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Keywords: Sensory impairment is common in older age and may be associated with intra- and interpersonal struggles.
Sensory loss Treatment and intervention efforts may be hampered by functional difficulties or unwillingness to receive face-
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to-face mental health services. The current study seeks to assess the efficacy of an online psychological inter-
vention for older adults with sensory loss and their spouses in Denmark, using a two-arm, parallel-group, ran-
domized controlled trial study design. Participants will be randomly assigned to the intervention group or
waiting list control group. The intervention consists of four digital, sequential modules that contain psycho-
education and Acceptance and Commitment Therapy inspired therapeutic activities. Individuals will be assessed
at baseline, 6 weeks, and 10 weeks post-baseline, and for the intervention group only, at 18-weeks. The outcomes
are well-being (primary), relationship satisfaction (secondary), and depressive symptoms (tertiary). The data will
be analyzed using multilevel modeling to account for non-independence of data (nesting within participant and
within couple). This is the first randomized controlled trial study of an online psychological intervention for
older adults with sensory loss and their spouses and it will provide valuable knowledge regarding whether
internet-delivered intervention is effective for this population group.

In it together: using acceptance and commitment therapy to treat depression (Goodman and Shippy, 2002). Moreover, both partners
distress among older adults with sensory loss and their spouses report decreased relationship satisfaction and greater relationship
inequity, in part due to reduced and poorer communication and loss of
shared activities (Lehane et al., 2017). Consequently, these negative
outcomes make the development of interventions that target individual
and relational well-being in this population a research and societal
priority (Lehane et al., 2016).

One psychological evidence-based treatment for chronic illness-
related distress is Acceptance and Commitment Therapy (ACT; Harris,
2006; Podina et al., 2018). The aim of ACT is to foster greater psycho-
logical flexibility, such that people are better able to respond adaptively
to challenges and to maintain active engagement with one's own life
(Dindo et al., 2017). Psychological flexibility is achieved through 1)
being present in the moment, that is, bringing full awareness and
engagement to current experiences, with openness, interest, and
receptiveness, 2) stepping back from negative thoughts and recognize
that they are transient events that will pass (cognitive defusion), and 3)

Impairments in hearing and/or vision are common in older age.
Within Europe, the prevalence rates of hearing and vision impairment
are approximately 20-40 % (Roth et al., 2011; Viljanen et al., 2013).
Because of ageing populations and widespread increases in known
sensory loss-related risk factors such as diabetes, it is expected that the
prevalence of sensory loss will only increase, as will its associated
mental health burden (Rein et al., 2009; Wallhagen et al., 1997).

With sensory impairment comes increased communication diffi-
culties, social isolation, and psychological distress, for the impaired
person and their spouse (Lehane et al., 2017; Lehane et al., 2018a).
Further, older adults with sensory loss and their spouses are known to
have greater risk of mental health difficulties, such as depression and
anxiety, compared to their sighted and hearing counterparts (Lehane
et al., 2018a). Perhaps due to emotional contagion, when the impaired
person reports depression, partners are also more likely to experience
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making room for unpleasant feelings and thoughts, without resisting
them or giving them undue attention (acceptance and willingness). This
should facilitate a recognition that 4) thoughts, feelings, and actions are
context-dependent, and does not constitute an identity or essence of self
(self as context), that 5) it is important to clarify what is important and
what one's core goals are (values), and 6) that one can take effective
action to achieve one's goals or live by one's values (committed action)
(Dindo et al., 2017; Hayes et al., 2006; Podina et al., 2018). Within the
ACT model, workability is a key process to effect change; that is, to help
people develop greater (non-judgmental) awareness of behaviors, and

Harris, 2009a)

actions

the future
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whether those behaviors “work” to effectively solve the problem, or
simply provide short-term symptom relief. Identification of “unwork-
able” behavioral patterns should then motivate behavioral changes
aligning with one's values and goals (Dindo et al., 2017; Hayes et al.,
2006).

