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Abstract

Background: Persons with profound intellectual and multiple disabilities in residential care facilities may benefit from smart
continence care (SCC), whichisincontinence material (IM) with integrated sensorsthat notify caregiverswhenthe M is saturated
and requires changing. SCC aims to reduce weekly leakages and improve the quality of life.

Objective:  Given the growing demand for health care services and the decreasing workforce, it is essentia to assess the
cost-effectiveness and cost-utility of such technologies.

Methods: This economic evaluation was conducted alongside a cluster randomized trial across 6 care organizations in the
Netherlands. The incremental cost-effectiveness ratio (ICER) was expressed as the additional societal costs of SCC in relation
to areductioninweekly leakages. Theincremental cost-utility ratio used Quality Adjusted Life Years measured viathe EQ-5D-5L
proxy 1 version. Robustness was assessed using bootstrapping, sensitivity, and subgroup analyses for variations in pricing and
alternative outcomes (weekly IM changes [IMCs] and time savings). The study period was 12 weeks.

Results: Theanalysesincluded 74 participantsin the regular continence care (RCC) group and 82 participantsin the SCC group.
Analyseswere corrected for baseline differencesin the time spent on continence care and utility. SCCisfound to be less effective
(—1.058, 95% Cl —1.878 t0 —0.262) and more costly (US $371, 95% Cl US$-0.09 to $771) than RCC for the number of leakages
as the outcome, placing the ICER in the northwest (NW; inferior) quadrant of the cost-effectiveness plane. Cost-utility analyses
showed a high uncertainty, with results in both the NW and northeast quadrants. Scenario analysis suggested that the negative
effect on leakages was due to implementation challenges. Sensitivity analyses showed that the supplier’s new pricing model had
adlight positive effect, reducing the estimated total societal costs, although uncertainty remains. SCC was estimated to effectively
reduce weekly IMCs (ICER in the northeast quadrant) but did not save time (ICER in the NW quadrant).

Conclusions: Theresultsof thiseconomic evaluation are not conclusive because of the mixed outcomes and alimited timeframe.
SCC isineffective in reducing the number of weekly leakages, but it does reduce the number of weekly IMCs. However, SCC
was not effective in reducing time spent on continence care. Findings suggest that SCC is expected to be more expensive than
RCC, dthough the supplier's new pricing model may decrease costs. The use of technologies such as SCC should not solely be
based on cost-€effectiveness and cost-utility outcomes. Thistechnol ogy offersvalue by generating data that can support personalized
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care. However, therealization of thisadded val ueisnot guaranteed and may differ between individuals. Implementation challenges
and individual variability underline the need for tailored approaches.

Trial Registration:

(J Med Internet Res 2025;27:€72017) doi: 10.2196/72017
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Introduction

Worldwide, the estimates for the prevalence of persons with
intellectual disabilities, an 1Q below 70, vary between 1% and
3% [1-4], which is 80-234 million people. In the Netherlands,
2.3% of the population (around 400,000 out of 17.4 million
individuals in 2024) has an 1Q below 70 [5]. The severity of
intellectual disability, as well as accompanying physical and
medical challenges, can vary greatly, thereby influencing the
type of support these individuals need. A specific group of
personswith intellectual disabilitiesisindividua swith profound
intellectual and multiple disabilities who are fully dependent
on others. In the Netherlands, there are approximately 10,000
individual swith profound intellectual and multiple disabilities;
90% (9000/10,000) of those individuals spend most of their
lives within residential care [6,7], living together with other
individualswith intellectual disabilitiesand receiving 24/7 care
and support. Their disability is characterized by a profound
cognitive disability in combination with physical disabilities
and medical problems [8]. As IQ tests are not the most
appropriate tool to assess their cognitive functioning, various
definitions related to |Q scores exist (either below 35 or below
20). A commonly used description is a developmental age of
lessthan 48 months[7]. Of al the expendituresin 2023 financed
for the Dutch long-term care budgets (wet langdurige zorg),
36.6% (€11,481 million/€31,366 million [A currency exchange
rate of €1=US $1.05 as of December 6, 2024, is applicable
hereinafter]) was spent in disability care [9]. No figures are
known for the specific subgroup of individuals with profound
intellectual and multiple disabilities.

A significant portion of the support that persons with profound
intellectual and multiple disabilities receive is spent on their
personal hygiene, including incontinence care. Currently, it is
common that theincontinence materia (IM) of individualswith
profound intellectual and multiple disabilitiesin residentia care
is changed according to fixed schedules rather than on demand
when IM change (IMC) is actually needed. This may lead to
unnecessary changes, if IM ischanged too early, asthe material
till has spare capacity to contain urine, or to potential leakages
of the urine outside the IM if the IM is changed too late, asthe
material is oversaturated, requiring changing clothes and
possibly washing or showering the person. Both situationsresult
in unnecessary resource use and costs, as well as possible
personal inconvenience and medical complications, such as
irritated skin when IM is often changed too late[10]. Providing
more personalized care and ensuring timely changes may
optimize continence care.

https://www.jmir.org/2025/1/e72017

In current times, more and more technological applications are
being developed and used within care organi zationsto optimize
the care process. These innovations aim to support individuals
with intellectual disabilities and their professional caregivers
(hereafter: caregivers) [11-14], providing greater access to
high-quality personalized care[15]. Besidesthe possible benefits
care technologies can bring to a person with intellectual
disability, caregivers may also benefit from these technologies,
as this supports them in their work and saves time. With the
decreasing number of caregivers and increasing demand for
health care servicesthat are currently occurring [ 16], time-saving
technologies may help increase the sustainability of our health
care system. Since health care budgets need to be spent wisely,
it isimportant to study the (cost)effectiveness of technological
solutions from a societal perspective [17,18].

Smart continence care (SCC) is such atechnological solution
that may improvethe carefor personswith profound intellectual
and multiple disahilities, and on the other hand, lead to amore
efficient use of caregivers time. IM containing sensors can
notify caregiverswhen achangeisneeded [19-22]. A detachable
clip transmits information about the saturation level of the IM
to caregivers phones, indicating the need for change [23].
Although previous studies provide information about the
potential benefits and costs of SCC [24,25], alarge-scale study
focusing on the added value of SCC for persons with profound
intellectual and multiple disabilities is lacking. Therefore, a
cluster-randomized trial (CRT) was conducted to evaluate the
clinical effectiveness of SCC compared to regular continence
care (RCC) [26]; resultsare reported el sewhere [27]. In addition,
atrial-based economic eval uation was conducted alongsidethis
CRT, which is presented here. The aim is to evaluate the
cost-effectiveness and cost-utility of SCC versus RCC for
persons with profound intellectual and multiple disabilitiesin
the Netherlands from a societal perspective.

