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Abstract

Background People with intellectual disabilities suffer from several chronic diseases earlier and more often. At the
same time, they use medical screenings to prevent such diseases very irregularly due to a variety of barriers (e.g.,
social, communicative). Additionally, they often have to manage complex medication regimens characterised by
polypharmacy and psychotropic drugs. This complexity often leads to low medication adherence. This study aimed to
improve medication adherence and the uptake of medical screenings in adult clients with intellectual disabilities.

Methods We conducted a randomised-controlled trial with waiting list and three months follow up in Germany.
Clinical nurse specialists provided education to the clients and their caregivers about their medication and medical
screenings during two home visits over a three-month period. They analysed the existing medication management
and initiated changes where necessary. The control intervention was usual care. Inclusion criteria were: ICD diagnosis
F70-79, > 18 years, complex medication regimen (> 5 prescribed drugs) understanding of the German language. The
primary outcome was medication adherence (MARS-D). Secondary outcomes were the use of medical screenings,
complexity of the medication regimen, psychotropic medication, health-related quality of life and health status.
Participants were randomised using block randomisation. Raters and analysts were blinded. Analysis was conducted
via analysis of covariance (ANCOVA).

Results We recruited 162 participants, of whom 154 could be analysed. In the intervention group adherence
changed from 24.7+ 1.1 to 249+ 0.4 and in control group from 24.8+0.9 to 25.0+ 1.2. A significant difference
between the study groups (p > 0.05) was found only for the MRCI-D subscale “application forms” with a slightly lower
complexity in the intervention group (n <0.06, p <0.05).

Conclusions Based on quantitative evidence nurse-led home visits did not improve medication adherence. In
addition, there were no clinically meaningful changes in the secondary outcomes. The study aimed to recruit people
with intellectual disabilities from a range of settings, but the vast majority of participants lived in the residential care
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setting. This resulted in people having high adherence at baseline. Furthermore, the three-month interval between

the two visits may have been too short.

Trial registration German Clinical Trials Register DRKS00014101 (date registered: 17/08/2018).
Keywords Intellectual disability, Learning disabilities, Medication management, Home visits, Counseling, Patient

education, Clinical nurse specialists, Germany

Background

People with intellectual disabilities have a higher risk
of certain somatic diseases [1-3] and mental disorders
than the general population [4, 5]. The risk for epilepsy
is higher, with a prevalence of at least 20% in people with
intellectual disabilities [1, 6], compared to 0.7% in the
general population [7]. They also have higher rates of dia-
betes, overweight and obesity than the general popula-
tion [1, 8].

Preventive health care is a viable option to address
potential problems and prevent health issues from
becoming chronic. However, people with intellectual dis-
abilities have lower rates of receiving preventive health
care. They are less likely than the general population to
seek preventive health care, such as colorectal cancer or
prostate cancer screening [9, 10]. Only a small proportion
of women with intellectual disabilities attend gynecologi-
cal screenings [11], and evidence on dental health and
preventive care among people with intellectual disabili-
ties also indicates inadequate preventive care practices.

Clients with intellectual disabilities often take medi-
cations throughout their lives to manage their underly-
ing condition. Psychotropic medications are often part
of the medication regimen, with one in two individuals
taking at least one psychotropic medication [12, 13]. The
number of medications increases with age and additional
medical conditions (e.g., hypertension, diabetes melli-
tus). One-third [14] to three-quarters [15] of older people
with intellectual disabilities have medication regimens
characterised by polypharmacy. Polypharmacy is most
commonly defined as the prescription of five or more
drugs [16]. It increases the risk of prescription errors,
side effects and drug interactions [17] as well as the over-
all risk of drug-related problems. Avoidable side effects,
overdoses, and medications that are not or no longer
needed are among the most common clinically relevant
prescription errors among people with intellectual dis-
abilities [15, 18, 19]. Mortality risk doubles with poly-
pharmacy in people over 50 with an intellectual disability
[14].

As the number of prescribed medications increases,
medication-related adherence decreases [20, 21]. This is
also true for people with intellectual disabilities [22, 23].
A factor influencing medication adherence may be the
lower health literacy in people with intellectual disability
[24]. It is sometimes unclear to them why they are taking

certain medications and what they need to be aware of
(e.g., symptoms of side effects or drug interactions).

Medication side effects are a well-recognised barrier to
adherence, particularly among populations with commu-
nication or cognitive impairments. For individuals with
intellectual disabilities, the ability to detect, articulate
and report side effects may be limited, thus increasing
the risk of nonadherence and adverse outcomes [25]. In
addition, it is more difficult to communicate side effects
due to different communication patterns. Because of
these barriers in communication, side effects do not only
influence willingness to continue medication but also
complicate monitoring and shared decision-making [26].

Scheduled systematic reviews of medication regimens
(medication reviews) can contribute to reduce the occur-
rence associated with medication-related problems.
There have been positive experiences with the target
group, especially with reviews that were conducted on a
multi-professional basis [23, 27]. It is assumed that phar-
macologically well-trained nurses are particularly well
suited to identify drug-related problems because of their
knowledge of diseases and symptoms [28]. Initial expe-
rience indicates that information and training tailored
to people with intellectual disabilities can improve their
understanding of their medication [29, 30] and, building
on this, improve their medication-related adherence.

