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ABSTRACT

Objective To examine interrelations between care-
related burden on informal caregivers and their proxy
assessments of outcomes in people without natural
speech.

Design A cross-sectional survey.

Setting Data were collected in January 2019 from a
postal survey of informal caregivers of people without
natural speech who are insured by a large regional health
insurance company in the German federal state of Lower
Saxony.

Participants n=714 informal caregivers of people without
natural speech of all ages and with various underlying
disabilities were identified and contacted via the health
insurance company. Data from n=165 informal caregivers
(26.4%) were obtained.

Main outcome measures Caregiver burden (self-
reported, Burden Scale for Family Caregivers), pragmatic
communication skills of people without natural speech
(proxy report, self-developed), health-related quality of life
of people without natural speech (proxy report, DISABKIDS
Chronic Generic Measure - DCGM-12) and functioning

of people without natural speech (proxy report, WHO
Disability Assessment Schedule 2.0).

Results The analyses revealed significant associations
between caregiver burden on the one hand and both
proxy-reported health-related quality of life (b=—0.422;
p<0.001) and functioning (b=0.521; p<0.001) on the other.
Adding caregiver burden to the regression model leads to
a substantial increase in explained variance in functioning
(R2 Model 1=0.349; R2 Model 2=0.575) as well as in
health-related quality of life (R? Model 1=0.292; Rz Model
2=0.460).

Conclusions Caregiver burden should be considered

an important determinant when informal caregivers
report outcomes on behalf of people without natural
speech. Longitudinal studies are recommended to better
understand the burdens experienced by caregivers when
supporting people without natural speech.

Trial registration number DRKS00013628.

INTRODUCTION

Congenital and acquired disabilities are
often associated with limitations in using
intelligible natural speech. The group of
people who use augmentative and alterna-
tive communication (AAC) is heterogeneous

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The heterogeneous sample can be considered as a
strength as it reflects reality and highlights the fact
that people without natural speech are very diverse
in terms of age and underlying disabilities.

= The cross-sectional design considered many con-
founding characteristics of both informal caregivers
and people without natural speech; this can also be
seen as a strength.

= The use of proxy measures can be seen as a limita-
tion because of the potential to introduce bias (eg,
due to certain personal characteristics, attitudes or
experiences of the raters).

= The opportunity to involve people without natural
speech in the study design and data collection was
limited by the available resources and the lack of
appropriate patient-reported outcome measures for
people with disabilities and for people without natu-
ral speech in particular.

= Due to the high degree of heterogeneity of the
sample, the sensitivity and robustness of measures
across the full cohort are unclear.

in terms of age, disability and the extent of
physical, intellectual and communication
limitations.! Data from the UK show that
approximately 0.5% of the British popula-
tion have complex communication needs
and would benefit from AAC.> Furthermore,
studies from the USA show that among pupils
receiving special education services, 3%—-12%
have complex communication needs.” * It is
estimated that worldwide about 97million
people have either severe limitations in using
natural speech or no (intelligible) natural
speech at all.” For Germany, there are no
reliable data on the prevalence of people
who use AAC. Aided AAC means the use of
communication strategies that involve non-
electronic or electronic devices. Unaided
AAC means that the use of communication
strategies do not depend on non-electronic
or electronic devices, such as sign language,
gestures, facial expressions and body move-
ments. We would like to note that we use
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the umbrella terms ‘people without natural speech’ and
‘people who use AAC’ when presenting and discussing
general aspects of these groups and the term ‘people who
use aided AAC’ when describing the study conducted, as
it is the most accurate term to describe the sample of the
study conducted.

People who use AAC have diverse support and care
needs.” Many individuals use AAC due to multiple disabil-
ities and need extensive support in various areas of life
from both professional nursing services and informal
caregivers. Due to numerous cultural and sociopolit-
ical differences (even within Europe), no standardised
definition of informal care is available.” This study uses
a broad definition of informal care. We define informal
care as any disability-related care or assistance provided to
people with disabilities by a person with a close relation-
ship to them in their private lives (eg, parents, spouses,
close relatives or friends).

Informal caregivers take on diverse and often mentally
and physically burdensome tasks.”” Furthermore,
informal caregivers of people who use AAC often play a
significant role in bearing responsibility for the success of
the AAC supply and AAC interventions. The success of the
AAC interventions very much depends on the environ-
ment and especially on the closest family members and
friends.'” Usually, informal caregivers are best acquainted
with the person’s communication and often pass on this
knowledge to the person’s environment, thereby making
a significant contribution to the success of communica-
tion in various areas of life.'' Other common AAC-related
responsibilities include getting technical training in elec-
tronic devices or learning sign systems and continuously
adapting content to the language development of the
person who uses AAC.”