Methods

Study Design

The current economic evaluation was conducted alongside a
CRT across 6 Dutch long-term residential care organizations
for persons with intellectual disabilities spread across the
Netherlands (hereafter: care organizations), which studied the
effectiveness of SCC compared to RCC. Power calculationsfor
the effectiveness study determined a sample size of 6 clusters
with 24 participants each; we aimed for a total of 160
participants [26]. Randomization at the cluster level (1:1 ratio)
assigned these care organizations to the waiting-list group
(hereafter: RCC group), continuing RCC, or the intervention
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group (hereafter: SCC group), implementing SCC. Details on
the recruitment and enrollment of care organizations, and the
results are reported el sawhere [26,27]. The study wasregistered
at Clinical Trials.gov (NCT05481840).

During the study, a session was organized with the parents of
some of the participants, in collaboration with a patient
organization, to discuss the impact of (smart) continence care.
Thisresulted in abetter understanding of the complexity of the
care process and that its potential benefits may differ from
person to person.

During the study, data were gathered for this economic
evaluation according to the study protocol [26]. The evaluation
was conducted according to the Dutch Guideline for Economic
Evaluations in Healthcare (EEH) [17] and reported according
to the CHEERS (Consolidated Health Economic Evaluation
Reporting Standards) reporting guidelines[28,29] (Multimedia
Appendix 1) and CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth; Multimedia Appendix 2).
Data collection was conducted from September 2021 to April
2023 and occurred at TO (baseline), T1 (6 weeks), and T2 (12
weeks) for both the SCC and RCC groups. Inthe original design,
a T3 (follow-up) was added after 9 months. Due to time
congtraints, this T3 measurement could only be conducted in
two of the three SCC (intervention) organizations. As time
progressed, we found that care organizations' boards required
more time to decide on the continued use and upscaling of SCC.
Postponing this decision by the boards resulted in the locations
participating in our trial not using SCC at the time of T3. We
thus decided not to include T3 measures in our economic
evaluation.

Participants Recruitment

Participants were enrolled by the care staff of the selected
locations based on the inclusion and exclusion criteria[26]. The
inclusion criteriawere: adiagnosis of profound intellectual and
multiple disabilities, older than 18 years, use of incontinence
products, inability to communicate the need to change their
IMs, and asigned informed consent by their legal representative.
Exclusion criteria were the use of a permanent catheter or
behavior that could be a risk factor for the participant when
using SCC, such as a pica disorder that could cause the
participant to swallow the clip. Inclusion was carefully
considered for participants who defecated >3 times per 24 hours,
as feces interfere with the technology detecting urine, and the
presence of behaviors that could hinder the successful
implementation of SCC, such as removal of the IMs or clips.
The recruitment period of the study was from August 2021 to
March 2023.

A total of 29 locations (residences) participated across the 6
care organizations throughout the Netherlands. These care
organizations varied in size and organizational structure. The
locations sel ected had multiple residents with severeintellectual
disabilities in combination with physical disabilities or other
medical problems. These residents received care and support
throughout the day. The number of locations per organization
varied from 2 to 7. The number of participants ranged from 2
to 12 per location, with an average of 5.4 participants per
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location. A participant received continence care from three
different care teams during a week: (1) a care team from the
residence, (2) anight care team, and (3) a day activity center’'s
team.

Procedure

RCC

The RCC group received their usual continence care during the
TO-T2 measurements. RCC involved changing the IMs of the
participants by their caregiversaccording to their normal, mostly
“fixed” schedules[7,11] or when they identified reasons for a
change, such as detecting feces. Organizations assigned to the
RCC group continued to use their regular IM brand. After the
T2 measurement, the organizations switched to SCC for 12
weeks, as part of being on the “waiting-list design”; no data
were collected in this period.

SCC

The SCC group received implementation guidance before and
during thefirst 12 weeks of using SCC technology (TO-T2). At
TO, the caregiver provided continence care as usua with their
regular IM. Then, caregiversreceived training and started using
the SCC solution. At T2, they used SCC for 6 weeks; at T2, this
was 12 weeks. Caregivers used the SCC system of AbenaNova
(Abena A/S, Aabenraa, Denmark) [26]. The product consists
of anIM with integrated sensors, adetachable and reusableclip,
receivers, a mobile app, and a web-based platform showing
voiding patterns, IMCs, and notification data. An internet
connection and mobile phones with the installed app were
needed for caregivers to receive notifications. Depending on
the degree to which the IM was saturated with urine, the
notifications were green (no need for change), orange (change
desired), or red (risk of leakage) [23]. Caregivers are requested
to respond to these notifications by changing the IM on demand
and stopping IMC according to fixed schedules. Thus, during
the use of SCC, caregivers adapted their working routines in
addition to using different IMs, sensors, and notification
technology. After the T2 measurement, the organizationsin the
SCC group decided individually whether to continue or
discontinue with SCC.

I mplementation

Training and implementation activitieswere provided to prepare
the care organization [26,30] . Each care organization established
a project team with a dedicated project leader. Each care team
appointed an ambassador as a liaison between their care team,
other care teams, the project leader, and the supplier.
Ambassadors received an explanation of SCC to help them
understand the technology, and together with their teamsand a
specialist from the supplier, they selected the participants for
SCC. The ambassadors received in-depth training from the
supplier for approximately 2 hours. Next, the care teams
received 1-2 hours of training from the supplier and ambassador.
E-learning (30 min) was available as preparation preceding this
training. Before and during the implementation process, the
project leader received implementation guidance from the
research team through weekly consultation sessions[26]. While
conducting SCC, the care teams met regularly for evaluation.
The information generated by the sensor was displayed in the

JMed Internet Res 2025 | vol. 27 | €72017 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

web-based portal, showing the voiding pattern and indication
of urine volume. The care teams used this information to
fine-tune the SCC to an individual’'s needs.

Clinical Outcomes and Quality of Life

Theclinical outcomesrelated to continence care were collected
using continence diaries completed by caregivers for each
participant at TO, T1, and T2, each over a 1-week period [26].
From these diaries, the number of weekly leakages, the number
of weekly IMCs, and the duration of continence care can be
derived. The clinical outcome for the base case
cost-effectiveness analysis was the change in weekly |eakage
in relation to the change in total societal costs.

The outcome of the cost-utility analyses (CUA) was Quality
Adjusted Life Years (QALY), and measured according to the
EQ-5D manuals[31]. The paper format of EQ-5D-5L proxy 1
version was used, as participantswith profound intellectual and
multiple disabilities cannot self-report. Their professional
caregivers acted as proxies. Thisinstrument isconsidered valid
and reliable for the general population and represents the
standard health outcome reference in CUA [32,33], and is
recommended by the Dutch guideline for EEH [17]. There is
currently no scientific evidence on the validity of this approach
for personswith profound intellectual and multiple disabilities.
The EQ-5D questionnaire provides ahealth status based on five
dimensions. mobility, self-care, usua activities, pain or
discomfort, and anxiety or depression. Each dimensionisscored
on a5-point scale, giving 3125 possible health states[34]. These
health states are valued using the Dutch utility score [32],
varying from —0.446 to 1, as recommended in the Dutch
guidelinefor EEH [17], with negative values representing health
states valued “worse than dead.” These are then aggregated to
obtain individual QALY measures computed over the relevant
study period (TO-T2) through an areaunder the curve approach
[18].

