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ORIGINAL ARTICLE

Development of the Communication and Acceptance Scale (CAS) for group aural
rehabilitation

Marie €Oberga,b , Ida Bj€orlingc and Lisa de Haanc

aDepartment of Otorhinolaryngology in €Osterg€otland, Link€oping University, Link€oping, Sweden; bDepartment of Biomedical and Clinical
Sciences, Link€oping University, Link€oping, Sweden; cDepartment of Clinical Science, Section of Logopedics, Phoniatrics and Audiology, Lund
University, Lund, Sweden

ABSTRACT
Objective: The aim of the current study was to develop a reliable instrument for the Active
Communication Education (ACE) programme evaluating changes in communication strategies and the
emotional consequences, knowledge and acceptance of hearing loss and to examine its reliability and
face, content and construct validity.
Design: Semistructured interviews and questionnaires were conducted with participants and clinicians
engaged in the ACE intervention.
Study sample: The psychometric properties were evaluated in two phases for two samples of adults
with hearing loss who participated in the ACE programme, including 61 and 41 participants, respectively.
Results: The final Communication and Acceptance Scale (CAS) contained 18 items, and the reliability of
the overall scale (Cronbach’s alpha 0.86) and the test–retest reliability (r¼ 0.89, p< 0.001) were good. The
construct validity, evaluated with principal component analysis, suggested a five-factor solution explaining
72% of the variance. The questionnaire revealed statistically significant short- and long-term effects of the
ACE programme. Both participants and clinicians found the questionnaire relevant, useful and easy
to administer.
Conclusion: The CAS questionnaire was found to be valid and reliable, but because of the low sample
size, further analysis with a larger population is needed.
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Introduction

More than 5% of the world’s population and approximately one-
third of people over 65 years of age are affected by disabling
hearing loss (WHO 2018). People with hearing loss who seek
help are often advised to use hearing aids. Many individuals who
have been fitted with hearing aids are satisfied and use them
regularly (Arlinger, Nordqvist, and €Oberg 2017). However, not
all elderly people wear their aids or are satisfied with them
(Lupsakko, Kautiainen, and Sulkava 2005; Popelka et al. 1998;
€Oberg et al. 2012). It is important to provide counselling and
additional audiological rehabilitation, as untreated hearing loss
can lead to poorer psychosocial health (Arlinger 2003; €Oberg
et al. 2012). Several studies have found that group audiological
rehabilitation programmes improve activity, participation and
communication strategies (Hawkins 2005; Hickson, Worrall,
and Scarinci 2007a; Preminger 2003; Preminger 2007; Preminger
and Yoo 2010; €Oberg 2017; €Oberg, Bohn, and Larsson 2014a).
The Active Communication Education (ACE) programme was
developed by Hickson, Worrall, and Scarinci (2007b) and is a
group rehabilitation programme that consists of five weekly
two-hour sessions. The programme uses an interactive problem-
solving approach that encourages participants to discuss their
communication difficulties with group members and facilitators

and to practice communication solutions. The aims of the pro-
gramme are to reduce the communication difficulties experi-
enced by people with hearing loss and to improve their quality
of life and well-being (Hickson, Worrall, and Scarinci 2007a).
The ACE programme has been evaluated in several studies,
which have reported statistically significant short- and long-term
improvements in activity, participation, communication abilities,
and well-being and the ability to effectively clarify the individu-
al’s identity and restore social identity (Hickson, Worrall, and
Scarinci 2007a; Rivera et al. 2020; €Oberg 2017; €Oberg, Bohn, and
Larsson 2014a; €Oberg et al.; 2014b). When evaluating the effect
of the Swedish version of the ACE programme, several Swedish
validated questionnaires (€Oberg, Lunner, and Andersson 2007),
such as the Hearing Handicap Inventory for the Elderly (HHIE)
(Ventry and Weinstein 1982), the Communication Strategies
Scale (CSS) (Demorest and Erdman 1987) and the Hospital
Anxiety and Depression Scale (HADS; Zigmond and Snaith
1983), have been used. To capture individual qualitative aspects
of the programme, open-ended items and goals from a modified
version of the Client-Oriented Scale of Improvement (COSI)
(Dillon, James, and Ginis 1997; Hickson, Worrall, and Scarinci
2007a) were used and analysed. These qualitative analyses
showed that individuals appreciate meeting in groups and shar-
ing experiences to learn more about hearing impairment and
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how to use different communication strategies. The participants
stated that they had increased their ability to deal with hearing
loss, and they reported that they had become more open about
telling others about their hearing loss (€Oberg 2017; €Oberg, Bohn,
and Larsson 2014a; €Oberg et al. 2014b). These qualitative aspects
are in line with the findings by Southall et al. (2018), who found
that group rehabilitation provided better awareness of hearing
loss and that increased social belonging led to personal trans-
formation. In Sweden, the ACE programme has been imple-
mented in clinical practice as an additional treatment to hearing
aid rehabilitation for individuals who still experience communi-
cation difficulties or require additional help to acknowledge and
accept their hearing loss. The ACE programme is conducted all
over Sweden, but it has been difficult to evaluate its effect in a
manageable way in each clinic. When evaluating the ACE pro-
gramme in research studies, several different questionnaires have
been used, as no single available Swedish instrument can
adequately evaluate the effects of the programme. This approach
is not possible in clinical practice, as it is time-consuming to
register and analyse data from several questionnaires. A ques-
tionnaire that will be used regularly in clinical practice needs to
be easy to administer, and therefore, there is a need for a brief,
feasible and valid questionnaire. The aim of the current study
was to develop a reliable instrument to measure the effect of the
Swedish version of the ACE programme and to examine the
developed instrument’s reliability as well as its face, content and
construct validity. The current questionnaire is intended to cap-
ture changes in communication strategies and the emotional
consequences, knowledge and acceptance of hearing loss. It is
important that the questionnaire be easy to administer and able
to detect clinical changes over time (Bennett et al. 2015).

