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Stellingen 

behorende bij het proefschrift 
Attitude and illness behaviour in hearing impaired elderly 

van R.H.S.  van den Brink 

De factoren van het (aangepaste) Health Belief Model bieden een meer 
fundamenteel inzicht in de invloed van de houding op het ziektegedrag 
van slechthorenden, dan de gebruikelijke, g lobale concepten 'positieve 
versus negatieve houding' en 'mate waarin men gemotiveerd is' .  

2 Een positieve score bij gehoorscreening die voor de betrokkene onver
wacht komt, dient niet direct gevolgd te worden door een verwijzing 
voor hoortoestelaanpassing, maar door counselling gericht op het 
bevorderen van inzicht in de effecten van de s lechthorendheid op het 
eigen Ieven en dat van anderen. 

3 Counselling met betrekking tot het stigma verbonden aan slechthorend
heid en hoortoestel ,  is vooral van belang voor mensen die hun gehoor
problemen wei met de huisarts bespreken maar geen hoortoestel willen 
proberen. 

4 De waarschuwing, dat te hoge verwachtingen van een behandeling 
zullen leiden tot teleurstelling, is vaak onterecht (dit proefschrift; 
Oosterhuis, 1993). 

Oosterhuis A. Verwachte en gerealiseerde vooruitgang bij een gedragstherapeutische 
slaapcursus. Gedrag en Gezondheid 1993; 21 :  75-83. 

5 Niet zozeer de mensen die voor een hoortoestelaanpassing komen op 
aandringen van hun sociale omgeving hebben behoefte aan counselling ,  
maar zij die komen in  de  hoop op een andere oplossing dan een hoor
toestel .  

6 Op basis van hun grote invloed op het hulp-zoeken voor gehoorproble
men en het succes van een hoortoestelaanpassing, dienen de mensen uit 
de directe omgeving van de slechthorende betrokken te worden bij de 
audiologische hulpverlening. 

7 Een belangrijke tekortkoming van het (aangepaste) Health Belief Model 
is zijn statische karakter; beslissingen met betrekking tot het ziektege
drag worden voorgesteld als eenmalige gebeurtenissen en niet als een 
proces waarin plaats is voor leren door ervaring. 



8 Counselling als onderdeel van de boortoestelaanpassing dient niet uitge
voerd te worden door een gespecialiseerde bulpverlener, maar door 
degene die bet boortoestel aanpast. 

9 Een verbetering op een test voor spraakverstaan is een voorspeller van, 
maar geen maat voor, bet succes van een hoortoestelaanpassing. 

l O  Een 06-gehoortest-l ijn (die enige tijd beeft bestaan) biedt - mits be
trouwbaar - een goede mogelijkheid om bet eigen geboor eens te contro
leren, zonder dat anderen dat boeven te weten. 

1 1  Er is grote beboefte aan onderzoek naar de rol van buisartsen en KNO
artsen bij bet hulp-zoeken voor slecbthorendbeid. 

1 2  Gerontologiscbe tbeorieen omtrent sociale1 en cognitieve2 veranderingen 
bij bet ouder-worden, worden vertekend door de gevolgen van ouder
domsslecbtborendbeid als 'vergeten volksgezondbeidsprobleem'3• 

I :  Gilhome Herbst K. Psycho-social consequences of disorders of hearing in the 
elderly. In: Hinchcliffe R, ed. Hearing and balance in the elderly. Edinburgh: Chur
chill Livingstone, 1 983. 

2:  Rabbitt P. Mild hearing loss can cause aparrant memory fail ures which increase 
with age and reduce with IQ. Acta Otolaryngologica 1 99 1 ;  Suppl . 476: 1 67-76. 

3: Grote JJ. Slechthorendheid, een vergeten volksgezondheidsprobleem. Nederlands 
Tijdschrift voor de Geneeskunde 1 992; 1 36: 2404-6. 

1 3  Verpleeg- e n  verzorgingsbuizen dienen een vertrouwenspersoon aan te 
stellen waar aile betrokkenen, inclusief personee1sleden,  terecht kunnen 
met klacbten over een onbeuse bejegening van bewoners . 

1 4  Het verdient aanbeveling bij depressieve patienten na te gaan in welke 
mate bet effect van behandeling door middel van praten dan wei pillen 
afhangt van hun houding ten aanzien van deze bebandelingen. 

1 5  Onderzoek in d e  psychologie is vaak werken aan d e  grenzen van bet 
meten. 

16  Voor bet begrip van slechtborendbeid is bet een voordeel om als 
Hollander in Groningen te wonen. 

1 7  Jonge ouders vertonen een typische vorm van ouder(doms)-slecht
borendbeid wanneer zij in "baba' en "nana" tocb duidelijk "papa" en 
"mama" menen te verstaan. 
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Chapter 1 

Introduction 

Hearing impairment and age are closely related. Cross-sectional 
studies showed that, from early adulthood on, the hearing sensitivity for 
pure-tones decreases with age at an accelerating pace (for a review: 
Robinson & Sutton, 1 979) . Typically the loss is similar in both ears, 
progresses slowly, and is greater for high-frequency tones than for low
frequency tones. 

Prevalence data for hearing impairment are based on a wide variety 
of arbitrary criteria. The chief criterium for reimbursement of the costs 
of a hearing aid by the Dutch health insurance companies is a mean 
pure-tone threshold (over the frequencies 1 ,  2 ,  and 4 kHz) of 35 dB or 
more in both ears (WVC-A WBZ, 1988). Figure 1 . 1  shows prevalence 
data based on a closely related criterium (mean over the frequencies .5 , 
I ,  2, and 4 kHz) from the National Study of Hearing in Great Britain 
(Davis, 1 992a) . 

Figure 1.1 Prevalence of hearing impainnent in different age groups (cf. Davis, 
I 992a) 

Percentage hearing impaired 

50 

l 40 l 
30 �· 

20 

10 

18-30 31-40 41-50 51-60 61-70 71-80 

Age (years) 

For the age groups up to 50 years, a relatively small proportion of 
hearing impaired subjects is found, namely less than 5 percent. Above 



50 years this proportion increases rapidly, and rises to approximately 40 
percent in the oldest group. In the very old, hearing impairment 
becomes the rule rather than the exception. 

Apart from the decrease in hearing sensitivity, age-related hearing 
impairment, or presbyacusis, is characterised by a difficulty understand
ing speech, particularly in the presence of noise. Van Rooij et al . (1989) 
illustrated this by the proportions of age groups that miss about half the 
sentences presented in noise that normal-hearing listeners are just able to 
understand. Above the age of 60 this proportion approximately doubles 
per decade: 16% at 60 years, 32% at 70, 64% at 80, and nearly every
one above 86 years . 

Several age-related auditive and cognitive deficits have been sug
gested to contribute to the difficulty understanding speech (for a review 
see van Rooij et al . ,  1989) . First, the high-frequency loss interferes with 
the perception of the high-pitched characteristics of consonants. Second, 
a decreased ability to discriminate sounds of different frequencies has 
been reported, as wel l  as a reduced ability to process the temporal 
aspects of sounds. Finally, ageing is associated with a general slowing 
of information processing and a decreased memory performance. The 
relative contributions of these auditive and cognitive factors to the 
difficulties understanding speech in the elderly are uncertain, but seem 
to favour the importance of the auditive factors (van Rooij & Plomp, 
1990; 1992). It can be concluded that presbyacusis is not just a loss of 
hearing sensitivity, but a complex of related impairments. 

No medical or surgical solution exists for presbyacusis . Conse
quently, treatment must concentrate on minimising the effects of the 
disorder. Hearing aids have a central position in this rehabilitation 
process .  These aids can offset the decreased hearing sensitivity. How
ever, they can not compensated for the other impairments associated 
with presbyacusis. Therefore, the fitting of a hearing aid should be sup
plemented by other appropriate rehabilitative measures ,  such as the 
provision of environmental aids , training of hearing tactics, and 
counselling (Stephens, 1987a). Nevertheless , for hearing impaired elder
ly , hearing aids are the most effective form of assistance today (Brooks, 
1989a). 

It has been estimated that less than 25 % of the subjects who might 
benefit from amplification, actually have a hearing aid (Stephens & 
Goldstein, 1983 ; Brooks, 1989a) . The decision to obtain an aid is 
usually delayed for many years. Consequently, the average patient fitted 
with a hearing aid for the first time is about 70 years old, has a hearing 
loss of approximately 50 dB , and reports having hearing problems for 
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some 1 0  years or more (Brooks, 1 979a; Stephens et a! . ,  1 980). Roughly 
10% of them give up using the aid after a while (Brooks , 1 989a). 
Together,  these figures suggest a considerable under-use of audiological 
serv1ces. 

A similar picture emerged from a pilot study, which is described in 
section 3 .4. 3 . 3 .  In this study a random sample of elderly subjects (60 
years or older; N = 353) were asked whether they had hearing problems. 
Thirty-two percent considered their hearing to be 'poor' or 'bad' . These 
subjects were asked what they had done about it. Approximately one in 
three said he/she had never discussed the hearing problems with a 
doctor, and three out of four reported not having a hearing aid. Further
more, of those who had an aid , about one in ten said he/she no longer 
used it. 

This thesis will focus on illness behaviour of hearing impaired elder
ly. For the time being illness behaviour can be thought of as what 
people do about their health problems . Two categories will be con
sidered in detail ,  help-seeking for hearing impairment and use of an 
acquired hearing aid. 

In chapter 2 the literature on il lness behaviour of hearing impaired 
elderly and its determinants will be reviewed. One group of determi
nants , addressing the attitude of the subject toward his hearing loss and 
the possibil ity of using a hearing aid, will be considered in detail .  Based 
on the Health Belief Model, a model will be developed to study the 
influences of attitude factors on illness behaviour of hearing impaired 
elderly; the central theme of this thesis. 

Chapter 3 will describe the development and evaluation of the 
Hearing Handicap and Disability Inventory (HHDI). This self-report 
questionnaire quantifies the negative consequences of a hearing impair
ment, as perceived by the hearing impaired subject. The HHDI makes it 
possible to evaluate the effect of aural rehabilitation . 

In chapter 4 help-seeking and its association with attitude will be 
studied in hearing impaired subjects from a random sample of elderly. 
The attitudes of groups showing dissimilar illness behaviour will be 
compared . 

Chapter 5 will report a study on the influences of attitude factors 
and counselling on hearing aid fitting outcome in elderly patients who 
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come for their first aid. 

Finally, in chapter 6 the experiences with the HHDI in the above 
studies will be evaluated. 
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Chapter 2 

A review and conceptual framework 

2.1 Introduction 

This chapter will offer a review of the literature on illness behaviour 
of hearing impaired subjects and a conceptual framework to study the 
influences of attitude factors. The concept of i l lness behaviour is defined 
in section 2.2. In the sections 2.3 and 2.4 the literature on help-seeking 
for hearing impairment and use of an acquired hearing aid are reviewed, 
respectively. Finally, section 2.5 will focus on the concept of attitude.  
Here a model of attitude factors in illness behaviour wil l  be presented. 