Informal caregivers play a central role in AAC studies
mainly when it comes to proxy reporting the effects of
AAC interventions.'*"” However, apart from AAC inter-
vention studies, research rarely addresses the situation
and potential care-related burden on informal caregivers
of people who use AAC. In a subgroup of people who use
AAC, the burden on informal caregivers has been studied
in more depth. Bakas et al'® investigated the caregivers’
perspective in aphasia and concluded that aphasia does
affect caregiver burden. The authors found that informal
caregivers of persons with aphasia rate the problems
caused by communication limitations as more significant
than any other behaviours or tasks in care. There is also
evidence that caregivers of stroke patients with aphasia
experience occupational loss as well as gaps in cultural
and social activities.'” Furthermore, informal caregivers
of stroke patients are more likely than patients themselves
to be affected by depression.*

Examining the burden on informal caregivers as proxy
respondents is also relevant from a methodological point
of view. The conduct of larger surveys of people without
natural speech and people who use AAC is character-
ised by many challenges.”’ ** It is nevertheless possible
to include people with profound and multiple learning

disabilities who have no speech but who use alternative
communication methods to engage with others by using
less typical formats® or even using questionnaire-based
surveys.”* Although an increasing trend towards partic-
ipatory research designs can be observed, most larger
surveys in this area still rely on proxy respondents. One
reason for this is likely the fact that there are no tools
for patientreported outcome measures (PROMs) specif-
ically designed for people who use AAC, as Broomfield
et al”® found out in their systematic review. On the one
hand, it is extremely important to develop such PROMs
for people who use AAC, and on the other hand and
regarding the current situation, it is also very important
to consider potential factors influencing proxy reporting.
As shown by studies with caregivers of children with cere-
bral palsy, one potential factor influencing the proxy
assessment of outcomes is the perceived burden of care-
giving.”® The overall goal of AAC is to facilitate or enable
communication in everyday life situations, so pragmatic
communication skills can be considered a key outcome of
AAC care.”” Since communication seems to be one of the
keys to a better quality of life (QoL) and fewer difficulties
in functioning in various life domains, as shown by a study
in people with amyotrophic lateral sclerosis (ALS),” the
present study focuses on three proxy-reported outcomes.
The outcomes include outcomes relevant across disabil-
ities (functioning and health-related quality of life
(HRQoL)) as well as an essential outcome for people who
use AAC (communication skills). All three outcomes have
been attributed high relevance throughout the Interna-
tional Classification of Functioning, Disability and Health
(ICF) and thus in disability research.?

AIM AND RESEARCH QUESTION

This paper aims to explore the role of informal caregiver
burden in proxy response surveys of people who use
aided AAC. The following research question has been
identified: are there interrelations between the subjec-
tively perceived burden on informal caregivers and their

proxy assessments of the outcomes of people who use
aided AAC?

METHOD

We used the Strengthening the Reporting of Observa-
tional Studies in Epidemiology guidelines for reporting
cross-sectional studies.™

Participants
Data were collected in January 2019 from a postal survey
of informal caregivers of people who use aided AAC and
are insured by a large regional health insurance company
in the German federal state of Lower Saxony (over 30% of
the population of Lower Saxony is insured by this health
insurance company).

Data were collected within the research project ‘New
Service Delivery Model for Augmentative and Alternative
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Table 1 Descriptive results: characteristics of informal Table 2 Descriptive results: characteristics of people who
caregivers use aided AAC
n % n %

Age (in years) (missing=4) Age (in years) (missing=2)
<29 21 12.7 3-6 7 4.2
30-39 28 17 7-10 19 11.5
40-49 44 26.7 11-14 34 20.6
50-59 48 291 15-19 24 14.5
60-69 13 7.9 20-29 24 14.5
Over 69 7 4.2 30-39 16 9.7

Sex (missing=2) 40-49 10 6.1
Female 121 73.3 over 49 29 17.6
Male 42 25.5 Sex (missing=7)

Employment status (missing=10) Female 63 38.2
Employed 75 45.5 Male 95 57.6
Not employed 80 48.5 Congenital vs acquired disability (missing=11)

Relationship to the person who uses aided AAC (missing=4) Congenital 97 58.8
Parents/legal guardians 122 73.9 Acquired 57 34.5
Other relatives and friends 39 23.6 Degree of disability

AAC, augmentative and alternative communication. Missing or below 50 16 9.7

50-99 33 20
100 116 70.3

Communication (AAC) Devices and Intervention’
funded by the Federal Joint Committee’s Innovation
Fund in Germany. The present analysis refers to the
historical comparison group (standard care) within this
research project and answers an adjunct research ques-
tion additional to the main project’s aim of evaluating
the intervention. The research question was considered
in the development of the survey instruments. Details on
the German AAC and insurance system and the research
project design can be found in the published study
protocol.”!