Methods

Procedure

The study was divided into two phases. The first phase included
three stages. Stage one was the development of the questionnaire
format. Stage two included the evaluation of face and content
validity, and stage three included measurements of reliability and
construct validity. In the second phase, the reliability and con-
struct and concurrent validity of the final version of the instru-
ment were examined. The study was approved by the Ethics
Committee in Link€oping (Dnr M49-09).

Statistical analyses

A proper evaluation should address the methodology of ques-
tionnaire development, reliability (defined as the precision of
measurement), validity (the extent to which the questionnaire
measures what it is intended to measure and whether it produces
results similar to existing instruments), responsiveness (the ques-
tionnaire’s ability to reveal changes of interest) and feasibility
(which reflects the practicality of using the instrument in the
clinic) (Hyde 2000). Face and content validity were assessed by
asking both the participants and clinicians to review the con-
structed questionnaire. Reliability was assessed based on internal
consistency and split-half reliability. Cronbach’s alpha coefficient
was used to determine the internal consistency of the question-
naire and its subscales and was considered acceptable if alpha
exceeded 0.70 (Clark-Carter 2004). Split-half reliability was
assessed using the Guttman formula and was considered accept-
able when it exceeded 0.70. Test–retest reliability for each item

was measured with Cohen’s kappa. Kappa values of <0.20 were
considered poor, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80
good and 0.81–1.00 very good (Altman 1991). Pearson product-
moment correlation was used to evaluate test–retest reliability and
concurrent validity. Test–retest reliability needs to be at least 0.80
(Clark-Carter 2004). Construct validity was evaluated with a
higher-order factor analysis using principal components analysis.
In accordance with the Kaiser criterion, an eigenvalue of >1 was
used as a cut-off for the inclusion of factors with an item-factor
loading of at least 0.4 (Kaiser 1960). The total explained variance
needs to exceed 60% to be valid (Williams, Onsman, and Brown
2010). Responsiveness was assessed by calculating the pre–post
measurement with a dependent t-test and measurements of effect
sizes. An effect size of 0.2 was considered small, 0.5 was consid-
ered moderate, and 0.8 was considered a high effect. The feasibil-
ity of the instrument was described by the clinicians and
participants who tested the instrument. All analyses in study 2
(except test–retest reliability) were performed using data from the
questionnaires completed after 3weeks and included 41 partici-
pants. Data were analysed using the software package
STATISTICA (Statsoft 2019, version 13), and results with p values
<0.05 were considered statistically significant.

Phase 1 stage 1 – development of the questionnaire

The items were created by the three authors, and most items
were constructed with inspiration from items in questionnaires
included in earlier evaluations of the ACE programme (€Oberg
2017; €Oberg, Bohn, and Larsson 2014a; €Oberg et al. 2014b) (i.e.
the Hearing Handicap Inventory for the Elderly (HHIE) (Ventry
and Weinstein 1982), the Communication Strategies Scale (CSS)
(Demorest and Erdman 1987) and the Hospital Anxiety and
Depression Scale (HADS) (Zigmond and Snaith 1983)). The
items captured communication strategy use and the emotional
consequences, knowledge and acceptance of hearing loss. Items
corresponded to themes identified from the answers to the open-
ended items used in earlier ACE studies, such as items related to
a greater openness to telling others about one’s hearing loss and
experiences of increased awareness and acceptance of hearing
loss. These themes were also observed by the facilitators of dif-
ferent sessions of the ACE programme (€Oberg 2017; €Oberg,
Bohn, and Larsson 2014a; €Oberg et al. 2014b). In the develop-
ment of the questionnaire, all items used the same response for-
mat. Respondents rated whether they agreed with the statements
in the items using a five-point response scale with endpoints
from totally agree (5 points) to totally disagree (1 point) and a
middle option of sometimes agree (3 points). Higher scores indi-
cated better functioning. The wording of all items was con-
structed to be reliable for use in a pre- and post-evaluation; an
example is “I often avoid situations where I believe I will have
difficulties hearing”. The first version consisted of 20 items.
Three more items were added to assess hearing aid/cochlear
implant (CI) use and user time and to assess the respondent’s
familiarity with other assistive hearing devices; these items were
not included in the psychometric analyses but were added
because they might be of value for clinicians when planning for
possible further rehabilitation or evaluation.