2.2 Illness behaviour 

For the understanding of il lness behaviour the concepts of il lness and 
disease have to be distinguished. Disease refers to an objective phenom
enon characterised by an altered functioning of the body. By diagnosing 
it, the health expert gives his definition of the situation. Illness, on the 
other hand, refers to the view of the lay-person and is a subjective 
phenomenon. It involves the individual 's changed perception of himself 
and his body. The two concepts are inevitably related but far from per
fectly correlated (Kaptein, 1 982). 

Illness behaviour will be defined as the way in which disease symp
toms are perceived, evaluated , and acted upon (or not acted upon) by 
the individual (Mechanic, 1 978). This definition explicitly addresses the 
individual 's perspective on the health problem and includes what goes on 
even before the person sees a doctor or other health worker. By this it 
supplements the traditional medical approach. 

The study of illness behaviour involves, among other things, the 
study of awareness/denial of disease, help-seeking, and compliance with 
medical advice. This thesis focuses on two categories of illness behav
iour of hearing impaired elderly: help-seeking for hearing problems and 
use of an acquired hearing aid. The latter will be interpreted as com
pliance with the advice to use an aid. 

Both for help-seeking and compliance a plethora of explanatory 
factors have been suggested (McKinlay, 1 972; DiMatteo & DiNicola, 
1 982). DiMatteo and DiNicola consider this diversity advantageous 
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because it helps to counteract the tendency to conceptualise noncompli
ance (and deferral of help-seeking) as a unitary phenomenon, with one 
specific cause, diagnosis, and treatment. Instead the determinants of 
illness behaviour are complex. In focusing on a limited group of factors 
in this thesis, namely those related to the attitude of the patient, one has 
to keep in mind that these can at best only partly explain il lness behav
iour. 

Cummings et al . (1980) empirically studied the relationships between 
the explanatory factors proposed in fourteen models of i l lness behaviour 
and preventive health behaviour (i .e .  health-related behaviour in the 
presence and absence of disease symptoms respectively). Expert judges 
(the original model builders) were asked to partition the set of more than 
hundred factors into a l imited number of groups on the basis of simi
larity. Six categories of factors emerged. These are presented in table 
2. 1, together with some subcategories that could be identified . 

Table 2.1 A taxonomy of explanatory factors of health-related behaviour (cf. 
Cummings et al . ,  1980) 

Perception of symptoms and threat of disease 
- personal characteristics influencing the general response to illness 
- perception and evaluation of the specific symptoms 

2 Evaluation of health care 
- evaluation of health care in general 
- evaluation of health care for the specific illness 
- perceived benefits of health care 
- perceived barriers/costs of health care 

3 Accessibility to health care 
- availability of health services 
- financial costs of health care 

4 Social network characteristics 
- social structural characteristics 
- social interaction patterns 
- social norms 

5 Know ledge about disease 

6 Demographic characteristics 

6 



The categories of factors listed in table 2. 1 constitute a compre
hensive taxonomy that can be used to organise studies on illness behav
iour of hearing impaired elderly. 

2.3 Help-seeking for hearing impairment 

The process of help-seeking for hearing impairment has been com
pared to a series of filters, that eventually sift out the patients seen in 
hearing aid clinics (Stephens, 1 987a) . In this process the patient has to 
take several steps .  First, he has to be aware of his impairment and per
ceive a need for rehabilitation. Second, he must take the initiative to 
obtain help, usually by consulting his general practitioner (this is obli
gatory in the Netherlands) . Third, the practitioner has to agree with the 
need for rehabilitation and refer the patient for a hearing evaluation. 
Finally , the person must comply with the referral . These steps will be 
considered in this section, together with factors that influence help-seek
ing. 

Gilhome Herbst et al . ( 1 99 1 )  compared the results of two studies of 
help-seeking by hearing impaired elderly. In both the sample consisted 
of all persons aged 70 years and over registered at a particular general 
practice; one in an inner London borough and one in a Welsh vil lage. 
The response rates were 69 % and 57 % ,  respectively . Subjects were 
interviewed and tested at their homes. In London 60% of the elderly 
were found to be hearing impaired and in Wales 78 % ,  where hearing 
impairment was defined as a mean loss across the speech frequencies 
(probably 1, 2 and 4 kHz in London and . 5 ,  I, 2 and 4 kHz in Wales) 
of 35 dB or more in both ears. Figure 2. 1 summarises the results of 
these studies. 
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Figure 2.1 Help-seeking in two samples of hearing impaired elderly (cf. Gilhome 
Herbst et al . ,  199 1 )  

London Wales 

hearing impaired 100% (N=136) 100% (N=69) 

� � 

difficulty hearing? 74% 26% 75% 25% 
yes no yes no 

l � l � 
saw doctor? 49% 25% 57% 19% 

yes no yes no 

l � l � 
have aid? 21% 27% 25% 32% 

yes no yes no 

In both samples about a quarter of the hearing impaired subjects did 
not report any hearing problems . The mean hearing loss in the better ear 
of this group was 43 .8 dB for the Londoners and 48 .2 dB for the 
Welsh. These are not insignificant losses. Of those who admitted to 
hearing problems, approximately one in three of the Londoners and one 
in four of the Welsh said they had never seen their doctor about it. In 
both samples, less than half of the consultations resulted in hearing aid 
possession . More than 75 % of the hearing impaired elderly did not have 
an aid. 

Complementary data were provided by Brooks ( 1 979a) and Stephens 
et al . (1980) . They asked first-time applicants for a hearing aid about the 
length of time over which they could recollect having hearing problems. 
The median period reported was 8 and 1 2  years , respectively, with a 
great variability between subjects. Brooks commented that the actual 
duration of difficulties may have been much longer, because awareness 
of hearing impairment is usually very poor in the early stages . Together 
these data show, that many hearing impaired elderly do not seek help 
for their hearing problems , or wait very long before they do so. 

Many factors have been suggested to influence help-seeking for 
hearing impairment (e .g.  Stephens, 1983; Brooks , 1989a). These will be 
discussed in accordance with the general taxonomy presented in section 
2.2.  
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The first category of the taxonomy pertains to the perception of the 
disease in general , and to that of its severity in particular. Davis ( 1 992b) 
presented data on the relationship between hearing aid use and the 
degree of hearing impairment from the National Study of Hearing con
ducted in Great Britain. These are depicted in figure 2.2. 

Figure 2.2 Percentage of hearing aid users in relation to hearing impainnent (Better 
Ear Average of the pure-tone thresholds at .5, 1, 2 and 4 kHz) (cf. Davis, 1992b) 

Percentage using hearing aid 

100 

90 -l 

80-

70 

60-; 

50 

40-1 

��L-·· 10 

0 � �=--'"""'""""-__.,� �>=---"=�--"""� 
<15 15-24 25-34 35-44 45-54 55-64 65-74 �75 

Better Ear Average (dB Ill..) 

Figure 2.2 shows two things. On the one hand it shows that hearing 
aid use increases markedly with hearing impairment, but on the other 
hand it also illustrates that a substantial number of severely impaired 
subjects do without an aid. Hence, other factors than degree of hearing 
impairment must be present in the take-up of hearing aids. 

Swan and Gatehouse (1990) compared individuals referred to an 
Audiology Clinic (consulters) with hearing impaired individuals in the 
population who had never sought advice (non-consulters). They found 
that consulters reported more disability when their hearing impairment 
was controlled for, and were more handicapped after controll ing for 
impairment and disability (see chapter 3 for a discussion of the concepts 
of impairment, disability and handicap). The authors concluded that the 
disability and handicap experienced by the individual are probably the 
main factors which influence self-referral . This is in accordance with the 
emphasis on the perception of the disease by the subject in the first cat
egory of the taxonomy of explanatory factors. In this context, it is 
noteworthy that older individuals have been found to report less hearing 
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disability and handicap for a given level of impairment than younger 
subjects (see section 3 .3  for a discussion of this age effect). 

Humphrey et al . ( 1981 )  studied the differences between groups 
showing dissimilar i l lness behaviour in the London sample described 
above. Two major determinants of help-seeking emerged: (1) severity of 
hearing problems, whether assessed in objective or subjective terms, and 
(2) onset of hearing problems before retirement age. According to the 
authors , the latter can be seen as evidence of contrasting perceptions of 
the disorder. They suggested that attitudes to a disorder first suffered at 
a stage in life when it is felt to be untimely and exceptional , may be dif
ferent from the responses to the same disorder encountered at a stage 
when it is conventionally expected and practically the norm. So, many 
elderly may not feel the need to do anything about their hearing prob
lems and show a passive acceptance. Furthermore, other common health 
concerns in old age may be perceived as more compelling (Dodds & 
Harford , 1 982; Stephens, 1 983 ; Brooks , 1 989a) .  Maurer and Rupp 
(1979) referred to this presumed lack of motivation in the elderly as 
'geriapathy' . Research to support these ideas is lacking, however. 

The data on help-seeking presented in figure 2. 1 illustrate a common 
finding in individuals of al l  ages; many show some degree of hearing 
impairment on audiometry but do not report any experience of hearing 
problems. This may be due to a genuine lack of awareness, for example 
in those living alone and with few social contacts (Brooks, 1 989a). 
Alternatively ,  c linical experience suggests that many elderly subjects 
with a mild hearing impairment believe that the problem is external . 
They accuse others of speaking unclearly and find it hard to believe that 
their hearing might not be normal (e.g .  Brooks, 1 979a; 1 989ab; 
Stephens & Goldstein, 1 983). Lastly, even when the hearing problem 
has· been noted, there often is a reluctance to admit it, or indeed a total 
denial of its existence (e.g .  Brooks, 1 979a; Gilhome Herbst et al . ,  
1 98 1  ) .  This has been suggested to reflect the social attitude to impaired 
hearing. 

Gilhome Herbst (1983) analysed the prevailing social attitude to 
hearing impairment, together with its origins. She remarked that there is 
built into our cultural heritage some mistrust (e .g.  'None so deaf as 
those who will not hear') and dislike of hearing impairment. Further
more, the high prevalence of hearing problems in the elderly makes the 
impairment almost synonymous with old age. Finally,  there is an 
apparent similarity between the symptoms of impaired hearing and those 
of some kinds of mental disorder (particularly defects of reason) such 
as, not answering when spoken to, or answering inappropriately or out 
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of context, and pitching the voice incorrectly. Gilhome Herbst concluded 
that hearing impairment is stigmatised in its own right and very c losely 
associated with two equally stigmatised 'conditions' ,  namely mental 
disorder and old age. She commented that this is probably the root cause 
of the neglect to report and treat hearing problems. There is a strong 
desire to conceal the impairment, which is reflected in the demand for 
ever smaller hearing aids. The stigma attached to hearing impairment 
and hearing aids can be conceived as a barrier to help-seeking, as 
referred to in the second category of the taxonomy of explanatory 
factors . 