The goal of the intervention reported in this study
was to optimise complex medication management and
promote preventive health care for adults with intellec-
tual disabilities. Clinical nurse specialists (CNS) should
achieve this through outreach home visits. This is a
rather new approach in Germany, as the use of CNS in
the community setting is not common in Germany (see
[31] for further information).

The study addressed the following primary research
question: Can a complex intervention consisting of out-
reach, consultative home visits by CNS with a focused on
the use of medication management and preventive health
care improve adherence to prescribed medication among
adults with intellectual disabilities compared to standard
care, as well as the use of preventive medical screenings?

Methods
Trial design
To evaluate the effectiveness, we conducted a ran-
domised controlled trial (RCT) in Germany with two
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measurement time points (t0 as baseline and t1 as fol-
low-up after three months) and two groups (interven-
tion group: IG and control group: CG) in a superiority
design. The CG was established as a waiting list group.
After completion of data collection at t1, the participants
also received the intervention, but this was not part of
the RCT. The study took place from February 2018 to
May 2021. We report in this paper in accordance with the
CONSORT 2010 statement.

Intervention
The intervention (Fig. 1) consisted of:

1. Two outreach home visits by a CNS (60—120 min
each).

2. Continuous contact via telephone and/or e-mail

between the CNS and the participant as well as with

the formal and informal care system.

An optional interdisciplinary case conference.

4. An optional case review with the prescribing
physicians.

w

The intervention was carried out over a three-month
period. This timeframe was chosen based on feasibility
constraints and because of funding timelines.

The CNSs received the participants’ medication plan
for initial review prior to the first visit. During the first
visit, the CNS thoroughly reviewed and analszed vari-
ous components of the medication plan (e.g., appropri-
ateness, side effects, correct intake times, interactions of
medication) and medication management (e.g., procure-
ment, safekeeping, intake, disposal) [23] with respect to
the client’s health problems, investigated the extent to
which health conditions could be possible side effects of

%

max. 14 days

before 1st visit

1st CNS home visit
to the client

continuous telephone
contact

3 case conference with an

external multiprofessional
team

case review with the
prescribing physicians

3 months intervention

j 2nd CNS home visit
to the client

max. 14 days
after 2nd visit

Fig. 1 Steps of the intervention and measurement points
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the medication and discussed their findings with the cli-
ents. All participants were offered the option of having an
additional medication review carried out by a pharmacy.
Where this option was taken up, the findings were incor-
porated into the CNS analysis. Recommendations for
adjustments to the medication plan were based on sys-
tematic evaluation criteria discussed during CNS train-
ing, including, for example, potential and investigated
side effects, appropriateness of indication (alignment
with clinical guidelines), dosage, and complexity. Recom-
mendations were made in consultation with the client
and their legal guardian.

The CNSs offered client education on medication man-
agement and medication adherence (e.g., on purpose of
the medication, intake, storage) tailored to the individ-
ual’s preferences, communication patterns and context
[30]. The content of the education varied widely among
the clients, as some clients were very knowledgeable
about the purpose of their medications but had problems
taking them on time or storing them properly, while oth-
ers were not aware of the purpose of each medication.
Therefore, as is often the case with complex interven-
tions, the intervention can only be standardised by func-
tion and not by form [32].

As part of the initial unstandardised assessment, the
CNS also identified potential and prevalent health prob-
lems and identified appropriate medical screenings for
which the client was eligible. Because polypharmacy and
multimorbidity [33] as well as intellectual disabilities [34]
are correlated, the CNS also educated the clients about
prevention to (1) potentially avoid any exacerbation or
chronification of diseases, (2) promote early detection
of health problems, (3) increase understanding of pre-
vention, and (4) reduce barriers to prevention. Topics

assessment and reflection of...

* health and social status

* components of medication management

* needs and history of medical check-ups

review of current medication

* supported by a pharmacy that reviewed for interactions

« option for the CNS to initiate a multi-professional case
conference

patient education and counseling (clients and caregivers)

* understanding of client’s diseases and health conditions

* medication: reasons, needs and applications

* medication-related adherence

initiation of changes to prescriptions (where appropriate)

* counseling, training, empowerment of client and
caregiver regarding the communication with physicians

* where possible and appropriate: case review with the
prescribing physician(s)
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covered included the purpose and importance of pri-
mary health care, access to services, the relationship
between behavior and health and medical screenings
[35-37]. Counseling was client-centered with predomi-
nantly passive involvement of the primary caregiver or
staff members to promote the clients’ empowerment.
It was obligatory that the changes were in accordance
with the clients’ and, if applicable, their legal guardians,
preferences.

In between the two visits, the CNS kept in touch with
the clients as well as the formal and informal care system
via telephone or e-mail. They provided further education
if needed and answered questions regarding preventive
health care and medication management. They contacted
the prescribing physicians and proposed prescription
changes when appropriate.

During the second visit, the CNS evaluated the changes
made in the medication plan and medication manage-
ment with the clients. The focus was on the clients” well-
being with regard to medication changes and their ability
to manage their medications properly.