Phase 1 stage 2 – face and content validity

Face and content validity were assessed by asking both the par-
ticipants and the clinicians to review the constructed question-
naire. Hearing therapists from four regions in Sweden, all of
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whom had more than 3 years of experience as facilitators of
ACE courses, were recruited to participate in the review process.
The developed questionnaire was sent by e-mail to the clinicians.
The clinicians answered seven open-ended items about the ques-
tionnaire related to, for example, the wording of the items, the
importance of a specific item, whether they felt any items were
missing, and one additional item related to their ease of inter-
preting the results of the questionnaire.

Participants

Between 2013 and 2014, 83 individuals in the four regions par-
ticipated in the evaluation of the ACE course (€Oberg 2017). Of
these, 81 were eligible to participate in the validation of the ques-
tionnaire. The clinicians in each region recommended two partic-
ipants who had participated in an ACE programme and could be
asked to review the questionnaire. Five of the eight recruited par-
ticipants (two women, three men, age range 71–84 years)
expressed interest in participating in the review procedure and
provided written consent. The participants were interviewed by
telephone and answered the same seven items as the audiologists.

Phase 1 stage 3 – reliability and construct validity

To test construct validity (the extent to which the questionnaire
measures what it is intended to measure) and reliability, a study
was performed in which the remaining 73 individuals from the
four regions were invited to take part (€Oberg 2017). 61 individuals
agreed to participate and completed the questionnaire. 64% were
women, and the mean age of the participants was 76.2 years (SD
8.2, range 58–91). 53 were hearing aid users, 3 were CI users, and
2 were non-users. Three did not answer the item. The PTA for
the better ear was 56.5 dB (SD 22.6, range 17.5–98.7 dB).

Results phase 1

Results stage 2 – face and content validity

The feedback from the clinicians resulted in adjustments to the
wording of a few items and adjustments of response alternatives.
The participants found the items relevant and easy to answer,
and no further adjustments were required after telephone inter-
views with them. The next step was to investigate the construct
validity of this second version of the questionnaire.

Results stage 3 – reliability and construct validity

Construct validity was evaluated with a higher-order factor ana-
lysis using principal components analysis. In the unrotated factor
matrix, five factors with eigenvalues above 1 were found, and
they accounted for 59% of the total variance. 6 of the 20
included items loaded on two factors. Cronbach’s alpha was cal-
culated as a measure of internal consistency, and an alpha coeffi-
cient of 0.78 was found for the total scale. In the next step of the
analyses, two items were excluded because they had a tendency
towards a ceiling effect with high mean scores and low variation.
New analyses that included only 18 items resulted in a five-factor
solution that explained 64% of the variance, with an alpha coeffi-
cient of 0.80. The 18-item version of the questionnaire was vali-
dated further. Before the next evaluation, a few revisions were
made in which the instructions and response alternatives were
clarified and two of the items were reworded. The response

alternative “sometimes agree” was changed to “either/or” as it
was found that “sometimes” could be interpreted as both “often”
and “rarely”. The 18-item version had a min.–max. score of
18–90 points.

Methods phase 2

Participants

To further evaluate the reliability and construct and concurrent
validity of the revised questionnaire (the final version), partici-
pants attending the ACE programme in the four different
regions in Sweden were recruited. Participants were invited by
their regional clinicians to take part in the study. The first author
mailed the questionnaire, the informed consent forms and the
additional HHIE, HADS and CSS questionnaires to the individu-
als who agreed to participate. The questionnaires were mailed
before, 3 weeks after and 6 months after the programme. The
test–retest questionnaire was mailed as soon as the individuals
had completed the 3-week post-questionnaire. 52 individuals
completed the questionnaire before starting the programme, 41
after 3 weeks and 28 after 6 months. 36 individuals completed
the test–retest questionnaire. The mean age of the 41 individuals
who participated in the analysis was 74.5 years (SD 9.6, range
37–88 years). There were 21 women and 20 men. The PTA for
the better ear was 54 dB (SD 14.6, range 30–81.25 dB). 40 were
hearing aid users, and 1 was a CI user.