Costs: | dentification, M easurement, and Valuation

| dentification

To identify relevant cost components, the DIRUM (Database
for Instruments of Resource Use Measurements; June 2021)
was consulted. This database did not contain suitableinstruments
for collecting resource use data specific to continence care.
Therefore, the relevant cost componentswere identified through
a literature search, field observations, and a brainstorming
session with employees within a care organization (such as a
coordinator of night care, physiotherapist, and project |eader)
[26]. Furthermore, the Dutch guideline for EEH [17] provided
input for relevant cost categories. This resulted in five main
categories: (A) “Societal costs perspective,” consisting of the
two main categories (B) “ Total health care costs’ and (C) “Cost
for participant and family.” “ Total health care costs’ (B) consists
of (D) “intervention costs’ and (E) “other health care costs”

A=B+C; B=D+E.

From a care organization’s perspective, the intervention costs
(D) are most rel evant when deciding to implement SCC, asthey
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directly influence their income statement. The relevant cost
components identified during the brainstorming session were:
costs for staff providing continence care, IM and disposables,
wound and skin care, laundry, waste disposal, and the cost for
the SCC system and hardware. Waste disposal costs were
excluded from the analyses, as accounting for these costs from
a sustainability and carbon footprint perspective would also
require considering the environmental impacts of the necessary
IT services, software, and additional hardware. Conducting a
thorough assessment of these factors demands specialized
expertise, which is beyond the scope of this study.

The cost aspects relevant to other health care costs (E) were
derived from the Dutch guideline for EEH and based on the
iMTA Medical Cost Consumption Questionnaire (iMCQ) [35].
This questionnaire collectsinformation on resource use of other
health care services, such as questioning the number of visits
to a general practitioner, physiotherapist, or outpatient clinic.
Dueto time constraints, the use of medication, except for wound
and skin carerelated to continence care, was excluded from this
study. Although including medication costsis of interest for the
health care costs for persons with profound intellectual and
multiple disabilities, for example, when reporting on the burden
of disease, it was not expected that the medication regimen
would change due to a change in how continence care is
provided. The cost items for the participants and their families
(C) werelimited to travelling costs, asindividua swith profound
intellectual and multiple disabilities are not employed or do not
do voluntary work. Productivity loss for family members was
deemed not relevant as their relatives are living in residential
care.

Measuring Resource Use

The resource use related to RCC and SCC was gathered with
the continence care diaries. Besides collecting data about the
number of |leakagesand IMCs, thetime per IMC wasregistered.
This included the additional time needed for laundry or other
personal hygiene activities if a leakage had occurred.
Furthermore, the diaries collected information about the amount
and type of laundry that resulted from aleakage, aswell asthe
number of times wound and skin care were provided. The
duration of continence carefor the period of interest iscalculated
by taking the average time of one IMC multiplied by the weekly
number of IMCs and then multiplying by the number of weeks
of the preceding period.

The resource use relevant to “the other health care costs’ was
based on the relevant items of the iIMCQ with a 12-week recall
period [35]. Caregivers completed the iMCQ questionnaires as
a proxy and could refer to the electronic patient file for
verification. This follows the Dutch guideline for EEH, which
recommends this as a primary data source. Secondary data
sources, such as claims data, are not used. The selected items
can be found in Table S1 in Multimedia Appendix 3. The
answersto thisquestionnaire also provided input for cal culating
the travel costs (patient and family costs). Table 1 gives an
overview of the measurements and the research instruments
used in this health economic evaluation.
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Outcome (research instrument) TO (week 0) T1 (week 6) T2 (week 12)
Baseline characteristics (paper questionnaire) ad

Information on continence care and resource use (1-week paper continence O O

diary)

Health care resource use (iMCQ?) O
Quiality-adjusted life years (EQ-5D-5L proxy 1 version) g O

4MCQ: iMTA Medical Cost Consumption Questionnaire.

Valuation

Pricesfor thevariablesin the category “other health care costs”
were derived from the Dutch guideline for EEH [17] in order
to determinetheir costs and adjusted to 2022 Euros. Travel costs
were cal culated by multiplying the average distance by standard
priceweightsfor taxi use provided by the Dutch guideline[17].
For cost itemslacking pricesin thismanual, val uation was based
on literature research and organizations' invoices; more details
can be found in Multimedia Appendix 3. Discounting was not
necessary since the measurement period of the study did not
exceed 1 year (discount rate 0%).

Health Economic Analyses

Base Case Analysis

The primary (base-case) analyses were performed according to
the intention-to-treat principle, using linear mixed regression
methods via R software (version 4.0+; R Foundation for
Statistical Computing) and using the nime, Ime4, and BCEA
packages for both outcome and cost measures, computed over
TO-T2. The model accounted for the clustering of the data (at
thelocation level) while also controlling for potential imbalances
between arms in the following baseline variables: the average
time spent on continence care at TO, the number of weekly IMCs
at TO, and the health-related quality of life (Dutch utility score)
at TO. The technical details on these models can be found in
Multimedia Appendix 4.

In al analyses, missing effectiveness and cost values are
addressed through multipleimputations using chained equations
under the assumption of a missing at random [36]. An
imputation model for each outcome of interest is specified,
including all predictor variables used in the main analysis, as
well as variables that are found to be potentially predictive of
missingness according to preliminary analyses. A total of 10
imputations are generated for each missing valueviaapredictive
mean matching approach [37] to ensure that key characteristics
of the data (eg, skewness) are preserved when imputing, while
also accounting for the clustered nature of the dataat the location
level. Each modd is then fitted to each imputed dataset, and
combined estimates of the parameters of interest acrossimputed
datasets are derived using standard multiple imputation rules
[36].

In the case of missing days within the continence care diaries,
the number of registered weekly leakages and IMCs was
extrapolated to the total number of weekly leakages and IMCs,
following the same approach used in the effectiveness study
[27]. That is, for example, if two leakages had occurred over 5
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days, while 2 days were not registered, the number of |eakages
was set to 2/5x7=2.8 for that particular participant at that time
point. If weekly leakages and IM Cs cannot be extrapol ated due
to amissing measure, thus acompletely missing week, then this
ishandled viamultipleimputation methods as described above.