The CNSs used two internally developed schedules for
the first and second home visit to ensure a consistent
approach.

Another component of the intervention was the possi-
bility to initiate an interdisciplinary case conference with
an external team consisting of physicians, psychiatrists
and pharmacists. For very complex medication regimens,
this served as an open space to discuss uncertainties and
find creative solutions for the particular case. Moreover,
having an external perspective on the case besides the
prescribing physicians might foster out-of-the box solu-
tions. The CNS moderated the conference.

The final component of the intervention was an
optional case review with the prescribing physicians.
While there may be only brief contact between the CNS
and physicians when suggesting medication changes
in day-to-day interactions, in complex cases the CNS
reviewed the entire medication plan with the prescribing
physicians. This is especially important since the different
medical disciplines often prescribe different medications
and do not always know what the other disciplines have
prescribed. This should serve as a longer case discussion
to find the most appropriate solution or initiate commu-
nication between the different attending physicians.

Prior to the intervention, the CNS received 80 h of in-
house training, developed specifically for this particular
intervention. This consisted of theoretical input, discus-
sion and role-playing on the following topics: CNS roles,
communicative and behavioral challenges of clients with
intellectual disabilities and strategies, easy language,
home visits as intervention, counseling of people with
intellectual disabilities, medical aspects of people with
intellectual disabilities, International Classification of
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Functioning, Disability and Health, medical screenings,
diagnostics and therapeutic interventions for people
with intellectual disabilities from the perspective of the
general practitioner, pharmacology, interactions of fre-
quently prescribed pharmacological substances, psy-
chotropics, medication plans, adherence, promotion of
adherence, legal aspects [38].

Participants

Inclusion criteria were a diagnosis of intellectual disabil-
ity according to ICD-10 (F70-F79), age > 18 years, under-
standing of the German language and the presence of a
complex medication therapy defined as at least five medi-
cally prescribed medications [16] at the time of enroll-
ment. Pro re nata (PRN) medications only included in
any medication count of this study only if they had been
taken in the previous three months. Exclusion criteria
were uncertain legal guardianship, terminal illness or an
acute infection requiring isolation.

Participants could live in any setting (residential care,
group living, living alone), but our main focus was on
recruiting people in the more independent settings, as
we anticipated that there would be more problems with
medication adherence than in the residential care setting.

Recruitment, randomisation & blinding

We recruited participants by contacting service provid-
ers and institutions for care for people with intellectual
disabilities in seven of Germany’s 16 federal states with
a focus on North-Rhine-Westphalia and Hamburg. The
other states in which we recruited were Schleswig-Hol-
stein, Lower Saxony, Bremen, Mecklenburg-Western
Pomerania and Berlin.

To inform about the intervention and the study, we
held information events at our cooperation partners’
offices and institutions, which provide care and/or sup-
port for people with intellectual disabilities. In addition,
we conducted structured telephone calls to similar ser-
vice providers and institutions in order to identify addi-
tional potential participants and cooperation partners.
Recruitment then took place in 2 ways: (1) Individuals
and, if applicable, their legal guardians were approached
directly and asked to participate, (2) The institution
managers identified suitable potential participants and
asked them and, if applicable, their legal representatives
for permission to share their contact details with the
study team. In both cases, a written and verbal explana-
tion of the study ensued to obtain informed consent. The
participants were randomised 1:1 to IG and CG using
block randomisation with randomly permuted blocks
of lengths 2, 4 and 6 [39] with the R-package “random-
izeR” [40]. Participants received information about their
group assignment by telephone from two coordinators
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responsible for scheduling data collection and interven-
tion appointments.

Due to the characteristics of the intervention, it was
not possible to blind the participants and CNS, but the
raters who performed the outcome measurement were
blinded. However, there was a risk that group member-
ship could be mentioned or otherwise revealed by the
participant or the participant’s caregiver during data col-
lection. To measure the success of blinding, we asked the
raters to estimate whether the case belonged to the IG or
CG at the end of each data collection. The raters had to
give one of the following reasons for the assessment: (1)
Information from the participant, (2) Information from
the caregiver, (3) Information from the legal guardian, (4)
Information from documents (e.g., information about the
intervention in the medication plan) and (5) no specific
reason.

Outcomes & data collection
The primary outcome was adherence related to the medi-
cation regimen, measured with the Medication Adher-
ence Rating Scale (MARS-D) (0-25 points, higher points
indicate better adherence) as a proxy assessment of the
caregiver [41, 42].

Secondary outcomes were:

«+ adherence to the medication regimen, measured with
the Medication Adherence Rating Scale (MARS), as
self-assessment.

+ health-related quality of life, measured by means of.

— EQ-5D-3 L visual analog scale, as self-assessment.
(0-100 points, higher points indicate higher
quality of life)

— EQ-5D-3 L score, as self-assessment.

— EQ-5D-3 L visual analog scale, as proxy
assessment of caregiver.

— EQ-5D-3 L score, as a proxy assessment of the
caregiver [43].