Brooks (1 989a) studied the perception of stigma among elderly 
hearing aid candidates . He found that, even in this group of patients 
who came to the hearing aid clinic, a quarter thought that behind-the-ear 
hearing aids were cosmetically unacceptable, too obvious and conspicu
ous. For 10% , the degree of concern reached the level of being 'wor
ried' about being seen with an aid, and around 1 5 %  said that the 
prospect of wearing an aid made them feel older or a bit silly . These 
findings contrast with the absence of a 'hearing aid effect' for elderly 
hearing aid wearers (IIer et a!. ,  1 982). That is, the presence of a hearing 
aid did not influence the way elderly were judged by their peers . Fur
thermore, Gilhome Herbst ( 1 983) asked hearing impaired elderly and 
subjects of employment age, why they did not tell other people of their 
hearing loss soon after meeting them. She found that only 1 2 %  of the 
elderly expressed any recognition of stigma associated with hearing loss, 
while 54% of the subjects of employment age did. This made her 
conclude that hearing loss in old age is by and large part of the social 
identity of the old, and she implied that the stigma is less pregnant for 
the elderly. Nevertheless, the negative social attitude to impaired hearing 
does seem a potential barrier to help-seeking. 

The perceived barriers to help-seeking will be weighted by the 
individual against the perceived benefits . Unfortunately hearing aids for 
the elderly have a poor image. Humphrey et a! . ( 198 1 )  and Brooks 
(1 989a) suggested that this may not only be a determinant of the under
use of audiological services, but also a consequence. They described a 
vicious spiral of: delay of help-seeking, a diminished capacity to benefit 
from hearing aids (Alberti , 1 977), poor performance, and a stereotype 
of the aids as 'ineffective crutches' (Brooks, 1 989a) . More generally, 
rumour of disappointing experiences of peers could discourage from 
early help-seeking. One has to be realistic , however. In chapter 1 it was 
pointed out that hearing aids can only partly compensate for the impair
ments associated with presbyacusis. Stephens and Goldstein ( 1 983), for 
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example, stressed that for the success of the hearing aid fitting it is 
essential to strike a fine balance between an over optimistic high expec
tancy and a pessimistic 'no help' approach. 

The third category of explanatory factors pertains to the accessibility 
of the service. Stephens ( 1 983) distinguished three aspects: organisation
al , geographical and financial accessibility. The first refers to the 
procedure for gaining access to the service. Normally this is via the 
general practitioner (which is obligatory in the Netherlands) and an Ear, 
Nose, and Throat department or Audiological Centre. The filters in the 
process of help-seeking are subdivided by Stephens ( 1 987a) into those 
related to the impaired person and those related to the professionals 
encountered. Humphrey et al. ( 1 98 1 )  suggested that these professionals 
take a similar view to that of the elderly and indeed society at large; 
hearing impairment is passively accepted as a normal part of ageing and 
pessimism prevails about the capacity of the elderly to benefit from 
hearing aids. Humphrey et al . based their suggestion on the fact that 
55% of the consulters in their London sample were not referred for 
hearing aid fitting or other rehabil itation. Their conclusion may not be 
entirely correct, however. They did not study whether the low referral 
rate was due to the doctor's unwillingness to refer, or to the patient's 
reluctance to be referred. More generally ,  l ittle research is available on 
the role of health professionals in help-seeking for hearing impairment. 
Cl inical experience suggests that this role is critical . One not seldom 
encounters hearing impaired patients who had a hard time convincing 
their general practitioner that they have a hearing problem. These physi
cians may not have realised that communication in the one-to-one 
situation of a consultation, where conversation occurs in a quiet sur
rounding and with a highly predictable course, is one of the easiest to 
fol low for elderly hearing impaired persons. The role of the general 
practitioner deserves much more attention. Gilhome Herbst et al . ( 199 1 )  
advanced that this professional probably i s  the fulcrum of any relevant 
rehabilitative service. 

The second aspect of accessibility, geographical accessibility ,  is espe
cially relevant for the elderly. Gi1home Herbst et al . ( 1 98 1 )  noted that 
almost 20 percent of their London sample were housebound or had an 
otherwise restricted mobility. Similarly, Stephens et al .  ( 1 980) reported 
that 1 7 %  of their patients needed rehabilitation on a domiciliary basis. 
For these patients a mobile or domiciliary service is essential (cf. 
Jauhiainen, 1 992) . 

The costs of rehabilitative services to the patient vary considerably 
between countries (for a comparison see: Stephens, 1 983) . In some, 
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hearing aids are free to the patient (e.g.  the United Kingdom) while in 
others the patient pays part of the costs (e .g.  the Netherlands) or full  
costs (e .g.  common in the U.S.A.) .  Stephens ( 1 977; 1 983) demonstrated 
the importance of this financial accessibility for help-seeking . He 
showed that hearing aid possession is highest in countries where they are 
provided free of charge. Likewise, several authors, especially from the 
U .S.A. (e.g.  Maurer & Rupp, 1 979; Dodds & Harford, 1 982; Koike & 
Johnston, 1 989) , mentioned a financial barrier to help-seeking for hear
ing problems. 

The fourth category of explanatory factors involves social influences 
on illness behaviour. Some of these have already been discussed in other 
contexts . For example, the potential influence of an isolated lifestyle on 
the awareness of a hearing loss and the barriers to help-seeking caused 
by stigma. Here the discussion will focus on the role of 'significant 
others' ;  i .e  those in regular close contact with the hearing impaired 
person. 

Hearing impairment has been referred to as a 'dual handicap' 
(Pedley, 1 989) , because it affects both the person with the hearing loss 
and those around him/her. The latter consequences have primarily been 
studied in hearing impaired adults of employment age and their families 
(e .g. Thomas , 1 984; Jones et al . ,  1 987 ; Hetu et al . ,  1 988). Pedley 
( 1 989) distinguished: ( 1 )  stress in family life because of, for example, 
the need to repeat or to tolerate a television that is too loud, (2) effects 
on social life, such as the requirement to tailor leisure activities to suit 
the needs of the hearing impaired person, and (3) role changes , when 
the hearing impaired person gradually relinquishes some of his/her 
responsibil ities , such as contacts with official bodies. This 'dual handi
cap' makes help-seeking for hearing impairment a concern to both 
parties . 

Several authors suggested that a substantial portion of the hearing 
impaired elderly who come for help, only do so because of pressure 
from significant others (e .g.  Sanders, 1 975 ; Maurer & Rupp, 1 979; 
Stephens , 1 987a; Pedley, 1 989). Hickson et al. ( 1 986) studied motiv
ation for attendance in a group of 1 35 elderly patients who were fitted 
with a hearing aid for the first time. Thirty percent of these patients 
claimed to be self-motivated, 24% said their spouse or family were 
responsible for attendance and most of the remainder (namely 39 %) 
were motivated by their  doctor. Similarly, Brooks ( 1 989a) asked 300 
hearing-aid candidates, with a mean age of 70 years, whether they went 
to see their doctor specifically about getting a hearing aid, and if so, 
whether this was their own idea or as a result of pressure from others. 
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More than half (53 %) indicated that they went to their doctor expecting 
treatment, but not a hearing aid. The rest was almost equally divided 
into those who claimed to be self-motivated (24%)  and those who said 
they reacted to pressure (23 % ). However, for a number of subjects who 
claimed to be self-motivated, it was evident in subsequent interviews 
that they had in fact reacted to pressure. Brooks suggested that these 
individuals may not have been prepared to admit this, due to pride or 
stubbornness. He estimated that perhaps as few as 1 0% of all persons 
applying for hearing aids are truly acting entirely on their own initiative. 
This is even more remarkable when one considers that those who 
present themselves at the hearing aid clinic already passed several filters 
of the help-seeking process and are a highly selective group of hearing 
impaired subjects. This adds to the notion that social influences play an 
important role in help-seeking for hearing impairment. 

Knowledge about the disease is conceptualised by Cummings et al . 
( 1 980) as the fifth category of explanatory factors for i l lness behaviour. 
Most directly, lack of knowledge of rehabilitative possibilities may 
prevent help-seeking. Humphrey et al . ( 1 98 1  ), for example, found that 
33 % of their London sample of hearing-impaired elderly were unaware 
of their entitlement to a free hearing aid. Knowledge, or more generally 
beliefs, can also affect il lness behaviour in a more indirect way 
(Sanders, 1 975 ; Stephens, 1 987a). Many misconceptions about hearing 
loss and hearing aids have been reported that may discourage help
seeking. According to Brooks ( 1 989a) some patients fear that using a 
hearing aid may either 'make the ear lazy' or cause further deterioration 
of hearing. Similarly, Stephens and Goldstein ( 1 983) described how lack 
of insight may make some patients insist that the problem lies in the way 
people speak, while others maintain that an operation could restore their 
hearing. Finally, patients who do seek help are sometimes clearly misin
formed by their doctor (Stephens, 1 977 ; Hodgson, 1985) . They are put 
off by such remarks as "What do you expect at your age?" or "An aid 
won't help - you have nerve deafness" (Brooks, 1 989a). These beliefs 
pertain to all categories of the taxonomy of explanatory factors and can 
be conceptualised as an integral part of the attitude of the patient toward 
his hearing loss and the possibility of obtaining a hearing aid (see 
section 2.5) .  

The final category of explanatory factors mentioned by Cummings et 
al . (1 980) concerns demographic characteristics . The first characteristic 
to be considered is the age of the person. As described above, 
Humphrey et al. ( 1 98 1 )  found onset of hearing problems before retire
ment age to be one of the major determinants of help-seeking in their 
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London sample of hearing impaired elderly. However, apart from better 
help-seeking by the young, this may also be because those with earlier 
onset were impaired longer or were perhaps more severely impaired. 
These latter variables were not controlled for. Davis ( 1 99 1 )  studied the 
influence of age on hearing aid possession in a large sample of 1 8-80 
year old subjects . No relationship was found when the influences of 
severity of hearing impairment, the presence of a conductive component 
in the hearing loss, tinnitus, and social-economic group were controlled 
for.  These results again do not match the findings of Davis (1 983a) and 
Haggard (1 988), who reported a shortfall in use of audiological services 
by the elderly, without controlling for other factors however. These 
contradictory data do not permit conclusions on the relationship between 
age and help-seeking for hearing impairment. 

The situation for gender is comparable to that for age.  Some authors 
reported that women are more likely to seek help for hearing problems 
than men (Fortnum & Haggard, 1 984b; Davis, 1 987) . Nevertheless , 
Davis ( 1 99 1 )  found no relationship between hearing aid possession and 
sex, after controlling for the influences described above. The only 
demographic characteristic that was significantly related to help-seeking 
in the latter study, was social-economic group. Hearing aid possession in 
the group with non-manual occupations was greater than in the manual 
group. This is in accordance with the findings of Davis (1 983b) and 
Fortnum and Haggard (1 984a). 