The insurance company identified n=714 persons to be
included according to the following inclusion criteria: (a)
insured persons of all ages and with all kinds of disabili-
ties and (b) insured persons who had received any kind
of aided AAC between 2014 and 2018, financed by the
health insurance company. Of the 714 contacted persons,
43 persons were ineligible due to various reasons, for
instance, because the insured person was deceased or
caregivers did not meet criteria for participation (eg,
formal caregivers instead of informal caregivers having
answered the survey), and thus were excluded from data
analysis. The adjusted gross sample included 671 persons,
of whom 506 did not respond after the second contact
attempt. The net sample is n=165 participants and the
response is 24.6%. Tables 1 and 2 show the characteristics
of participating informal caregivers and people who use
aided AAC.

Most of the informal caregivers were between 30 years
and 59 years (74.5%) and women (74.2%). Around half
of the participants were not employed (51.6%), and
most of them were parents or legal guardians (75.8%).

AAC, augmentative and alternative communication.

People who use aided AAC were predominantly children,
adolescents and young adults between 3 years and 29
years (66.3%). A total of 90.3% of the people who use
aided AAC had a severe disability (degree of disability of
50 or higher, please see Research Design section). In the
sample, 23.7% have congenital genetic syndromes (eg,
Down syndrome), 21.8% have congenital physical disabil-
ities associated with cerebral movement disorders, and
12.1% have acquired disabilities or a progressive disease
such as craniocerebral trauma or ALS (table 3).

To analyse the representativeness of the net sample in
terms of age and sex, the data were compared with the
data of the 714 contacted potential participants. There
were no substantial differences in age or sex between the
net sample of 165 included people who use aided AAC
and the 714 contacted insured persons. Both the median
in the net sample and the median in the sample of 714
contacted persons are in the 15-19 years age group. In
the net sample, 38.2% persons are female; in the sample
of 714 contacted persons, 35.9% persons are female.

Research design

A cross-sectional observational design was used, which
allowed investigation of the interrelations between the
informal caregivers’ burden and their ratings of the
outcomes of people who use aided AAC. The research
model is shown in figure 1.
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Table 3 Descriptive results: type of disability

n (%)

Congenital physical disabilities associated 35 (21.8)

with cerebral movement disorders, some of

which are complex

Autism spectrum disorders 16 (9.7)

Specific congenital genetic syndromes
Down syndrome 13 (7.9)
Other (eg, Prader-Willi syndrome and 23 (15.8)
Coffin-Siris syndrome)

Acquired disability/progressive disease
Stroke/intracerebral haemorrhage 10 (6.1)
Traumatic brain injury 4 (2.4)
Amyotrophic lateral sclerosis 6 (3.6)

Other
Non-specific description of the disability 27 (13.9)
(eg, general developmental disorder)

Missing 31 (18.8)
Total 165 (100)

We would like to emphasise that the burden collected
is a self-assessment by informal caregivers, while all three
dependent variables are proxy assessments provided by
informal caregivers regarding the outcomes of people
who use aided AAC. The bidirectional arrows in the
research model highlight the fact that the study design
does not aim to investigate causal relationships but rather
interrelationships between the independent variable and
dependent variables, taking into account confounders.
The self-reported burden on informal caregivers caused
by supporting or caring for people who use aided
AAC is regarded as the independent variable. Three

Independent variable

Self-reported outcome of informal
caregivers

Burden caused by caring for a
person who uses aided AAC

proxy-reported outcomes of people who use aided AAC
(pragmatic communication skills, HRQoL and difficulties
in functioning) are collected as dependent variables.

Furthermore, data on the following characteristics of
informal caregivers (self-reported) were included into
the analysis as potential confounders: sex, age group,
employment status, relationship to the person who uses
aided AAC, education, living situation and first language.
As aided AAC often implies the use of technical devices,
data on the readiness of informal caregivers to use tech-
nology were also collected as a possible confounder.” The
following characteristics of people who use aided AAC
were collected (proxy reported by caregivers): sex, age
group, employment status, congenital versus acquired
disability, degree of disability, frequency of use of the AAC
device as well as living situation. The construct ‘degree
of disability’ originates from the German system. The
disability of a person in Germany is stated in degrees from
20 to 100, and the degree is assessed in a formal proce-
dure. With a degree of 50 or higher, a person is consid-
ered severely disabled.” About 9.4% of the German
population is eligible for this status.*