Following standard practicefor trial -based economic evaluation,
after imputations are generated, resultsfrom each analysis model
are combined with nonparametric bootstrapping methods (with
the number of replications set to R=2000), to generate estimates
that are robust against typical features of cost-effectiveness data
(eg, skewness) and to quantify the uncertainty associated with
theresults[17]. Results from all analyses are reported in terms
of estimated means, SESs, and associated 95% bootstrapped Cls
constructed based on the empirical percentile method.
Cogt-effectiveness planes (CE-plane) for al clinical outcomes
and utility and cost-effectiveness acceptability curves (CEAC)
for only utility are used to visually represent the uncertainty
around bootstrapped replications of key estimated quantities
for the economic eval uations (eg, incremental cost-effectiveness
ratios [ICERS]).

The CE-plane shows differencesin effect on the horizontal axis
and the differences in costs on the vertical axis. Each
bootstrapped result isthen plotted on the CE-plane and reflects
thedifferencein effect and the differencein costs. Asimputation
and bootstrapping result in multiple outcomes, all these
outcomes are plotted on the CE plane, resulting in a “cloud”
with results. Resultsin the northwest (NW) quadrant mean that
theintervention isinferior asit isless effective and more costly.
In the southeast quadrant, the intervention is superior, as it is
more effective and less costly. In the other quadrants, the
cost-effectiveness depends on the willingnessto pay for acertain
effect (northeast [NE]) or the willingness to accept savings for
alossin effectiveness (southwest).

The CEAC shows the praobability of the intervention being
cost-effective at a certain threshold value. The amount society
is to pay for a certain effect. This represents the
willingness-to-pay (WTP) threshold. In the Netherlands, this
WTP for an improved QALY varies depending on the burden
of disease, and is either €20,000, €50,000, or €80,000, with a
higher accepted threshold for ahigher burden of disease. Asno
data are available for the burden of disease of persons with
profound intellectual and multiple disabilities, we have assumed
aconsiderable burden of disease with a corresponding WTP of
€50,000 [38]. The WTP threshold for a reduction in leakages,
IMCs, or time spent on continence care is not known and will
therefore not be displayed.
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The ICER is caculated as follows: |CER=(Ci—Cc)/(Ei—Ec),
where Ci isthe total cost of the new intervention from societal
perspective (SCC) of 12 weeks, Ccisthetotal cost from societal
perspective of the comparator (RCC) of 12 weeks, Ei is the
effect at the 12-week for SCC, and Ec is the effect at the
12-week for RCC. The ICER is calculated based on the mean
difference resulting from the bootstrapped replication on the
imputed datasets. Each estimated cost and effect is plotted on
aCE-plane.

Sensitivity, Subgroup, and Scenario Analyses

Six sensitivity analyses, two subgroup analyses, and two
scenario analyses were performed to assess the robustness of
the findings with respect to the base-case analysis. In two
sensitivity analyses, the number of weekly IMCs (SA1) and the
time spent on continence care (SA2) were used as outcomes
instead of leakages. Next, the prices of SCC are varied, based
on the new pricing model of the supplier (expected to be
implemented by the start of 2025), in two one-way sensitivity
analyses per price change (SA3-SAG6). Inthisnew pricing model,
thelicensefee per person per day for using SCCisreduced, and
additional services, such as training, installation, and support,
are invoiced separately as they are no longer included in the
license fee. A discount based on the number of users, as well
asaloyalty discount, may be applicable. First, the price of SCC
isvaried based on a“small organization, small implementation”
setting, in which 30 persons with profound intellectual and
multiple disabilities use SCC. Due to this “smaller”
implementation setting, there is a small discount on the SCC
license fee, and the organi zation chooses to purchase additional
services such as training and support from the supplier. SA3
has the same outcome measures as the base case analyses
(leakages and QALY), while SA4 also examinesweekly IMCs.
The second price variation is based on a “large organization,
large implementation” setting, where SCC is used for 100
persons with profound intellectual and multiple disabilities. A
larger discount is applied along with aloyalty discount, resulting
inalower day pricefor using SCC. Furthermore, in this setting,
the organization established internal smart diaper expertise
teams, thereby limiting their need for purchasing additional
services (Table S1in Multimedia Appendix 5). Again, SA5 has
the same outcome measures as the base case, while SA6 focuses
on weekly IMCs. Table S1 in Multimedia Appendix 5 details
the implementation and the day price of using SCC.
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The subgroup and scenario analyses are designed in accordance
with the effectiveness study [27]. The subgroup analyses are
per-protocol analyses with the same outcome measures as the
base case (SUA1) and with weekly IMCs as an outcome
(SUA2). The scenario analyses excluded organization C and
selected those participants who used SCC according to the
protocol. As the previous effectiveness study found that
organization C was responsible for the unexpected outcome in
the number of weekly leakages due to implementation
difficulties[27]. In SCA1, the number of weekly leakages and
QALY istaken as an outcome, while for SCA2, the number of
weekly IMCsis used.

Ethical Consider ations

This study was approved by the Medical Ethics Committee of
Radboudumc (NL72751.091.20). If theresidential carefacility
had aresearch committee, it al so reviewed the research proposal
and approved participation. Written informed consent was
obtained from the lega representatives of individuals with
profound intellectual and multiple disabilities. The collected
analog datawere safely stored in alocked cabinet; participants
names were removed and replaced with pseudonymized
identifiers. Access to data was restricted to the researchers
involved in conducting the analyses. The file containing the
key, linking the pseudonymized identifier with personal details,
was stored separately, with accesslimited to thefirst author and
the project assistant. Participants did not receive any
compensation for participating in the study. Theresidential care
facilities received €10,000 reimbursement for research activities
paid by the funder ZonMw.

Results

Descriptive Results

Sample

A total of 165 participants with profound intellectual and
multiple disabilities were enrolled in the study, of which 156
wereincluded in theintention-to-treat analyses. The RCC group
consisted of 74 participants, and the SCC group consisted of
82 participants. A total of 9 participants from the RCC group
were excluded from the analyses, as they were not eligible for
SCC (Figure 1). Two participants died prior to the T2
measurement. In total, 23 (28%) of the 82 participants stopped
receiving SCC during the 12-week study period (between TO
and T2).
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Figure 1. Flowchart of participants. RCC: regular continence care; SCC: smart continence care.

