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Purpose: Training and supporting homecare staff in reablement aims to change staff
behavior from “doing for” to “doing with” older adults and is assumed to benefit the
health and quality of life of older adults and reduce healthcare utilization and costs.
This study evaluated the cost-effectiveness and cost-utility of the staff reabl
ement training program “Stay Active at Home” (SAaH) from a societal
perspective.

Participants and Methods: An economic evaluation was embedded in a 12-month
cluster randomized controlled trial. Ten Dutch homecare nursing teams participated
(n = 313 staff members), of which five teams were trained in reablement and the other
five provided usual care. Cost and effect data were collected from 264 older adults at

i

baseline, 6 and 12 months. Costs included “intervention,” “healthcare,” and “patient
and family” costs (collectively, societal costs) and were assessed using questionnaires
and client records or estimated by bottom-up micro-costing. Effects included sedentary
behavior and quality-adjusted life years (QALYs). Multiple imputed bootstrapped
data were used to generate cost-effectiveness planes and acceptability
curves.

Results: No statistically significant differences were observed between the intervention
and control group in terms of sedentary time (adjusted mean difference: f 4.8 minutes
[95% CI -26.4, 36.0]), QALYs (8 0.01 [95% CI -0.03, 0.04]), and societal costs
(P €2216 [95% CI —459, 4895]), except lower costs for domestic help in the intervention
group (f €-173 [95% CI -299, —50]). The probability that SAaH was cost-effective
compared to usual care ranged from 7.1% to 19.9%, depending on the willingness-to-pay
(WTP) (€0—€50,000)/minute of sedentary time averted and was 5.9% at a WTP of
€20,000/QALY gained.

Conclusion: SAaH did not improve outcomes or reduce costs and was not cost-
effective from a societal perspective compared to usual care in Dutch older adults
receiving homecare. Consequently, there is insufficient evidence to justify widespread
implementation of the training program in its current form.

Trial Registration: ClinicalTrials.gov: NCT03293303.
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Introduction
Older adults are among the most sedentary age group of
society. They spend approximately 9.4 h per day sedentary,
representing 65-80% of their waking day,' with even higher
sedentary times reported in older adults receiving long-term
care.” This can lead to numerous health problems, including
functional limitations, loss of independence, and lower health-
related quality of life (HRQoL), as well as economic problems
due to higher healthcare utilization and costs.* ® Interventions
to reduce sedentary behavior in older adults have primarily
focused on promoting physical activity (ie, structured exercise
programs). Although participation in such interventions may
be beneficial,” the positive effects of being active a few times
a week for a limited time may be small when older adults
spend the rest of the day sedentary.®” Recent studies highlight
older adults’ preference for integrating activity into daily
routines and tasks.'” Thus, for older adults receiving long-
term care (most of whom live at home), embedding such
interventions into daily homecare practice may hold
promise.”!" For example, homecare staff can motivate and
encourage older adults to perform daily and physical activities
as independently as possible.'? Nevertheless, staff often view
their role as task-oriented and have a well-intentioned ten-
dency to take over activities,'> even when older adults could
perform these activities themselves.'"*'> This can lead to
a downward spiral in older adults, with more sedentary beha-
vior, greater loss of function and independence, and paradoxi-
cally, higher care consumption.''®

A promising approach that can help homecare staff in this
regard is reablement. Reablement is a holistic and person-
centered approach that aims to enhance individual’s (physical)
functioning, increase or maintain their independence in mean-
ingful activities of daily living, and reduce their need for long-
term care.'’ It is a “doing with” approach, as opposed to
traditional homecare, which tends to be a “doing for”
approach. According to systematic reviews on reablement,
there is no unequivocal evidence for the effect of reablement
on health and quality of life outcomes, cost and cost-
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effectiveness, although there is growing support that it

may lead to improved performance of daily activities,'®
lower healthcare utilization, and similar or lower costs for
home, health, or social care compared to usual care.>> 28
These inconsistent findings are expected to be caused by
variation in population and intervention characteristics, and
to the often highly tailored and personalized nature of
reablement.'® To date, only two studies have conducted a cost-

effectiveness analysis comparing the relative costs and effects

of reablement to those of usual care: a prospective longitudinal
study that evaluated different reablement services as practiced
targeting different populations (ie, those discharged from the
hospital or recently referred to homecare), and a small-scale
trial among older adults who applied for or were referred to
homecare after hospitalization or gradual functional
decline.?**’ Both studies concluded that reablement was cost-
effective compared to usual care. Economic evaluations of
trials integrating a reablement approach into usual homecare,
targeting a general population of older adults with an indica-
tion for long-term care at home, are not yet available.