By virtue of its focus on acceptance and workability, as opposed to
change, ACT is an especially suitable treatment for distress related to
chronic conditions (Dindo et al., 2017; Feliu-Soler et al., 2018),
including sensory loss, where people's fears are often grounded in the
realities of their own/spouse's health condition. Indeed, research

Module 1: Living with a sensory loss
1. Living with a sensory loss, including statistics about sensory loss and
statements from other about living with sensory loss
2. A valuable everyday life (Exercise: Your Values - The Bulls Eye activity;

3. Conclusion and Optional homework assignment
a. Exercise: The Willingness and Action Plan (Harris, 2009a)
b. Exercise: The Problems and Values Worksheet (partial) (Harris, 2009a)

Module 2: Thoughts, feelings, and

1. The connection between thoughts, feelings, and actions
2. The things that matter: Social relationships, the romantic relationship, and

3. Your feelings and thoughts (Exercise: Join the Dots; Harris, 2009a)
4. Break the negative spiral (Exercise: Struggling vs. Opening Up; Harris, 2009a)
5. Conclusion and Optional homework assignment

a. Exercise: Simple Ways to Get Present (Take Ten Breaths) (Harris, 2009a)

b. Exercise: Three Good Things (Seligman et al., 2005)

Communication

4. Conclusion

- At the family party

Module 3: Goals for the relationship
1. The impact of sensory loss on the relationship - new roles and
interpersonal dynamics
2. Strengthening your relationship through:

Caring (Exercise: Appreciating Your Partner; Harris, 2009b)
Actions (Exercise: Values-Guided Actions; Harris, 2009b)
3. Conclusion and Optional homework assignment
a. Exercise: How Did You Meet Your Partner? (Harris, 2009b)
b. Exercise: Creating Connection Rituals (Harris, 2009b)

Module 4: A good future

1. Sensory loss and the dilemmas of everyday life: Thinking about actions

- When something is bothering your partner

2. Overview of learning goals for Module 1, 2, and 3

3. Exercise: Goalsetting for the future - What to do more and less that will
benefit me and the relationship

Fig. 1. In It Together: intervention structure and content.
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suggests that acceptance of sensory impairment by both the self and the
partner is associated with reduced psychological distress (Lehane et al.,
2018b; Yorgason et al., 2007). Support for the use of ACT in the context
of hearing loss was found in a recent pilot intervention trial, which
showed promising results with significant psychological gains in the
treatment group (Molander et al., 2018). However, the trial included a
small sample, did not include those with vision loss or dual-sensory loss,
or spouses, did not focus on elderly persons, and involved one-to-one
therapist-client contact. Thus, it is unclear whether the findings are
reliable and generalizable to a larger population and to older adults and
their spouses. Furthermore, interventions requiring one-to-one client
contact cannot easily be scaled to entire populations/large cohorts and
integrated into current care systems at a reasonable cost, and thus, run
the risk of not being implemented, regardless of their promising po-
tential. For these reasons, we sought to create a short digital interven-
tion, aimed at older adults with sensory loss and their romantic partners.

The intervention was conceptualized to be applicable across a range
of partner impairment constellations (e.g., whether only one or both
partners are impaired, and whether there is single or dual sensory
impairment for one or both partners). Moreover, as both partners in a
couple may experience negative effects (from either their partner's
impairment or their own), we wished to create an intervention that
focused on individual and couple well-being and adjustment. Though
the intervention targets relational functioning, the intervention was
constructed such that individuals complete it individually. The inter-
vention consists of 4 digital learning modules, which are accessed online
from a computer, mobile device, or tablet. Each module takes 20-30 min
to complete. The modules are sequentially ordered and time locked; a
new module is opened, when 7 days have passed since the previous
module was completed. Fig. 1 provides an overview of module topics
and content. All materials in the intervention are provided in text format
only, but with associated speak for those with vision impairment. The
objective is to provide a combination of psychoeducation and thera-
peutic activities, inspired by Acceptance and Commitment Therapy
(Harris, 2009a, 2009b) and positive psychology (Seligman et al., 2005).
The activities seek to increase insight into thoughts, feelings, and be-
haviors, as well as provide participants with an opportunity to develop
plans for behavior change. A participant can skip an exercise within a
module, if desired; skipping is done by simply clicking the next button
on the relevant pages. Module 1 covers living with sensory loss,
including information about the prevalence of sensory loss and
normalization of the thoughts and feelings that come with the experi-
ence. The “Bulls Eye” (Harris, 2009a) activity then encourages partici-
pants to focus on what is important to them (their values) and to assess
whether and how they may live according to those values. Module 2
covers the connection between thoughts, feelings, and actions. The
objective is to highlight to participants that negative thoughts occur and
to be comfortable with these (defusion and acceptance). The two activ-
ities (“Join the Dots” and “Struggling versus Opening Up”; Harris,
2009a) seek to bring awareness to adaptive and maladaptive coping
strategies that participants may use when experiencing negative or un-
wanted thoughts and feelings. Module 3 covers how a sensory impair-
ment may affect the dynamics between partners, including
communication and displays of affection. The activities (“Appreciating
your Partner” and “Value-Guided Actions”; Harris, 2009b) allow the
participants to consider positive features of the partner and the rela-
tionship, and to develop a plan for how to connect with the partner
(values and committed action). Module 4 serves to summarize the learning
objectives of Modules 1, 2, and 3, as well as to allow participants to
develop an action plan for the future (values and committed action).

