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ABSTRACT
Background  An educational SUpport PRogramme called 
SUPR has been developed for hearing aid users (HAUs) and 
their communication partners (CPs) offering care beyond 
hearing aid fitting. SUPR teaches its users communication 
strategies, hearing aid handling skills and personal 
adjustment to hearing impairment.
Methods/design  Using a cluster randomised controlled 
trial design, 70 Dutch hearing aid dispenser practices 
were randomised into hearing aid fitting (care as usual, 
34 practices) and hearing aid fitting including SUPR (36 
practices). The aim was to recruit a total of 569 older (aged 
50+ years) first-time (n=258) and experienced (n=311) 
HAUs and their CPs. SUPR consists of a Practical Support 
Booklet and online material offered via email over a period 
of 6–7 months. The booklet provides practical information 
on hearing aids, advice on communication strategies 
and home exercises. The online material consists of 
educational videos on hearing aid functionality and usage, 
communication strategies and peer testimonials. Finally, 
noncommittal email contact with the dispenser is offered. 
Every HAU is asked to assign a CP who is advised to be 
involved intensively. Effect measurements for HAUs and 
their CPs will occur at baseline and at 6, 12 and 18 months 
follow-up via online questionnaires. The primary outcomes 
for HAUs will be the use of communication strategies as 
measured by the subscales of the Communication Profile 
for the Hearing Impaired. A process evaluation will be 
performed.
Ethics and dissemination  The study was approved by 
the Dutch Institutional Review Board of the VU Medical 
University Center Amsterdam. This intervention could 
contribute to lowering the hearing impairment burden 
in our ageing society. The results will be disseminated 
through peer-reviewed publications and scientific 
conferences.
Trial registration number  ISRCTN77340339; Pre-results.

Background
Hearing impairment is one of the most preva-
lent chronic health conditions affecting older 
adults. It was ranked fifth in the top 25 of 
global causes for years lived with disability in 
2013.1 Due to the overall ageing of the popu-
lation,2 the prevalence of hearing impairment 

is increasing rapidly, imposing a great burden 
on individuals and society.

Hearing impairment essentially leads to the 
inability to communicate effectively ,  which 
in turn can result in a cascade of effects 
leading to poor psychosocial outcomes such 
as loneliness,3–5 distress,6 depression6 7 and 
work-related fatigue.8 It has also been associ-
ated with accelerated cognitive decline9 and 
falls.10 The limitations on daily life activities 
and restrictions in social and societal partic-
ipation that people experience depend on 
aspects that are both internal (such as age 
and applied coping styles) and external (such 
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Protocol

Strengths and limitations of this study

►► This is the first study to evaluate the effects of an 
online educational SUpport PRogramme (SUPR) for 
hearing aid users that is implemented in a hearing 
aid dispensing (HAD) practice setting on a large 
scale.

►► Hearing-impaired participants and their 
communication partners (CPs) originating from 70 
HAD practices located all across the Netherlands 
were included.

►► The online nature of the programme suits the current 
and future developments in the increasing internet 
use among the young-old (aged 55–74 years) and 
can reach out to those with reduced (physical) 
access to healthcare.

►► The online nature might however reach a 
selective sample, especially among the oldest old 
(aged 75+ years), who are willing or able to adopt 
the intervention (ie, only those with access to and 
willing to use the internet for this purpose).

►► The study design does not allow the blinding 
of participants and researchers for intervention 
allocation. This could potentially lead to performance 
bias.

►► The findings of the study will potentially contribute 
to improvement of hearing healthcare services for 
hearing-impaired people and their CPs.
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as availability of hearing aids, care facilities and social 
support) to the person.11 In addition, the level of impair-
ment in hearing functions and structures is an important 
factor which can influence psychosocial outcomes.11

Partners and spouses can also be negatively affected 
by the hearing impairment of their loved ones. They 
generally experience frustration and embarrassment, for 
example, in challenging social communication settings.12 
Communication difficulties in background noise, the 
partner’s frequent request to repeat and the need to act 
as an interpreter may cause irritation and tension within a 
relationship.12 In a systematic review conducted by Kamil 
et al, it was found that communication partners (CPs, ie, 
spouses, partners, close family members, neighbours or 
caregivers) of people with hearing impairment experi-
ence decreased social functioning, poorer quality of life, 
and more participation restrictions than CPs of normally 
hearing individuals.13

The usual care provided for people with hearing impair-
ment is often restricted to the assessment of hearing loss 
and the fitting of hearing aids.14 Hearing aid use has 
positive effects on quality of life, social and emotional 
well-being and may reduce depressive complaints15–17 
and possibly even cognitive decline.18 Despite this abun-
dant evidence on positive health effects, the uptake and 
use of hearing aids is low. It is estimated that around 
one-third of the adults who would benefit from hearing 
aids own them19–21 and 3%–20% of these owners never 
use them.22 23 Reasons for low uptake and use have been 
investigated and include low perceived need of amplifica-
tion reflected in low self-reported hearing disability,24–26 
limited acceptance of hearing loss,24 low expectations of 
hearing aid benefits,24 25 limited gain in noisy situations25 26 
and low overall sound quality.26 Other perceived barriers 
include stigma,25 26 high monetary costs26 and the need 
for regular hearing aid care and maintenance.26 Finally, 
lack of social support or social pressure to get a hearing 
aid are factors having a negative impact on hearing aid 
use.25 26

Given this broad spectrum of factors affecting hearing 
aid uptake and use, it has often been argued that hearing 
healthcare should not be restricted to the provision of 
hearing aids alone, but cover more than that to improve 
hearing aid success, everyday communication and well-
being of hearing-impaired adults.27 This argument is in 
line with the biopsychosocial approach of health which 
is receiving increasing attention in the field of audiology: 
experienced hearing disability (ie, activity limitations and 
participation restrictions) is the outcome of a complex 
interaction between an individual and his/her contextual 
factors.28–30