+ medication regime complexity measured by the
three sub scores (dosage forms, dosing frequency,
additional dosing instructions) and the total score of
the Medication Regime Complexity Index (MRCI-D)
(0-infinite, higher points indicate higher complexity)
[44, 45).

+ number of psychotropic medication. We considered
the following fourth-level chemical/therapeutic/
pharmacological subgroups of the Anatomical
Therapeutic Chemical Classification System 7
(ATC) as psychotropics: Anticholinergic agents for
Parkinson (NO4A), Dopaminergic agents (N04B),
Antipsychotic drugs (NO5A), Anxiolytic drugs
(NO5B), Hypnotics and sedatives drugs (N05C),
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Antidepressant drugs (NO6A), Psychostimulants,
agents used for ADHD and nootropics (N06B),
Psycholeptics and Psychoanaleptics in combination
(N06C), Dementia drugs (N06D) and Antiepileptic
drugs (NO3A).

+ health status measured by 36-item WHODAS 2.0
(proxy version; 0-100 points, with 100 indicating
complete disability) [46].

« utilisation of at least one preventive medical
screening in the last three months. This was the
only self-developed item for outcome measurement
(“Have you had a check-up in the last 3 months?”;
response format: yes/no). The following screenings
were considered:

— abdominal aortic aneurysm.
— breast cancer.

— cervical cancer.

— chlamydia.

— colorectal cancer.

— dental.

— general health check-up.

— prostate cancer.

— skin cancer.

The respective German version was used for all of the
above mentioned assessment instruments. All data was
measured at baseline (t0), with a maximum of 14 days
prior to the first visit of the CNS and at follow-up after
three months (t1), also with a maximum of 14 days after
the end of the intervention.

The questionnaire was pre-tested in a group of people
with intellectual disabilities. The pretest helped us to
determine whether respondents understood the ques-
tions. The raters received training in communication
skills (easy read and plain language), interviewing people
with intellectual disabilities and had prior experience in
health or social care.

We collected data through structured face-to-face
interviews with the participants and their primary care-
giver and by reviewing medication records. With the
onset of the COVID-19 pandemic in March 2020 the
face-to-face interviews were conducted via video confer-
encing software hosted on the servers of Bielefeld Uni-
versity of Applied Sciences and Arts or alternatively by
telephone.

Ethical aspects

All methods in this study were performed in accor-
dance with the Declaration of Helsinki. This study was
reviewed and approved by the ethics committee of the
Competence Center Gesundheit (CCG, approval number
2018-11). Written and verbal informed consent has been
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Recruited and
eligable:
162
I Withdrew before
Randomization:
1
Randomization: <
159
Allocated to Allocated to
Intervention Group: Allocation Control Group:
83 76
Lost to Measured and Analysed Follow-Up t1 Measured and Analysed Lost to
Follow-Up: —— at t1 Follow-Up: RCT at t1 Follow-Up: Follow-Up:
2 81 (3 months) 73 3
Fig. 2 CONSORT flow chart
obtained from the client and additionally from the legal  Table 1 Baseline characteristics
guardian, if applicable. characteristic IG CG p-
(N=83) (N=73) value

Adverse events age (mean+5SD) 543+141  526+124  0422°

e . b
Deaths, emergency hospitalizations and life-threaten- ~ sex (female)n (%) 45 (54.2) 33434) 0115
ing situations were considered potential serious adverse ~Ving situation alone g(g? (9)(?5)0 0.079¢
events (SAEs). The protocol required that SAEs had to a;orl:]’; 79( (85) 2 6 6( (8§ z))
be documented reported to and reviewed by the princi- residential ' '
pal investigator for a direct or indirect relationship to the care
intervention. The protocol required the principal investi-  support through family, friends or 21 (25.6) 13(17.3) 0.247°
gator to decide whether to (dis-) continue the study after ~ neighbors
each SAE and to document the reasons for the decision. number of medications at t0 85+33 82+3.] 0558°

Statistical analysis

Outcomes were analysed using ANCOVAs with the
respective follow-up measure as dependent variable,
baseline measure as covariate and group assignment as
fixed factor. Utilisation of medical screenings was only
measured at follow-up and analysed using an indepen-
dent samples t-test. We compared baseline characteris-
tics using independent samples two-sided t-tests, Fisher’s
exact tests and chi’-tests, depending on the scale of
measurement. Data analysis followed the intention-to-
treat principle. IBM SPSS 25 was used for the statistical
analysis.

The significance levels of outcomes that were tested
under the same global hypothesis were adjusted using
the Bonferroni-method. The adjusted local significance
levels for each individual test were a=0.025 for the two
outcomes measured with the MARS-D and a =0.0125 for
the four outcomes measured with the EQ-5D as well as
for the four outcomes measured with MRCI-D.

G*Power software [47] was used for a priori power cal-
culation. We calculated with a Bonferroni-adjusted alpha
of 0.025 for the primary outcome, a power of 0.8 and an
effect size of f = 0.25. According to this analysis, N = 156
participants were required at follow up. We calculated a

(mean+SD)
SD=Standard deviation, IG=intervention group, CG=control group

2 Independent samples t-test, b Fisher’s exact test, < Chi? test

pessimistic drop-out rate of 30%, therefore N = 202 par-
ticipants were targeted for recruitment.