At the end of modules 1, 2, and 3, participants are provided with the
option to choose from two optional homework exercises that seek to
reinforce the material covered in the module. Participants can choose to
complete none, one, or both homework assignments. These homework
assignments can be completed individually or in collaboration with the
partner. The instructions are provided via a short video (text-based, with
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voice-over), and the assignment is to be completed over the course of the
week before the next module opens up. Participants can print the
homework exercise and complete it on paper, or they can log into the
intervention platform and enter their answers in the module. They also
have the opportunity to provide feedback on whether they completed
the homework exercise and if so, what went well or poorly. In providing
feedback regarding the homework exercise, participants can request a
response from a person with a degree in psychology. Participants can
also connect with the person through a “mailbox”, where they can post
anonymous questions or stories about anything they choose; posts are
visible to other platform users, though only the psychologist can
respond.

To investigate the effects of our digital intervention, we employ a
longitudinal randomized controlled trial study design. We mainly seek
to improve well-being and relationship satisfaction and reduce depres-
sive symptoms among older individuals, aged 60 and older, with hearing
and/or vision impairment and their partners.

We have developed the following primary hypotheses:

H1. Those in the intervention group will report significantly greater
well-being as compared to those in the control group at 6 and 10 weeks
post-baseline.

H2. Those in the intervention group will report significantly higher
relationship satisfaction as compared to those in the control group at 6
and 10 weeks post-baseline.

H3. Those in the intervention group will report significantly lower
depression symptomology as compared to those in the control group at 6
and 10 weeks post-baseline.

We also developed the following secondary hypotheses:

H4. Those in the intervention group will report significantly greater
acceptance (i.e., psychological flexibility) as compared to those in the
control group at 6 and 10 weeks post-baseline.

H5. Those in the intervention group will report significantly greater
satisfaction with communication with partner, as compared to those in
the control group at 6 and 10 weeks post-baseline.

The study will contribute with knowledge regarding the accept-
ability and efficaciousness of a short digital intervention for aiding
elderly people with sensory impairment and their spouses with their
psychosocial well-being.

1. Method
1.1. Eligibility criteria and sample size

We have obtained a random sample of individuals and their spouse
from Danish Agency of Health Research Services, who pulled person
register numbers from the Central Person Registry (CPR). The register
contains individual person register numbers, as well as information
regarding familial associations (e.g., spousal relationships) and ad-
dresses. We provided the following specifications in obtaining our
sample: People had to be 1) Danish citizens, 2) 60 years of age or older,
3) registered as residing at the same address in Denmark, and 4) married
or registered partners (for individuals in same-sex relationships) with
each other.