Various interventions have been proposed in the 
past to complement hearing aid fitting. Examples are 
communication programmes aimed at improving speech 
perception and/or communication management.31 
These programmes include speech perception training, 
communication management training and social 
support.27 32 33 For reviews, see Barker et al, Henshaw 

and  Ferguson and Wong and  Hickson.34–36 Examples 
of effective programmes are the Home Education 
programme37 and the Active Communication Educa-
tion group programme.38 Both programmes consist of 
modules on everyday communication situations, aiming 
to improve the use of communication strategies, personal 
adjustment to living with hearing impairment, quality 
of life, development of problem-solving skills and to 
decrease the level of experienced hearing disability. These 
programmes showed an improvement in communication 
strategies37 and communicative participation restrictions 
and activity limitations.38

Communication training programmes, whether 
combined with hearing aid fitting or not, are rarely 
offered in hearing healthcare.27 32 When offered, there 
are various reasons why adults with hearing impairment 
would choose not to pursue communication training 
programmes; they could live in a rural area, have a lack 
of time or no easy access.32 The paradigm shift in health-
care from the traditional doctor-centric model to a more 
patient-centred model, combined with increasingly 
pervasive use of e-health methods and technology, means 
that the typical barriers causing the low use of (group) 
communication training programmes can now be over-
come.39–41

A number of studies have recently been published 
reporting on the development and evaluation of online 
communication programmes. Thorén et al developed 
such a programme,42 which included reading material 
on hearing anatomy, hearing aids, communication strat-
egies, assistive listening devices and guidelines for CPs. 
In addition, the intervention included weekly email 
contact with an audiologist, problem-solving exercises 
and online peer discussion on personal experiences with 
hearing loss. Thorén et al studied the effectiveness of the 
programme using a randomised controlled trial design in 
which the intervention group (n=38) received the online 
programme, while the control participants (n=38) were 
offered access to an internet discussion forum or were 
placed on a waiting list.42 The researchers found reduced 
symptoms of depression43 and a significant decrease of 
activity limitations and participation restrictions in the 
intervention group compared with the controls at 5 weeks 
directly after the intervention and at 3 months follow-up.42 
Ferguson et al investigated the use of short interactive 
videos (reusable learning objects (RLOs)).44 RLOs were 
delivered via DVD for TV, computer and the internet and 
covered practical and psychosocial issues which are rele-
vant for audiologic rehabilitation. The intervention group 
(n=103) received seven RLOs plus usual clinical services 
including hearing aid fitting and counselling. They were 
compared with a control group (n=100) who received 
clinical services only and were placed on a waiting list. 
Participants in the intervention group had significantly 
better hearing aid skills and better knowledge on psycho-
social issues than the control group after 7 weeks follow-up.

Where the online education programme of Thorén et 
al was evaluated in a sample of adults who were recruited 
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by local advertisements and articles and were wearing a 
hearing aid for at least 1 year,42 Ferguson et al evaluated 
their RLOs in a small sample of patients of the audiology 
service of the Nottingham University Hospitals NHS 
Trust. Patients were adults who had been referred to the 
clinic by their family doctor.44 The participants in the 
study of Kramer et al mentioned earlier, were all patients 
of a specialised tertiary Audiology Centre, limiting the 
generalisability of the results.37 In the Netherlands, only 
a small number of hearing aid applicants receive hearing 
care through a tertiary clinic, that is, only those with rela-
tively complex hearing problems. The vast majority of 
hearing aids are fitted in a dispenser practice.

To the best of our knowledge, there is no study available 
evaluating the effectiveness of an online communication 
training programme that is implemented on a large scale 
in a hearing aid dispensing (HAD) practice setting. This 
paper reports on the design of such a study. It addresses 
the different steps that will be taken to evaluate an online 
SUpport PRogramme (SUPR) for hearing-impaired 
adults and their CPs. SUPR is based on the Home Educa-
tion programme developed by Kramer et al.37 The original 
version developed in 1995 has been updated so that 
it would be applicable for use over the internet. SUPR 
has also been expanded with extra elements including 
instructional videos on how to operate and maintain 
hearing aids and peer testimonials. All elements will be 
sent about biweekly via email.

This study aimed to involve seventy HAD practices, of 
which half will offer the training programme. This large 
number of practices contributes to a large sample size 
(and therefore statistical power), and it reflects real-world 
clinical practice and thus contributes to the external 
validity of the future results. The study will include an 
18-month follow-up. As was mentioned earlier by Barker 
et al, Wong and Hickson and Kramer et al, more research 
on treatment efficacy in the long(er)-term is essential 
because it is possible that some short-term effects may 
disappear and other effects can arise.34 36 37

The aim of this study is to determine the effectiveness 
of SUPR as part of standard HAD care among older 
hearing aid users (HAUs) and their CPs. Based on the 
active elements included in SUPR, we hypothesise that 
older HAUs who receive SUPR in addition to hearing 
aid fitting will show the following favourable effects at 
18 months follow-up when compared with HAUs who 
receive hearing aid fitting only:

►► More use of favourable and less use of unfavourable 
communication strategies (primary outcome 
measures).

►► Better personal adjustment to hearing impairment, 
higher self-efficacy of hearing aid handling, 
higher hearing aid use, less activity limitations and 
participation restrictions, less handicap and disability, 
better self-reported intervention outcomes, higher 
readiness to do something about their hearing and 
higher satisfaction with HAD services (secondary 
outcome measures).

These effects will be studied both in first-time and expe-
rienced HAUs.

►► Consistent with the findings by Kramer et al,37 we 
hypothesise that effects on all outcomes will be larger 
in first-time HAUs than in experienced HAUs.

With regard to the CPs, we hypothesise that CPs who 
receive SUPR—as compared with CPs whose loved ones 
only receive hearing aid fitting—will show the following 
favourable effects:

►► Lower third-party disability and better self-reported 
intervention outcomes.