To contribute to the integration of reablement in Dutch
homecare for older adults, the “Stay Active at Home”
(SAaH) reablement training program was developed for
homecare staff (ie, nurses, nurse assistants, nurse aides and
domestic workers). SAaH aims to equip staff with knowl-
edge, attitude, and skills on reablement, and to provide
social and organizational support. In doing so, it aims to
change staff behavior from “doing for” to “doing with” older
adults, so that older adults participate more in daily and
physical activities and exhibit less sedentary behavior.?’
A previous pilot study and an early trial showed that it was
feasible to implement SAaH in Dutch homecare.?*°
A cluster randomized controlled trial (c-RCT), consisting
of a process, effect and economic evaluation, was then
conducted, comparing SAaH with traditional homecare
(hereafter referred to as usual care).’’ The process evalua-
tion found that SAaH was largely implemented as intended
and that staff experienced positive changes in their knowl-
edge, attitude, skills, and social and organizational support to
implement reablement in practice.’®> However, the effect
evaluation found no differences between the study groups
for sedentary behavior in older adults (primary care), imply-
ing that SAaH was as effective as usual care.”® SAaH may
still be cost-effective, as no effect difference can be justified
by lower costs.** The current paper therefore describes the
findings of the economic evaluation comparing SAaH with

usual care in Dutch older adults from a societal perspective.

Materials and Methods
Study Design

This economic evaluation was embedded in the c-RCT and
conducted in a Dutch healthcare organization in the
Netherlands between September 2017 and July 2019. The
study was approved by the Dutch Medical Research
Committee Zuyderland (METC #17N110), registered at
(Identifier ~ NCT03293303)

ClinicalTrials.gov and
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conducted in accordance with the Declaration of Helsinki.
Details of the study design and sample size calculation
have been published elsewhere.”' Reporting follows the
Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) guidelines.35

Setting

Dutch homecare includes personal care (ie, assistance with
activities of daily living such as washing and dressing),
nursing care (ie, medical assistance such as tending to
wounds or administering injections), and domestic help
(assistance with instrumental activities of daily living such
as doing laundry and vacuuming). Personal and nursing
care needs are assessed and coordinated by district nurses
and reimbursed by health insurers; domestic help needs are
assessed by municipalities and funded from general tax
revenues, although clients pay a small income-dependent
contribution.*® Homecare organizations typically provide
personal, nursing, and domestic help. The organization
involved in the current study has divided its region into
seven working areas, with an average of 11 small-scale self-
directed nursing teams operating in each area (range 3-28).
Each team consists of about 10 nursing team members (ie,
baccalaureate-educated and vocationally trained registered
nurses, (certified) nurse assistants and nurse aides) who
provide personal and nursing care. Each working area
further includes a group of domestic workers who provide
domestic support.

Participants

Ten nursing teams from five working areas (two teams per
area) participated. These were pre-stratified by area and
randomized into the intervention or control group, along
with their clients and, if applicable, clients’” domestic
workers. The current study focused only on clients.
Clients were eligible to participate if they were >65
years old, not terminally ill or bedbound, had no serious
cognitive or psychological problems, and were able to
communicate in Dutch. Eligible clients were informed
about the study through an information letter and flyer,
a brief telephone call, and, if clients were willing to
participate, a home visit. Clients who agreed to participate,
provided written informed consent before the study began.
They could withdraw from the study at any time and for
any reason.”!

Study Perspective and Time Horizon

This study was conducted from a societal perspective, mean-
ing that all relevant costs (ie, intervention costs, healthcare
costs, and patient and family costs) and effects to society as
a whole were included in the analyses.>” Costs related to
productivity losses were not taken into account because all
participants were past the retirement age of 65 years. Cost
and effect data were collected over a 12-month time horizon
and were therefore not discounted.”

Intervention

SAaH is a 9-month reablement training for nursing and
domestic staff, consisting of program meetings, practical
assignments between meetings, and 20 weekly newsletters.
The program meetings consisted of a joint kick-off meeting for
nursing and domestic staff from the same working area (120
min), followed by five and three team meetings (60 min each)
for nursing staff and domestic staff, respectively, over
a 6-month period, and a joint booster session at 9 months
(120 min). The
a reorientation of homecare is needed. During the team meet-

kick-off meeting described why

ings, staff learned skills to (1) motivate clients; (2) increase
clients” engagement in daily and physical activities; (3) apply
goal setting and action planning; (4) involve clients’ social
network; and (5) assess clients’ capabilities. In the booster
session, staff practiced conversational skills and situations that
were still perceived as challenging in role-plays with profes-
sional actors. Staff received ongoing motivation and mentor-
ing during the training, focused on staff knowledge, attitude
and skills, and received social and organizational support from
colleagues and team managers, with the goal of changing their
practice behaviors from “doing for” to “doing with” older
adults. Intervention details have been published elsewhere.”