Outcome measures

Validated questionnaires that were used in earlier ACE studies in
Sweden were used in the present study to further evaluate the
construct validity of the CAS questionnaire (€Oberg 2017; €Oberg,
Bohn, and Larsson 2014a; €Oberg et al. 2014b). The following
questionnaires were used: The Hearing Handicap Inventory for
the Elderly (HHIE) (Ventry and Weinstein 1982) consists of 25
items and is divided into two subscales. 13 items explore the
emotional consequences of hearing loss (HHIE E), and 12 items
explore the social and situational effects of hearing loss (HHIE
S) (Ventry and Weinstein 1982). Higher scores represent greater
perceived activity limitations and participation restrictions.

The Communication Strategies Scale (CSS) is part of the
Communication Profile for the Hearing Impaired (Demorest and
Erdman 1987). The CSS has 25 items and is divided into three
subscales: maladaptive (M), verbal (V) and nonverbal (NV) strat-
egies. Hence, CSS assesses both adaptive and maladaptive com-
munication strategies. Responses are rated on a five-point scale
from almost never (1) to almost always (5). Higher scores indi-
cate fewer problems.

The Hospital Anxiety and Depression Scale (HADS);
(Zigmond and Snaith 1983) assesses the presence/absence of
symptoms of anxiety and depression among medical outpatients.
The HADS consists of 14 items, each of which has four response
choices (0–3), with subscales for anxiety and depression. Higher
scores indicate more symptoms.

Results phase 2

Reliability and construct validity

The internal consistency of the questionnaire showed a
Cronbach’s alpha coefficient for the total scale of 0.86; the item-
total correlation ranged from 0.06 to 0.76. Cronbach’s alpha for
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the subscales was 0.88 for subscale 1, 0.66 for subscale 2, 0.49 for
subscale 3 and 0.82 for subscale 5. Cronbach’s alpha was not
measured for subscale 4 since it only contained a single item.
The split-half value using the Guttman formula was 0.89. No
floor or ceiling effects were identified as no participant received
the minimum or maximum total score.

Test–retest reliability was determined using the Pearson prod-
uct-moment correlation and showed a correlation of r¼ 0.89,
p< 0.001. The test–retest reliability for each item was measured
with Cohen’s kappa. The weighted kappa was considered good
for six items, moderate for seven items, and fair for five items;
no item was considered poor (see Table 1). The mean time
between the test and the retest was 10.03 days (SD 5.2).

Construct validity was evaluated with a higher-order factor ana-
lysis using principal components analysis. In the unrotated factor
matrix, five factors were found with eigenvalues > 1, and they

accounted for 72% of the total variance (see Table 1). The five
extracted factors were rotated with varimax rotation, and the factor
loadings are presented in Table 1. Two items loaded on two factors
(items 5 and 16). These items were included in the factor with the
greatest item-factor loading, which was factor 5. The first factor
related to emotions and maladaptive behaviour and was labelled
emotional consequences. This was the strongest factor; it contained
the most items (8 items) and explained the greatest percentage of
variance. The second factor included communication strategies such
as asking others to repeat themselves and was labelled verbal com-
munication strategies. The third factor consisted of two items that
represented verbal and psychosocial confirmation and was labelled
confirmation strategies. The fourth factor consisted only of one item
and was labelled hearing knowledge; it was kept because of the
strong factor loading. The fifth factor consisted of four items and
addressed the ability to handle situations in a positive manner; it

Table 1. Means, SDs, items, factor loadings, explained variance, internal consistency (cronbach’s alpha) and test–retest reliability (weighted kappa).

Factors/item Mean SD
Factor

loadings 1
Factor

loadings 2
Factor

loadings 3
Factor

loadings 4
Factor

loadings 5
Cronbach’s

alpha

Weighted
kappa value
(n¼ 36)

Factor 1: emotional consequences
(explained variance 24.2%)

0.88

F1:1. When it is difficult to hear I pretend
to hear

2.95 1.20 0.81 0.39

F1:2. My hearing difficulties create
annoyance between me and friends

2.80 1.31 0.57 0.48

F1:3. I avoid communication with others
due to my hearing difficulties

3.07 1.25 0.70 0.56

F1:4. I often feel uncomfortable when
talking to people

2.46 1.24 0.82 0.45

F1:6. My hearing difficulties affect my
self-esteem

2.71 1.57 0.66 0.68

F1:7. When I do not hear what people say
I do not pretend to hear them

3.66 1.20 0.59 0.49

F1:8. My hearing difficulties make me feel
left out when I am in a group
of people

1.95 1.22 0.80 0.65

F1:9. I often avoid situations where I
believe I will have difficulties to hearing

2.17 1.22 0.55 0.29

Factor 2: Verbal communication strategies
(explained variance 13.2%)

0.66

F2:10. When I have difficulties hearing
what people say, I ask them to repeat
until I am sure I have heard correctly.