Methods
Study design
A cluster randomised controlled trial with an 18-month 
follow-up period will  be performed. Cluster randomisa-
tion (with the HAD practice as a unit) was chosen over 
individual randomisation because the latter would hold a 
high risk of contamination. In case of individual randomi-
sation, the HAD personnel would have to switch between 
approaches (SUPR/care as usual  (CaU)) frequently 
and could accidentally refer to or offer SUPR to clients 
assigned to the CaU group. In addition, as the time 
between informing the clients about the study, receiving 
clients’ consent and the start of SUPR/CaU was relatively 
short, performing randomisation on an individual level 
was not feasible. Dutch HAD practices and consequently 
all clients in these practices were randomly assigned to 
one of two groups. The control group received CaU which 
is hearing aid fitting only, while the intervention group 
received hearing aid fitting supplemented with SUPR.

Care as usual
CaU starts with a preparation appointment during which 
a screening pure-tone audiogram (only air conduction) 
is administered by the hearing aid dispenser. If the 
hearing loss in one or both ears is at least 35 decibel (dB) 
hearing level (HL) (averaged over the three frequencies 
1, 2 and 4 kHz) in one or both ears, someone is consid-
ered potentially eligible for hearing aid fitting and more 
comprehensive audiometry is required. If the client is 
interested in hearing aids, his/her general wishes and 
goals are discussed after which the Amsterdam Inventory 
for Auditory Disability and Handicap (AIADH; Kramer 
et al)45 is handed out. Clients are asked to complete the 
AIADH at home and bring it along to the next appoint-
ment. The AIADH assesses hearing activity limitations 
and participation restrictions. Clients are asked to assign 
a CP and involve them throughout the rehabilitation (eg, 
bring them to appointments). During the next appoint-
ment, that  is, the intake appointment, comprehensive 
audiometry (air and bone conduction, and speech audi-
ometry) are performed. The results of all tests, the 
AIADH and the wishes of the client determine what 
type of hearing aid may be best suited for this person. 
The appropriate hearing aids will be selected and fitted 
directly (if available in the HAD practice) or in a subse-
quent fitting appointment. Fitting is followed by a trial 
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period which usually lasts up to 4 weeks, during which 
people can try out the hearing aid and decide whether or 
not to purchase it. Depending on the client’s needs, fine-
tuning or other follow-up appointments are scheduled. 
These can be scheduled during the trial period and after 
the device has been purchased.

Intervention: SUPR
SUPR consists of a Practical Support Booklet and online 
elements. In addition, clients are asked to assign a CP 
who is involved actively in the programme (see below).

Practical Support Booklet
The Practical Support Booklet will be handed out at the 
end of the preparation appointment (first-time HAUs, 
experienced HAUs) or the intake appointment (experi-
enced HAUs). The aims of the Practical Support Booklet 
are to: 1) assist clients and CPs in getting familiar with 
their hearing aid, 2) stimulate clients’ use of the hearing 
aid and clients’ and CPs’ use of communication strategies 
and 3) guide clients and their CPs through the various 
stages (ie, appointments) of the rehabilitation trajectory. 
Although the theoretical elements of the booklet can also 
be used as a reference after the purchase of the hearing 
aid, the booklet’s focus is on the period between the first 
HAD appointment and the end of the trial period. The 
booklet covers four parts, corresponding to the four key 
appointments during the trial period  (ie, preparation 
appointment, intake appointment, control-tuning and/
or fine-tuning appointment and purchase appointment). 
The information that is provided is synchronised with the 
topics which are typically discussed during these appoint-
ments. The first part outlines the process of getting a 
hearing aid and includes an introduction to the hearing 
aid dispenser’s care and an explanation about the pure 
tone audiogram. The client is asked to write down and 
rank specific communication goals (s)he wishes to reach 
by the end of the trial period (eg, "I want to be able to hear 
the stories of my 10 year old granddaughter Anne when I 
pick her up from school every Monday". The second part 
revolves around the types of hearing aids available and 
the client’s hearing aid preferences. Information about 
how to operate and maintain the device is provided as 
well. In the third part, the client and the CP are asked to 
write down their experiences with the new hearing aid 
and its settings. This information will be used for further 
refinement of the fitting. The final section of the booklet 
provides information on assistive listening devices, reim-
bursement of costs, more information on the audiogram, 
types of hearing loss and the types of hearing aids (eg, 
behind-the-ear, in-the-canal or receiver-in-the-ear). In 
addition, an overview of the most important communi-
cation strategies that clients and their CP can apply is 
provided. The content and the appearance of the booklet 
were developed over the course of several months by the 
HAD company. Although no specific guidelines were 
used for the development of the written health informa-
tion in the booklet, a number of the subsequent steps 

that are deemed important by Caposecco et al were taken 
into consideration: 1) interviews with key stakeholders 
(clients, CPs, HAD practice personnel) were held to 
specify the booklet’s goals and functions, 2) graphics 
and text were developed and optimised with regard to 
their understandability and attractiveness (language diffi-
culty, layout, font size, paragraphing), 3) a first complete 
version of the booklet was pilot-tested in 10 HAD prac-
tices for several months. Feedback by all key stakeholders 
was collected and 4) the feedback was incorporated in a 
new and final version of the booklet (which was used in 
the study).46

Online elements
After the intake appointment, the links to the online 
elements will be sent to the participants via email. There 
are 2 emails which offer contact with the HAD practice 
and 11 emails which contain the links to the various educa-
tional videos that are offered (see below). The online part 
spans a period of up to about 6 months after the hearing 
aid purchase. The exact duration of SUPR depends on 
the duration of the trial period. For example, if a trial 
period is finalised in 3 weeks instead of the average four, 
the total duration of SUPR is 1 week shorter.