Implementation

All program meetings (50 across 5 working areas) were
organized by a group of four program trainers (two trainers
from the healthcare organization and two researchers
(authors THR and SFM)). One trainer from the organiza-
tion and one researcher were present at each meeting. On
average, staff attended 73.4% of the program meetings,
conducted 56.7% of the practical assignments, and con-
sulted 56.6% of the weekly newsletters. Details of imple-
mentation, potential mechanisms of impact (ie,
knowledge, attitude, skills and support), and contextual
factors can be found elsewhere.>” The control group

received no training and delivered care as usual.
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Data Collection

Baseline Characteristics

Data on sociodemographic characteristics were collected with
a baseline questionnaire: age [years], sex, country of origin,
educational level [low vocational or advanced elementary
education; intermediate vocational or higher secondary educa-
tion; higher vocational education or university], marital status
[single; married; divorced; widowed], and living situation
[living alone; living together]. Disability in (instrumental)
activities of daily living was assessed with the Groningen
Activity Restriction Scale (score range 18-72).*® Duration of
homecare received [years] was extracted from client records of
the healthcare organization.

Cost Outcome Measures

Intervention costs were estimated using bottom-up micro-
costing and included labor costs of the program trainers,
staff training costs, material costs, travel costs (home—
work), and accommodation costs.>® Labor costs were
based on an average time investment of 2 h per program
meeting per program trainer (200 h in total). Training costs
were based on full staff compliance with the program (ie,
20 h for nursing staff and 16 h for domestic workers).
Labor costs, training costs, and travel costs were valued
using gross hourly wages. For each discipline, the average
number of years of work experience was used to determine
the gross hourly wage. Material and accommodation costs
were estimated from invoices. Costs were allocated to
intervention group participants only by dividing the total
cost of the intervention by the number of intervention
group participants.

Healthcare costs and patient and family costs were
derived from healthcare and informal care data assessed
with an adapted version of the iMTA Medical Consumption
Questionnaire at baseline, 6 and 12 months, and from client
records.®” Healthcare costs included primary care costs (ie,
visits to general practitioner and physiotherapist), hospital
care costs (ie, outpatient hospital visits, emergency room
visits, ambulance transportation, and hospitalization), and
long-term care costs (ie, nursing care, personal care, domes-
tic help, day care, and inpatient care use). Patient and family
costs included only informal care costs and were based on the
amount of time the participant received care from family and/
or friends. Cost prices from the Dutch Manual for Costing in
Economic Evaluations were used to value data on healthcare
and informal care use (Supplementary Table 1).*° Costs were

expressed in 2018 euros (€), and, if needed, prices were
indexed to the reference year using a consumer price index.*’

Effect Outcome Measures

Sedentary time was assessed with tri-axial wrist-worn accel-
erometers (ActiGraph GT9X Link, ActiGraph Inc, Pensacola,
FL, USA) worn for 7 consecutive days, at baseline and 12
months. Raw acceleration data were collected at 30 Hz and
aggregated to 60-second epochs using ActiLife software ver-
sion 6.13.4. Activity counts per daily minute were derived for
each axis and for their composite score (ie, vector magnitude).
Subsequently, sleep time and non-wear time were identified
and removed.*"** Remaining minutes were labeled wake/
wear time. Sedentary time during wake/wear time was deter-
mined using vector magnitude cut-points of Koster et al.*?
Sedentary time was defined in two ways: first, as the average
number of daily minutes, and second, as the average propor-
tion of wake/wear time (in both cases averaging across days
within each participant). Details of the data treatment have
been published elsewhere.*

Quality-adjusted life years (QALY's) were derived from
HRQoL data assessed with the EQ-5D-5L questionnaire at
baseline, 6, and 12 months.** Participants were asked to
rate five quality of life domains (ie, mobility, self-care,
usual activities, pain/discomfort and anxiety/depression)
with five response levels.*> This resulted in an overall
health state. Health states were first converted into utilities
using the Dutch tariff;*® utilities ranged from —0.446 to 1,
with negative values indicating “worse than death” and 1
indicating “perfect health”. Utilities were then used to
calculate QALYs over the trial period by means of the
area under the curve method (ie, multiplying the duration
of a health state by the utility value related to that health
state).>” In addition, participants were asked to rate their
self-perceived health on a visual analogue scale (EQ-VAS,
range 0—100).*