Materials
The questionnaire includes validated instruments, if
available, instruments slightly adapted to the target group
after consultation with the original authors as well as self-
developed questions (see online supplemental material).
All instruments used were checked for comprehensibility
and practicability in cognitive pretest interviews (n=16).”
Informal caregiver burden was measured with the
German shortversion of the Burden Scale for Family Care-
givers (BSFC-s; Cronbach’s 0=0.92). Informal caregivers
were asked to provide information on their emotional
and physical burden using 10 items to be answered on a
4-point Likert scale from 0 strongly disagree to 3 strongly

Dependent variables

Proxy-reported outcomes of people
who use aided AAC

Pragmatic communication skills
Health-related quality of life
Difficulties in functioning

Confounders

Characteristics of informal caregivers

Readiness to use technology

Sex
Age group

Employment situation
Relationship to the person who uses aided

AAC

Characteristics of people who use aided AAC

Sex
Age group

Employment situation
Congenital vs. acquired disability

Degree of disability

Frequency of use of the AAC device

Figure 1 Research model. AAC, augmentative and alternative communication.
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agree. Item scores were added up and divided by the
number of items.

To measure pragmatic communication skills, an instru-
ment adapted to the heterogeneous target group of
people who use AAC of all ages and with various levels of
communication skills was developed. The initial 22-item
instrument was based on the communication functions
checklist from the ‘Communicative Development of
Non-speaking Children and their Communication Part-
ners’ programme, which is a generic programme devel-
oped for all age groups of people who use AAC and their
communication partners to enhance 16 communication
functions.” Informal caregivers were asked to estimate
the pragmatic communication skills of people who use
aided AAC on a 5-point scale from 0 very poor to 4 very
good. The exploratory factor analysis of the 22-item
instrument identified 3 factors. These three groups of
items were assigned to three levels on the continuum
of communication independence according to Dowden
and Cook.”™ Four items with ambiguous factor loadings
were excluded from the scale. The three subscales have
the following Cronbach’s o values: 0.97 for the ‘Indepen-
dent’ subscale (10 items), 0.90 for the ‘Transitional Inde-
pendent’ subscale (5 items) and 0.87 for the ‘Emergent
Transitional’ subscale (3 items). Since pragmatic commu-
nication skills as an overall construct are of importance in
the context of the present study, a sum score of 18 items
was formed. The fact that the three formed subscales
have different numbers of items was taken into account
when calculating the sum score. First, three separate sum
scores were formed (total score of the subscale divided by
the number of items in the subscale). In the next step, the
sum scores of three subscales were added and divided by
3. The Cronbach’s o of the sum scale is 0.97.

Due to the lack of an instrument for measuring the
HRQoL of both children and adults with disabilities,
the German short proxy version of the DISABKIDS
Chronic Generic Measure - DCGM-12 questionnaire for
children with chronic conditions (Cronbach’s a=0.86)
was used.”” * The instrument was slightly adapted to the
heterogeneous group by replacing the term your child
with the generic term the person. Informal caregivers
were asked to assess the 10 items on a 5-point scale from 0
never to 4 always. Item scores were added up and divided
by the number of items.

The German short proxy version of the WHO Disability
Assessment Schedule 2.0 (WHODAS 2.0; Cronbach’s
0=0.86) was used to measure difficulties in functioning of
people who use aided AAC in six dimensions, including
cognition, mobility, self-care, interaction with other
people, life activities and participation.*' ** WHODAS 2.0
is anchored in the theoretical framework of the ICF. It
incorporates the functional level of an individual in the
most important areas of life and corresponds directly
with the ICF dimensions: ‘activity’ and ‘participation’.
The instrument has been validated for individuals with
severe disabilities*” as well as for stroke patients and
their relatives.** Informal caregivers assess difficulties in

functioning in 6 domains with 12 items on a 5-point scale
from 0 none to 4 extreme or cannot do. Consequently,
higher scores represent more difficulties. Item scores
were added up and divided by the number of items. No
statements can be made about the single dimensions
since a composite score for all items was formed.

A brief validated 12-item instrument (Cronbach’s
0=0.84) was used to measure the confounder ‘readiness

. . 32
of informal caregivers to use technology’.

Data collection

For privacy reasons, the postal survey was sent out by the
cooperating health insurance company. The question-
naires together with the corresponding study informa-
tion were sent to the participants without prior contact.
The research team did not receive any personal data on
the insured persons or their informal caregivers. If the
insured person had a legal representative, this represen-
tative was defined as the closest informal caregiver and
was addressed directly. If there was no legal representa-
tive, the person who uses aided AAC was addressed and
asked to pass the questionnaire to their closest informal
caregiver. Two weeks after sending the questionnaires, a
reminder was sent out, after which we accepted question-
naires for another 4 weeks.