The educational videos consist of: 1) training modules 
on hearing aid handling skills. These comprise three short 
instruction videos with practical information on the use 
and maintenance of hearing aids. Participants receive the 
link to the relevant instruction video depending on their 
style of hearing aids (ie, behind-the-ear, in-the-canal or 
receiver-in-the-ear); 2) training modules on communica-
tion strategies and personal adjustment. This is a remake 
(ie, a modernised version) of the home educational 
programme ‘Horen en Gehoord Worden: Hoe kan het beter’, as 
developed by Kramer et al.37 It comprises five short videos 
showing the difficulties that hearing-impaired people can 
experience in everyday listening situations. The typical 
reactions by both the hearing-impaired people and his/
her social environment to these situations are shown, 
and a trainer illustrates how communication could be 
improved by using communication strategies (for both 
hearing-impaired people and his/her CP); 3) three 
testimonials by hearing-impaired peers who share their 
experiences with hearing aids.

Measurements
For all participants four measurements will beconducted: 
at baseline (after the preparation appointment, but 
before the actual hearing aid fitting) (T0), 6 months after 
the hearing aid purchase (T1), 1 year after the hearing 
aid purchase (T2) and 18 months after the hearing aid 
purchase (T3). Measurements at T3 serve to determine 
the long-term effects of SUPR, that  is, 1 year after its 
completion. Data will  be collected using online ques-
tionnaires through Survalyzer, which is an online survey 
programme. Email reminders will be sent within a week 
after the first invitation-email and another week after the 
first reminder, if necessary.
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Study population and recruitment
The following procedures were followed during the 
recruitment period (February 2016 to September 2016). 
Hearing aid dispensers invited clients to participate in 
the study. First-time HAUs were invited at the end of 
their preparation appointment. Experienced HAUs were 
invited at the end of their preparation or at the end of 
their intake appointment, if they did not require a prepa-
ration appointment. Hearing aid dispensers handed out 
an information package including an invitation letter, 
a selection form outlining the inclusion and exclusion 
criteria, a brochure about the study and an envelope with 
an information letter and brochure for the CP. All inter-
ested participants were asked to enrol themselves for the 
study by subscribing on a registration webpage and signing 
the online consent from there. Every month, the number 
of clients who were invited (number of envelopes that 
was handed out) and were enrolled (number of online 
subscriptions) per HAD practice were determined. When 
enrolment numbers for a particular HAD practice were 
relatively low, a phone call was made to the specific HAD 
practice to notify them of their current number of enrol-
ments, to identify possible underlying reasons, and to 
motivate them to reach the required target. Throughout 
the recruitment period, the HAD headquarters organised 
motivational conference calls for the HAD practices that 
had not yet reached their target. Finally, when enrolment 
ratings continued to be behind target, employees of the 
headquarters directly invited potentially eligible clients 
who were not invited by the HAD practice personnel, via 
a telephone call. The information package was then sent 
via mail.

Incentives
After completing the T0 questionnaire, all participants 
will be offered a voucher of €50 to spend on a hearing 
aid or €25 to spend on other articles of the HAD practice 
if they decide not to purchase a hearing aid. CPs will be 
offered a gift card. In addition, participants in the control 
group will be offered a shortened version of SUPR after 
18 months. For them, SUPR will be slightly adjusted such 
that it became suitable for individuals who had already 
started using a hearing aid.

Employees of the HAD practices will  beoffered gift 
cards once the total number of participants is recruited 
(see ‘Sample size calculation’ section).

Inclusion criteria
The following inclusion criteria for the hearing aid candi-
dates were applied:

1) age 50 years or older; 2) willing to try out one or 
two new hearing aid(s) (ie, agreed to plan a follow-up 
appointment). This hearing aid could be their first (ie, 
first-time HAUs) or a replacement hearing aid (ie, expe-
rienced HAUs). Clients who did not purchase a hearing 
aid after the trial period were considered dropouts; 3) 
sufficient understanding of the Dutch language; 4) 
access to a personal computer with internet access and 

owner of an email account for the total duration of the 
study.

Exclusion criteria
The following hearing aid candidates were excluded: 
1) candidates who received additional care at a special-
ised Audiology Clinic. In the Netherlands, an Audiology 
Clinic offers elaborate, multidisciplinary and specialised, 
tertiary healthcare and is aimed at people with complex 
hearing problems. This care may overlap and/or inter-
fere with that of SUPR; 2) candidates who received a 
hearing aid primarily to suppress tinnitus complaints. For 
these individuals, the focus of the rehabilitation is not on 
restoring communication per se, and as such, they were 
not part of the target group of SUPR.

Although all participants were encouraged to assign a 
CP, it was not obligatory for them to assign one in order 
to participate in the study. For the CPs, the only inclu-
sion criterion applied was that they should be 18 years or 
older.

Outcome measures
An overview of all outcome measures and measurements 
over time according to Standard Protocol Items; Recom-
mendations for Interventional Trials is attached (see 
online supplementary appendix 1).47

Primary outcome measures—HAUs
►►  The use of communication strategies  will  be measured 

using the reliable and validated Dutch 35-item version 
of the Communication Profile for the Hearing 
Impaired (CPHI).48 49 Communication strategies are 
measured using the following subscales: maladaptive 
behaviours, verbal strategies and non-verbal strategies. 
Each subscale consists of statements for which the 
respondent has to indicate how often (s)he applies 
this strategy. An example: "I avoid conversations 
with strangers, because of my hearing loss" (subscale 
maladaptive behaviour). The five response options 
range from ‘almost never’ to ‘almost always’. Scores 
are averaged per subscale and range from 1 to 5. 
Some items were recoded because of reverse scaling. 
High scores indicate favourable strategies, whereas 
low scores indicate unfavourable strategies.