4.05 0.95 0.64 0.53

F2:15. When I have difficulties hearing
what people say, I explain I have
hearing loss

4.61 0.80 0.79 0.69

F2:17. I feel comfortable telling other
people how to behave when talking
to me

3.63 1.16 0.76 0.64

Factor 3: Confirmation strategies
(explained variance 9.2%)

0.49

F3:14. If I am unsure what I heard, I
repeat what was said to make sure I
heard correctly.

3.76 1.18 0.72 0.51

F3:18. I feel strengthened by meeting
others with hearing difficulties

4.29 1.03 0.84 0.64

Factor 4: Hearing knowledge (explained
variance 9%)

NA

F4:13. I have good knowledge about my
hearing loss

4.29 0.84 0.92 0.37

Factor 5 Hearing loss and acceptance
(explained variance 16.1%)

0.82

F5:5 Other people are bothered by my
hearing difficulties

2.95 1.35 0.64 0.39

F5:11. I can handle my hearing loss and
its consequences

3.58 1.09 0.71 0.39

F5:12. I feel well prepared to face my
hearing difficulties in everyday life

2.75 1.30 0.85 0.49

F5:16. I feel optimistic about the future 3.34 1.35 0.66 0.70
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was labelled hearing loss and acceptance. This factor was correlated
with the first factor, representing the emotional consequences of
hearing loss (see Table 2). With knowledge of these extracted fac-
tors, the questionnaire was named the Communication and
Acceptance Scale (CAS).

Concurrent validity was assessed by correlating the CAS with
the other questionnaires administered to the participants. The stat-
istically significant correlations are presented in Table 2. The
strongest correlation was found between the emotional consequen-
ces factor and the HHIE E (r ¼ �0.79, p< 0.05): the higher the
score on the HHIE was, the lower the score on the CAS. All fac-
tors of the CAS were statistically significantly correlated with one
or more subscales of the three questionnaires. Verbal communica-
tion strategies and confirmation strategies in the CAS were posi-
tively associated with the CSS verbal and nonverbal subscales.
Hearing knowledge was related to the HADS subscales, indicating
that better knowledge was related to greater psychosocial health.

Correlations among the factors/subscales in the CAS were
measured to determine the extent to which the subscales were
independent of one another and measured different constructs.
One statistically significant correlation was found; it occurred
between the subscales of emotional consequences and hearing
loss and acceptance (r¼ 0.66) (Table 2).

Responsiveness – pre- and post-programme measures

To investigate the short- and long-term effects, a repeated-measures
ANOVA was performed to compare the pre-post 3-week and pre-

post 6-month assessments. The means, SDs, effect sizes and F-values
for the different questionnaires are shown in Table 3.

Statistically significant short- and long-term within-group effects
were found for the CAS and were identified for verbal (CSS V),
non-verbal (CSS NV) and maladaptive (CSS M) communication
strategies. When each item (pre-post 3weeks) in the CAS was eval-
uated, four items showed statistically significant improvements.
Improvements were found for the following items: (5) “Other peo-
ple are bothered by my hearing difficulties”, t(40 ¼ �3.50,
p< 0.01); (11) “I can handle my hearing loss and its consequences”,
t(39 ¼ �3.20; p< 0.01); (13) “I have good knowledge about my
hearing loss”, t(39 ¼ �2.68, p< 0.05); (18) “I feel strengthened by
meeting others with hearing difficulties”, t(39 ¼ �3.69, p< 0.001).
The same items showed statistically significant improvements when
long-term effects were analysed, except for item 5. The means, SDs
and F-values for each item in the CAS questionnaire are shown in
Table 4. Not all attending participants were satisfied with their
hearing aids or used them regularly, but no statistically significant
increase in hearing aid use was found after attending the ACE pro-
gramme. The majority of the participants answered that they used
their hearing aids >8h a day before they started the programme.
42% used hearing aids less than 8h a day, and of these, 33%
increased their hours of use after the programme.

Feasibility

In the first phase of the development of the questionnaire, both
the clinicians and the participants described the CAS

Table 2. Statistically significant correlation coefficients between self-reports and the subscales of the CAS.