Participants enrolled in study
(n=165 in 6 clusters)
[
[ I

Waiting-list group (n=83 in 3 clusters) Intervention group (n=82 in 3 clusters)

Participants excluded from the analyses (n=9) were
not eligible for the intervention

Reasons: wearing back brace (n=1), pica or || - Par‘ll(‘:lp‘an@ ?xclﬂded for
suffocation risk (n=1), plucking behavior (n=2), analyses (n=0)
using toilet (n=2), feces = 3 per day (n=1), <18

vears (n=2)

Participants included in analyses (n=74) Participants included in analyses (n=82) ‘

TO: Participants n=74 TO: Participants n=82
Organization B: n=32, 6 locations Organization A: n=28, 4 locations
Organization D: n=28, 7 locations Organization C: n=26, 7 locations

Organization F: n=14, 2 locations Organization E: n=28, 3 locations

T1: Participants n=74

Organization B: n=32, 6 locations
Organization D: n=28, 7 locations

Organization F: n=14, 2 locations*

T1: Participants n=82
Organization A: n=28, 4 focations

Organization C: n=26, 7 locations

* Organization F did not do the T1 continence care measure, but

Organization E: n=28, 3 locations
remained in the study

T2: Participants n=73 T2: Participants n=81,
Drop-out due to death: n=1 Drop-out due to death: n=1
“ * Organization B: n=32, 6 locations —
* Organization D: n=27, 7 locations

Organization A: n=28, 4 locations
Organization C: n=23, 7 locations
* Organization F: n=14, 2 locations

Organization E: n=28, 3 locations

The average age of the participants with profound intellectual  differ in terms of mobility and the presence of comorbidities.
and multiple disabilities was 48.7 (SD 14.9) years at baseline.  For the characteristics related to continence care, the number
Approximately half of the participants (70/156, 44.9%) were of leakages and weekly IMCs, thereis no difference. Yet, there
female. Thevast mgjority (118/136, 86.8%) had adevelopmental  isadifferencein the duration of an IMC, and thus, in the weekly
age of <4 years. Both groups were equally distributed interms  time spent on continence care (Table 2).

of sex, age, and developmental age; however, they appeared to
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Table 2. Baseline characteristics of the participants with profound intellectual and multiple disabilities.

Characteristics RCC (n=74) scc? (n=82)
Age (years)
Mean (SD) 45.4 (14.3) 51.7 (14.9)
Range 19-75 20-80
Sex, n (%)
Female 35(47.3) 35(42.7)
Male 39(52.7) 47 (57.3)
Developmental age (years), n (%)
0-4 60 (81.2) 58 (70.7)
48 227 1(1.2)
Unable to assess 8(10.8) 7 (8.5)
Missing 4(5.4) 16 (19.5)
Mobility class®, n (%)
1(1.4) 10 (12.2)
B 6(8.1) 18 (22.0)
c 5 (6.8) 7(85)
D 33 (44.6) 33(40.2)
E 18 (24.3) 8(9.8)
Missing 11(14.9) 6(7.3)
Comorbidities, n (%)
Epilepsy 46 (62.2) 42 (51.2)
Swallow problems 40 (54.1) 32(39.0)
Urine tract infections 16 (21.6) 11 (13.4)
Incontinence-associated dermatitis 18 (24.3) 9(11.0)
Skin problems 35 (47.3) 35 (42.7)
Missing 0(0) 1(12)
Continence care”, mean (SD)
L eakages per week 3.81(3.03) 3.78 (2.67)
IMCSE 20.94 (6.29) 20.29 (4.28)
Duration in minutes per IMC 15.60 (5.63) 12.12 (7.70)
Weekly time spent on continence care 318.36 (127.61) 238.15(146.31)

8RCC: regular continence care.
bscc: smart continence care.

“Mohility classes [39] were defined as follows: (A) the client can perform the task independently, with or without aids or special adaptations; (B) the
client cannot perform the task independently, but the required assistance does not pose arisk of physical strain for the caregiver; (C) the client requires
assistance, and the caregiver must physically support the transfer to ensure safety; (D) the client cannot perform the task independently and requires a
mechanical aid, such as alift; and (E) the client is entirely dependent on the caregiver for transfers and cannot play an active role.

dFor continence care, n=1 missing in the RCC group.
€IMC: incontinence material change.

Observed Data: Quality of Life

At baseline, the utilities differ between the RCC and SCC
groups. For the RCC group, this was, on average, 0.26 (SD
0.19), and for the SCC group, it was 0.34 (SD 0.20). At T2, the
scoreswere 0.25 (SD 0.18) and 0.31 (SD 0.23) for the RCC and

https://www.jmir.org/2025/1/e72017
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SCC groups, respectively. Using the area under the curve
approach, the utility scores were 0.25 (SD 0.17) for the RCC
group and 0.33 (SD 0.19) for the SCC group. The utilitieswere
calculated for 120 participants, as they could not be generated
for those with incomplete health states. As presented in
Multimedia Appendix 6, the domains of pain or comfort and
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anxiety or depression had the highest rate of missing answers
(5%-17%).

Health Economic Results

Bootstrapped and I mputed Costs

Descriptive resultsfrom the bootstrapped and imputed resource
use and cost variables show that caregivers' time spent on
continence care accounted for a substantial proportion (RCC:
1950/2247, 87%; SCC: 1457/2428, 60%) of the intervention
costs (D; Multimedia Appendix 7). Yet, due to the baseline
differencein the time spent on continence care, no conclusions
can be drawn based on the displayed differencesfor thisvariable
between the groups, except for their relative contribution to the
intervention costs. Costs related to laundry, skin, and wound

https://www.jmir.org/2025/1/e72017
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care are minor and do not exceed 5% of the total intervention
costs (RCC: 54/2247, 2.4%; SCC: 76/2428, 3.1%). For the other
variablesin the categories“intervention costs’ (D), “other health
care costs’ (E), and “cost for participant and family” (E), there
are no noticeable or relevant differences.

Based on the adjusted results from the base case analyses, SCC
is estimated to have higher total societal costs than RCC when
correcting for the baseline imbalances. The total societal costs
over 12 weeks are estimated to be €352 higher for SCC than
for RCC, with acorresponding 95% CI of €-0.085t0€731. The
total societal costs for RCC are estimated at €29,588 with a
95% ClI of €29,221-€29,994, compared to €29,941 with a 95%
Cl of €29,670-€30,194 for the SCC group (Table 3).
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Table 3. Outcomes of the base case, sensitivity, scenario, and subgroup analyses based on the bootstrapped (R=2000) and imputed (M=10) data, linear