Additional eligibility criteria will be assessed via self-report at the
baseline survey (please see doi:10.17605/0SF.I0/5WTR3 for question
wording). These include 5) being able to read and write in Danish, 6)
being in a relationship with their partner for 1 year or longer, and 7)
perceiving that they or their partner has a sensory impairment (hearing,
sight, or dual-sensory impairment) that affects their daily life. Answers
to questions regarding sensory impairment will be provided for hearing
and sight separately. Participants are ineligible for the study if they
report receiving psychological therapy or intervention.
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We conducted an a priori power analysis to determine the required
minimum sample size for an independent samples t-test (comparison of
the intervention and control groups at the 6-week assessment), using the
formulas presented by Clifton et al. (2019)." We elected to power the
study to detect differences for depression, our tertiary outcome, using
the results of Molander et al. (2018) as a basis for our calculations (e.g.,
estimate of variability in the data), as they represented a comparable
study (i.e., employed the same outcome measure and did an ACT-based
intervention for hearing impaired individuals). The calculations were
performed in Excel (shared at doi:10.17605/0SF.I0/5WTR3). The
power analyses suggested that we will need 251 units (couples; ~125
couples per group) to detect a Cohen's d effect of 0.35, at power = 0.80
and an alpha level = 0.05. We anticipate a small to moderate effect (d =
0.35), as it may be difficult to affect depressive symptoms through a
brief online intervention. Thus, we elected to power ourselves to find a
more difficult-to-detect effect.

Based on previous experience in digital intervention research (e.g.,
Hald et al., 2020), we expect an attrition rate of 70 %. Thus, we calcu-
lated that we need to recruit 839 couples to participate. Furthermore,
based on past research that recruited participants from a similarly aged
population (elderly men, over the age of 60), we expect an invitation
response rate of roughly 15 % (Grgnkjear et al., 2019). Thus, we further
calculated that we would need to invite 5593 couples. As the invitation
response rate may vary from the previous study, we requested infor-
mation on 6000 couples from the Danish Agency of Health Research
Services.

We elected to conduct a run-in period using 1000 couples (500
couples from the intervention control and 500 couples from the control
group), to examine whether there were any issues with the intervention
platform and study flow. We discovered a flow issue that prevented
participants from progressing through the intervention. In programming
the intervention, the module completion point (from which the system
would unlock the next module, after a delay of 7 days) was set to be upon
completion of the homework, however, as the homework was optional,
participants who elected not to complete the homework were prevented
from progressing to the next module. This flow error was rectified and
the module completion point was set to the conclusion page (see Fig. 1).
Thus, the final invitation sample size is 5000 couples (10,000 people).

1.2. Ethical approval and protocol registration

All procedures in this study are in accordance with the ethical
standards of the institutional and national research committee and with
the 1964 Declaration of Helsinki and its later amendments or compa-
rable ethical standards. We received ethical approval from the Univer-
sity of Copenhagen Research Ethics Committee for Science and Health
(protocol number 504-0225/20-5000), as well as from the Danish Data
Protections Agency. The study was exempt from further ethical evalu-
ations following the rules and regulations as set forth by the Scientific
Ethical Committees of Denmark (i.e., national ethics approval was not
required).

The protocol is registered with clinicaltrials.gov prior to data
collection (ClinicalTrials.gov Identifier: NCT04781608) as well as on
Open Science Framework (doi:10.17605/0SF.1I0/5WTR3).

1.3. Procedure

Upon receipt of the random sample from the Danish Agency of
Health Research Services and prior to invitation into the study,

! We did not calculate power as change from baseline, as we did not have
sufficient information regarding the standard error for the mean change score.
Moreover, we elected to estimate power for a between-subjects test, rather than
a within-subjects or a dyadic test, as we had insufficient information for esti-
mating power for such tests.
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participants are assigned to the intervention group or the waitlist control
group; assignment occur at the couple level, such that both partners are
in the same group (intervention or control). As the sample is randomly
selected from the population and arrive in random order, assignment to
condition is random.