Data analysis

Initially, all confounders identified as potentially rele-
vant to the research question were tested for multicol-
linearity. Confounders with strong multicollinearity were
excluded from the research model in order to be able
to interpret the results as clearly as possible. In a second
step, bivariate linear regressions were performed between
all dependent variables and the remaining confounders
(results are not presented). Confounders were removed
from the model if (a) two confounders correlated too
strongly when testing multicollinearity or (b) it became
apparent when performing the bivariate correlation
that certain confounders did not correlate with any of
the three dependent variables. After these two steps, the
following confounders were excluded from the research
model: education, living situation and first language
of the informal caregiver as well as living situation of
the person who uses aided AAC. Finally, two-step linear
regression models were calculated for each of the three
outcomes. In the first step (table 4, Model 1), multiple
linear regressions with the defined confounders and the
dependent variables were performed. In the second step
(table 4, Model 2), the independent variable ‘caregiver
burden’ was added to the regression in order to observe
the change in explained variance. Missing data were dealt
with as follows: Cases were included in the analysis if at
least 50% of total survey items were answered. Cases were
included in the analysis if at least 30% of each single
instrument were answered by the respondent. To avoid
losing cases due to listwise deletion, dummy variables
were created for all categorical variables. IBM SPSS V.22.0
was used for data analysis.
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Table 4 Two-step linear regression models with pragmatic communication skills, difficulties in functioning and health-related
quality of life as the dependent variables. Significant results are marked in bold.

Pragmatic communication skills

Difficulties in functioning

Health-related quality of life

Characteristics of informal caregivers

Readiness to use
technology

Model 1 b (p)
-0.023 (0.858)

Sex (reference category: female)

Male

~0.326 (0.131)

Model 2 b (p)
—0.005 (0.971)

-0.267 (0.244)

Age group (in years; reference category: 40-49)

0-29
30-39
50-59
60-69
Over 69

~0.203 (0.533)
~0.249 (0.337)
~0.142 (0.523)
~0.735 (0.049)
0.626 (0.160)

~0.064 (0.859)
~0.260 (0.340)
-0.148 (0.519)

-0.821 (0.035)

0.542 (0.239)

Model 1 b (p)
0.070 (0.513)

0.257 (0.151)

-0.071 (0.792)
-0.193 (0.379)
-0.054 (0.775)
0.155 (0.617)

-0.317 (0.399)

Employment status (reference category: not employed)

Employed ~0.020 (0.905)

-0.048 (0.785)

0.122 (0.392)

Model 2 b (p)
0.191 (0.035)

0.226 (0.139)

-0.215 (0.366)
-0.219 (0.240)
-0.155 (0.323)
0.024 (0.927)

-0.425 (0.177)

0.090 (0.450)

Relationship to the person who uses aided AAC (reference category: parents/legal guardians)

Other relatives and
friends

0.305 (0.294)

0.449 (0.144)

Characteristics of people who use aided AAC

Sex (reference category: male)

Female 0.024 (0.891)

0.075 (0.678)

Age group (in years; reference category: 15-19)

0-6 1.134 (0.011)
7-10 0.102 (0.741)
11-14 ~0.135 (0.628)
20-29 0.186 (0.601)
30-39 ~0.188 (0.665)
40-49 0.256 (0.624)
50-59 0.654 (0.181)
Over 59 ~0.125 (0.826)

1.227 (0.007)
0.137 (0.667)
-0.147 (0.610)
0.111 (0.771)
~0.188 (0.700)
0.227 (0.718)
0.621 (0.236)
-0.310 (0.603)

-0.040 (0.870)

-0.205 (0.158)

-0.285 (0.413)
-0.002 (0.993)
0.305 (0.181)

-0.141 (0.635)
-0.062 (0.867)
-0.833 (0.062)
-0.280 (0.484)
-0.192 (0.685)

Employment status (reference category: visits an educational institution)

Exclusively at home -0.658 (0.083)

Working at a social —0.063 (0.847)

institution

Other employment  0.118 (0.735)

-0.658 (0.112)
-0.040 (0.912)

0.149 (0.710)

0.117 (0.703)
0.475 (0.084)

-0.239 (0.417)

Congenital vs acquired disability (reference category: congenital)

Acquired 0.308 (0.102)

0.319 (0.118)

Degree of disability (reference category: 100)

Missing or below 50 0.157 (0.628)
50-99 —-0.015 (0.944)

0.198 (0.565)
-0.016 (0.944)

-0.039 (0.806)

0.236 (0.376)
0.666 (<0.001)

Frequency of use of the AAC device (reference category: 1-10 times a day)

Less than 1 time a
day

0.071 (0.756)

11-20 times aday  -0.255 (0.253)
-0.272 (0.260)

~0.225 (0.552)

21-30 times a day
Over 30 times a day
Independent variable

0.124 (0.625)

-0.281 (0.221)
-0.287 (0.256)
-0.214 (0.580)