In this section the plethora of explanatory of factors that have been 
suggested to influence help-seeking for hearing impairment were dis
cussed in accordance with the general taxonomy of Cummings et al . 
( 1 980). One study was not yet considered however, because it pertains 
to several categories of the taxonomy. Franks and Beckmann ( 1 985) 
studied reasons for reluctance to use a hearing aid in four groups of 
elderly subjects. The groups consisted of: ( 1 )  normal hearing subjects , 
(2) hearing impaired subjects who had never worn a hearing aid, (3) 
subjects who had worn an aid at least one month but were no longer 
using it, and (4) current hearing aid users. Overall ,  the most prominent 
reasons for rejection of hearing aid use were: financial cost, calls  
attention to handicap, offensive dealer practices, concern about the 
nature of amplified sound, inconvenience to wear, difficulty manipulat
ing, and not knowing where to obtain an aid . Group comparison 
revealed virtually no differences between the normal and hearing 
impaired subjects who had never used an aid (group 1 and 2 respective
ly) . Group 3 stood out most clearly. These subjects , who had tried an 
aid but rejected it, had the most negative attitude toward hearing aid 
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use. Group 4, on the other hand, was most positive. They were the cur
rent hearing aid users. Thus, the study showed that attitude and illness 
behaviour are related. The method of the study, however, does not 
allow conclusions on the causality of this relationship. 

2.4 Use of an acquired hearing aid 

The act of obtaining a hearing aid does not necessarily imply that the 
instrument will be used. Ever since early studies showed that a substan
tial proportion of patients used their aid never or only occasionally - 1 0  
to 24% in Denmark and 4 1  to 70% in Great Britain according to a 
review by Stephens (1 977) - hearing aid use has been studied extensive
ly. 

The degree to which the hearing aid is used is one of the prime 
measures of the effectiveness of the provision of a hearing aid (Walden, 
1 982; Brooks, 1 990) . The measure is assumed to reflect the value of the 
aid to the user, because it is thought unlikely that an individual wil l  
wear the aid regularly without deriving some benefit or satisfaction from 
it (Brooks, 1 989a) .  However, hearing aid success is multidimensional 
(Walden, 1 982; Lyregaard et al . ,  1 988) ,  and several other measures 
have been proposed. These will be discussed in chapter 5 .  

In this thesis non-use of an acquired hearing aid will be considered a 
form of non-compliance with medical advice, which is an example of 
illness behaviour. This means that the act of fitting a hearing aid is 
assumed to imply the advice to wear the aid regularly. 

A wide range of potential influences on hearing aid use have been 
studied. These studies were reviewed by Stephens ( 1 977), Brooks 
(1 989a) and Mulrow et al . ( 1 992). Often conflicting findings emerged, 
for which the interpretation is complicated by differences in study 
population, distinct measures of hearing aid use, and lack of control of 
confounding variables . For example, non-use of hearing aids will 
logically  be much more prevalent in a group of patients who received 
their first aid than among experienced users who came for a replacement 
aid. Nonetheless , this variable has not always been control led for. In 
addition, the degree of hearing aid use has been shown to depend on the 
particular measurement technique applied. This aspect is discussed in 
chapter 5 .  Lastly,  most studies only reported first order effects of fac
tors in hearing aid use; interactions between factors have seldom been 
examined. 
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Brooks (1 98 1 ; 1 989a) pointed out that several of the alarming early 
studies , especially the British, concerned the use of body-worn hearing 
aids, which were often considered cumbersome and unattractive by the 
patients . Furthermore, these aids were usually fitted without the provi
sion of adequate counselling or after-care. That these factors influence 
hearing aid use, can be observed for example from the major difference 
in utilisation noted above between the early British and Danish studies . 
In Denmark behind-the-ear hearing aids were provided earlier than in 
Great Britain, and it was supported by extensive counselling and follow
up services. After the introduction of behind-the-ear aids in Great 
Britain use levels increased there too (Brooks ,  1 98 1 ;  Haggard et a! . ,  
1 98 1  ). Support for the influence of counselling and after-care came from 
several experimental studies , that will be considered below . 

The relationship between hearing aid use and audiometric variables 
has been studied extensively. With respect to the degree of hearing loss, 
most studies showed that utilisation increases with the severity of the 
loss (e.g.  Ewertsen, 1 974; Kapteyn, 1 977b; Sorri et a! . ,  1984; Hutton, 
1 985 ; Brooks, 1 985 ; 1 989b; Gatehouse, 1 994), although some found no 
relationship (e .g.  Hickson et a! . ,  1986; Littlejohns & John, 1 987; 
Mulrow et a! . ,  1 992). The type of loss has also been associated with 
hearing aid use. On theoretical grounds a number of characteristics have 
been suggested to limit the potential benefit, and hence use, of a hearing 
aid. These include: a steep audiogram (where the sensitivity for high
pitched tones is considerably worse than for low-pitched tones), a 
sensorineural loss (where the sensitivity loss is not solely due to conduc
tion problems in the middle ear), and other auditive and cognitive 
factors contributing to speech discrimination problems which are typical 
for presbyacusis (see chapter 1). Nevertheless, no relationship between 
hearing aid use and speech discrimination was found by Kapteyn 
(1 977b), Surr et a! . ( 1 978) and Berger and Hagberg (1 982). On the 
other hand, patients with conductive losses were shown to use their aid 
more than patients with sensorineural losses (e .g.  Carstairs , 1 973 ; 
Ewertsen, 1 974; Sorri et a! . ,  1 984). This may have been due, however, 
to the fact that those with a conductive loss tend to have a more severe 
hearing impairment, as was suggested by Hutton (1 985). He showed that 
for his data the apparent effect of type of loss disappeared when degree 
of loss was controlled for. In addition, he found no relationship of 
hearing aid use with audiogram slope or discrimination loss. Hutton's  
analysis il lustrates how lack of control of  confounding variables compli
cates the interpretation of studies on hearing aid use, as was noted 
above. On the basis of the available evidence it is difficult to reach a 
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conclusion regarding the influence of type of hearing loss . 
Some studies reported less hearing aid use with increasing age (e.g .  

Surr et  al . ,  1 978; Upfold & Wilson, 1 980; Hutton, 1 980; Sorri et  al . ,  
1 984; Grootveld et al . ,  1 989) but the majority did not find an age effect 
(e.g. Ewertsen, 1 974; Kapteyn, 1 977a; Tyler et al . ,  1 983 ; Oja & 
Schow, 1 984; Brooks, 1 985 ; Hickson et al . ,  1 986; Mulrow et al . ,  1 992; 
Gatehouse ,  1 994) . Again the results seem to be influenced by lack of 
control of confounding variables . Kapteyn ( 1977a), for example, did not 
find an age effect but noted that the degree of hearing loss increased 
with age in his sample. Surr et al . ( 1 978), on the other hand, did find an 
age effect but commented that the younger individuals more consistently 
received their extensive training programme than the elderly. Contra
dictory suggestions have also been made regarding a possible interaction 
effect between age and the rehabilitation provided. Stephens (1 977) 
noted that a trend to less aid use with increasing age was not found in 
countries where rehabilitation was a routine part of the hearing aid 
provision. Additionally, he referred to a study by Aasen, which showed 
a fal ling off in hearing aid use with increasing age in subjects who had 
not attended a rehabi litation course, but no significant age effect in those 
who had. This contradicts with the findings of Brooks ( 1 989b). He 
reported that patients who received extensive rehabi litation services used 
their aid more than patients who had a basic level of hearing aid provi
sion, except for the oldest subjects. Brooks remarked that patients who 
obtain their first hearing aid at an advanced age do not seem to become 
good or consistent users, even when counsel ling is provided. Together 
these results underscore the need to study the interdependency of factors 
in hearing aid use. 

Above it was stated that hearing aid use is assumed to reflect the 
value of the aid to the user because it is thought unlikely that an individ
ual will wear the aid regularly without deriving some benefit or satisfac
tion from it. Brooks (1 989a) added that, unfortunately, the converse is 
not necessarily true. Several reasons may prevent an individual from 
using a beneficial aid. One approach to study these reasons has been to 
question patients who use their aid minimally or not at all (e.g .  Surr et 
al . ,  1 978;  Upfold & Wilson, 1 980; Fortnum & Haggard, 1 984a; 
Brooks, 1 985 ; Littlejohns & John, 1 987) . This showed that the major 
factors, found consistently ,  are: ( 1 )  the opinion that the hearing aid 
makes background noises too loud, (2) difficulty inserting the earmould 
or other handling problems, and (3) the belief that the aid is not really 
needed. Other common but less frequently c ited reasons include, that the 
aid is uncomfortable to wear, whistles, does not help, or is too notice-
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able. Many of these problems would seem amenable to counselling and 
appropriate follow-up services (for suggestions see: Brooks , 1 985 ; 
1 989a). 

The effect of counselling and aftercare on hearing aid use has been 
explored in a number of experimental and quasi-experimental studies . 
Positive effects were found for: a two-week residential program versus a 
two-hour hearing aid orientation (Surr et al . ,  1 978) ; rehabilitation by a 
broad team with as many follow-ups as necessary versus aid fitting by a 
technician only (Stephens et al . ,  1 980); a routine home visit two weeks 
after the fitting versus help merely for those who seek it (Ward, 1 98 1 ) ,  
and either a three-week intensive training or a six-hour information 
course versus hearing aid fitting only (Lundborg et al . ,  1 982). However, 
Ward et al . ( 1 978) found no difference between subjects who received 
four hours of group counselling and subjects who received no counsel
ling. Lastly, Brooks studied the effect of a particular scheme, The South 
Manchester Auditory Rehabilitation Scheme (Brooks, 1 989a), in a series 
of quasi-experiments (Brooks , 1 979b; 1 98 1 ; 1 985 ; 1 989b). A unique 
feature of this scheme is a home visit prior to the hearing aid fitting. 
The visit is intended, among other things, to assess the patient's attitude 
toward hearing aids and to commence modification, where necessary . It 
is assumed that this procedure will enhance the patient's motivation for 
and attention during the hearing aid fitting , because his worries and 
objections are addressed before an aid is actually fitted . The scheme 
further includes a follow-up visit to the c linic, approximately one month 
after the fitting. The evaluation of the scheme showed that patients who 
followed the scheme used their hearing aids more than those who 
received no counselling over and above that provided at the fitting 
session. In addition ,  one study showed that the effect of the scheme 
depended on the degree of hearing loss and age of the patient (Brooks, 
1 989b). A greater effect was found for the more severely impaired and 
less elderly subjects. From these studies it can be concluded that 
counselling and aftercare can increase hearing aid use. 

Several authors suggested that attitude factors, such as acceptance of 
the hearing loss, expectations of an aid, fear of stigma, and the opinions 
of others, significantly influence hearing aid use (e .g .  Sanders, 1 975 ; 
Corso, 1 977; Kapteyn, 1 977ab; Maurer & Rupp , 1 979; Goldstein & 
Stephens, 1 98 1 ; Hodgson, 1 985 ; Brooks, 1 989ab; Plath, 1 99 1 ) . As 
noted above, studies of patients using their aid minimally or not at all 
indeed showed that many belief the aid is not really needed or too 
noticeable. However, retrospective studies like these can only demon
strate that attitudes and behaviour co-vary. They can not establish any 
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causality. In section 4.4 it will be argued that attitudes may just as well 
be the result of illness behaviour, as vice versa. This underscores the 
importance of prospective studies on the influence of attitude factors on 
hearing aid use. 