Data Analysis

All analyses were performed in R version 4.0.3 (R Core
team, 2020).*” The base-case analyses were conducted
according to the intention-to-treat principle, provided that
participants had >1 accelerometer wear day of >10h of
wake/wear time.?' Multiple imputation by chained equations
was used to impute missing data, assuming data to be missing
at random.*®* Prior to fitting the imputation model, the
association between observed variables and missing outcome
data was examined via logistic regression to identify those
variables that were substantially associated with missingness.
These variables were included as predictors in the imputation
model (ie, living situation), along with the stratification factor
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(ie, working area) and variables that were deemed a priori
relevant to the outcomes (ie, age, sex, education, disability,
and duration of homecare).®' Baseline values for the out-
comes were also included to control for possible baseline
differences between groups. We choose this subset of vari-
ables because they were the most relevant from a statistical
and clinical perspective, while also achieving a balance in
terms of model complexity. Imputation was performed sepa-
rately for each treatment arm. A multilevel normal approach
was used for the imputed outcome data, taking into account
cluster effects (ie, participants), while predictive mean
matching was used for all predictor variables not imputed
via clustering (for which the proportion of missing variables
was small (<1%)). Although the assumption of normality for
cost data may not always be met, using non-parametric boot-
strapping to derive mean incremental cost-effectiveness can
yield robust estimates against parametric assumptions, even
in small samples with skewed data.>® For each analysis, 20
imputed datasets were generated, and pooled estimates for
the key parameters of interest for each fitted model were
derived using Rubin’s rules.*’

Cost Analysis

The mean incremental difference in societal costs and
costs by cost category were calculated using mixed-
effects linear regression via restricted maximum likelihood
estimation and linear contrasts. By design, the hierarchical
structure of our data consists of three levels (repeated
measures nested in participants nested in nursing teams).
However, two-level models with adjustment for working
area were presented, as the small sample size of the third
level led to instability of the random effect parameters.
Treatment, time, their interaction, and working area were
specified as fixed factors, and participants as random fac-
tors. Models were adjusted for age, sex, education, dis-
ability, duration of homecare, and baseline costs. Since we
assumed a non-normal distribution of cost data, 95% bias-
corrected and accelerated bootstrap confidence intervals
(CIs) were derived, using 1000 bootstrap replications.”’
A thousand replicates were justified, as changing the seed
number in the models resulted in reasonably similar
results. We additionally calculated the mean incremental
difference in healthcare and informal care utilization.

Effectiveness Analysis

The mean incremental difference in sedentary time and
QALYs was calculated similarly to the mean incremental
difference in costs, using mixed-effect models with linear

contrast and the same predictors and interactions, but with
adjustment for baseline sedentary time and baseline EQ-
5D-5L wvalues, respectively, instead of baseline costs.
Parameter estimates were derived based on multiple impu-
tation methods and mixed effects linear regression for
sedentary time and QALYs. For the latter, 95% Cls were
derived using bootstrap methods assuming a non-normal
distribution.

Cost-Effectiveness and Cost-Utility Analysis

A cost-effectiveness analysis, based on sedentary time and
costs, and a cost-utility analysis, based on QALYs and
costs, were conducted. Incremental cost-effectiveness
ratios (ICERs) were calculated by dividing incremental
costs by incremental effects between groups. The ICERs
were considered as the incremental cost per unit of addi-
tional effect. Therefore, values for sedentary time were
averted so that higher times reflected better effects. Non-
parametric bootstraps with 1000 replications were used to
estimate the uncertainty surrounding the ICERs, taking
into account the correlation between costs and effects by
fitting both models within the same bootstrap function.
The bootstrapped cost-effect pairs were then plotted on
cost-effectiveness planes (CE-planes), in which the verti-
cal line represented the incremental costs and the horizon-
tal line the incremental effects.”>>® Cost-effectiveness
acceptability curves (CEACs) were also generated, reflect-
ing the probability that the intervention was cost-effective
compared to control for a range of willingness-to-pay
(WTP) thresholds (ie, the amount of money society is
willing to pay for a unit of effect gained).’*>> We reported
the probability of the intervention being cost-effective
compared to control at a WTP of €20,000 per QALY
gained, which is a conservative estimate for the burden
of disease for a relatively healthy population of older
adults, according to the Dutch National Health Care
Institute.’*>” Because the WTP for sedentary behavior is
unknown, maximum probabilities were provided.