We have chosen for the communication strategies 
subscales of the CPHI as central outcome measures for 
the following reasons. First, the subscales are purported 
to measure the constructs that are acted on by the core 
active element of the intervention (ie, the revised home 
education programme). Second, the CPHI has proven to 
have very good validity and reliability in the target popu-
lation of this study.49

Secondary outcome measures—HAUs
►► Personal adjustment to hearing impairment  will also be 

measured using the reliable and validated Dutch 35-
item version of the CPHI.48 49 This second section of 
the CPHI deals with personal adjustment and also 
contains three subscales: self-acceptance, acceptance 
of loss and stress and withdrawal. An example item of 
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the latter subscale is: "I feel very tense because of my 
hearing loss". The five response options range from 
‘totally disagree’ (one) to ‘totally agree’ (five). All 
items were recoded because of reverse scaling. After 
recoding the item scores, average scores per subscale 
can be calculated, with low scores indicating poor 
personal adjustment and high scores indicating good 
personal adjustment.

►► Self-efficacy of hearing aid handling will  be measured 
by the basic handling subscale of the Measure of 
Audiologic Rehabilitation Self-Efficacy for Hearing 
Aids (MARS-HA). The English version of this 7-item 
subscale has good psychometric quality.50 Scores can 
range from 0% to 100%, with lower scores representing 
less certainty in one’s capability of handling a hearing 
aid. At T1, T2 and T3, the 5-item subscale advanced 
handling will be additionally administered. Dutch 
versions of the scales were created using the forward-
backward method.51 At T0 ‘expected self-efficacy’ 
will be administered, whereas at T1, T2 and T3 
‘experienced self-efficacy’ will be determined as the 
new hearing aids will have been fitted by then. For 
measurement of ‘expected self-efficacy’, all MARS-
HA-items start with "I think I can …", whereas for 
measurement of ‘experienced self-efficacy   all items 
start with "I can…".

►► Hearing aid use. Self-reported use will  be measured 
using the first item of the International Outcome 
Inventory—Hearing Aids (IOI-HA) ("How many 
hours per day on average have you been using your 
hearing aid(s) in the last two weeks?"). Response 
options are ‘none’, ‘less than 1 hour a day’, ‘1–4 hours 
a day’, '4–8 hours a day’ and ‘more than 8 hours a 
day’.52 Self-reported hearing aid use will additionally 
be measured by three questions from the use 
questionnaire developed by Laplante-Lévesque et al.53 
The latter questionnaire was translated into Dutch, 
using the forward-backward method.51 Hearing aid 
use will also be measured objectively via data-logging.

►► Self-reported intervention outcomes (hearing aid rehabilitation 
and SUPR outcome). IOI-HA (items 2–7) and the 
equivalent IOI-AI (all seven items) will be used to 
assess the outcome of hearing aid rehabilitation and 
SUPR, respectively.52 The Dutch version of IOI-HA has 
a good test–retest reliability and validity.54 The first 
item of the IOI-AI determines the frequency of the 
use of the alternative intervention, that is, "How often 
have you used the learnt communication strategies on 
an average day in the last 2 weeks?" Response options 
are ‘never’ (1), ‘rarely’ (2), ‘sometimes’ (3), ‘often’ 
(4) and ‘almost always’ (5). Items 2–7 of the IOI-HA/
IOI-AI questionnaire cover: benefit, residual activity 
limitations, satisfaction with the hearing aid(s)/
SUPR, residual participation restrictions, impact on 
others and quality of life.

►► Satisfaction with the HAD practice service. Satisfaction will 
be measured by the following question: "How likely is 
it that you would recommend the service of the HAD 

practice to other people (family, friends, colleagues)?" 
It is scored on a visual analogue scale running from 0 
(=not at all likely) to 10 (=extremely likely).

►► Self-reported activity limitations and participation restrictions 
are measured using the reliable and validated original 
(Dutch) version of the AIADH.45 55 It contains 28 
questions regarding everyday listening situations. An 
example is: "Do you immediately look into the right 
direction when somebody calls you in the street?" 
The 4-point response scale covers: ‘almost never’ 
(1), ‘sometimes’ (2), ‘often’ (3) and ‘almost always’ 
(4). When the participant answers the question with 
‘almost never’ or ‘sometimes’, he or she is directed to 
a next question, which is about the inconvenience of 
not being able to hear well in that specific situation. 
Response options are: ‘no’ (1), ‘a little’ (2), ‘very 
handicapped’ (3) and ‘extremely handicapped’ (4). 
Hence, the total score can range from 28 to 112 
with higher scores indicating greater participation 
restrictions.

►► Readiness to do something about one’s hearing problems will 
be measured by the validated Dutch 24-item version of 
the University of Rhode Island Change Assessment.56 
Formulations of items were adjusted such that they 
applied to hearing problems. The inventory contains 
24 statements regarding attitudes and behaviours 
assessing an individual’s stage of behaviour change. At 
T0, the scores on the following stages will be assessed: 
pre-contemplation (does not intend to take action in 
the foreseeable future, eg, "As far as I’m concerned, 
I don’t have any problems with my hearing that 
need changing"), contemplation (intends to change 
in the next 6 months and is aware of the pros and 
cons of changing), and action (has made specific 
modifications in his/her lifestyle towards healthy 
behaviour). At T1, T2 and T3, the maintenance stage 
(can maintain the changes in new behaviour) will be 
added. The five response options range from ‘fully 
disagree’ (score one) to ‘fully agree’ (score five). 
Summed scores for each subscale will be calculated. 
In addition, the composite ‘readiness score’ (adding 
the contemplation, action and maintenance scores 
and subtracting the precontemplation score) and 
the composite ‘committed action score’ (subtracting 
the contemplation stage score from the action stage 
score) will be calculated.56 The higher the composite 
scores, the further the respondents are along the 
stages of change.