Participants receive an invitation letter through their individual
national online mailbox (e-Boks; a secure electronic mailbox used to
receive digital mail from the public and private sector, such as one's
bank). The invitation letter indicates that invitees are eligible for study
participation, regardless of their level of impairment, as long as the
participants feels that the impairment affects their daily lives. Moreover,
invitees are assured that they can participate, even if their partner does
not wish to do so. The invitation letter includes a link to an informa-
tional page that describes the study aims and procedures. It also pro-
vides a link to the screening survey, which assesses eligibility for the
study, as well as a custom username and password to be entered into the
survey and used to access the intervention platform. Each partner in the
couple is provided individual login information to the platform and to
the surveys. Those that do not meet the eligibility criteria are thanked
for their interest and routed out of the study.” Those that meet the
eligibility criteria are routed on to the consent form, which describe the
study content and procedure, and that participation is voluntary. Those
that provide study consent proceed to the demographic questions and
the baseline survey. Within the baseline survey, participants provide a
private e-mail address (not shared with the partner)3 to be used to send
follow-up surveys at 6 weeks, 10 weeks, and for the intervention group
only, 18 weeks post-baseline. Upon completion of the baseline survey,
those in the intervention group are provided with the link to the inter-
vention platform directly on screen and in an e-mail to their private e-
mail address. Those in the waitlist control condition are informed that
they will receive access to the platform after the 10-week survey (please
see CONSORT diagram, Fig. 2).

Participants in the intervention group are informed that the inter-
vention platform consist of four modules to be completed one week
apart, for a total of 4 weeks. They receive reminder e-mails 3 days before
they are to do a module (reminder emails sent out before module 2, 3,
and 4), as well as on the day of the module. Although the instructions tell
the participants of this schedule, they are able to take longer to complete
the 4 modules (i.e., access to the intervention is not restricted after 4
weeks).

1.4. Measures

Participants will complete the below set of questionnaires at all time
points (baseline, 6 weeks, 10 weeks, and 18 weeks), with the exception
of the eligibility criteria and demographics questions, which will only be
assessed at baseline. The measures document and codebook, with both
English and Danish language versions of the items, can be found on
doi:10.17605/0SF.I0/5WTR3.

1.4.1. Demographic questions

1.4.1.1. General demographic questions. Participants report on their

2 It is possible for one partner in the couple to be eligible for study partici-
pation and the other to not be eligible. Given that participants are able to sign
up asynchronously, that eligibility is based on own perceptions of their/their
partner's sensory impairment, and that participants had to provide individual
consent and contact information, we are unable to direct both partners to
participate.

3 Participants are instructed that if they share an e-mail address with their
partner and wish to participate in the study, they have to contact the study
team, who then manually set up individual e-mails to the participants. The e-
mails were clearly marked with the name of the person, so that participants
know which e-mail is addressed to them and which link to click.
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Random sample extracted from the Central Person Registry

(n= 10,000 people / 5,000 couples)

Excluded (n=)
Did not have E-boks (n =)
> Did not meet eligibility criteria (n =)

v

Declined to participate (n =)
Other reasons (n =)

Baseline Questionnaire (n =)

\4

Intervention Group (n =)

A 4

6-week follow-up (n =)
Lost to non-response (n =)

A 4

10-weeks follow-up (n =)
Lost to non-response (n =)

A 4

18-weeks follow-up (n =)
Lost to non-response (n =)

A 4

Analyzed (n =)

Excluded from analysis (n =)

A 4

Waitlist Control Group (n =)

A 4

6-weeks follow-up (n=)
Lost to non-response (n=)

A\ 4

10-weeks follow-up (n=)
Lost to non-response (n=)

v

Access to intervention

A\ 4

Analyzed (n=)

Excluded from analysis (n =)

(n=)

Combined Analyzed -

Fig. 2. CONSORT diagram.

gender, the gender of their romantic partner, age of romantic partner,
and their highest level of education. Additionally, we ask whether
anyone is helping them to complete the survey, with instructions that
the partner must not be the helper. Moreover, participants are asked
about potential comorbid issues using a validated checklist (Teglbjaerg
et al., 2018); the list comprises 18 physical and psychological condi-
tions, such as diabetes, arthritis, dementia, or chronic depression. Par-
ticipants respond whether they (1) have the condition currently, (2)
have had the condition, but do not have it currently, or (3) have never
had the condition.