mixed model analyses (correcting for baseline differences)®

Number of par- Total costs, estimated mean Effectiveness, estimated Costs, esti-  Incremental cost-effective-
ticipants € (95% Cl) mean difference (95% Cl)  mated mean nessand utility ratio
difference
(95% CI)
RCCb scce  RCC SCC Clinical effec- QALYd Total soci- |CER® ICURY
tiveness etal costs (quadrant (quadrant
CE-pl anef) CE-Plane)
Base case
Base case 74 82 29,588.37 29,940.52 Decreasein 0.003 352.15 _333 (NWh) 139,608
(29,220.61  (29,699.84  leakages: (-0.032  (-0.085to (NEi)
to to —-1.058 (-1.878 t00.036) 731.31)
29,933.95) 30,194.11) t0-0.262)
Sensitivity analyses
Different clinical 74 82 29,588.37 29,940.52 DecreaseinIM-  pya! 352.15 178 (NE) N/A
outcomes (SAlj) (29,220.61  (29,699.84 (- 1976 (-0.085t0
to to (0.733- 3.229) 731.31)
29,933.95)  30,194.11)
Different clinical 74 82 29,588.37 29,940.52 Decreaseindu- N/A 352.15 =105 (NW) N/A
outcomes (SA2) (29,220.61  (29,699.84  ration of conti- (-0.085to
to to nence care per 731.31)
29,933.95) 30,194.11)  week: -3.345
(-32.108 to
25.742)
Price variation: 74 82 29,588.58 29,645.78 Decreasein 0.003 57.20 —54 (NW) 22,6745
“Small organization (29,220.69  (29,405.41 leakages: (-0.032  (—294.73to (NE)
small implementa- to to -1.058 (-1.878 t00.036) 435.70)
tion” (SA3) 29,934.54)  29,898.78) 1t0-0.262)
Price variation: 74 82 29,588.58 29,645.78 DecreaseinIM-  N/A 57.20 29 (NE) N/A
“Small organization (29,220.69  (29,405.41 Cs: 1.976 (—294.73 10
small implementa- to to (0.7331t03.229) 435.70)
tion” (SA4) 29,934.54)  29,898.78)
Price variation: 74 82 29,588.58 29,489.54 Decreasein 0.003 —99.04 94 (SW™) —-39,265
“Large organization (29,220.69  (29,249.17  leakages: (-0.032  (-450.97to (SEM
large implementa- to to -1.058 (-1.878 t00.036) 279.46)
tion” (SA5) 29,934.54)  29,74254) 1t0-0.262)
Price variation: 74 82 29,588.58 29,489.54 Decreasein N/A —99.04 50 (SE) N/A
“Large organization (29,220.69  (29,249.17 IMC: 1.976 (-450.97 to
large implementa- to to (0.733t03.229) 279.46)
tion” (SA6) 29,934.54)  29,742.54)
Subgroup analyses
Per protocol 73 59 29,621.48 29,978.33 Decreasein 0.007 356.86 —349 (NW) 48,236 (NE)
(SUA1°) (29,20391  (29,725.61 leakages: (-0.024  (-43.76t0
to to -1.021 (-1.970 t00.040) 774.50)
29,999.88) 30,267.66) t0-0.062)
Per protocol, 73 59 29,621.48 29,978.33 DecreaseinIM-  N/A 356.86 177 (NE) N/A
(SUA2) (29,20391  (29,725.61 Cs: 2.020 (-43.76 to
to to (0.67910 3.399) 774.50)
29,999.88)  30,267.66)
Scenario analyses
Excluding organiza- 73 40 29,607.36 30,077.46 Decreasein -0.005 470.10 —1703 (NW) -98,657
tion C, per protocol (29,210,57  (29,672.12  leakages: (-0.046 (-5.10to (NW)
(SCA1P) to to -0.276 (-1.291 t00.035) 968.11)
30,002.98)  30,510.13) t00.755)
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Number of par- Total costs, estimated mean Effectiveness, estimated Costs, esti-  Incremental cost-effective-
ticipants € (95% Cl) mean difference (95% Cl)  mated mean nessand utility ratio
difference
(95% ClI)
rccd scce RCC SCC Clinical effec- QALYd Total soci- |CER® ICURY
tiveness etal costs (quadrant (quadrant
CE-planel) ~ CE-Plane)
Excluding organiza- 73 40 29,607.36 30,077.46 DecreaseinIM-  N/A 470.10 193 (NW) N/A
tion C, per protocol (29,210,57  (29,672.12 Cs: 2431 (-5.10to
(SCA2) to to (0.928t03.918) 968.11)
30,002.98)  30,510.13)

8A|| costs are reported in euros. Conversion rate of £1=US $1.05469 (as of December 6, 2024).

brcc: regular continence care.

€SCC: smart continence care.

dQALY: Quality Adjusted Life Years.

®ICER: incremental cost-effectiveness ratio plane.
fCE-pI ane: cost-effectiveness plane.

9ICUR: incremental cost-utility ratio.

PNW: northwest quadrant in the CE-plane representing |ess effective, more costly.
'NE: northeast quadrant in the CE-plane representing more effective, more costly.

isa: subgroup analysis.
KIMC: incontinence material change.
'Not applicable.

MSW: southwest quadrant in the CE-plane representing less effective, less costly.
NSE: southeast quadrant in the CE-plane representing more effective, less costly.

OSUA: subgroup analysis.
PSCA: scenario analysis.

Clinical Outcome and Quality of Life

Based on the adjusted results from the base case analyses, SCC
is estimated to be ineffective in decreasing the number of
leakages. The estimated mean difference for decreasing |eakages
is—1.058 (95% CI —1.878 to —0.262), representing an increase
in the number of leakages within the SCC group compared to
the group using RCC (Table 3). No improvementsin quality of
life were found when correcting for the imbalancesin utility at
baseline. The estimated mean difference of the corrected
imputed and bootstrapped data gives an estimate of 0.003 (95%
Cl —0.032 to 0.036; Table 3).

https://www.jmir.org/2025/1/e72017

Base Case: Cost-Effectiveness Analysis

According to the health economic results from the base case
cost-effectiveness analysis, from a societal perspective with
leakages as an outcome, SCC isassociated with ahigher chance
of being more expensive (€352) and | ess effective compared to
RCC, as it does not decrease the number of weekly leakages
(-1.058). This leads to an estimated inferior ICER of —333
(Table 3), that is, an additional societal cost of €333 per 12
weeks, resulting in one extra leakage per week. These results
are shown in the CE-plane (Figure 2), where most bootstrap
replications fall within the NW quadrant (higher costs, less
effect).
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Figure 2. CE-plane for the base case analysis. All costs are reported in euros. Applied conversion rate of EUR €1=US $1.05469 (as of December 6,
2024). CE-plane: cost-effectiveness plane; ICER: incremental cost-effectiveness ratio.
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Base Case: CUA

For the base case CUA, the corrected imputed and bootstrapped
results suggest a relatively large uncertainty in the difference
in QALY's between the two groups, with an estimated mean
difference of 0.003 (95% CI —0.032 to 0.036; Table 3). In the
CE-plane, thisisreflected by bootstrapped replications falling

between the NW and NE quadrants (Figure 3). Asshownin the
CEAC plot, the probability of cost-effectiveness for SCC
compared to RCC is estimated to be between 0 and 0.5 for the
WTP threshold range of €0-€100,000. At the WTP threshold
of €50,000 cost per QALY gained, a 40% chance that the SCC
is cost-effective is estimated.