Sensitivity Analysis

Three sensitivity analyses were performed to assess the
robustness of results: one from the healthcare perspective
(including only healthcare costs); one using only complete
cases (ie, participants with complete data for total societal
costs, sedentary time, and QALYSs); and one without parti-
cipants with extreme cost outliers. Outliers were defined
by a boxplot in which a point beyond the upper outer fence
was considered an extreme outlier.”®

Clinical Interventions in Aging 2021:16
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Results
Participant Flow and Baseline

Characteristics

Of the 742 potential participants screened for eligibility, 290
were not eligible, 156 declined to participate, and 32 dropped
out before baseline measurements, leaving 264 participants
who agreed to participate and were measured at baseline (n =
131 control, n = 133 intervention). Table 1 shows their base-
line characteristics. Participants’ mean age was 82.1 (SD 6.9)
years, 67.8% were female, and 67.4% had a low level of
education. During follow-up, 23.9% (n = 63; 32 control, 31
intervention) dropped out, mainly due to institutionalization or
death. Dropouts’ characteristics were comparable between
groups; however, at baseline, dropouts were significantly
more sedentary, had worse daily, physical, and psychological
functioning, and fell more often than study completers.*?

Of all participants, 92.8% (n = 245; 120 control, 125
intervention) had >1 valid accelerometer wear day and were
included in the base-case analyses (on average, participants
had 7.0 = 1.7 valid wear days, with an average daily wake/
wear time of 1,056.4 + 191.0 minutes (17.6 £ 3.2 h)).
Complete data for societal costs and QALYs were obtained
from 78.4% (n = 192; 95 control, 97 intervention); complete
data for sedentary time were obtained from 70.6% (n=173; 87
control, 86 intervention).

Costs
The cost of the intervention was estimated at €625/parti-
cipant in the intervention group (Supplementary Table 2).

Societal costs were €22,469 per participant in the inter-
vention (intervention costs included) compared to
€20,254 per participant in the control group (Table 2).
There were no statistically significant differences
between the study groups for societal costs and most
cost categories, except for lower for domestic help in
the intervention group (adjusted mean difference: f € —
173 [95% CI —299, —50]). Volumes of healthcare and
informal care use were also comparable between groups,
except for lower domestic help utilization in the inter-
vention group (#: —7.8 h [95% CI —13.3, —2.3]) (Table 3).
Observed estimates for costs and volumes (rather than
imputed estimates) are tabulated in Supplementary

Tables 3 and 4, respectively.

Effectiveness

Table 4 reports the effect outcomes in both study groups at
baseline and 12 months, and the difference in effect out-
comes between the groups over time. No differences were
found for sedentary time and QALYs. More information
on the effectiveness of SAaH compared to usual care has
been published elsewhere.>

Table | Baseline Characteristics of Participants in the Control and Intervention Groups (N = 264)

Control Group (n = 131) Intervention Group (n = 133)

Age (years), mean (SD) 815 | (7.0 827 | (6.8)
Sex (male), n (%) 38 | (29.0) 47 | (35.3)
Country of origin (Netherlands), n (%) 128 | (97.7) 128 | (96.2)
Educational level, n (%)*

Low 85 | (64.9) 93 | (69.9)

Intermediate 33 | (25.2) 31 (23.3)

High 13 | 99 9 | (68)
Marital status, n (%)

Single 7 | (53) 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)® 41.6 | (10.6) 41.7 | (10.6)
Duration of homecare received (years) 54 | 54 58 | (54)

Notes: *Low: low vocational or advanced elementary education; Intermediate: intermediate vocational or higher secondary education; High: higher vocational education or

university. ®Underlined score indicates the most favorable score.
Abbreviations: n, sample size; SD, standard deviation.
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Table 2 Mean (95% Cl) Costs (€) of Healthcare Utilization per Participant in the Control and Intervention Group, and Adjusted Mean
Cost Differences Between Study Groups for the Within-Trial Period (12 Months) (Estimates Obtained After Imputation)

Cost Category Control Group (n = 120) Intervention Group (n = 125) Adjusted Mean Difference
Mean (95% CI) Mean (95% CI) Mean (95% CI)*
Intervention costs 0 0) 625 0) 625 (0)
Healthcare costs 15,369 (12,724, 18,035) 16,779 (14,191, 19,607) 1442 (-878, 3918)
Primary care
General practitioner 279 (211, 349) 300 (232, 371) 21 (—45, 8l)
Physiotherapist 1178 (895, 1491) 1261 (966, 1533) 84 (-=109, 271)
Hospital care
Emergency room 114 (59, 168) 124 (85, 167) 9 (—47,71)
Ambulance 239 (121, 341) 260 (164, 369) 21 (-94, 145)
Outpatient hospital care 413 (271, 578) 521 (288, 739) 108 (47, 242)
Inpatient hospital care 2084 (898, 3208) 2851 (1594, 4119) 766 (—452, 2069)
Long-term care
Nursing at home 1404 (999, 1857) 1616 (1180, 2082) 213 (-95, 506)
Personal care at home 5699 (4893, 6516) 5638 (4875, 6417) —62 (—547, 399)
Domestic help at home 1623 (1408, 1866) 1449 (1255, 1673) -173 (=299, —50)*
Day care 1536 (621, 2467) 1586 (695, 2691) 50 (—684, 795)
Inpatient care 949 (30, 2023) 1101 (0, 3021)° 152 (—1467, 1771)
Patient and family costs 5224 (4260, 6224) 6064 (4996, 7133) 840 (=136, 1795)
Total societal costs 20,254 (17,358, 23,306) 22,469 (19,390, 25,494) 2216 (—459, 4895)