0.043 (0.823)

0.087 (0.643)
0.379 (0.065)
-0.206 (0.520)

0.035 (0.868)

—-0.259 (0.035)

-0.316 (0.274)
-0.079 (0.714)
0.194 (0.308)

0.005 (0.986)

-0.170 (0.610)
-0.474 (0.267)
-0.561 (0.116)
-0.249 (0.534)

-0.146 (0.592)
0.406 (0.103)

~0.399 (0.141)
0.219 (0.115)

0.380 (0.096)
0.756 (<0.001)

0.088 (0.607)

0.153 (0.326)
0.439 (0.012)
-0.128 (0.630)

Model 1 b (p)
0.126 (0.236)

~0.058 (0.746)

0.094 (0.726)

~0.094 (0.668)
-0.218 (0.244)
~0.268 (0.386)
-0.119 (0.751)

-0.143 (0.314)

-0.131 (0.591)

0.047 (0.747)

0.024 (0.945)
0.004 (0.988)
-0.048 (0.831)
0.574 (0.054)
0.651 (0.078)
1.412 (0.002)
0.288 (0.469)
0.991 (0.038)

~0.706 (0.022)
~0.625 (0.023)

-0.277 (0.344)
0.283 (0.075)

0.027 (0.920)
.0042 (0.809)

0.129 (0.508)

~0.005 (0.980)
-0.291 (0.153)
0.274 (0.392)

Model 2 b (p)
0.033 (0.726)

-0.052 (0.746)

0.214 (0.393)
0.081 (0.683)
-0.117 (0.480)
-0.156 (0.570)
0.231 (0.487)

-0.125 (0.321)

-0.171 (0.440)

0.101 (0.437)

0.067 (0.826)
0.153 (0.508)
0.086 (0.668)
0.476 (0.081)
0.672 (0.058)
1.275 (0.005)
0.462 (0.219)
0.956 (0.026)

-0.448 (0.121)
-0.479 (0.069)

-0.081 (0.776)
0.136 (0.353)

-0.013 (0.956)
-0.009 (0.955)

0.037 (0.838)

~0.061 (0.709)
-0.376 (0.040)
0.210 (0.453)

Continued
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Table 4 Continued

Pragmatic communication skills

Difficulties in functioning

Health-related quality of life

Caregiver burden - 0.006 (0.958) -
R2 0.384 0.388 0.349
n 157 150 162

0.521 (<0.001) - -0.422 (<0.001)
0.575 0.292 0.460
154 161 153

Model 1: with confounders only; model 2: with confounders and informal caregiver burden as independent variable; standardised
regression coefficients (b), p values (p), variance explanation (R? and sample size per dependent variable (n).

AAC, augmentative and alternative communication.

Patient and public involvement

Practice partners from the cooperating counselling
centres® with a lot of experience working with people
who use aided AAC were involved in the planning,
recruitment and instrument development of the study via
regular meetings. A person who uses aided AAC is part
of the team in one cooperating counselling centre and
has also provided advice. Despite these aspects, patient
involvement in the study design is limited by the available
resources.

RESULTS

The caregiver burden assessed with the BSFC-s instru-
ment revealed a median of 1.1 (mean score=1.18;
SD=0.82; min=0; max=3). The pragmatic communica-
tion skills instrument revealed a median of 2.28 (mean
score=2.18; SD=1.00; min=0; max=4). The HRQoL instru-
ment showed a median of 3.1 (mean score=3.08; SD=0.79;
min=1; max=4.7). WHODAS 2.0, which measured diffi-
culties in functioning in 6 domains, had a median of 2.36
(mean score=2.32; SD=0.83; min=0.08; max=4). Detailed
results of the two-step linear multiple regression are
presented in table 4.

Significant associations were found between caregiver
burden on the one hand and proxy-reported HRQoL
(b=-0.422; p<0.001) and difficulties in functioning of
people who use aided AAC (b=0.521; p<0.001) on the
other. The directions of the associations show that higher
caregiver burden is associated with lower HRQoL and
more difficulties in functioning. Adding informal care-
giver burden to the regression model in step two leads
to a substantial increase in explained variance (R?) in
difficulties in functioning (R? Model 1=0.349; R? Model
2=0.575) as well as in HRQoL (R? Model 1=0.292; R?
Model 2=0.460). No significant association between
informal caregiver burden and pragmatic communica-
tion skills has been found.