Figure 3. CE-plane and acceptability curve of the base-case analysis QALY as utility outcome. All costs are reported in euros. Applied conversion
rate of EUR €1=US $1.05469 (as of December 6, 2024). CE-plane: cost-effectiveness plane; QALY: Quality Adjusted Life Years.
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Sensitivity Analyses

Based on the health economic results from the additional
analyses, when the weekly number of IMCs is taken as an
outcome (SA1), most bootstrapped replications lie in the NE
guadrant of the CE-plane, indicating a positive effect (ie, a
decrease in the number of weekly IMCs) with higher societal
costs on average. When the time spent on continence care is
considered as an outcome (SA2), results show a large
uncertainty related to the effectivenessin decreasing time spent
on continence care, with most bootstrapped pointslying in both
northern quadrants, and with the |CER being located in the NW
quadrant (more costly, less effective; Table S3 and Figures S1
and S12 in Multimedia Appendix 5).

In four additional sensitivity analyses (SA3-SA6), inwhichthe
prices were based on the new pricing model of the supplier, the
effect on the clinical outcomes remained the same, but with
lower total societal costs (base case mean difference: €352).
For the “small organization, small implementation” setting
(SA3-SA4), the mean difference in societal costs is €57, but
with alarge uncertainty asindicated by the 95% CI interval of
€-295 to €436. This is represented in terms of results on
CE-planes by bootstrapped estimates that are spread between
the north and south quadrants. For the “large organization, large
implementation” setting (SA5-SAG6), the estimated mean
difference of the total societal costsis€-99, with a 95% ClI of
€451 to €279, with bootstrapped estimates in the south
quadrant, but with substantial uncertainty about whether SCC
ischeaper then RCC (Table S3 and Figures S3, $4, S8, S9, S13,
and S14 in Multimedia Appendix 5). For the CUA, we observe
adight increasein the chance of being cost-effective, increasing
from approximately 40% to 50% and 60% for “small
organization, small implementation” setting and “large

https://www.jmir.org/2025/1/e72017
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organization, large implementation” setting, respectively (Table
S3 and Figures S7-S9 in Multimedia Appendix 5).

Subgroup Analyses

From a societal perspective, the results of the subgroup
per-protocol analyses (SUA1 and SUA2) align with those of
the base case analyses (Table S3 and Figures S5, S10, and S15
in Multimedia Appendix 5). In the per-protocol analyses, 23 of
the 82 (28%) participants stopped SCC before 12 weekswithin
the intervention group. Reasons included caregivers
dissatisfaction with the IM absorptive capacity and fit of the
IM, difficulties in changing the work routines, the occurrence
of skin problems, participants who did not accept the clip, or
thevoiding of large amounts of urine that could not be contained
by any IM. One participant passed away in the intervention
group. In the waiting-list group, one participant (1/74, 1.4%)
did not follow the per-protocol as this participant passed away.
More details and the percentage of occurrence of these reasons
can be found elsewhere [27].

Scenario Analyses

The per-protocol scenario analyses excluding organization C
(SCA1) showed that one organi zation (organization C) impacted
the clinical outcome, the number of weekly leakages, and
thereby influenced the overall probability of this outcome being
inferior. Thisis reflected in the economic results shown on the
CE-plane, which shows bootstrapped replications located in
both the NE and NW quadrants (SCA1; Figure 4), compared
to the base case, where these are in the NE (inferior) quadrant
(Table 3). On outcome utility (SCA1) and weekly IMCs (SUA2),
results in the scenario analyses are quite similar to the
intention-to-treat analyses of the base case (Table S3 and Figures
S11 and S16 in Multimedia Appendix 5).
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Figure 4. CE-plane for the scenario analysis (per-protocol and excluding organization C) for the decrease in leakages. All costs are reported in euros.
Applied conversion rate of EUR €1=US $1.05469 (as of December 6, 2024). CE-plane: cost-effectiveness plane; ICER: incremental cost-effectiveness

ratio.
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Discussion

Principal Findings

The need for an economic evaluation of SCC for persons with
profound intellectual and multiple disabilities is evident,
considering the potential benefit SCC can bring to personswith
profound intellectual and multiple disabilities and their
caregivers, the decreasing number of caregivers, and the
increasing demand for health care servicesin current times[16].
This study is the first to evaluate the cost-effectiveness and
cost-utility of SCC for persons with profound intellectual and
multiple disabilities living in residential care from a societal
perspective. The base case cost-effectiveness anal yses, focusing
on the number of leakages, indicated that it islikely that SCC
induces higher societal costs than RCC. In line with our effect
study [27], this health economic evaluation aso showed the
unexpected reduction in leakages for the RCC group compared
to the SCC group. The sensitivity and subgroup analyses
confirmed the base case findings, except for the scenario
analysis, which excluded one organization from the intervention
group. In this case, no difference in the reduction of weekly
leakages was found between the two groups (SCC vs RCC),
meaning that the aforementioned difference was due to the
higher number of leakages in this specific organization. van
Cooten et al [27] argued that thiswas a consequence of reported
difficulties with implementation and high staff turnover,
demonstrating that the implementation process is complex and
that achieving the potential benefits is not self-evident. Still,
however, this did not alter the conclusion that SCC is unlikely
to be cost-effective in relation to reducing the weekly number
of leakages.

https://www.jmir.org/2025/1/e72017

The base case CUA reported an equal likelihood of higher
societal costs and showed substantial uncertainty around the
quality of life. Sensitivity analysesin which the pricing of SCC
was varied showed that with the new pricing model, especially
if the care organization opts for a large implementation and
qualifiesfor an additional discount, the likelihood of achieving
cost savings from a societal perspective increase. Thisleadsto
anincrement in the likelihood that SCC is, on average, cheaper
than RCC, with theincremental cost-utility ratio mainly falling
below the acceptable WTP threshold of €50,000.

Analyses regarding the number of weekly IMCs as outcome
measures reveal ed somewhat more promising results. Sensitivity
analyses showed that the number of IM Cs decreased effectively
when using SCC compared to RCC, which isin line with the
previous findings on effectiveness reported by van Cooten et
al [27]. Thisfinding is further supported by the subgroup and
scenario analyses. Decreasing the number of IMCsimpliesthat
persons with profound intellectual and multiple disabilities
experiencefewer disadvantages of unnecessary IMCs. However,
the analyses indicate that SCC is not necessarily atime-saving
intervention, as no effect was found regarding time spent on
continence care between the two groups.

Strengths and Limitations

This study has several strengths, including its robust CRT
design, leading to ahigh internal validity of the study findings.
Furthermore, we adhered to the Dutch guidelines for EEH and
CHEERS 2022 reporting guidelines[17,28,29]. State-of-the-art
statistical analyseswere performed using linear mixed regression
methods, considering the clustering of the data, accounting for
missing data under the missing at random assumption via
multiple imputation, and correcting for important baseline
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imbalances at baseline for both costs and outcomes. These
analyses were conducted by an independent statistician (AG)
assisted by a researcher (VJCC). Correcting for baseline
imbalances, particularly in the time spent on continence care,
was highly relevant because staff costs—one of the main cost
drivers of the intervention costs—varied substantially between
the groups. Neglecting this imbalance could have led to false
conclusions. Additionally, the study benefited from a large
sample size, particularly in the research field for persons with
profound intellectual and multiple disabilities. Inthisfield, trials
are rare and sample sizes are mainly below 10 participants
[11,40,41]. Only two participants dropped out as they deceased.
Variousdisability care organizations acrossthe Netherlands are
included, which contributesto the generalizability of our results.