Rupp et al . ( 1 977) developed the Feasibility Scale for Predicting 
Hearing Aid Use (FSPHAU) to estimate the l ikelihood of an older hear
ing-impaired individual to become a successful hearing aid user. In this 
approach the audiologist rates and combines eleven prognostic factors ,  
which range from attitude factors such as 'motivation' and ' ideas about 
the cause of problems' , to audiometric and medical variables . Two 
studies evaluated the predictive validity of the FSPHAU (Hosford-Dunn 
& Baxter, 1 985 : Chermak & Miller, 1 988). From the first the attitude 
factors ' motivation' and ' in itial subjective impression of amplification' 
emerged as the best FSPHAU-predictors of long-term satisfaction with 
the hearing aid. The second showed no relationship of an extensively 
revised paper-and-pencil  version of the FSPHAU with either satisfaction 
or reduction of hearing handicap. In the latter study the test-retest 
reliability of the FSPHAU was found to be inadequate. 

An alternative way to assess the patient's attitude has been suggested 
by Goldstein and Stephens ( 1 98 1 ) .  They considered the attitude to be of 
critical importance ,  and proposed to adjust the aural rehabilitative 
approach to it. Four attitude types were distinguished: type 1 and 2 
patients who are positively motivated to obtain help, but the latter have 
complicating factors for rehabilitation (e .g.  handling problems, or a 
configuration of the hearing loss that presents problems for amplifica
tion); type 3 patients who have a negative attitude toward one or more 
major components of the rehabilitative process (usually the hearing aid), 
but who are genuinely seeking help; and, finally, type 4 individuals who 
are negative toward all aspects of rehabilitation and have usually been 
brought along by well intending family members (Stephens, 1 987a). As 
with the original FSPHAU, the attitude of the patient is judged by the 
audiologist. Hickson et al . ( 1 986) studied the relationship between atti
tude type and hearing aid use after three months .  They found that a type 
3 attitude was associated with non-use or occasional use of the hearing 
aid, and that patients with a positive attitude (types 1 and 2) wore their 
aids more consistently .  No type 4 patients were included in the study, 
because - although they did present at the hearing centre - 'obviously' 
none were fitted with a hearing aid. In addition, Hickson et al . asked the 
subjects who had motivated their attendance at the hearing centre. Thirty 
per cent said they were self-motivated to seek help , but 'surprisingly' 
this did not influence eventual use of the hearing aid. Finally, the 
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patient's first impression of the aid at the fitting session was not found 
to affect utilisation either. 

Littlejohns and John ( 1 987) and Gatehouse ( 1 994) used a self-report 
approach to study the influence of attitude on hearing aid use. Like 
Hickson et al. ( 1 986) they found no difference in outcome between 
patients who said they were self-motivated to seek help and those who 
indicated that others had urged them. The studies produced conflicting 
results , however, with regard to the influence of initial attitude. 
Littlejohns and John observed no relationship between the feelings 
toward the forthcoming aid and the ensuing use of it, while Gatehouse 
did . In addition, Gatehouse found a small but significant correlation 
between utilisation and the expectations of a hearing aid. 

Brooks ( 1 989ab) studied the influences of attitude and counselling on 
hearing aid use. Hearing aid candidates were asked to complete the 
Hearing Assessment Questionnaire (Brooks , 1 989a), which explored 
such attitude factors as : recognition of the hearing loss, perception of 
effect on the patient's own life and that of others, reason for attendance, 
perception of stigma, and expectations of a hearing aid. The question
naire was completed before the patient attended the clinic. Half of the 
patients , the experimental group, were eligible for the South Manchester 
Auditory Rehabilitation Scheme, described above. They had individual
ised counselling before and after the hearing aid fitting. The counselling 
was based on the results of the attitude questionnaire. The other patients , 
the controls, received no pre-fitting counselling, and the majority did not 
have any follow-up services. Four months after the fitting hearing aid 
use was assessed by questionnaire. No overall analysis was performed, 
but answers to individual attitude questions were related to eventual 
hearing aid use, for the experimental and control group separately. 

Hearing aid use was positively correlated with the initial attitudes of: 
feeling to miss something because of the hearing loss, perceiving the 
effect of the loss on others , indicating to have come for help as a result 
of social pressure, and not feeling older because of a hearing aid. These 
effects were found in both the control and the experimental group (or 
were reported only for the two groups combined). The effect of social 
pressure was, in what Brooks (1 989a) called, the 'unanticipated' direc
tion and contrasted with the results of Hickson et al . ( 1 986), Littlejohns 
and John (1 987) and Gatehouse (1 994), mentioned above (see section 
2.3 for a discussion). Beside these attitudes with an overall effect on 
hearing use, others showed an interaction with the counselling received . 
These were related to lower hearing aid use in the control group, but 
not, or significantly less so, in the experimental group . The attitudes 

2 1 



concerned were: denial of the hearing loss, blaming others for the 
hearing problems, perceiving an aid as conspicuous, and not reporting 
any tendency to withdraw socially. Apparently ,  the negative influences 
of these attitudes, which did show in the control group, were prevented 
in the experimental group by early recognition and carefully directed 
counsel l ing. Finally, some attitudes, namely the unrealistic expectations 
of getting used to the aid quickly and hearing again without difficulty, 
were not found to influence hearing aid use, neither in the experimental 
nor in the control group. From these results Brooks (1989b) concluded 
that: ( 1) attitudes are significant determinants of hearing aid use, and (2) 
recognition and rectification of aberrant attitudes can bring about better 
use of hearing aids. 

In the next section a conceptual framework will be developed to 
study the effect of attitude factors on i l lness behaviour in hearing 
impaired subjects. 

2.5 A model of attitude factors in illness behaviour 

The basic concern of il lness behaviour is what people do in the 
presence of symptoms, and why they do it. Many explanatory models 
have been advanced (see section 2 .2) , but probably the most widely 
studied and corroborated of these is the Health Belief Model (DiMatteo 
& DiNicola, 1982; Janz & Becker, 1984). This model assumes that 
people, seen from a subjective point of view, act rationally.  Hence, 
i llness behaviour is conceptualised as a decision making process. The 
person is considered to be motivated to act because of his health prob
lems, and to choose a course of action based on an evaluation of the 
costs and benefits . In accordance with the ideas of the psychologist Kurt 
Lewin ( 195 1 ) ,  however, the Health Belief Model emphasises the sub
jective world - the perceptions - of the individual . It is acknowledged 
that the person can only act on what he believes to be the case, even 
though this may not correspond to the professional opinion of the 
physician. DiMatteo and DiNicola (1982) refer to this as a phenomeno
logical approach. 

The Health Belief Model was developed in the early fifties in an 
attempt to understand preventive health behaviour, l ike having an 
immunisation or attending a health screening. Later it was applied to 
patient's responses to symptoms and to compliance with prescribed 
medical regimens. The model evolved over the years and should not be 
considered a finished product (Stone, 1982) . 
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In its original form the model included the following components 
(Janz & Becker, 1 984): ( 1 )  perceived susceptibility: the individual 's 
perception of the personal risk of contracting a specific disease; (2) 
perceived severity: his opinion about the seriousness of the physical and 
social consequences of the disease; (3) perceived benefits : the subjective 
impression of the advantages/effectiveness of the advocated health
related behaviour, and (4) perceived barriers/costs : the anticipated nega
tive aspects of the behaviour, such as inconvenience, embarrassment, 
pain, or financial costs. The first two components are supposed to 
determine the individual's readiness to act, while the last two address his 
evaluation of the advocated behaviour. Together the components are 
hypothesised to control the likelihood that the person will perform the 
health-related behaviour. 

The Health Belief Model can be considered a model of the individu
al's attitude toward the health-related behaviour. Attitudes are tradi
tionally regarded as complex systems comprising the person's  beliefs 
about an object, his feelings toward the object, and his action tendencies 
with respect to the object (Ajzen & Fishbein, 1 980; DiMatteo & 
DiNicola, I 982). These elements are included in the Health Belief 
Model . The individual's tendency to perform the health-related behav
iour is conceptualised as a function of perceptions that are based on 
beliefs about and feelings toward the disease and behaviour. 

The origin of the Health Belief Model in research on preventive 
health behaviour is reflected in the separate 'susceptibility' component. 
This component is sometimes redefined in studies on illness behaviour 
as 'belief in the diagnosis' or ' resusceptibility ' ,  i .e .  the future course of 
the condition (Becker & Rosenstock,  1984). Logical ly , however, these 
aspects can be incorporated into the 'severity' component of the model ,  
making the 'susceptibility' component superfluous. Dropping this 
component will be the first modification of the original Health Bel ief 
Model made in this thesis . 

One influence on health-related behaviour not directly addressed by 
the Health Belief Model is the influence of the people that are close to 
the individual . Sections 2.3 and 2.4 showed the importance of this factor 
for the illness behaviour of hearing impaired subjects . Ajzen and 
Fishbein (1 980) suggested that both the individual 's own attitude toward 
the behaviour and his perception of the opinions of significant others 
(i .e .  his subjective norm) should be taken into account in order to 
predict and understand social behaviour. Janz and Becker (1 984) ac
knowledged the importance of social forces, but maintained that this 
influence is included in the 'benefits ' and 'costs' components of the 
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Health Belief Model .  The prospect of undertaking a socially approved 
behaviour would be seen as a benefit, while having to perform a socially 
disapproved action might be regarded as a barrier. This argument may 
be logically sound, but it does not do justice to the importance of social 
forces in decisions on i l lness behaviour in general and help-seeking for 
hearing problems and hearing aid use in particular. Besides·, the 
conceptualisation of social influences by Ajzen and Fishbein, as a 
subjective norm, fits well into the phenomenological approach of the 
Health Belief Model . In this thesis the subjective social norm, i .e .  the 
person's belief that his significant others think he should or should not 
perform the health-related behaviour, wil l  be added to the Health Belief 
Model as a separate component. The resulting revised Health Belief 
Model , applied in this thesis, is depicted in figure 2 .3 .  For conven
ience's sake all four components of the model will be referred to as 
'attitude factors' in il lness behaviour. 

Figure 2.3 Revised Health Belief Model 

1 benefiffi 1 
illness! 

behavio� 

The revised Health Belief Model covers many (sub)categories of the 
taxonomy of explanatory factors of health-related behaviour presented in 
section 2.2. Most notably the categories 'perception of symptoms and 
threat of disease' ,  'evaluation of health care' and 'social network 
characteristics' are included. Other factors, such as accessibility to 
health care, knowledge of disease, and demographic and cultural vari
ables are hypothesised to affect the individual ' s  health-related percep-
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tions and thus influence behaviour indirectly (Janz & Becker, 1 984; 
Becker & Rosenstock, 1 984) . However, it is acknowledged in this thesis 
that perceptions are by no means the sole determinants of health-related 
behaviour. Ajzen and Fishbein (1 980), for example, pointed ·out that 
there are various reasons for which an individual may be unable to carry 
out his intended health-related behaviour, such as physical incapacity, 
lack of concrete social support, or deeply ingrained habits. Another 
limitation of the Health Belief Model concerns its conceptualisation of 
health-related behaviour as a discrete decision, rather than long-term, 
ongoing behaviour. Experiences with the recommended health care regi
men and the related patient-practitioner relationship are not included for 
example, making it a kind of 'snapshot' model . Finally, the Health 
Belief Model assumes that health is valued positively and illness nega
tively by all individuals. However, it may not always be the case that a 
person at risk will engage in behaviour designed to reduce that risk. 