Self-report
CAS
tot

Emotional
consequences

Verbal
communication

strategies
Confirmation
strategies

Hearing
knowledge

Hearing loss
and acceptance

HHIE tot �0.73
HHIE E �0.78 �0.79 �0.69
HHIE S �0.55 �0.58 �0.49
HADS tot �0.61
HADS A �0.50 �0.41 �0.37 �0.34 �0.35
HADS D �0.60 �0.54 �0.33 �0.57
CSS tot 0.48
CSS M 0.57 0.61 0.44
CSS V 0.68
CSS NV 0.34 0.42
Emotional consequences 0.92 0.66
Verbal communication strategies 0.45
Confirmation strategies
Hearing knowledge
Hearing loss and acceptance 0.79 0.66

HHIE: Hearing Handicap Inventory for the Elderly; HHIE E: Hearing Handicap Inventory for the Elderly-Emotional; HHIE S: Hearing Handicap Inventory for the Elderly-
Situational; HADS: Hospital Anxiety and Depression Scale, HADS A: Hospital Anxiety and Depression Scale-Anxiety; HADS D: Hospital Anxiety and Depression Scale-
Depression; CSS: Communication Strategies Scale; CSS M: Communication Strategies Scale-Maladaptive; CSS V: Communication Strategies Scale-Verbal; CSS NV:
Communication Strategies Scale-Non-verbal.
p< 0.05.

Table 3. Means, SDs, effects sizes (ES) and F-values for pre-post 3 weeks (1–2) and pre-post 6months (1–3).

Questionnaire
Mean
pre SD

Mean
post 3 weeks SD

Mean
post 6 months SD

F-values
1–2, n¼ 41

F-values
1–3, n¼ 28

ES pre-post
3weeks

CAS 54.60 10.37 59.05 11.84 58.85 9.52 F(1, 39)¼14.55, p< 0.001 F(2, 54)¼6.72, p< 0.01 0.40
HHIE S 27.60 10.48 26.63 10.13 25.50 10.10 F(1, 39)¼1.99, p¼ 0.17 F(2, 52)¼1.18, p¼ 0.31 0.09
HHIE E 23.50 10.77 23.51 9.98 23.71 9.67 F(1, 39)¼0.17, p¼ 0.89 F(2, 52)¼0.95, p¼ 0.39 0.01
HADS D 5.31 3.24 4.83 2.89 4.38 2.92 F(1, 40)¼1.75, p¼ 0.19 F(2, 56)¼1.67 p¼ 0.20 0.16
HADS A 5.58 4.09 5.68 4.15 5.31 3.78 F(1, 40)¼0.44, p¼ 0.83 F(2, 56)¼0.54 p¼ 0.95 0.02
CSS M 3.3 0.81 3.57 0.60 3.68 0.59 F(1, 38)¼7.89, p< 0.01 F(2, 56)¼4.30 p< 0.05 0.39
CSS V 2.80 0.80 3.19 0.74 3.29 0.80 F(1, 38)¼9.03, p< 0.01 F(2, 56)¼13.30 p< 0.001 0.51
CSS NV 3.83 0.75 4.09 0.72 4.15 0.60 F(1, 38)¼4.85, p< 0.05 F(2, 56)¼3.86 p< 0.05 0.36
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questionnaire as easy to use and indicated that it included rele-
vant items. In further evaluation, all CAS questionnaires were
completed without any missing data, indicating that the items
were easy for the participants to interpret. The items were also
constructed to be easy for clinicians to handle; the inclusion of a
few questions and five response alternatives made it easy to pro-
duce the total score.

Discussion

This paper describes the development of a reliable instrument,
the CAS, with the aim of evaluating the effects of the ACE inter-
vention. The current CAS was found to be reliable and easy to
use and managed to capture changes in communication strat-
egies and the emotional consequences, knowledge and acceptance
of hearing loss.

In the first phase of the study, face and content validity were
assessed by asking both participants and clinicians with experi-
ence with the ACE intervention to review the constructed ques-
tionnaire. Both the participants and clinicians found the items
and the questionnaire to be relevant and useful, and only minor
changes were necessary. The internal consistency and the
explained percentage of total variance increased after a few revi-
sions and after the deletion of two items.

In the second phase, the psychometric properties of the final
18-item questionnaire were investigated in terms of factor struc-
ture, internal consistency, test–retest reliability and responsive-
ness. Reliability, in terms of internal consistency (0.86), was
found to be good for the overall scale and acceptable for the sub-
scales, except for factor 3, which had an alpha value of 0.49
(Clark-Carter 2004). The low internal consistency of factor 3
could be explained by the low number of items (only two items).
The factor was kept because the items, when analysed per se,
could provide valuable information on the individual’s needs
that could facilitate planning for further rehabilitation. The tes-
t–retest results showed that the questionnaire was reliable
(r¼ 0.89, p< 0.001), and no items had kappa scores that were
considered poor.