1.4.1.2. Sight impairment questions. Participants are asked whether they
usually wear glasses or contacts, 1) how good their vision is in general,
2) when seeing at a distance, and 3) when seeing up close (with or
without glasses, as they would normally do). They are also asked
whether they use any other aids and what the reason for their impair-
ment is, if they know. These questions are taken from the Danish lan-
guage version of the Survey of Health, Ageing and Retirement in Europe

(SHARE) project (http://www.share-project.org/home0.html).

1.4.1.3. Hearing impairment questions. Participants are asked whether
they normally wear a hearing aid, 1) how good their hearing is in gen-
eral, and 2) whether it is difficult to follow a conversation when there is
background noise (e.g., from a TV or radio), 3) in a conversation with
multiple people, and 4) in a conversation one-on-one. They are also
asked whether they use any other aids and what the reason for their
impairment is, if they know. These questions are taken from the Danish
language version of the Survey of Health, Ageing and Retirement in
Europe (SHARE) project (http://www.share-project.org/home0.html).

1.4.2. Outcomes measures

1.4.2.1. Well-being. The 5-item WHO well-being measure is used in its
Danish version (Bech, 1999, 2012). Participants are asked to what extent
the statements reflect how they have felt over the last two weeks, and
the statements are rated on a scale ranging from “at no time” (0) to “all
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the time” (5). An example item includes “I have felt active and
vigorous.” Well-being serves as our primary outcome.

1.4.2.2. Relationship satisfaction. The 4-version of the Couple Satisfac-
tion Index (CSI; Funk and Rogge, 2007) is used to measure relationship
satisfaction, our secondary outcome. The items assess participants'
feelings of happiness and satisfaction with the relationship. An example
item includes “In general, how satisfied are you with your relationship?”
and the response options range from “not at all” (0) to “completely” (5).
The first and last author translated the items from English to Danish.

1.4.2.3. Depression. Depression is measured using the Danish version of
the 9-item Patient Health Questionnaire (PHQ-9). The statements map
onto DSM-IV criteria for depression and can therefore be used as a
screening tool (Kroenke and Spitzer, 2002; Kroenke et al., 2001). Par-
ticipants are asked to what extent the statements reflect how they have
felt over the last two weeks and the statements are rated on a “not at all”
(0) to “nearly every day” (3) scale. An example item includes “Feeling
down, depressed, or hopeless?” Depression serves as our tertiary
outcome.

1.4.3. Process measures

1.4.3.1. Acceptance. The Acceptance and Commitment theory construct
of acceptance is measured using the Danish version of the 7-item
Acceptance and Action Questionnaire (Bond et al., 2011; Hoffman
et al., 2018). Items are rated on a scale ranging from “Never true” (1) to
“always true” (6), and an example item includes “I worry about not
being able to control my worries and feelings.”

1.4.3.2. Communication with partner. To assess communication, we use
the 12-item Couple Communication Satisfaction Scale (Jones et al.,
2018). As no Danish translation exists, the first and third author and a
research assistant translated the scale. The scale assesses satisfaction
with own and partner contributions to conversations, own emotional
experiences and partner responsiveness during conversations, and con-
versation characteristics, such as frequency of conversation and variety
of topics. An example item includes “The balance between what I give
and receive when communicating”. Items are rated on a “not at all
satisfied” (1) to “extremely satisfied” (5) scale.

1.4.3.3. Impact of sensory impairment. The Impact of Illness Question-
naire (Klimidis et al., 2001) is used to assess the extent to which par-
ticipants perceive that their sensory impairment affects their daily
functioning over the past 3 months. Statements are rated on a scale from
“not at all” (0) to “fully” (3). An example item includes “To what extent
(if at all) has your capacity to meet family obligations or expectations
been reduced by your sensory impairment?” The impact of illness scale
was chosen for its greater focus on socio-emotional challenges, as these
may be particularly prevalent and salient to individuals with sensory
loss and more relevant for psychological intervention, rather than issues
related to physical impairment (bathing and dressing, cooking; issues
addressed by the Activities of Daily Life scale, Lawton and Brody, 1969).
As no Danish translation exists, the first and third author and a research
assistant translated the scale.