Results
Sample characteristics
We recruited N =162 participants into the study. Because
three of them withdrew their consent before randomisa-
tion, N'=159 participants were randomised and allocated
to the two study groups. The drop-out rate was 3.1% and
therefore N =154 participants were analysed at t1 (Fig. 2).
The mean age of the participants was 53.2 years (stan-
dard deviation (SD): 12.3), ranging from 22 to 85 years.
The proportion of women and men was exactly the same
(50.0%), but there were slightly (but not significantly)
more women in the intervention group (Table 1). The
majority lived in residential care facilities (87.5%), with
smaller proportions living in group homes (9.9%) or alone
(2.6%). All of the participants received daily support and
21.7% received informal support from family members
or other caregivers (complementary to that provided by
professionals).
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Table 2 Baseline responses to WHO-DAS 2.0 cognition items, median category highlighted

group N2 none mild moderate severe extreme or p-
cannot do val-
ue®
relative frequencies
concentrating on doing something for IG 83 34.9% 16.9% 22.9% 14.5% 10.8% 0.388
ten minutes CG 76 26.3% 19.7% 27.6% 13.2% 13.2%
remembering to do important things IG 79 32.9% 17.7% 20.3% 8.9% 20.3% 0478
CcG 76 36.8% 15.8% 21.1% 15.8% 10.5%
analysing and finding solutions to prob-  1G 81 16.0% 19.8% 25.9% 13.6% 24.7% 0.303
lemns in day-to-day life G 75 10.7% 13.3% 30.7% 227% 227%
learning a new task, for example, learning  1G 80 15.0% 16.3% 33.8% 15.0% 20.0% 0.253
how to getto a new place G 75 18.7% 227% 29.3% 13.3% 16.0%
generally understanding what people say  1G 83 38.6% 22.9% 25.3% 9.6% 3.6% 0.890
CG 76 35.5% 27.6% 23.7% 7.9% 5.3%
starting and maintaining a conversation IG 83 36.1% 18.1% 15.7% 12.0% 18.1% 0.821
CcG 76 38.2% 15.8% 17.1% 13.2% 15.8%

IG=intervention group, CG=control group, * n<83 for IG and <76 for CG indicate missing values (participants did not answer the respective question), > Mann-

Whitney-U-test, bold values indicate median category

Table 3 Prescribed psychotropics at baseline

psychotropics frequency p-

IG CG val-

ue?

anticholinergic agents for Parkinson 4 (4.8%) 7 (9.2%) 0.354
dopaminergic agents 4 (4.8%) 1(1.3%) 0.369
antipsychotic drugs 45(54.2%) 47 (61.8%) 0340
anxiolytic drugs 14 (16.9%) 14 (18.4%) 0.837
hypnotics and sedatives drugs 4 (4.8%) 6 (7.9%) 0.521
Antidepressant drugs 30(36.1%) 26 (34.2%) 0.869
psychostimulants, agents used for 1(1.2%) 0 (0.0%) 1.000
ADHD and nootropics
psycholeptics and psychoanaleptics 0 (0.0%) 0 (0.0%) na.

in combination
dementia drugs
antiepileptic drugs

1(1.2%) 3(3.9%)
41(494%) 35 (46.1%)
IG=intervention group, CG=control group; ® Fisher’s exact test

0.349
0.751

Approximately half of the sample had moderate to
extreme problems with concentrating, remembering to
do important things, understanding and in starting and
maintaining a conversation. A third of the sample had no
problems with these four tasks. About 40% had at least
moderate problems with finding solutions in everyday
life and learning new tasks, but only 13.5% of the sample
had no problems with these tasks. With regard to these
six items of the WHO-DAS 2.0, there were no statisti-
cally significant differences between the study groups
(Table 2).

The mean number of prescribed and non-prescribed
medications at baseline was 8.4 (SD: 3.2), with a maxi-
mum of 22 medications. Overall participants received
various psychotropics. The most prevalent psychotro-
pics were antipsychotic, antiepileptic and antidepressant
drugs (see Table 3 for further information on the distri-
bution of psychotropics in the IG and CG).

Table 4 Impact of the concrete clinical nurse specialist (CNS)
providing the intervention on the outcomes (Intervention group

only)

outcome N CNS-effect (p-value)
MARS-D (proxy-rating) 80 0.901
MARS-D (self-rating) 55 0.429
EQ-5D-3 L index (self-rating) 53 0.921
EQ-5D-3 L index (proxy-rating) 80 0.878
EQ-5D-VAS (self-rating) 31 0.789
EQ-5D-VAS (proxy-rating) 79 0.854
WHODAS-t32 (proxy-rating) 72 0.636
MRCI-D dosage forms 81 0.143
MRCI-D dosing frequency 81 0430
MRCI-D additional dosing instructions 81 0.738
MRCI-D total score 81 0618
number of prescribed psychotropics 81 0.957
preventive medical screening 80 0.999

Utilisation of the intervention
Optional interdisciplinary case conferences were con-
vened for six clients of the IG. For seven IG clients, the
CNS discussed medications in person with the prescrib-
ing physician. Due to contact restrictions related to the
COVID-19 pandemic, we replaced home visits with
video calls for seven participants.