Despite its limitations the Health Belief Model points to the crucial 
role of attitude factors in health-related behaviour. The importance of 
these factors has been well supported, both by retrospective and pros
pective research,  in a variety of populations, and in relation to preven
tive health behaviour as well as illness behaviour (Janz and Becker, 
1 984). This makes the Health Belief Model a promising model for 
research on attitude factors in illness behaviour of hearing impaired 
elderly. 
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Chapter 3 

The Hearing Handicap and Disability Inventory 

3.1 Introduction 

Aural rehabilitation is aimed at a reduction of the negative conse
quences of a hearing disorder. To assess the effectiveness of the reha
bilitation, a measure of these consequences is required. The development 
and evaluation of one such measure, the Hearing Handicap and Disabil
ity Inventory (HHDI), is described in this chapter. 

In section 3.2 the concepts of hearing impairment, disability ,  and 
handicap are discussed. Ways to measure these concepts will be con
sidered in section 3 . 3 ,  and the choice for a self-assessment approach by 
questionnaire wil l  be accounted for. The remainder of the chapter will 
report on research in the successive stages of development and evalu
ation of the HHDI. 

3.2 Impairment, disability, and handicap in audiology 

The World Health Organisation (WHO, 1 980) proposed a general 
conceptual framework to describe the consequences of a disease or 
disorder. The concepts of impairment, disability and handicap were 
distinguished, and their interrelationships depicted as in figure 3 . 1 .  

Figure 3.1  Diagram of the WHO conceptual framework (cf. WHO, 1980) 

disease or . . 
d' bill' handi disorder ----. unpaument ----. J.Sa ty _. cap 

A 

The concept of impairment refers to an abnormality in the structure 
or functioning of the body or psyche. With regard to hearing problems , 
one could think of an impaired auditory sensitivity or frequency dis
crimination, for example. The resulting difficulties in the more compos
ite activities of everyday life, such as hearing the door bell or fol lowing 
a conversation, are called disabilities. Handicap, finally, refers to the 
ensuing disadvantages for the individual . Impoverished social relation-
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ships,  or restricted opportunities for leisure activities could be mentioned 
in this respect. 

The concepts of impairment, disability ,  and handicap are defined in 
such a way as to constitute a sequential order. This is depicted in figure 
3 . 1 .  There is no simple l inear progression along the sequence, however 
(WHO, 1 980). Impaired auditory sensitivity may, for example, be 
compensated for by a hearing aid, which would reduce the disability . In 
addition, embarrassment about a minor hearing disability could, perhaps 
in the same individual , discourage socialising, giving rise to a material 
handicap. The point is ,  that although some agreement between the levels 
of impairment, disability, and handicap may be expected in general , one 
cannot assume complete concordance. 

Schow and Gatehouse ( 1 990) reviewed the way in which the concepts 
of impairment, disability , and handicap are used in the audiological 
l iterature. They noticed marked differences in the definitions of hearing 
disability and hearing handicap between on the one hand European 
authors accepting the WHO proposals ,  and American professional 
organisations on the other. The American definition of hearing disability 
reflects its origin in the context of financial compensation for a hearing 
loss . The American Academy of Otolaryngology (AAO, 1 979), for 
example, defines hearing disability as the inability to remain employed 
at full wages. This aspect is part of the WHO definition of hearing 
handicap. Hearing handicap is defined by the AAO as the disadvantage 
imposed by an impairment sufficient to affect a person's efficiency in 
the activities of daily living; a definition that incorporates aspects of the 
WHO definitions of both hearing disability and hearing handicap. 

Beside the controversy on the definition of hearing disability and 
hearing handicap, Schow and Gatehouse (1 990) saw these two concepts 
as clearly and universally delineated from the concepts of hearing 
disorder and hearing impairment. Stephens and Hetu ( 1 99 1 )  disagreed 
with this. They pointed to confusion about the distinction between 
hearing impairment and hearing disability. For example, in the WHO 
proposals an impairment of speech discrimination is listed beside disabil
ities in understanding or l istening to speech. By definition the distinction 
is based on the complexity of the defective activity ,  with impairment 
referring to simple body functions and disability to the composite 
activities of everyday l ife. Stephens and Hetu commented that these are 
merely two extremes on a continuum of complexity of activity, with 
intermediate points giving rise to confusion. They proposed a clear 
distinction, in which impairment refers to all dysfunction measurable in 
the laboratory and disability pertains to the auditory problems experi-
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enced and complained of by the individual. This distinction certainly 
clarifies matters , but in the definition of hearing disability some choices 
are made implicitly, that merit further discussion. 

First, in the WHO definition of hearing disability it remains unclear 
whether the inability to perform the activity should be evaluated against 
a general criterion, or in relation to the demands of the specific situation 
of the individual . The latter would imply that the disability could be 
altered by changing the demands on the person. This could be 
accomplished, for instance, by improving room acoustics or teaching 
hearing tactics (actions a hearing-impaired person can take to i mprove 
communication) . Stephens and Hetu implicitly chose for the latter 
interpretation. 

A second note on the Stephens and Hetu definition of disability 
concerns the notion that the person has to be aware of his disabilities; 
they are 'experienced and complained of . This makes the definition 
dependent on the insight of the person, which is unfortunate. Does, for 
example, denying one's problems reduce the disability? Or is a hearing
impaired and demented person less disabled than a non-demented? 

In this thesis the suggestion of Stephens and Hetu to define hearing 
impairment as all auditory dysfunction measurable in the laboratory or 
clinic, will be adopted, while the definition of hearing disability will be 
restated as constituting all auditory problems in the everyday life of the 
individual. Hearing handicap will refer to the non-auditory problems that 
result from hearing impairment or disability , as was suggested by 
Stephens and Hetu. They see hearing handicap mainly in terms of a 
reduced quality of life, and include the extra effort that has to be made 
to compensate for the hearing problems. Although, by definition, the 
problems referred to by the term hearing handicap are non-auditory, the 
adjective will be maintained to designate that the problems result from a 
hearing deficit. 

In aural rehabilitation the scope for reducing impairment is very 
limited. Possibilities for restoring auditory function by surgical or 
medical treatment are few. Aids do not restore function but rather 
supplement impaired function (Stephens & Hetu, 1 99 1 ) .  Evaluation of 
the effectiveness of the rehabilitation eventually requires assessment of 
change in hearing disability and handicap. 
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3.3 Assessment of hearing disability and handicap 

The auditory and non-auditory consequences of hearing impairment 
depend on the specific situation of the individual; his lifestyle, personal
ity, physical , social , and cultural environment, etc . Assessment of 
hearing disability and handicap will have to take this into account. 

Interviews and natural observations are ideally suited to capture the 
uniqueness of the individual's situation. The open-ended problems 
questionnaire of Bareham and Stephens (1 980) could be added here. In 
this technique the person is asked to list the difficulties he has as a result 
of his hearing loss. But all of the methods mentioned lack standardi
sation, and because of this, the possibility to compare measures between 
or within individuals. This limits their usefulness for the evaluation of 
change due to rehabilitation. 

Standard questionnaires can only capture common aspects of hearing 
disability and handicap, potentially missing important aspects that are 
unique to the individual . But, provided some fundamental psychometric 
requirements are met, these questionnaires make it possible to assess the 
effectiveness of rehabilitation. Relevant psychometric requirements have 
been discussed by Demorest and Walden ( 1 984). 

A first requirement is a clearly defined measurement objective. What 
is it, conceptually , that the questionnaire is designed to assess , and how 
is that concept operationally defined? 

Stephens ( 1 987b) offered a comprehensive taxonomy of the intended 
content domain, which fits well with the definitions of hearing disability 
and handicap applied in this thesis. He distinguished four aspects of 
hearing disability (namely live communication, electronic communi
cation, localisation, and non-speech), and three of hearing handicap 
(namely emotional response, social withdrawal , and attitude/reaction of 
others). 

The taxonomy was used by Stephens to analyse several question
naires on the aspects of hearing disability and handicap measured. This 
analysis showed major differences between the questionnaires. First, the 
disagreement on the concepts of hearing disability and hearing handicap 
noted in section 3 .2, is reflected in variations in the operationally 
defined content domains . An extreme example is the Hearing Handicap 
Scale, HHS, (High et al . ,  1 964), in which no questions on hearing 
handicap as defined in this thesis are included, only questions on hearing 
disability . Second, no clear distinction can be made between measures of 
hearing disability on the one hand, and hearing handicap on the other. 
Scales often combine aspects of both. The Social/Situational-scale of the 
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Hearing Handicap Inventory for the Elderly , HHIE, (V entry & 
Weinstein, 1 982) for instance, sums questions on disability and social 
withdrawal . The latter is an aspect of hearing handicap. Finally,  most 
questionnaires cover only limited content domains , with an emphasis on 
hearing disability. A major exception in this regard is the Communi
cation Profile for the Hearing Impaired; CPHI (Demorest & Erdman, 
1 986; 1 987) . 

Studies on the internal structure of the comprehensive CPHI shed 
light on the empirical relations between different aspects of hearing 
disability and handicap. Demorest and Erdman (1 989ab) found that 
Communication Performance (a major aspect of disability) had a single 
factor structure and was only weakly related to aspects of hearing handi
cap. For this latter domain a strong cluster emerged, consisting of 
Maladaptive Behaviours (with the predominant theme of Avoidance), 
Attitudes and Behaviours of Others , and a variety of Personal Adjust
ment problems. 

Together the taxonomy of Stephens and the empirical studies of 
Demorest and Erdman make it possible to describe the measurement 
objective. Conceptually , the questionnaire should measure hearing 
disability and hearing handicap, as defined in section 3 .2. Operationally, 
it is suggested that this may be accomplished by a single Performance 
scale (combining the four aspects of disability distinguished by 
Stephens), and three handicap scales, namely :  Emotional Response, 
Social Withdrawal , and Attitudes and Behaviours of Others (or briefly :  
Re!ictions of Others) . Although the studies of  Demorest and Erdman 
would suggest a single handicap scale, three separate scales are pro
posed, because relatively l ittle research has been done on the inter
relations of aspects of hearing handicap. As noted above, most question
naires emphasise hearing disability. 

Beside a clearly defined measurement objective, Demorest and 
Walden ( 1 984) mentioned the requirements of an explicitly defined 
target population and purpose of measurement . Who is being assessed 
and why is the information being sought? 

For the research described in this thesis a questionnaire was needed 
with the primary purpose of measuring the effect of aural rehabilitation 
in the elderly. Secondary, the questionnaire should provide information 
on the rehabilitative needs of the patient. 