1.4.4. User variables

The digital platform provides information regarding completion of
modules, the feedback participants provide about homework comple-
tion and their requests for feedback from a (non-licensed) psychologist.
“Module completion” is defined within the digital platform as viewing
the conclusion page (see https://osf.io/39gj6/ for an overview of the
number of pages per module and their titles), while “homework
completion” is participant self-reported.

Each module also asks participants whether the experience of the
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module was positive or negative (“very negative” (1) to “very positive”
(7)) and to what degree the module was useful to them (“Not at all” (1)
to “To a very high degree” (5)).

1.5. Statistical analyses

We will begin by assessing the number of dyads in the study, as well
as the attrition rate over time. Given the potential nesting of participants
within couple, all analyses will be conducted within a multilevel
modeling framework, accounting for dyadic interdependence in the
data. As participants are able to participate, even if their partner do not,
in all analyses, we will use the individual participant's responses as the
unit of analysis. Attrition bias analyses will be conducted, comparing
participants who only complete baseline to those who remain in the
study after baseline, using multilevel logistic regression, with drop-out
as the outcome and baseline sociodemographic and psychological vari-
ables as predictors.

To examine the effectiveness of the intervention, multilevel re-
gressions will be conducted to examine group differences in H1) well-
being, H2) relationship satisfaction, and H3) depression at 6 and 10
weeks post-baseline. Group member (intervention vs. control) and time
(baseline, 6 weeks, and 10 weeks) will be entered as categorical pre-
dictors, and the model will be specified to allow for interdependence due
to nesting of responses within participants and participants within
couple (i.e., longitudinal actor-partner interdependence modeling
[APIM]; Cook and Kenny, 2005; Kenny et al., 2006). Thus, in these
analyses, participant responses are the unit of analysis. Initial analyses
will be based on the intention-to-treat principle (Gupta, 2011). Sensi-
tivity analyses (Thabane et al., 2013) will be conducted to adjust for
participants' self-reported sensory impairment (vision and hearing
assessed separately), gender, age, educational level, and impact of sen-
sory impairment; additionally, given the potential for a large attrition
rate, we will also conduct the analyses on complete cases only.

2. Discussion

For many, sensory impairment is associated with increased inter-
personal difficulties, social isolation, trouble with communication, and
intra-personal difficulties, such as loneliness, depression, and psycho-
logical distress (Lehane et al., 2017; Lehane et al., 2018b). Thus, psy-
chosocial interventions that target individual and relational well-being
are a research and societal priority (Lehane et al., 2016). This protocol
represents, to our knowledge, a first attempt at examining the effec-
tiveness of a digital intervention in improving well-being, relationship
satisfaction, and depression symptomology among the heterogeneous
population of older individuals with sensory loss and their spouses,
using an RCT study design.

There are some limitations to the study. For one, study attrition may
be significant and may occur for several reasons. Participants may make
typos when entering their e-mail address into the baseline survey, which
may prevent them from receiving study-related information and links to
follow-up surveys. Moreover, some people may report a sensory
impairment that affects their daily life, but not perceive that the inter-
vention is of relevance or value to them. Relatedly, one partner in the
couple may report an impairment (for themselves or the partner),
though the other partner does not (for neither themselves nor their
partner); thus, it may be that this will reduce our ability to recruit
couples. And some participants may elect to drop out of the study due to
lack of cognitive and emotional resources (e.g., “it is too much for me to
do right now”). Moreover, for some older people, digital help may not be
acceptable, as not all older people are adept at navigating a computer
and web-browser, which may prevent them from using the service.
However, as populations age, more people will be computer-native and
thus, able to access and use a digital intervention. Lastly, there may be
self-selection into the study, as many studies have found that those with
better health, higher education and income, and of female gender are
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more likely to seek treatment (Wellstead, 2011) and to participate in
research studies (Sggaard et al., 2004).

In sum, the present study will contribute to the extant knowledge
about effectiveness of digital interventions, with a specific focus on older
adult with sensory impairment and their spouses. As there is currently
no digital aid available to this population, the present study is a first
mover that seeks to offer a more cost-effective evidence-based scalable
psychological help for people with sensory impairment (and their
spouses), who may need it.
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