Notes: Costs are expressed in 2018 euros. *Bootstrapped 95% confidence intervals (Cls). ®The lower 95% CI bound was below 0, and was therefore cut to 0. *Significant
difference between study groups (P < 0.05).

Table 3 Mean (95% CI) Volumes of Healthcare Utilization per Participant in the Control and Intervention Group, and Adjusted Mean
Volume Differences Between Study Groups for the Within-Trial Period (12 Months) (Estimates Obtained After Imputation)

Healthcare Category (Volume) Control Group (n = 120) Intervention Group (n = 125) Adjusted Mean Difference
Mean (95% CI) Mean (95% CI) Mean (95% CI)*
Primary care
General practitioner (visit) 82 (6.1, 10.2) 8.8 (6.8, 10.9) 0.6 (1.3, 2.5)
Physiotherapist (visit) 343 (26.5, 42.8) 37.0 (28.1, 45.1) 2.6 (-3.3,85)
Hospital care
Emergency room (visit) 0.4 (0.0, 1.0)° 0.5 (0.0, 0.9) 0.0 (-0.5, 0.5)
Ambulance (transport) 0.4 (0.0, 0.9)° 0.5 (0.0, 1.0)° 0.0 (-0.4, 0.5)
Outpatient hospital care (visit) 43 (2.7, 6.2) 5.6 (3.0, 8.0) 1.2 (0.5, 2.8)
Inpatient hospital care (day) 42 (1.6, 6.5) 57 (3.3, 83) 1.5 (-1.2,4.2)
Long-term care
Nursing at home (hour) 18.5 (13.5, 24.2) 21.5 (15.9, 27.2) 3.0 (-0.9, 6.3)
Personal care at home (hour) 109.9 (95.5, 126.4) 109.1 (94.0, 125.7) -0.7 (-9.7, 8.2)
Domestic help at home (hour) 719 (61.6, 82.2) 64.1 (53.8, 73.4) -7.8 (—13.3, —2.3)*
Day care (day) 1.8 (5.1, 18.9) 12.2 (5.6, 20.1) 04 (—4.5, 5.6)
Inpatient care (day) 6.1 0.0, 11.3)° 6.2 (1.2, 11.7) 0.0 (=74, 8.0)
Informal care (hour) 3579 (283.9, 427.9) 413.8 (332.3, 4934) 55.8 (—14.0, 122.1)

Notes: *Bootstrapped 95% confidence intervals (Cls). "The lower 95% Cl bound was below 0, and was therefore cut to 0. *Significant difference between study groups (P < 0.05).

Cost-Effectiveness and Cost-Utility
For sedentary time expressed as daily minutes averted, most

bootstrapped cost-effect pairs (74.2%) were in the northwest
(NW) quadrant of the CE-plane (Table 5 and Figure 1A). This

suggests that the intervention was less effective and more
costly than the control. The CEAC shows that the probability
that the intervention was cost-effective compared to control
ranged from 7.1% to 19.9%, depending on the (WTP) (€0-
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Table 4 Mean (95% CIl) Effects for Sedentary Time, EQ-5D-5L Values, and QALYs per Participant in the Control and Intervention
Group at Baseline, 6, and 12 Months, and Adjusted Mean Differences Between Study Groups During the 12-Month Follow-Up Period

(Estimates Obtained After Imputation)

Effects Time Control Group Intervention Group | Adjusted Mean Difference
(n =120) (n =125)
T Mean (95% CI) Mean (95% CI) Mean (95% CI)
Sedentary behavior
Sedentary time (daily minutes) TO 803.1 | (780.6, 825.6) | 797.1 | (775.9, 818.4)
T2 7984 | (773.2,823.5) | 803.2 | (778.1, 828.3) 4.8 (—26.4, 36.0)
Sedentary time (proportion of wake/wear time) TO 75.2 (74.1, 76.4) 75.3 (74.2, 76.4)
T2 76.8 (75.6, 78.0) 77.1 (75.8, 78.4) 0.3 (-1.3,20)
Health-related quality of life
EQ-5D-5L (Dutch tariff*) Y 0.58 (0.53, 0.63) 0.58 (0.53, 0.62)
TI 0.52 (0.47, 0.57) 0.54 (0.49, 0.60)
T2 0.57 (0.52, 0.62) 0.55 (0.49, 0.61)
EQ-VAS T0 63.7 (61.1, 66.3) 63.4 (60.8, 66.1)
T2 60.7 (57.5, 63.9) 63.7 (60.5, 66.9)
QALY (EQ-5D-5L, Dutch tariff*) T2 0.55 (0.51, 0.59) 0.55 (0.51, 0.60) 0.0l (—0.03, 0.04)