No existing questionnaire fulfilled our requirements outlined above. 
The most comprehensive questionnaire available, the CPHI, was con
sidered too long ( 145 items) and of a doubtful relevance for the elderly. 
It was developed and tested solely on a male, military population. In 
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contrast, the HHIE was specifically developed for the elderly,  but its 
structure is incompatible with the WHO definitions of hearing disability 
and handicap. As noted above, the Social/Situational-scale sums ques
tions on disability and handicap. It was decided to develop a new 
questionnaire. 

Hearing disability and handicap questionnaires have been shown to 
provide reliable measures, both in terms of internal consistency (e.g .  
High et  a! . ,  1 964; Ventry & Weinstein, 1 982; Lamb et  al . ,  1 983 ; 
Demorest & Erdman, 1 987; Tuley et al . ,  1 990), and retest reliability 
(e .g.  Noble & Atherley, 1 970; Weinstein et al . ,  1 986; Demorest & 
Erdman, 1 988;  Tuley et al . ,  1 990). 

Research on the concurrent validity of the self-report questionnaires, 
in which they are compared to other measures of hearing disability and 
handicap, is rare. This may be because, as was noted above, few 
alternatives exist for measuring these concepts . Some authors studied the 
relationship with reports from significant others , mostly spouses 
(Aipiner, 1 982; Hickin, 1 986; Newman & Weinstein, 1 986). They 
found that hearing impaired individuals tend to judge their hearing loss 
to be more disabling and handicapping than their significant others . 
Furthermore, the correlations between the two accounts were moderate 
for disability and low for handicap. It was suggested that significant 
others have greater opportunity to observe communication difficulties 
than feeling about these difficulties. The authors agree on the signifi
cance of discrepant perceptions for aural rehabilitation. 

Studies of the construct validity of hearing disability and handicap 
questionnaires, addressing the relationship with theoretically related 
concepts, have primarily concerned the association with hearing impair
ment. The numerous studies were reviewed by Noble ( 1978), Giolas 
( 1 982), Weinstein and Ventry ( 1 983ab), Hawes and Niswander ( 1 985), 
and Demorest and Erdman (1 989a). In general , moderate correlations 
have been found with sensitivity measures, such as pure-tone threshold 
(about .30 to . 70), while lower correlations with supra-threshold 
measures of speech recognition were found (about .20 to .60) . Usually, 
the results for speech in noise tests were no better than for speech in 
quiet (Blumenfeld et al . ,  1 969; Speaks et al . ,  1 970; Tyler & Smith, 
1 983;  Rowland et al . ,  1 985 ; Marcus-Bernstein, 1 986; Gatehouse, 1 99 1 ) .  
Finally, hearing impairment measures were found to b e  more closely 
related to hearing disability scales than to hearing handicap scales 
(Noble, 1 978; Tyler & Smith, 1 983 ; Demorest & Walden, 1 984; 
Brainerd & Frankel ,  1 985 ; Hawes & Niswander, 1 985; Marcus
Bernstein, 1 986; Lutman et al . ,  1 987; Gatehouse, 1 990). This imperfect 
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relationship with hearing impairment suggests that non-audiometric 
factors , like lifestyle, health, social support and personality, contribute 
to hearing disability and handicap. 

Gatehouse (1 990; 1 99 1) found contributions from verbal intel ligence 
and personality to self-reported hearing disability and handicap. In 
particular, more neurotic (i .e .  anxious) individuals reported greater 
disability and handicap for a given sensitivity loss and age. To a lesser 
extent this was true for more introvert and less intelligent individuals. 
No consistent differences were found between hearing disability and 
handicap scales . Gatehouse suggested that these findings cast doubt on 
the construct validity of hearing disability and handicap questionnaires. 
That is, the self-report of auditory and non-auditory problems may be 
coloured by personality factors (Rabbitt & Abson, 1990). On the other 
hand, performance and the response to auditory failure may actually be 
influenced by personality and intell igence, in which case the associations 
would even support the construct validity of the questionnaires . Besides, 
the associations may be artefacts . The same behaviour, for example 
social isolation or discouragement, may have been interpreted as an 
aspect of personality (e .g .  introversion or neuroticism) as well as 
hearing handicap . These considerations make conclusions on the con
struct validity of hearing disability and handicap questionnaires , based 
on the association with personality and intelligence, premature. 

A significant age effect has been found (Merluzzi & Hinchcliffe, 
1 973 ; Lutman et a! . ,  1987 ; Gatehouse, 1 990 ; Lutman, 1 99 1 ) . Older 
individuals have been shown to report less hearing disability and handi
cap for a given level of impairment. Several explanations were sug
gested. First, individuals afflicted by a chronic, gradually progressive 
hearing impairment of insidious onset, as is the case with presbyacusis, 
might not recognise that their hearing is deteriorating. Second, older 
subjects may expect to have poorer hearing and these reduced expecta
tions could be reflected in their questionnaire responses . Third, their 
peers may also expect them to have poorer hearing and may employ 
tactics to compensate for the expected deficit by speaking more clearly, 
or by tolerating a louder volume of the television, for example. Finally, 
reduced demands on auditory functions may also result from changes in 
lifestyle and social situation with increasing age .  Again, the implications 
for the construct validity of hearing disability and handicap question
naires are uncertain. Nonetheless , in applying the questionnaires , one 
has to allow for these findings. Directly comparing age groups would be 
unwarranted, for instance. 
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Studies on non-auditory correlates of hearing disability and handicap 
support the construct validity of the questionnaire approach. Weinstein 
and Ventry (1 982) found a stronger relationship of social isolation, 
especially subjective isolation, with hearing handicap than with either 
hearing disability or hearing impairment. Marcus-Bernstein ( 1 986) 
detected weak to moderate correlations for hearing disability and handi
cap with dimensions of social functioning, mental health, perceived 
economic status and subjective health. Moreover, once hearing impair
ment was taken into account, the non-auditory factors explained more 
variance of a combined hearing disability and handicap measure than of 
a measure restricted to disability. Lastly, Bess et al . ( 1 989) found that 
scores on the Sickness Impact Profile, a measure of physical and 
psychosocial functioning, increased with self-reported hearing disability 
and handicap . However, in this study the influence of hearing impair
ment was only imperfectly controlled for. 

Further support for the construct validity of hearing disability and 
handicap questionnaires comes from studies on the relationship with 
il lness behaviour. Swan and Gatehouse (1 990) compared consulters for 
management of hearing problems with non-consulters. They found that 
consulters reported more hearing disability when their impairment was 
controlled for and felt more handicapped after control ling for impair
ment and disability. Jupiter ( 1 989) showed that elderly subjects who 
fai led a pure-tone hearing screening and felt handicapped by the impair
ment, were - in comparison to those fail ing the screen without feeling 
handicapped - more l ikely to: ( 1 )  have consulted a doctor about their 
hearing, (2) comply with the referral for further evaluation, (3) obtain a 
hearing aid, and (4) feel the aid, if obtained, was helpful. But the influ
ence of differences in hearing impairment was only partially control led 
for in this study. Finally ,  Stephens et al . ( 1 99 1 )  reported that hearing 
aid candidates who accepted an aid in their programme of early inter
vention and rehabi litation felt significantly more handicapped than those 
who refused an aid, although they differed only minimally in hearing 
impairment. 

Hearing disability and handicap questionnaires have been used to 
quantify the effect of aural rehabilitation, by administering the instru
ment before and after the treatment. Significant improvements have been 
found for hearing aid fitting (reviewed by: Demorest & Erdman, 1 988;  
Weinstein, 1 99 1 ) ,  counsel ling (Brooks, 1 979b), instruction of hearing 
tactics (Ward & Gowers, 1 98 1  ), rehabilitation courses (Alberti et al . ,  
1 984; Abrams et al. , 1 992), and a broad community based aural reha
bilitation programme (Stephens et al . ,  1 980). Mulrow et al. ( 1 990) 

34 



showed that effects of hearing aids are more easily detected by disease
specific quality of life measures (i .e .  the hearing disability and handicap 
questionnaires) than by generic measures. 

Demorest and Walden (1984) concluded from their discussion of 
requirements of hearing disability and handicap questionnaires , that care
fully developed self-assessment inventories provide psychometrically 
sound (i .e .  reliable and valid) information. Here it was shown that this 
conclusion is adequately supported by research.  
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3.4 Development of the Hearing Handicap and Disability Inventory 

The development of the Hearing Handicap and Disability Inventory 
(HHDI) proceeded in three stages . First, the content domain was 
empirically defined in a preliminary study. Second, an initial version of 
the HHDI was tested, and judged by experts . Third, the final version of 
the HHDI was evaluated . Sections 3 .4 . 1 ,  3 .4 .2 and 3 .4 .3  will report on 
these stages, respectively. 

3.4.1 Empirical definition of the content domain 

To ensure content relevance of the HHDI-questions, the content 
domain was empirically defined, by using the Open-ended Problems 
Questionnaire of Bareham and Stephens ( 1 980). Elderly patients of the 
Audiological Centre of Groningen were asked to list the difficulties they 
had as a result of their hearing loss. Of the 1 1 4 patients asked , 70 
replied (response 6 1  %).  The mean age of the respondents was 72.2 
years (range: 55-94), and their mean pure-tone threshold for the better 
ear (averaged over the frequencies .5 ,  I ,  2, and 4 kHz) was 55 .6  dB 
(range 26-90). A detailed description of this preliminary study was given 
by Westers ( 1 988). 

One objective of the preliminary study was to test whether the 
intended scales of the HHDI (namely Performance, Emotional Response, 
Social Withdrawal, and Attitudes and Behaviours of Others) covered the 
content domain (namely hearing disability and handicap). In other 
words: can all difficulties mentioned be classified into the four scales? 
The total number of difficulties mentioned by the patients was 256. The 
distribution over the four HHDI-scales is shown in table 3 . 1 .  

Table 3.1 Distribution of the difficulties mentioned over the lffiDI-scales (N =256) 

scale 

Performance 
Emotional Response 
Social Withdrawal 
Reactions of Others 
rest 
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frequency 

1 1 4 
34 
1 3  
44 
5 1  

percentage 

45 
13 
5 

17  
20 



Twenty percent of the difficulties mentioned could not be classified 
into a HHDI-scale. To evaluate the significance of this, a detailed 
presentation of the difficulties concerned is given in table 3 .2 .  

Table 3.2 Distribution of  difficulties not classifiable into the HHDI-scales (N=5 1) 

difficulty frequency percentage 

difficulties with aids 1 6  3 1  
unspecified difficulties 8 1 6  
bothersome noises 8 1 6  
related aural pathology 7 14  
loss of social contact 4 8 
danger in traffic 4 8 
loss of pleasure in music 3 6 
own voice sounds strange 1 2 

Inspection of table 3 .2 shows that the majority of unclassifiable diffi
culties either did not pertain to direct consequences of hearing 
impairment (e.g.  'difficulties with aids' ,  and 'related aural pathology'), 
or were described in such general terms as to make their meaning 
unclear (e .g.  'unspecified difficulties ' ,  and 'bothersome noises').  Of the 
remainder, the two difficulties mentioned most frequently (namely ' loss 
of social contact' and 'danger in traffic') were reformulated as feelings , 
to make them classifiable into the Emotional Response scale of the 
HHDI. 