Which one of the three CNSs provided the interven-
tion had no significant effect on any of the measured out-
comes in the intervention group (Table 4).

Blinding of the raters

At baseline, the raters’ assessment of whether a partici-
pant belonged to the IG or CG was incorrect for 38.6%
of participants and at follow-up for 44.7% of the par-
ticipants. In 83.3% of the cases the raters stated that
there was no specific reason for their estimation (just
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Table 5 Primary and secondary outcomes

outcome group N mean+SD (95% Cl) group effect (p-value)
T0 T1
MARS-D (proxy-rating) (0-25 pts., higher scores indicate better adherence)  IG 80  247+£1. 249+04 0.639
(24.4-24.9) (24.8-25.0)
CG 72 248+09 250+12
(24.7-25.0) (24.9-25.0)
MARS-D (self-rating) IG 55 245+14 249+04 0.347
(24.0-24.9) (24.7-25.0)
CG 55 245+12 249+0.3
(24.2-24.9) (24.9-25.0)
EQ-5D-3 L index (self-rating) IG 53 71.7£220 649+254  0.136
(0-100 pts., higher scores indicate better quality of life) (66.7-79.1) (57.2-71-2)
CG 56  695+253 68.8+252
(62.3-76.9) (62.2-75.7)
EQ-5D-3 L index (proxy-rating) IG 80  59.8+252 577254 0208
(53.9-65.2) (52.0-63.4)
CG 72 576+250 5984242
(51.3-62.3) (54.1-65.5)
EQ-5D-VAS (self-rating) IG 31 726+209 65.9+253  0.242
(0-100 pts., higher scores indicate better quality of life) (63.3-78.0) (57.1-75.9)
CG 30 70.8+23.0/ 61.7+£215
(63.1-80.0) (51.3-68.0)
EQ-5D-VAS (proxy-rating) IG 79  709£212 685+204  0.89%
(65.7-75.3) (63.7-72.8)
CG 71 67.5+196 67.6+18.1
(63.1-72.4) (63.6-72.2)
WHODAS-32 (proxy-rating) IG 72 4504234 44.7+£23.7 0.695
(0-100 pts., higher scores indicate higher disability) (40.2-51.6) (38.5-49.8)
CG 65 464+22.5 42.8+20.7
(40.2-51.5) (38.2-48.5)
MRCI-D dosage forms IG 81 39+30 34+29 0.019
(0-85 pts., higher scores, indicate greater complexity) (3.2-4.5) (2.8-4.0)
CG 73 39432 43+34
(3.2-4.7) (3.5-5.1)
MRCI-D dosing frequency IG 81 12.1+£59 11.74£55 0.054
(0-infinite pts., higher scores indicate greater complexity) (10.8-13.4) (10.5-13.0)
CG 73 121+53 126+6.0
(109-134) (11.2-14.0)
MRCI-D additional dosing instructions IG 81 59452 6.1+57 0.690
(0-infinite pts.,, higher scores indicate greater complexity) (5.7-7.1) (4.8-7.3)
CG 73 71+£68 6.5£5.1
(5.5-8.7) (5.3-7.7)
MRCI-D total score IG 81 217+11.2/ 21.2+11.0 0453
(0-infinite pts., higher scores indicate greater complexity) (19.3-24-2) (18.8-23.6)
CG 73 232+125 23.1+120
(20.8-26.1) (20.3-25.9)
number of prescribed psychotropics IG 81 26117 26+18 0.631
(2.2-3.0) (2.2-3.0)
CG 73 27120 27420
(23-3.2) (23-3.2)

SD=standard deviation, 95% Cl=95% confidence interval, IG=intervention group, CG=control group

guessing), in 11.9% the group membership was revealed = Medication adherence

by the caregivers and in 3,9% by the participants them-  Adherence was already high on baseline with a mean of
selves. In 1.0% of the cases, there were other reasons for  24.7 points in the IG and 24.8 points in the CG as mea-
the raters that led to their estimation of group member-  sured with the MARS-D, which has a maximum score
ship. We consider these values as a successful blinding of  of 25. There was no statistically significant group effect
the outcome measurement. (Table 5).
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Health-related quality of life

In self-rating, the scores of EQ-5D’s visual analogue scale
decreased by -6.7 points in the IG and by -9.1 points in
the CG. The EQ-5D-3L-index decreased by -6,8 points in
the IG and by -0.7 points in the CG.

In the proxy rating, the index score changed by -1.1
points in the IG and by + 1.2 points in the CG. The visual
analogue score changed by 2.4 points in the IG and by
+0.01 points in the CG. The group effects were not sig-
nificant (Table 5).

Health and disability status

From baseline to follow-up the WHODAS-32-score
changed by -0.3 points in the IG and by -2.6 points in
the CG. There was no significant group effect (p =0.695)
(Table 5).