Notes: Mean differences 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. *Bootstrapped 95% confidence intervals (Cls).
Abbreviations: TO0, baseline; T1, six months; T2, 12 months; 95 Cl, 95% confidence interval; QALY, quality-adjusted life years.

€50,000)/minute of sedentary time averted (Figure 1B).
Similar findings were observed for sedentary time expressed
as proportion of wake/wear time averted (Figure 1C and D).
For QALYs, most cost-effect pairs (95.6%) were located in
the northern quadrants of the CE-plane, roughly evenly dis-
tributed around the y-axis, indicating higher costs for the
intervention compared to the control, but no clear difference
in QALY between groups (Figure 1E). The cost-utility was
5.9% at a WTP of €20,000/QALY gained (Figure 1F).

Sensitivity Analysis

Sensitivity analyses were conducted for the healthcare
perspective, complete cases, and participants without
extreme cost outliers, respectively. Overall, the results of
the sensitivity analyses did not differ substantially from
those of the base-case analyses, although the probability of
cost-effectiveness seemed to increase slightly (Table 5).
Nevertheless, most cost-effect pairs still fell in the NW
quadrant of the CE-planes (range 34.0-68.8%), and
CEAC:s barely exceeded 30% regardless of the WTP and
outcome chosen, indicating that the intervention was still
dominated by control (Supplementary Figure 1).

Discussion

The current study evaluated the cost-effectiveness and
cost-utility of the SAaH reablement training program for
homecare staff compared to usual care in Dutch older

adults receiving homecare from a societal perspective.
The average societal cost per participant was €20,254 in
the control group and €22,469 in the intervention group,
including €625 for the intervention. No differences were
observed between groups for societal costs, sedentary
time, and QALYs. The probability that the intervention
was cost-effective compared to the control ranged from
7.1% to 19.9%, depending on the WTP/minute or propor-
tion of sedentary time averted. The cost-utility was 5.9%
at a WTP of €20,000/QALY gained. In the sensitivity
analyses from the healthcare perspective, for complete
cases, and for participants without extreme cost outliers,
the probability of cost-effectiveness and cost-utility
increased slightly, but still did not exceed 30.2%.
Therefore, SAaH cannot be considered cost-effective com-
pared to usual care in both the base-case and sensitivity
analyses.

Interestingly, a statistically significant decrease in the
cost of domestic help was observed in the intervention
group compared to the control group but not in the other
two categories targeted by the intervention (ie, personal
and nursing care). This may be explained by differences
in the level of education and experience of domestic and
nursing staff. In the Netherlands, domestic staff typically
do not require a formal domestic qualification, are gen-
erally low educated, and receive little training.>®->*-¢
Nursing staff, on the other hand, are generally higher
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Figure | Cost-effectiveness planes (CE-planes) and cost-effectiveness acceptability curves (CEACs) for total societal costs and sedentary time expressed as daily minutes
averted (A and B), sedentary time expressed as proportion of wake/wear time averted (C and D), and quality-adjusted life years (QALYs) (E and F), respectively. The
shaded area in the CE-planes correspond to the area such that points lying there indicate that the intervention is cost-effective compared to control based on a willingness to
pay of €20,000/unit of effect gained. e ICER point estimate;  ICER bootstrapped estimate.

educated and receive more training, with an increasing
emphasis in recent years on promoting client indepen-
dence. Thus, the standard of Dutch personal and nursing

1,30’59’60 so there

care is already at a relatively high leve
may be more to gain from domestic staff. Another inter-

esting finding was that more than a quarter of all costs

came from informal care. This is in line with previous
research on reablement indicating that informal care was
a large cost driver.®' Since informal caregivers in general
play a large role in the lives of, and care and support for,
older adults, they may also fulfill a significant role in
promoting older adults’ independence; this would argue
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for supplementing SAaH with a component for informal
caregivers.®?