►► Emotional response to hearing problems. The Hearing 
Handicap and Disability Inventory will be used.57 The 
purpose of the inventory is to identify the individual’s 
problems caused by hearing loss. Only the section 
‘emotional response’ will be administered. It contains 
five statements each with five response options: ‘yes!’ 
(4), ‘yes’ (3), ‘more or less’ (2), ‘no’ (1) and ‘no!’ 
(0). An example is: "I find it difficult to accept that I 
am hearing impaired". Lower scores indicate better 
outcomes.
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Secondary outcome measures—CP
►► Third-party disability will be measured using the 

Significant Other Scale for Hearing Disability.12 
This questionnaire was translated into Dutch for the 
purposes of this study following a forward-backward 
method.51 The 27-item questionnaire addresses the 
problems and limitations experienced by the CP. An 
example item is: "Because of my partner’s hearing 
difficulties I have to repeat myself often". For each 
item, the CP has to indicate how much of a problem 
it is for him/her: ‘no problem’ (0), ‘a mild problem’ 
(1), ‘a moderate problem’ (2), ‘a severe problem’ 
(3), ‘a complete problem’ (4). Higher scores indicate 
greater difficulties.

►► Hearing aid rehabilitation and SUPR outcome as viewed 
from the perspective of the CP will be administered with 
the 7-item IOI-HA-SO/IOI-AI-SO and covers use, 
benefit, residual activity limitations, satisfaction, 
residual participation restrictions, impact on others 
and quality of life.58

Baseline measurement—demographical characteristics
►► Gender (male/female).
►► Age (in years).
►► Marital status (married/cohabiting/widow or 

widower/divorced/single, never married).
►► Living situation (living together with my partner/

living together with my partner and children/living 
together without my partner but with one or more 
family members/living alone (own room) or in a care 
institution/living alone, independently or nursing 
home/other, namely…).

►► Level of education (no completed education/lower 
general education, elementary education or a part 
of it/lower general secondary education/vocational 
education/secondary education/technical and 
vocational education/higher professional education/
higher general education/scientific education/other, 
namely…).

►► Occupational status (yes/no).
►► Country of birth (The Netherlands/other, namely…).
►► Country of birth father (The Netherlands/other, 

namely…).
►► Country of birth mother (The Netherlands/other, 

namely…).
►► Hearing loss in each ear, in dB HL (averaged over 1, 2 

and 4 kHz) as retrieved from the pure-tone audiogram 
as provided by the hearing aid dispenser.

Randomisation
HAD practices were randomly assigned to offer CaU or 
the intervention. To avoid an unequal distribution of 
HAD practices with regard to level of urbanisation, HAD 
practices were prestratified (HAD practices located in a 
relatively rural area vs in an urban area) and randomi-
sation occurred within these two strata. A statistician 
performed block randomisation of the HAD practices 
in the statistical software R, with random permutation in 

blocks of size four and with a fixed seed. Thirty-four HAD 
practices were assigned to CaU and 36 HAD practices to 
the intervention group. The recruitment procedure and 
period was the same for all 70 included HAD practices 
(the total list of included HAD practices are available on 
request from the research team).

Sample size calculation
Sample size calculations are based on the expected effects 
of the intervention on the primary outcomes: communica-
tion strategies (CPHI). Demorest and Erdman indicated 
that the expected difference on the subscales of the 
CPHI varies from 0.67 (maladaptive behaviour) to 0.95 
(self-acceptance).59 Given that in a previous study,37 the 
effect of the programme was larger for first-time than for 
experienced users, we calculated sample sizes separately 
for first-time and experienced users. For first-time HAUs, 
we based our sample size calculations on an expected 
difference of 0.67 between the intervention and the CaU 
group. Note that the subscale with the smallest minimal 
importance difference (ie, maladaptive behaviour) was 
used in the calculation, as finding a significant difference 
on this measure requires the largest number of partici-
pants. Calculations in PASS 12 (tests for two means in a 
cluster-randomised design; intracluster correlation coef-
ficient: 0.01; alpha: 0.05; power: 0.80) shows that when 
70 HAD practices are included (of which half will offer 
SUPR and half will offer CaU), the number of first-time 
HAUs to include in the analyses is two per HAD prac-
tice. For the sample size calculation of the experienced 
users, we chose an expected difference of 0.4 between 
the intervention and CaU group. The expected differ-
ence was set lower than for first-time HAUs as Kramer et 
al had previously found generally smaller effects for expe-
rienced users than for first-time users.37 With a difference 
of 0.4, the number of experienced HAUs (power: 0.80) 
to include is three per HAD practice. We expected the 
proportion of dropout or loss to follow-up across the study 
to be 20%. This includes loss to follow-up for a range of 
reasons: no motivation anymore, reluctance to purchase 
a hearing aid after a successful trial, sickness, death, etc. 
Taking the loss to follow-up and the proportion of clients 
that normally purchase a hearing aid into account results 
in a total (rounded) number of four first-time HAUs per 
HAD practice and five experienced HAUs per HAD prac-
tice to be recruited.

Statistical analyses
To check the comparability between the groups (CaU 
or intervention group) at baseline, baseline character-
istics of the participants will  be compared using the χ2 
test (for categorical variables), the independent samples 
t-test (for normally distributed continuous variables) and 
the Mann-Whitney U test (for non-normally distributed 
continuous variables). Comparability will be checked for 
all demographic variables and all primary and secondary 
outcomes.
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For the effect analyses, the groups will  be compared 
on all primary and secondary outcome measures using 
linear mixed models including the results at T0, T1, T2 
and T3. Group, time and their two-way interaction will 
be included as fixed effects in the mixed models, with 
random intercepts for subject and HAD practice. For 
the covariance matrix, a variance component structure 
will  be chosen. To adjust for potential bias associated 
with multiplicity of analyses, statistical significance levels 
will  beset at p<0.016 (0.05/3). If a significant effect 
will be found, an independent samples t-test was used and 
a Bonferroni correction will be administered because of 
multiple comparisons. Type of HAU (first-time or expe-
rienced) will be tested as an effect modifier for potential 
subgroup differences.