Complexity of the medication regimen

The MRCI-D total score decreased by 0.55 points in the
IG and by 0.07 points in the CG (p =0.450). The MRCI-D
dosage form sub score decreased by 0.44 points in the IG
and increased by 0.35 points in the CG. The group effect
(p=0.019) was significant at the Bonferroni-adjusted
alpha-level with an effect size of n?=0.036. The dos-
ing frequency sub score decreased by 0.40 points in the
IG while it increased by 0.42 points in the CG. The sub
score for additional dosing instructions increased by 0.16
points in the IG and decreased by 0.67 points in the CG.
None of the group effects was significant (Table 5).

Prescribed psychotropics
At baseline, 86.4% of the participants in the IG and 87.7%
in the CG had at least one prescribed psychotropic drug
in their medication regimen. The most often prescribed
substance groups were antipsychotics, antiepileptics and
antidepressants (Table 3).

The mean number of prescribed psychotropics did not
change between baseline and follow-up, in either the 1G
or the CG (Table 5). The group effect was not significant.

Medical screenings

At follow-up, 57.5% of the participants in the CG and
68.1% of the I1G had a non-acute medical screening in the
past three months, according to their caregivers, so the
relative risk for not participating in a medical screening
was 1.33, but this effect was not statistically significant
(p=0.240).

No serious adverse events occurred during the study.

Discussion

We conducted an RCT to improve medication adher-
ence, quality of life, medication complexity as well as the
uptake of prevention programs in people with intellec-
tual disabilities through a complex intervention involving
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outreach home visits by CNS. We were unable to iden-
tify a statistically or clinically meaningful effect of the
intervention for the majority of our chosen outcomes.
Interestingly, the dropout rate was considerably lower
than anticipated. This may reflect high commitment
among institutions or caregivers once initial consent was
provided.

Despite the lack of significant effects, our findings pro-
vide valuable insight into the contextual and structural
barriers to intervention effectiveness in institutionalised
populations with intellectual disabilities. This adds to
the understanding of how setting-specific characteris-
tics affect intervention success. Regarding the lack of
effect of the intervention on the medication adherence,
one explanation for this was the already extremely high
level of adherence of the participants at baseline. From
a statistical perspective, we would have needed a larger
sample size to observe an effect of this smaller size than
anticipated. From a practice perspective, we wanted to
include people with intellectual disabilities regardless
of the setting (living in residential care homes, living
groups or on their own) but with a strong focus on more
independently living people; most of the participants
were living in residential care homes. Similar to people
in other long-term care settings, these residents often
receive their medication from their caregivers. They
might check their medication with regards to the cor-
rectness and indicate omissions or changes (e.g., the blue
pill is missing) [48, 49], but they comply with taking their
medication. This behavior might be similar for people
with intellectual disabilities and even more prevalent, as
people with intellectual disabilities who live in residential
institutions in Germany do so for a longer period of time
[50-52]. The reported behavior was also a topic that was
frequently raised by caregivers in the institutions. It may
be related to a high level of trust between caregivers and
their clients as well as to a delegation of the competence
on medication to their caregivers. However, the adequate
taking of the medication is basically not adherence, but
rather compliance [53].

Although we used a validated assessment of medica-
tion adherence in the MARS-D, it focuses more on medi-
cation taking behavior [54] and therefore we may have
actually measured compliance in this sample. Addition-
ally, although MARS-D is validated in general popula-
tions, its validity for people with ID is uncertain. It was
used for outcome measurement in the absence of more
appropriate tools. We did not additionally measure
health literacy with regard to medication in this popu-
lation due to the lack of a reliable German instrument.
For future studies, suitable medication adherence assess-
ments should be developed using participatory research
methods specifically for the population of people with
intellectual disabilities.
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A key limitation of our study was the mismatch
between the target population and the primary outcome
measure. Most participants resided in institutional set-
tings where medication adherence is largely enforced
through care protocols. This led to ceiling effects and
limited the room for intervention-driven improvements.
Furthermore, studies on medication adherence among
people with intellectual disabilities have shown lower
adherence rates although using different measures such
as the Medication Possession Ratio for about 80% of the
participants having good adherence for diabetic medica-
tion [55] and about 50% for antihypertensive medication
[56, 57]. Had we used these measures, our adherence
rates would have been even higher, since most people
lived in the residential care setting with a centralised
medication distribution.

The mean number of medications with 8.4 is lower
than in two smaller studies on people with intellectual
disabilities in a Swiss hospital (9.4) [34], in the Dutch
residential care setting (Median = 10) [58] and in a well-
sized study from a US internal medicine clinic (11.2) [59].
It is higher than in well-sized longitudinal Irish studies
on older people with intellectual disabilities IDS-TILDA
in wave 1 (5.7) [60] and wave 2 (Median = 7) [61] as well
as an Australian longitudinal study (Median = 3) [62].

The higher numbers in the smaller studies could be due
to a selective sample, since both studies focused on poly-
pharmacy although Lonchampt et al. [34] did not define
it as an inclusion criterion. The lower numbers in the
other studies can be explained by the lack of polyphar-
macy as a criterion. Overall, the number of medications
is between those of the smaller studies with polyphar-
macy and those without.