To our knowledge, this is the first economic evaluation of an
intervention using care technology targeted at individuals with
profound intellectual and multiple disabilities. Besides
knowledge on the cost-effectiveness of SCC, it aso provided
us with a deeper understanding of the complexitiesinvolved in
conducting health economic analyses in the residential care
sector, illustrated by several limitations of this study. First, the
time horizon of our study was limited to a time frame of 12
weeks. Asaresult, we did not include and amortize the start-up
costs, which would have resulted in a more accurate estimate
of thetotal societal costsfor the SCC group. Second, some care
teams in the intervention group might still be learning how to
use the SCC technology, and thus, the measured effectiveness
might improve when more time is allowed. Third, due to time
constraints, medication costs were not included, leading to
incomplete societal costs. Yet, the lack of these costs is not
expected to affect our conclusions. It isunlikely that medication
regimes, and thus total medication costs, would change within
12 weeks due to the type of continence care received.

Thethird and most important limitation concerns the use of the
EQ-5D-5L. Although EQ-5D-5L is considered more
discriminating in patients with more severe illnesses than the
Short-Form Six Dimensions [42] and is designated asthe default
option in health economic eval uations and obligatory according
to the Dutch guideline for EEH [3], we experienced its use as
inappropriate and even problematic for individuals with
profound intellectual and multiple disabilities. Versteegh et al
[43] state that “EQ-5D-5L scores have to be presented in the
reference case (base case), even when they might be considered
inappropriate.” Even though Versteegh et al [43] recognize its
limited value beyond the cure sector, they are clear about its
obligatory use. Present alternatives alongside the EQ-5D-5L
scores are allowed, but unfortunately, a validated health utility
instrument for persons with profound intellectual and multiple
disabilities or even persons with intellectual disabilities in
general islacking [44]. Given the severe disabilities experienced
by individuals with profound intellectual and multiple
disabilities, no improvement can be expected in most domains
of the EQ-5D-5L. In particular, the domains of mobility and
self-care were most inappropriate for this population. To our
knowledge, the suitability of EQ-5D-5L for individuals with
profound intellectual and multiple disabilities has not been
studied. A literature search on using the EQ-5D-5L as an
instrument for health utility only revealed one protocol paper
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focused on individuals with profound intellectual and multiple
disabilities [45]. We recommend that future CUA on
interventions for individuals with profound intellectual and
multiple disabilities consider developing a more suitable
instrument for this group, as also acknowledged by Benedetto
et a [45].

Comparison With Prior Work and Future Research

In our search for evidence on the cost-effectiveness of SCC, we
only found alimited number of studies. The studieswedid find
focused on the use of SCC in older peopl€’s care, which limits
the comparability with this study.

Abraham et a [25] developed a de novo cost-effectiveness
economic model to estimate the cost-utility of an SCC system
for older nursing home residents. This system contains 72-hour
monitoring of the voiding pattern, which caregivers use to
construct a personalized continence care plan. They found this
solution to be cost-effective, as most of their model outcomes
showed an increase in quality of life and a decrease in costs
from ahealth care provider perspective. Their model considered
the evolving care needs of older residents due to changing health
states and considered that these individuals typicaly stay in
residential care for a relatively short duration (2.34 y on
average). They found a CAD $1467 (US $1038, with a
conversion rate of CAD $1=US $0.7074, as of December 6,
2024) saving per resident and recommended further
implementation dueto this positivefinancial and clinical impact.
However, it isimportant to note that thismodel relieson various
cost and effectiveness assumptions derived from different
literature sources and adopts a health care provider perspective,
which differs from the societal perspective used in this study.

Three other studies focused on the headth care provider
perspective. A Canadian study, which examined the
effectiveness of a personalized continence care plan devel oped
with electronic monitoring, reported asignificant cost reduction
in the materials used for the night [46]. However, they did not
compare these cost savings to the additional costs for the
monitoring system or the other relevant cost aspects, such as
staff costs. Contrary to our results, two Dutch studies [24,47]
reported a time saving of 0.05-0.07 full-time equivalents in
older people’s care per resident using the same SCC solution
as in this study. These results, however, are based on a
single-arm design.

Future economic evaluation studies on SCC for persons with
profound intellectual and multiple disabilities in residential
disability care should include the heath care provider
perspective. This study focuses on the economic evaluation of
SCC from asocietal perspective. However, especially in current
times, care organizations need to develop their own “business
case” to decide whether or not to implement SCC. For care
providers, knowledge of intervention costs in relation to the
benefitsfor their residentsis particularly relevant. Additionally,
it would be valuable to investigate whether implementing SCC
can lead to time savings and adecrease in the number of weekly
leakages over alonger period. Most importantly, future studies
shouldinvest in devel oping asuitable instrument for measuring
quality of lifein personswith profound intellectual and multiple
disabilities, using input from a multidisciplinary expert group,
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to be used in cost-effectiveness and cost-utility studies for this
specific group.

Conclusions

This study evaluated the cost-effectiveness and cost-utility of
SCC versus RCC for persons with profound intellectual and
multiple disabilities in the Netherlands from a societal
perspective. The results of this economic evaluation are not

van Cooten et al

However, thishas not trandlated into time savings for staff when
comparing the differences between the groups. The impact of
SCC onthe quality of life of personswith profound intellectual
and multiple disabilities appears to be mixed. Caution is
warranted when drawing conclusions on quality of life dueto,
on the one hand, the small observed effects, and on the other
hand, the inappropriateness of the EQ-5D-5L instrument for
personswith profound intellectual and multiple disabilities. We

conclusive. Although the total societal costs are likely to be
higher for SCC, we cannot simply state that SCC is inferior
compared to RCC. It wasfound that SCC, although not effective
in reducing the number of leakages, is effectivein reducing the
number of weekly IMCs. This reduction implies a decreasein
the number of unnecessary changes, thereby decreasing the
frequency with which persons with profound intellectual and
multiple disabilities are interrupted in their daily activities.

found that proper implementation is crucial and has impacted
whether or not the advantages of the use of SCC are reached.

One last important note is that the use of technologies such as
SCC should not be based solely on cost-effectiveness and
cost-utility outcomes from a societal perspective. This
technology has the potential to offer value by generating data
that can support personalized care, but the actual realization of
this added value may vary among individuals.
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