In case of substantial missing data, multiple imputation 
will be applied. The main analysis was intention to treat. 
Any outcome measure to be collected for participants 
who discontinue or deviate from intervention protocols 
will be saved and analysed according to the intention-
to-treat protocol. In addition, a per-protocol analysis 
will be performed. A per-protocol analysis includes those 
participants who completed the intervention originally 
allocated as described in the study protocol. As a per-pro-
tocol analysis can potentially yield biassed effects (eg, see 
CONSORT statement),60 great caution will be exerted 
when interpreting these results. In addition, the report of 
these findings in future articles will be nuanced explicitly 
and thoroughly.

Process evaluation
The process of implementing SUPR into the HAD care 
in the intervention arm will be evaluated. The main aims 
of this evaluation are to gain insight into 1) the circum-
stances in which the intervention was implemented, 
2) (non-) compliance with the intervention and 3) the 
professionals’ and clients’ appraisal of the intervention.

The process evaluation will  be carried out according 
to the framework as proposed by Linnan and Steckler.61 
It covers seven parameters: recruitment, reach, fidelity, 
dose delivered, dose received and implemented, satisfac-
tion and perceived benefit.62 A brief description of each 
of the parameters is given below.

►► Recruitment refers to the procedures applied to 
approach and attract potential participants. The 
hearing aid dispensers will be asked to provide this 
information.

►► Reach. This is the proportion of people participating 
relative to the number of people invited.

►► Fidelity relates to the question of whether the 
intervention was provided as intended. The team that 
is responsible for the email contact will be asked to 
provide a written report on this.

►► Dose delivered: 1) Did the personnel of the HAD 
practice hand out the Practical Support Booklet at 
the end of the preparation appointment? 2) Did the 
personnel of the HAD headquarters send out the 
emails correctly (correct content) and on time?

►► Dose received and implemented: 1) Did the 
participants receive and use the Practical Support 
Booklet? 2) Did the participants open the emails and 
the videos? If so, did they watch the whole video, or 
part(s) of it? The video watching behaviour will be 
determined using Quadia (supplier of online video 
content) and Google analytics. Data on the average 
watching time per video, and how many times a 
particular video has been opened will be determined. 
Due to the privacy regulations the HAD company 
is subject to, the company is only allowed to collect 
video watching data on a group level (and not on 
an individual level). As all the HAD practices of the 
company that do not participate in the study provide 
SUPR as their standard care at the time of the study, 
the researchers will not be able to determine specific 
group averages of the study participants (the averages 
are based on both study participants and regular 
HAD clients). Information on implementation of the 
knowledge that participants learnt from SUPR will be 
deduced from the IOI-AI questionnaire (item on use) 
on T1. If participants received and used the Practical 
Support Booklet will be measured by a questionnaire.

►► Satisfaction: satisfaction of the participant with SUPR 
will be evaluated using the IOI-AI questionnaire (item 
satisfaction) on T1. The hearing aid dispensers will 
be asked to answer the question: How would you rate 
your satisfaction with SUPR?

►► Benefit: information on the experienced benefit 
of the participant will be obtained from the IOI-AI 
questionnaire (item benefit) on T1. The hearing aid 
dispensers will be asked to answer the question: How 
would you rate the perceived benefit from SUPR for 
your clients’ ability to improve in communication?

Additionally, focus group discussions with participants 
from the intervention group will be organised to gain 
insight into the reasons for using the knowledge of 
SUPR in their daily lives or not. A minimum of two focus 
groups will be organised. The exact number will depend 
on data saturation. Heterogeneity in age, gender, educa-
tional level, severity of hearing impairment and stage 
of behaviour change (at baseline) within the groups 
will bestrived for. Given the difficulties hearing-impaired 
individuals might have with group conversations, the 
focus groups will have a maximum size of six participants 
each.

Ethics and dissemination
Protocol amendments, confidentiality and dissemination 
policy
Any future protocol modifications will  be submitted 
to the VU University Medical Center Medical Ethical 
Committee. Directly on approval, the modification will 
be corresponded to the trial registry.

Personal information about enrolled participants will 
only be  shared with employees of the headquarters of 
the HAD practices who signed a privacy declaration. This 
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exchange of personal information will only occur in order 
to collect data within the framework of the study (eg, to 
collect audiogram data, hearing aid purchase status and 
use of SUPR). Any exchanged data and personal informa-
tion will be password protected.

VU University Medical Center has all property rights on 
the final results of the trial and is entitled to publish the 
results. The funder is not entitled to publish the results 
without written consent of the VU University Medical 
Center. These agreements are secured in a contract. For 
specific author contributions for the current paper, see 
‘Authors' contributions’.

Findings of the study will be published in scientific jour-
nals and presented at scientific conferences, and were 
communicated within the national and international 
media. A short report of the study findings was sent to 
interested participants. The results were communicated 
within the hearing aid dispenser company.

Data collection forms and data storage
Data collection forms and procedures for data manage-
ment are available on request. All data will be collected 
digitally and will be stored on a computer disk at the VU 
University Medical Center, which is locked with a secu-
rity code only available to members of the SUPR research 
team. According to Good Clinical Practice guidelines 
and after having received informed consent, data will be 
archived for a period of 15 years after finalising the 
study. After finalisation, the key file (connecting partic-
ipant numbers to the names and contact details of the 
participant) will be destroyed once it was expected that 
participants do not need to be approached further for 
the purposes of the study. We will perform double data 
entry of a selection of the audiograms and the baseline 
AIADH data for quality purposes.

Monitoring
The study is subjected to local regulations and its quality is 
monitored by the research institutes (ie, EMGO+) Quality 
Committee. This committee is responsible for developing, 
implementing and maintaining a system for quality assur-
ance and control for all research within the institute. Due 
to the decision of the Dutch Institutional Review Board 
of the VU Medical University Center Amsterdam that the 
study does not fall under the Research Involving Human 
Subjects Act, the formation of a Clinical Trial Data Moni-
toring Committee was not deemed necessary.