The factor analysis suggested a five-factor solution explaining
72% of the variance and was interpreted as good, especially as
the questionnaire contained only 18 items (Williams, Onsman,
and Brown 2010). These five factors could all be related to the
quantitative and qualitative outcomes of earlier studies of the

ACE programme (Hickson, Worrall, and Scarinci 2007a; €Oberg
2017; €Oberg, Bohn, and Larsson 2014a; €Oberg et al. 2014b). In
the ACE programme, participants became more aware of the
strategies they already used and learned new communication
strategies. The more knowledge (factor 4) they obtained through
discussions with other participants and by learning communica-
tion strategies and performing the different tasks during the ses-
sions, the better prepared they were to use the strategies in real
life (factors 2 and 3). These factors, together with the discussions
of the emotional aspects of hearing loss (factor 1), have the
potential to affect acceptance (factor 5), with an expected effect
of increased psychosocial well-being. The more an individual
acknowledges and accepts his or her hearing loss, the greater the
probability that the individual will decrease his or her use of
maladaptive strategies. Reduced use of maladaptive strategies,
such as avoiding difficult listening situations and/or pretending
to hear, might increase activity and participation and lead to
increased psychosocial well-being.

The first factor, emotional consequences, related to emotions
and maladaptive behaviour. This was the strongest factor; it con-
tained the most items and explained the greatest percentage of
variance. Maladaptive strategies are strategies that many ACE
participants described using to some degree (€Oberg 2017). This
factor was correlated with the fifth factor, representing hearing
loss and acceptance, which addressed the ability to handle hear-
ing difficulties and their consequences in everyday life. The cor-
relation could be interpreted as indicating that the more an
individual acknowledges and accepts his or her hearing loss, the
more likely the individual is to decrease the use of maladaptive
strategies. This was also reported in a qualitative study by
W€anstr€om et al. (2014), in which many of the strategies used by
the participants were described as maladaptive. When partici-
pants gained more knowledge about other coping strategies and
became more aware of their own behaviour, their likelihood of
accepting their hearing loss increased. The fifth factor also
included one of the separate items that showed the greatest
improvement, which was related to being prepared to handle the
hearing loss. When individuals feel well prepared to face and
handle their hearing loss, they may gain the courage to be more
open to telling others about their hearing loss (Backenroth and
Ahlner 2000; Southall et al. 2018; €Oberg 2017; €Oberg, Bohn, and
Larsson 2014a). Being open to telling others about their hearing
loss was the most frequently mentioned action after participating
in the ACE programme (€Oberg 2017). The second factor

Table 4. Means, SDs, and F-values for pre-post 6months (1–3), n¼ 28.

CAS-item� Mean pre SD Mean post 3 weeks SD Mean post 6 months SD F-values 1–3, n¼ 28

1 2.28 1.09 2.96 1.23 3.03 0.99 F(2, 54)¼1.31, p¼ 0.28
2 2.82 1.36 2.86 1.30 2.89 1.26 F(2, 54)¼0.09, p¼ 0.91
3 3.25 1.26 3.18 1.16 3.11 1.28 F(2, 54)¼0.32, p¼ 0.73
4 2.57 1.32 2.68 1.31 2.50 1.20 F(2, 54)¼0.33, p¼ 0.72
5 2.32 1.16 2.82 1.41 2.71 1.21 F(2, 54)¼2.95, p¼ 0.06
6 2.61 1.50 2.78 1.57 2.61 1.42 F(2, 54)¼0.55, p¼ 0.58
7 3.32 1.44 3.64 1.61 3.39 0.99 F(2, 54)¼0.96, p¼ 0.39
8 2.07 1.12 2.14 1.21 2.21 1.20 F(2, 54)¼0.31, p¼ 0.74
9 2.18 1.10 2.28 1.12 2.25 1.26 F(2, 54)¼0.19, p¼ 0.82
10 3.93 1.02 3.93 1.02 4.01 0.96 F(2, 54)¼0.60, p¼ 0.55
11 3.14 1.30 3.68 1.10 3.64 1.10 F(2,54)¼4.58, p< 0.01
12 2.57 1.29 2.68 1.22 2.82 1.12 F(2, 54)¼0.73, p¼ 0.49
13 3.71 1.30 4.29 0.90 4.39 0.73 F(2,54)¼5.22, p< 0.01
14 3.82 1.25 3.86 1.05 3.96 0.95 F(2, 54)¼0.29, p¼ 0.75
15 4.39 0.87 4.46 0.92 4.53 0.64 F(2, 54)¼0.45, p¼ 0.64
16 3.21 1.10 3.25 1.29 3.11 1.20 F(2, 54)¼0.30, p¼ 0.74
17 3.29 1.36 3.43 1.23 3.50 1.20 F(2, 54)¼0.36, p¼ 0.70
18 3.75 0.97 4.39 0.96 4.07 1.09 F(2, 54)¼5.06, p< 0.01
�The wording of the items is shown in Table 1.
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included verbal communication strategies, such as asking others
to repeat themselves and feeling comfortable telling people how
to behave when talking. In the first sessions of the ACE pro-
gramme, many participants stated that they often used a non-
specific repair strategy, asking “What?” or “Pardon?” when they
could not hear. During the sessions, they learned and were
encouraged by the group members to use more and different
communication strategies. Statistically significant improvement
was found for the item measuring positive feelings from meeting
others with hearing difficulties, which was one of the two items
included in the third factor. Feeling better after meeting others
and sharing experiences are aspects in line with earlier studies
(Backenroth and Ahlner 2000; Southall et al. 2018; €Oberg 2017;
€Oberg, Bohn, and Larsson 2014a), and comments regarding
learning from the group were the most common benefit named
when the participants described what they found most beneficial
about the programme (€Oberg 2017; €Oberg, Bohn, and Larsson
2014a). The results of several studies suggest that group settings
effectively restore social identities. Individuals are able to clarify
their identities by sharing their frustrations and difficulties with
each other, and this increased social belonging may lead to per-
sonal transformation (Backenroth and Ahlner 2000; H�etu 1996;
Preminger 2007; Southall et al. 2018). The fourth factor consisted
of only one item but explained 9% of the variance; it was
decided to retain this item because of its high factor loading
(0.92). This item is a more general question measuring partici-
pants’ subjective knowledge about their hearing loss. It could be
altered by individuals depending on what kind of knowledge
they needed to improve. In earlier evaluations of the ACE pro-
gramme, participants described this through comments related to
learning more about their hearing loss and about how to inter-
pret audiograms, a need that was also confirmed by the facilita-
tors (€Oberg 2017; €Oberg, Bohn, and Larsson 2014a).