In terms of healthcare use and costs, previous research on
reablement often reported lower care use for reablement com-
pared to usual care (eg, less personal care use,” shorter home-
care visits or episodes,”>**® fewer emergency department

23,24

Visits, and fewer hospitalizations.** In addition, similar

or lower home, health, or social care costs were often reported

for reablement, %

in contrast to the findings in the current
study. This may be related to differences in intervention and
population characteristics. While SAaH was integrated into
usual care, targeting older adults who had been receiving
homecare for some time, previous research often focused on
time-limited (usually up to 12 weeks) interventions for older
adults who had recently experienced a health loss, had been
discharged from hospital, or had recently been referred to
homecare.”* *® These latter groups may have greater potential
for improvement and thus may benefit more from reablement,
particularly in terms of healthcare utilization and associated
costs, as they generally require temporary rather than long-
term support.* In terms of effect, previous research on reable-
ment has not yet examined sedentary behavior,** and uncer-
tainty has often been reported regarding the effect on
HRQoL."®!" This may be explained by the use of generic
outcome measures, such as the EQ-5D, which do not account
for benefits beyond health,
independence.®>®  Although such outcome measures are

such as well-being and

often used in economic evaluations to compare the effects of
different interventions for different health outcomes on
a comparable scale, they may be insensitive to capturing subtle
changes in quality of life in older adults.”*® In terms of cost-
effectiveness, a prospective longitudinal study evaluating dif-

1,2(’ and

ferent reablement services,27 a small-scale tria
a systematic review on economic evaluations of social care
interventions including reablement,*” concluded that reable-
ment was cost-effective compared to usual care for different
WTP values and outcomes. Yet clear comparisons of eco-
nomic evaluations is difficult for several reasons. First, studies
differ in terms of interventions (eg, content, intensity, duration,
and delivery mode), participant groups (eg, those receiving
long-term versus acute care), and settings (eg, homecare ver-
sus hospital care). Second, the type of economic evaluation,
time horizon, analytic approach, and costs included differ
across studies.”” Third, the results must be interpreted in
light of the national context, as healthcare systems and avail-
able resources vary across countries.>’

This study has a several strengths. First, it was conducted
alongside a c-RCT, reflecting a real-life situation and allowing

for prospective data collection. Second, the study was con-
ducted from a societal perspective, which is the broadest
perspective and is often advocated for use in evaluating pub-
licly funded programs.” Third, it is one of the few full eco-
nomic evaluations in the aged care sector conducted according
to standard guidelines.*®’® Some limitations should also be
noted. First, the cost data included retrospective questions over
a 6-month period, which may have led to recall bias. However,
we assume that this bias is equally distributed across groups
and thus will not affect differences between groups. Second,
because some participants considered the baseline measure-
ment too time-consuming, we shortened the follow-up mea-
surements by removing the questions on visits to allied health
professionals, except for visits to the physical therapist, which
is the most commonly used allied health service among Dutch
older adults.”" We therefore expect that this led to only a small
underestimation of healthcare costs. Third, a substantial
amount of data was imputed due to dropout. Nonetheless, the
results of the sensitivity analyses for participants with complete
data yielded similar results to the base-case analyses. Fourth,
we assumed in the imputation that data were missing at random
and did not explore missing not at random departures. Fifth, the
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 nursing team as random
effect. Lastly, the study period of one year is relatively short for
an economic evaluation. Therefore, the long-term costs and
effects are still unclear.

The current findings show that SAaH was not cost-
effective compared to usual care. Based on these and previous
findings,” wider implementation of the training program in its
current form cannot be recommended. Future studies should
investigate how the training program could be improved.
Possible options for this are: a stronger emphasis on the role
of domestic staff and the addition of a component for informal
caregivers. However, reablement is a relatively new approach
and there is still debate about its conceptualization, operatio-

s 20,72
nalization, and measurement,”*’

which may explain the
inconsistent findings across studies. To avoid suboptimal use
of public investment, more high-quality research is needed to
support or refute whether reablement is (cost-) effective.®’
First, research should provide more insight into how reable-
ment is configured and operates in practice,”® and why it
works, for whom, and under which conditions.”® Second,
research should provide recommendations for conducting
and reporting economic evaluations in the field of reablement,

and for standardized outcome measures that represent quality
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of life domains that are most
66,69,70,73

important to older
people.

Conclusion

The SAaH reablement training program, which aimed to
change the behavior of homecare staff from “doing for” to
“doing with” older adults so that older adults would exhibit less
sedentary behavior, did not improve outcomes or reduce costs
compared to usual care in a population of Dutch community-
dwelling older adults who received homecare. Moreover,
SAaH was not cost-effective from a societal perspective after
12 months compared to usual care. Consequently, there is
insufficient evidence to justify widespread implementation of
the training program in its current form.

Abbreviations

CEAC, cost-effectiveness acceptability curve; CE-plane,
cost-effectiveness plane; c-RCT, cluster randomized con-
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