3 (�0.6, 0.0) 0.076

SPPB gait speed (0–4) T0 1.7 (1.5, 1.9) 1.7 (1.5, 1.9)

T2 1.8 (1.6, 2.0) 1.6 (1.3, 1.8) �0.3 (�0.5, �0.0)c 0.030*

SPPB chair stand (0–4) T0 0.5 (0.4, 0.7) 0.5 (0.3, 0.6)

T2 0.6 (0.4, 0.7) 0.4 (0.2, 0.6) �0.1 (�0.3, 0.1) 0.370

Psychological functioning

PHQ-9 (0–27)e T0 1.8 (1.6, 1.9) 1.7 (1.6, 1.9)

T2 1.6 (1.4, 1.8) 1.5 (1.3, 1.7) 0.0 (�0.2, 0.2) 0.948

Falls

≥1 fall in the past 6 months, n (%) T0 50 (38.2) 57 (42. 9)

T1 37 (28.2) 42 (31.6) �0.0 (�0.7, 0.6) 0.930

T2 27 (20.6) 36 (27.1) 0.0 (�0.7, 0.7)d 0.951

Note: The treatment � time effects of the multivariable two-level mixed linear and logistic regression models are adjusted for baseline age, sex, educational
level, disability, and duration of homecare (covariance structure: unstructured). Treatment: control group is reference. Time: baseline is reference. T0, baseline;
T1, 6 months; T2, 12 months; 95% CI, 95% confidence interval; GARS, Groningen Activity Restriction Scale; ADL, activities of daily living; IADL, instrumental

activities of daily living; PHQ-9, Patient Health Questionnaire-9; SPPB, short physical performance battery. Underlined score indicates the most favorable
score.
aTwo-way interaction “time � duration of homecare” was significant (p = 0.040).
bTwo-way interaction “time � disability” was significant (p = 0.043).
cTwo-way interaction “time � age” was significant (p = 0.030).
dTwo-way interactions “time � duration of homecare” and “time � disability” were significant (p = 0.030, p = 0.012, respectively).
eLn (x + 1).
*p ≤ 0.05.
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behavior and behavioral determinants) and cost-effec-
tiveness. Moreover, questions remain regarding client
groups that are likely to benefit the most from
reablement, and the most appropriate outcome mea-
sures and assessment tools to measure relevant out-
comes for reablement.
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