Discussion
Like in most parts in the world, usual care for adults 
with hearing impairment in the Netherlands is mostly 
restricted to audiological assessment and hearing aid 
fitting. This type of care is in the large part provided 
by commercial hearing aid dispensers. Communication 
programmes aimed at improving the use of favourable 
communication strategies, increasing personal adjust-
ment to hearing impairment and improving hearing 
aid handling skills are not provided on a large scale in 

standard hearing healthcare settings. This is undesir-
able, as there is a growing body of evidence showing 
that offering such programmes can effectively decrease 
communication problems and associated negative 
health outcomes.27 33 38 42 Likewise, despite the fact that 
including CPs in the rehabilitation process is increas-
ingly recognised within audiology as a prerequisite for 
successful rehabilitation,12 CPs are not yet part of standard 
hearing healthcare. In the current study, these elements 
(ie, a communication programme and involvement of a 
CP) are part of a programme called SUPR that is incorpo-
rated in regular hearing aid dispensing care and that will 
be tested for its effectiveness. SUPR’s primary aims are to 
improve older hearing aid owners’ communication strat-
egies and personal adjustment and decrease their CPs’ 
third-party disability. To our knowledge, similar online 
support programmes for HAUs that are implemented on 
a large scale in hearing aid dispenser settings are not yet 
available.

A strength of the SUPR programme is that for those who 
are at risk for isolation or those who have reduced access to 
healthcare, the internet can be a practical tool providing 
direct access to health services.63 Other elements that can 
add to the effectiveness of online support programmes 
as SUPR are that it can (partly or mainly) be provided 
in a visual mode (images, written text, subtitles), the 
volume can be controlled, background noises can be rela-
tively easily eliminated and online support programmes 
provide the opportunity to tailor intervention elements.

A few limitations to the design need to be considered. 
Unfortunately, it is not possible to perform a double-
blinded, randomised controlled trial due to the nature of 
the intervention study. Blinding of the participants is not 
possible as they will be informed about the general aim 
of the SUPR study (ie, to evaluate a support programme) 
and know that they are either part of the group that 
receives CaU or SUPR. Nevertheless, we will attempt to 
minimise the provision of information on the content of 
SUPR to participants of the CaU group. The participants 
only know that SUPR is a support programme aimed to 
‘improve communication’, but do not know what the inter-
vention further entails. This way, we aimed to prevent that 
they would independently seek access to SUPR (which 
would cause contamination) and that their knowledge 
of the care they were missing out on would affect their 
responses in the questionnaires. We further attempted 
to prevent contamination by offering the programme to 
the CaU participants for free after completing the study. 
Blinding the researchers during the effect analysis is also 
not possible as the IOI measure that is administered at 
T1, T2 and T3 indicates what group each participant was 
randomised to (IOI-HA only: CaU group; IOI-AI: inter-
vention group).

SUPR is an online intervention, it is thus essential that 
people have access to a device with internet access and 
an email account. Participants who have access to the 
internet will most likely be of high SES and this might 
bias the data. The fact that the support programme as 
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such reaches a selective part of the dispenser’s clientele 
requires further discussion. Consistent with findings from 
Choi and Dinitto and Fox , who compared non-internet 
users and users, it is possible that the older people partic-
ipating in the SUPR study generally have a somewhat 
higher socioeconomic status and are somewhat younger 
than the average clientele of the dispenser.64 65 With 
regard to age however, it should be noted among the 
young-old (aged 55–74 years) the weekly internet use has 
increased from 70% in 2010 to 83% in 2015 in the Neth-
erlands and will most probably keep rising in the future.66 
This suggests that the large majority of the younger-old 
can currently already be reached with SUPR and this will 
improve even more in the future. The non-use of internet 
among the older olds (aged 75+  years) currently still is 
substantial, although this proportion also has decreased 
strongly in the past few years (66% in 2012 to 50% in 
2015).67Furthermore, it is encouraging that older internet 
users, generally use it more for health-related tasks or 
information than for personal tasks.68 In addition, people 
with hearing loss are more likely to use the internet than 
people in the general population (OR=1.74, 95% CI 1.23 
to 3.17).69 Baring these developments in mind, we are 
confident that the large majority of the older HAUs who 
can potentially benefit from SUPR will be increasingly 
eligible and open to using SUPR to improve their hearing 
health.

At the start of the study, participants might downplay 
their hearing problems because hearing loss stigma 
causes them to be reluctant to acknowledge or recog-
nise their hearing problems.70 We expect that SUPR 
will have a positive effect on acceptation of hearing loss, 
and therefore people may report a disability level that is 
‘more honest’. This may hold particularly for the first-
time HAUs who have never gone through an intensive 
rehabilitation trajectory before and less so for the expe-
rienced users. As such, it is possible that this mechanism 
will cause an increase in self-reported hearing disability in 
the intervention group over time. This would counteract 
the favourable effect that SUPR is expected to create, 
that is, a decrease in experienced disability. To examine 
whether the first-mentioned mechanism would apply, one 
of the subscales of the CPHI on acceptation of hearing 
loss can be used.48 With this subscale, we can examine if 
acceptance is a mediator between time and hearing status 
for the intervention group.

This study aims to perform a process evaluation, as is 
strongly recommended in all randomised controlled 
trial research. A process evaluation provides insight into 
reasons for the demonstrated (absence of) effectiveness of 
the intervention and might offer information concerning 
the generalisability of the study results. When no or only 
small significant effects of SUPR will be found, we may be 
able to modify the programme based on the results of the 
process evaluation after the study.

In the future, it is expected that there will be an 
increasing demand for solutions for hearing health 
conditions due to the ageing population and thus 

increased prevalence of hearing problems. SUPR is 
especially developed for use on a large-scale basis in 
HAD practices. The large number of practices that are 
involved in the study contributes to a large sample size 
(and statistical power), and  it reflects real-world clin-
ical practice. This will potentially make a strong case for 
the extrapolation of the study’s results. Demonstrating 
the effectiveness of programmes would be a great step 
forward improving healthcare services for people with 
hearing impairment.
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