The proportion of psychotropic medication in our sam-
ple is extremely high with 86.4% of the participants in the
IG and 87.7% in the CG. This is higher than in compa-
rable studies, which range from 32.2% [63] to 67.5% [59].
An explanatory factor for these high values is that our
study focused on polypharmacy and many participants
lived in residential care settings.

The mean MRCI-D score is comparable to the IDS
TILDA (22.5) [64], lower than in the aforementioned
US study (29.0) [59] and higher than in a smaller study
on patients with autism spectrum disorder and intellec-
tual disability (20.0) [65]. We did not observe a desired
change in the complexity other than the dosage forms.

An effect on the prescribed drug regimens was made
more difficult on the one hand by the fact that the CNS
were involved in the discussions with the prescribed
physicians in only a few cases. In most cases, the par-
ticipants made the physician’s appointments themselves
and, if necessary, attended them with their caregiv-
ers. This, of course, is generally desirable. However, this
requires that people with intellectual disabilities and,
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where appropriate, their caregivers have a sufficient level
of medication-related health literacy to be able to under-
stand complex medical and pharmacological issues.

Some physicians also refused to collaborate with the
CNS, and others, especially the neurologists, mentioned
that the medication regime of psychotropic drugs took
a long time to be calibrated and therefore objected to
intervene. Some medication changes even required the
people with intellectual disability to be hospitalised.
Consequently, those changes would have only become
apparent after the study was completed. Additionally,
medication regimes were often developed by different
physicians, because each physician prescribed medica-
tions for his field of expertise. It was difficult for the CNS
to change or intervene in those structures, but this inter-
disciplinary communication is essential for a successful
intervention [23]. A possible explanation for this might
be the lack of experience in changing structures. We
wanted to employ nurses with a master’s degree, how-
ever, this was not possible due to the German educational
system for nurses, which is still strongly focused on grad-
uating from vocational schools with fewer opportunities
to study nursing as a primary qualification on an aca-
demic level. Many nurses, who wish to qualify academi-
cally complete three years at a vocational nursing school
and then enroll in bachelor’s and subsequently master’s
programs. As a result, there are only few graduates on
a master’s level, who have the opportunity to work in a
clinical setting. Most are employed in management, sci-
ence or education. This is slowly but surely changing
nowadays.

Our CNS had bachelor’s degrees and expertise in car-
ing for people with intellectual disabilities, but we believe
that a master’s level expertise gives more competence
in analysing structural problems as well as overcoming
those barriers. Therefore, changing structural problems
in individual cases, which should rather be seen as a dis-
tant goal, might have been too demanding for the nursing
experts.

We were not able to achieve improvements in quality of
life or functional ability. This might be directly related to
(a) the rather short follow-up period of three month - it is
likely that a longer intervention and observation period
would have been required to detect sustainable behav-
ioral or clinical changes, especially regarding medication
complexity and adherence - and (b) the minor changes
in medication observed. One explanation for the slight
decrease in health-related quality of life could be the
lockdowns during the COVID-19 pandemic, which led
to the temporary closure of sheltered workshops, other
workplaces as well as social structures.

The exact content and frequency of educational con-
tacts were not systematically recorded. Future studies
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should implement structured monitoring tools to assess
intervention fidelity.

The CNS were not part of the organizational structures
of the organizations caring for the participants. They
came to the study participants as external consultants
and experts. On the one hand, this approach has advan-
tages due to the independence and the perspective unen-
cumbered by internal structures. On the other hand, in
this role a deeper understanding of the individual cases
can only be achieved to a limited extent, and initiated
change processes cannot be accompanied, or only over a
short period. Therefore, it seems to be necessary to inte-
grate the CNS’ nursing expertise at the provider level in
the future.

In summary, we cannot report on a clinically relevant
intervention from a quantitative perspective. We will
publish the results of the qualitative study, which shows a
different perspective in another paper.

Limitations

The calculated sample size at baseline was n =202, which
was not achieved. We only recruited N=162 and were
able to analyse n=154 participants. As the number of
drop-outs (3.1%) was lower than expected (30%), the low
recruitment number did not have too much of an impact.
However, we missed the required sample size for analysis
by two people. Mainly due to the impact of the COVID-
19 pandemic, which made it difficult to recruit new par-
ticipants. The sample is also not representative of the
target population because of the oversampling of people
living in residential care settings. However, it is quite dif-
ficult to draw a representative sample in the population
anyway, as intellectual disabilities vary considerably in
terms of people’s competencies and difficulties in every-
day life.

Additionally, we had missing of data especially in the
self-reported secondary outcomes of health-related qual-
ity of life, as well as medication adherence. However, we
do not believe that this has changed the outcome of the
study due to the lack of the effect or its magnitude.

Conclusions

A complex intervention consisting of two home vis-
its carried out by CNS including client education and
medication review plus further optional interdisciplin-
ary case discussions over three months resulted in no
clinically meaningful effects on medication adherence,
health-related quality of life, health, the number of psy-
chotropic medication and utilisation of medical screen-
ings. The intervention was one of the first studies on CNS
for people with intellectual disabilities in Germany; how-
ever, the three-month period may have been too short.
It was particularly difficult to recruit participants from
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the community setting for this study. Further studies in
this setting should plan a longer period for recruiting
participants.
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