The following characteristics of people who use aided
AAC show ssignificantassociations with one or more depen-
dent variables. Female persons who use aided AAC were
rated to have less difficulties in functioning than male
persons. Significant positive associations between the age
of people who use aided AAC and pragmatic communi-
cation skills and HRQoL were found. Furthermore, the
analyses showed that people who use aided AAC and are
exclusively at home or are working at a social institution

show significantly lower proxy-reported HRQoL in
comparison with people who use aided AAC and attend
an educational institution. The analyses also showed that
people who use aided AAC and have a degree of disability
of 50-99 experience significantly more difficulties in
functioning than people who use aided AAC and have a
degree of disability of 100. Compared with people who
use aided AAC 1-10 times a day, people who use aided
AAC 21-30 times a day have significantly more proxy-
reported difficulties in functioning and a lower proxy-
reported HRQoL. In regard to characteristics of informal
caregivers, the analyses showed that people who use aided
AAC and have a caregiver with higher technology commit-
ment show significantly more difficulties in functioning.
Compared with caregivers aged 40-49 years, caregivers
aged between 60 years and 69 years report significantly
worse pragmatic communication skills of people who use
aided AAC. No other characteristics of informal care-
givers revealed any significant associations.

DISCUSSION

This may be the first study to examine the interrelations
between caregiver burden and proxy-reported outcomes
of people who use aided AAC of all ages and with different
conditions. The results show that caregiver burden is
negatively related to HRQoL and positively related to diffi-
culties in functioning, but no associations with pragmatic
communication skills were found. Below, the found inter-
relations are discussed against the background of current
research in this field. Three explanatory approaches and
their combinations can be discussed for the interrelations
between caregiver burden and proxy-reported outcomes:
1. Higher caregiver burden leads to worse outcomes.

a. The first explanatory approach assumes that highly
burdened caregivers have fewer physical and psy-
chological resources to support their care recip-
ients, for example, by organising opportunities to
participate in social activities.

2. Worse outcomes lead to higher caregiver burden.

b. The second explanatory approach is based on the
assumption that a significantly higher scope of care
and support tasks is usually associated with more se-
vere disability. This can lead to a significantly higher
level of care burden being experienced by caregiv-
ers of individuals with severe and multiple disabili-
ties who use aided AAC.
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3. Higher caregiver burden leads to more negative re-
porting.

c. The third explanatory approach is based on the as-
sumption that highly burdened informal caregivers
can develop physical and psychological problems.*
These persons may assess their shared situation
and consequently the outcomes of difficulties in
functioning and HRQoL as significantly worse than
would caregivers who feel less burdened. In this
case, caregiver burden would be seen as a bias that
negatively impacts reporting of the outcomes of
people who use aided AAC.

These three approaches are discussed below in relation
to the outcomes. It should be stressed at this point that
there is a large body of research on interrater agreement
between self-reports and proxy reports with regard to
different patient groups and different health outcomes
but hardly any research on the interrelations between
caregiver burden and proxy-reported outcomes as exam-
ined in this study.

Caregiver burden and HRQoL

The study revealed that the higher the caregiver burden,
the lower the proxy-reported HRQoL of people who use
aided AAC. The substantial increase in explained variance
(R?) in this outcome after adding caregiver burden to the
regression model (table 4) indicates that caregiver burden
plays an importantrole in the proxy assessment of HRQoL
of people who use aided AAC. Proxy reports on QoL
and specifically HRQoL are often used as an orientation
for life and care decisions (eg, on the most appropriate
residential setting, type of employment or rehabilitative
interventions for the person with a disability), although
little is known about the aspects that affect these proxy
reports.”® Davis et al’® showed that parental distress is
significantly related to proxy-reported outcomes of chil-
dren with infantile cerebral palsy. Another study in this
research field by White-Koning et al'® who surveyed
HRQoL using both the child’s self-report and a proxy
report, also showed interrelations between the HRQoL
of children with cerebral palsy and parental distress. The
results show that high parental burden negatively influ-
enced parents’ perception and reporting of their child’s
HRQoL. For the group of people with chronic illness,
there are also indications of interrelations between the
mental state of their caregivers and proxy-reported QoL.
Williams et al'” found that parental anxiety is significantly
associated with the proxy-reported QoL of their children
with epilepsy. The results of the studies mentioned above
do not clearly support any one of the three explanatory
approaches. One of the reasons for this is evidently the
cross-sectional character of most studies.

Caregiver burden and difficulties in functioning

The higher the caregiver burden, the more proxy-
reported difficulties in functioning are exhibited by
people who use aided AAC. The significant increase in
explained variance (R?) after adding burden on informal

caregivers to the regression model (table 4) indicates that
caregiver burden also plays an important role in the proxy
reporting of difficulties in functioning of people who use
aided AAC. To the best of the authors’ knowledge, there
are no studies that have used the WHODAS 2.0 question-
naire in people who use aided AAC or have investigated
factors influencing the proxy assessment of WHODAS 2.0
items. For this reason, two studies are discussed below
that examine interrelations between functionality, health
status and caregiver burden and provide clues as to which
of the three explanatory approaches is most applicable to
the findings of the present study.