The correlation between the CAS and the other question-
naires indicated conformity. This was interpreted as positive, as
the aim of developing the new questionnaire was to capture the
same aspects with only one questionnaire that is easier to admin-
ister and more appropriate for use in clinical practice than four
different questionnaires (Clark-Carter 2004).

Statistically significant short- and long-term within-group
effects were found for the CAS questionnaire, indicating that the
questionnaire is valid for evaluating the effects of the ACE pro-
gramme. The effect size of the current questionnaire showed a
small to moderate effect (0.40), in line with the effect sizes
(0.06–0.36) reported by Hickson, Worrall, and Scarinci (2007a).
Large effect size was not expected, as it has been found that
group rehabilitation programmes in general show small effect
sizes (Wong and Hickson 2012). No statistically significant
increase in hearing aid use was found. This may be because most
participants already used their hearing aids the entire day.
Although the main purpose of the programme is not to increase
hours of hearing aid use, a positive outcome is that 33% used
their aids more after the programme, which indicates increased
acceptance of hearing loss.

It is difficult to compile a questionnaire that measures the
entire content of rehabilitation (Preminger 2007); indeed, this
was a challenge in the development of the CAS questionnaire. In
group rehabilitation programmes, it is obvious that individuals
make adjustments and that this is an ongoing process in which
individuals adapt to, use and change communication strategies
and accept their hearing loss.

In the era of evidence-based medicine, it is necessary to pro-
vide clinicians with brief, valid and feasible questionnaires, as

there is often limited time in clinical practice for evaluations.
The current questionnaire can not only be used to evaluate the
main effects of the programme but can also facilitate the individ-
ual’s continuing rehabilitation. The different items can easily be
evaluated separately by the clinician and may be helpful when
planning further rehabilitation activities for the individual. The
rating of each item provides information about the individual’s
needs and whether, for example, communication strategies
should be practised further or whether it would be more appro-
priate to work on psychosocial factors.

The major limitation of this study is the low sample size. It
was difficult to increase the sample size, as few individuals are
given the opportunity to participate in the ACE programme due
to the limited number of available courses each year in the clin-
ics. For scale development, >100 participants and at least five
subjects per item are recommended when measuring test–retest
reliability (Hyde 2000). Despite the low sample size, the
Cronbach’s alpha score exceeded 0.70, and the test–retest reli-
ability exceeded the recommendation of r> 0.80 (Clark-Carter
2004; Hyde 2000). The next step in validating this questionnaire
will be to deliver the questionnaire to all clinicians in Sweden
who run these courses. When the questionnaire is distributed
and used by a larger number of participants, new analyses of the
reliability, validity and feasibility are recommended.

Conclusion

The developed CAS questionnaire was found to be reliable and
valid for clinical use. The extracted five factors met the prerequi-
sites for measuring several different aspects and captured the aims
of the ACE programme. The extracted factors could all be related
to the quantitative and qualitative outcomes of earlier studies of
the ACE programme. Both the participants and clinicians found
the questionnaire relevant, useful and easy to administer, and the
questionnaire revealed statistically significant short- and long-term
effects. This short questionnaire captured the same aspects that
are found when several questionnaires are used to evaluate the
ACE programme. Because of the low sample size in this study,
there is a need for further analysis with a larger population.
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