In a crosssectional study, Thomas et al*® investigated
interrelations between caregiver burden on the one hand
and functionality and QoL on the other in people with
ALS. The results of the study show that functionality and
QoL of people with ALS are negatively correlated with
caregiver burden. In the present study, it was shown that
difficulties in functioning in people who use aided AAC
are positively associated with caregiver burden. The func-
tionality of people with ALS in the study by Thomas et
al®® was not assessed by their caregivers but by a neuro-
muscular specialist using a standardised instrument. As
a result, the third explanatory approach mentioned at
the beginning (higher caregiver burden leads to more
negative reporting) is less likely than the first two. In a
large prospective cohort study, Kuzuya et al® investigated
the impact of informal caregiver burden on adverse
health outcomes in older care recipients. The authors
conclude that high caregiver burden causes poorer
health outcomes and thus higher mortality and hospital
admissions in older adults, even after considering poten-
tial confounding factors. The results of this study speak in
favour of the first explanatory approach, which states that
higher caregiver burden leads to worse outcomes.

Caregiver burden and pragmatic communication skills

No interrelation was found between caregiver burden
and the proxy-reported pragmatic communication skills
of people who use aided AAC. This might be due to
the construct of pragmatic communication skills being
less abstract and more objective than the constructs of
HRQoL and difficulties in functioning. The answers to
questions on HRQoL and difficulties in functioning of
people who use aided AAC might, therefore, be more
strongly influenced by the current physical and psycho-
logical well-being of the answering person. The hypoth-
esis is that pragmatic communication skills are more likely
to be directly observed and proxy reported by caregivers.
The questions on HRQoL and difficulties in functioning
offer more scope for interpretation and are, therefore,
more sensitive to possible influences that may arise due to
caregiver burden. For this reason, a larger sample may be
required to identify significant associations between care-
giver burden and proxy-reported pragmatic communica-
tion skills. To the best of the authors’ knowledge, there
are no studies that investigate the interrelation between
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caregiver burden and proxy-reported pragmatic commu-
nication skills.

Strengths and limitations
Slight adaptation of some instruments was necessary as
the target group is characterised by heterogeneity in
age. Furthermore, due to the cross-sectional design of
the study, causality of the found interrelations cannot be
proven. There is alikelihood that due to the time demands
associated with completing the survey, informal caregivers
with higher burden were less likely to complete the survey
than informal caregivers with lower burden; this could be
considered as a limitation. Contacting potential study
participants via the health insurance company may also
have led to a low response (26.4%) because study partici-
pants may have had concerns about anonymity. However,
the questionnaires were sent back directly to the research
team and the health insurance company did not receive
any individually identifiable results of the survey. Further-
more, insurants of the cooperating health insurance
company tend to have a lower socioeconomic status and a
higher demand for healthcare compared with other statu-
tory and private health insurance companies.”” However,
different health insurance companies have different data
structures (eg, for the provision of assistive technology).
Therefore, it is common for comparable surveys in
Germany to work with only one insurance company and
we used the largest health insurance company, covering
more than one-third of the population of Lower Saxony.
Finally, as mentioned above, the sample is heteroge-
neous, which, on the one hand, caused some methodolog-
ical challenges. On the other hand, the sample reflects
reality since people who use aided AAC are very diverse in
terms of age and disability-associated limitations.

CONCLUSION

The study has shown significant interrelations between
informal caregiver burden and the outcomes of people
who use aided AAC. The presented results are important
for the planning, conduct and interpretation of studies in
AAC research as well as in disability studies. The results
indicate that support services for informal caregivers
should not be exclusively AAC related but should take a
broad, systemic view of the family’s overall domestic situ-
ation. When developing interventions, both people who
use aided AAC and their informal caregivers should be
considered and addressed in order to minimise the care-
related burden. If outcomes of people who use aided
AAC are only assessed by means of the proxy ratings of
their informal caregivers, it is important to assess the
burden on these caregivers and to take this into account
when interpreting results and deriving intervention
goals. In addition to the views of informal caregivers, the
perspective of persons from the environment who are
not exposed to any care-related burden (eg, teachers and
therapists) might be surveyed.

Longitudinal data are needed to be able to examine
the changes in proxy-reported outcomes in caregivers
whose burden may change over time. The ideal design
would be a prospective study recruiting caregivers in the
early stages of the caregiving process. In future studies,
subgroups (eg, with regard to the confounder of congen-
ital vs acquired disability) should be examined more
closely for differences in terms of burden on informal
caregivers. In addition, qualitative studies on the burden
on informal caregivers of people who use aided AAC are
needed to identify support needs and to develop appro-
priate support services.
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