From the preliminary study it can be concluded that the four intended 
scales of the HHDI are sufficient. Together they cover the auditory and 
non-auditory consequences of a hearing impairment. 

A second objective of the preliminary study was to generate items 
(i .e .  questions) for the HHDI-scales. The items were based on the 
difficulties mentioned by the patients. A detailed presentation of these 
difficulties is given in appendix I .  When deemed necessary , the items 
were supplemented with items from other questionnaires , to cover the 
aspects of hearing disability and handicap distinguished by Stephens 
( l 987b) and Demorest and Erdman (1987) . This resulted in an initial 
version of the HHDI with 63 items, distributed over the scales as 
presented in table 3 . 3 .  
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Table 3.3 Number of items in the scales of the initial version of the HHDI 

scale 

Performance 
Emotional Response 
Social Withdrawal 
Reactions of Others 

number of items 

22 
23 

8 
l O  

A l l  items described a consequence of hearing impairment. In an 
introduction the subjects were instructed to indicate how often they 
experienced the consequence 'while using the aids you normally use' . 
All items had the same four response categories , namely: 'almost 
never' , 'sometimes' ,  'often' , and 'almost always' ,  which were scored I 
to 4. Of the 63 items , 26 were formulated positively (e.g .  'Can you hear 
. . .  ? ' ) ,  and 37 negatively (e.g. 'I avoid . .  . ') .  For the positive items the 
scoring was reversed, making high scores indicative of a hearing 
disability or handicap. The items of the initial version of the HHDI are 
presented in appendix 2 .  
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3.4.2 Evaluation of the initial version of the miDI 

The initial version of the HHDI was evaluated in two ways . .  First, 
the internal structure of the questionnaire was explored in two groups of 
hearing impaired elderly. This is reported in section 3 .4.2. 1 .  Second, 
the relevancy of the items was judged by experts . This part of the evalu
ation is described in section 3 .4.2.2. Lastly, section 3 .4.2.3 will report 
the modifications that led to the final· version of the HHDI. 

3.4.2.1 Exploration of the internal structure 

The items of the initial version of the HHDI were grouped a priori , 
according to item content. Four categories were distinguished, namely: 
Performance, Emotional Response, Social Withdrawal , and Attitudes 
and Behaviours of Others . To examine whether the items of a category 
measured a common underlying construct, in other words formed a 
scale, the internal structure of the HHDI was studied . 

First, it was examined whether the items within the individual 
categories co-varied, or constituted multiple, more or less independent 
subsets . This was done with the principal-components method of factor 
analysis, fol lowed by varimax rotation when more than one factor was 
found (Nunnally,  1 98 1 ) .  Factor analysis is a method for condensing the 
information in a group of variables (here the item scores). A factor is a 
l inear combination of these variables, identifying a subset within them, 
and explaining a certain amount of their original variance. In the princi
pal-components method successive factors are extracted in a way that 
maximises the amount of variance explained at each step. Subsequent 
rotation of the factors often facilitates interpretation. No clear rules exist 
for the number of factors to be extracted . Here, the number of factors 
was decided on the major discontinuities in the scree-plot, marking 
significant drops in variance explained by successive factors . Possible 
alternative solutions will be discussed. 

Second, the internal consistency reliability of the scales was evalu
ated. This aspect of the scale is closely related to the factor structure. 
Theoretically the scale items are a specific sample from the pool of all 
possible items defined by the content domain. The internal consistency 
reliability, as estimated by coefficient alpha, indicates whether it is jus
tified to generalise from the observed sum score of the scale items to a 
score that would probably be obtained on another, equivalent set of 
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items (Demorest & Walden, 1 984). Coefficient alpha expresses the 
expected correlation between the sum scores of the two sets of items, 
based on the average correlation among the items of the scale (the 
internal consistency) . Longer scales, with more items, are more reliable. 
A good scale is characterised by high inter-correlations among all items 
of the scale, which is expressed in a good internal consistency · relia
bility , and a one factor structure. 

The HHDI-initial version was send to two groups of elderly patients 
of the Audiological Centre of Groningen; one of new hearing aid users, 
and one of experienced users. The first group received the HHDI within 
one month after the trial period with their first hearing aid. The second 
group had a hearing aid for one year or more. 

The response was 75 % in both groups.  Of the 1 53 new hearing aid 
users 1 14 returned the questionnaire, and of the 223 experienced users 
1 67 did so. Because the results for the groups only showed minor differ
ences, merely the results for the combined group will be presented. The 
mean age of the 28 1 respondents was 72.2  years (range: 55-94), and the 
mean pure-tone threshold for the better ear (averaged over .5 ,  I ,  2, and 
4 kHz) was 50.5 dB (range 1 4  - 1 15). 

Tables 3 .4 A to D present the results of the evaluation for the Per
formance, Emotional Response, Social Withdrawal , and Attitudes and 
Behaviours of Others scale, respectively. Shown are the loadings (i .e. 
the correlation between an item and a factor) on the rotated factors, 
together with the percentage of variance explained by the individual 
factors. For clarity, only loadings greater than or equal to .30 or Jess 
than or equal to -.30 are reported. Shown further are the item-rest corre
lations for the items. This is the correlation between the item and the 
sum score of all other items of the scale.  In addition the average inter
item correlation and coefficient alpha for the scale are reported. The 
sample size varies between the tables , due to missing data. 
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Table 3.4A Factor structure and item-rest correlations for items of the Performance 
scale (N =217) 

item factor · item-rest 
loading correlation 

I one person, in quiet .34 .32 
2 one person, music in background .65 . 60 
3 one person, at party . 69 .62 
4 small group, in quiet . 64 .57 
5 small group, music in background .69 . 62 
6 small group, at party . 72 .65 
7 talldng from adjacent room . 63 .58 
8 talldng from rear of car . 60 . 54 
9 telephone conversation .4 1  .37 
10 sitting in rear of hall .57 . 5 1  
I I  television . 60 .57 
12  news on radio .62 .59 
13 one person, in busy road .65 .58 
14 saleswoman, in busy shop .73 . 68 
15 small group, at dinner table .66 .6 1  
16  children . 67 . 62 
17 doorbell .48 .44 
1 8  telephone bell .56 .52 
19  person approaching from behind .6 1  .56 
20 car horn .55 .52 
2 1  direction of car horn .54 .49 
22 people on side of worse ear . 62 .57 

percentage of variance explained 37 
average inter-item correlation .33 
coefficient alpha .9 1  

From the factor analysis of the items of the Performance scale either 
one or two factors emerged. The first factor explained 37% of the vari
ance of the items as a group. The second added 8 % .  In the two factor 
solution the items were split in a group dominated by items describing 
communication in noise (e .g .  items 2, 3 ,  5 ,  6, 1 3 ,  and 14) and one 
referring to communication through electronic devices and hearing of 
non-speech sounds (e.g .  items 1 1 ,  1 2, 1 8 , and 20) . The two factor 
solution was not 'simple' in the sense discussed by Nunnally ( 1 98 1  ) ,  
where all items load high on one factor and low on the others . After 
rotation, 9 of the 22 items loaded .30 or more on both factors . The one 
factor solution was much more satisfactory. As shown in table 3 .4A, all 
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items loaded . 30 or more on the factor, and 1 9  of the 22 items had a 
loading of.50 or more. 

The internal consistency reliability confirmed the acceptability of the 
one factor solution. With an average inter-item correlation of .33 , and 
all item-rest correlations greater than . 30, the Performance scale had a 
satisfactory internal consistency. Due to its length (22 items), the 
reliability of the scale was even very good, as expressed by the coeffi
cient alpha of .91 . 

Table 3.4B Factor structure and item-rest correlations for items of the Emotional 
Response scale (N=244) 

item factor item-rest 
loading correlation 

1 angry with myself .48 .45 
2 think it is stupid of me .43 .40 
3 hard to accept impairment . 62 .58 
4 hard to admit impairment .47 .44 
5 annoyed . 64 .6 1  
6 depressed .75 . 72 
7 down-hearted .76 . 72 
8 anxious in conversation . 75 .72 
9 worry about all kinds of things .72 .68 
1 0  excluded .74 .70 
l l  isolated .77 . 74 
1 2  upsets me a lot . 80 .77 
1 3  embarrassed .66 . 62 
14  hampered in  social contacts . 76 . 72 
15  prefer to be alone .58 .54 
1 6  dislike meeting new people . 74 .70 
1 7  dislike asking for consideration . 63 .59 
1 8  dislike asking for help . 65 .6 1  
1 9  listening i s  strain .68 . 64 
20 powerless . 79 .75 
2 1  insecure in social contacts . 80 .76 
22 tensions because of hearing loss .73 . 69 
23 insecure in traffic .49 .45 

percentage of variance explained 46 
average inter-item correlation .43 
coefficient alpha . 95 
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The items of the Emotional Response scale clearly had a one factor 
structure. This factor explained 46% of the original variance. All factor 
loadings were .43 or more. 

The internal consistency was good. The average inter-item correla
tion was .43 ,  and the item-rest correlations ranged from .40 to . 77. 
Again the internal consistency reliability was excellent due to scale 
length, with a coefficient alpha as high as .95 .  

Table 3.4C Factor structure and item-rest correlations for items of the Social 
Withdrawal scale (N =268) 

item factor item-rest 
loading correlation 

I discourages using telephone .73 . 64 
2 discourages listening to radio/tv . 80 . 7 1  
3 discourages social talk . 8 1  . 74 
4 discourages visiting friends .88  .8 1  
5 discourages going to shops .79 .70 
6 discourages leisure activities .57 .48 
7 avoid groups . 82 .76 
8 discourages conversation in noise . 67 .58 

percentage of variance explained 58 
average inter-item correlation .52 
coefficient alpha . 89 

In the small group of items of the Social Withdrawal scale one factor 
was enough to explain 58 % of the original variance. This was the only 
factor that satisfied the conventional criterium for the upper limit on the 
number of factors (namely an eigenvalue greater than 1 ) . The minimum 
factor loading was .57, which is high. 

The internal structure of the scale was excellent, with an average 
inter-item correlation as high as .52 and the item-rest correlations 
ranging from .48 to . 8 1 . Despite the small number of items in the scale, 
the internal consistency reliability was very good, with an coefficient 
alpha of . 89 .  
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Table 3.4D Factor structure and item-rest correlations for items of the Attitudes 
and Behaviours of Others scale (N=261) 

item loading on factor item-rest 
1 2 correlation 

1 get annoyed .76 . 64 
2 think I only hear what I want to .70 .56 
3 don't like being asked to repeat .74 . 6 1  
4 leave me out of conversation . 65 .38 
5 avoid conversation with me .76 .48 
6 act as if I'm stupid . 69 .38 
7 take care to speak in proper way . 8 1  .46 
8 have patience to tell me too .74 .6 1  
9 understand what it means .81  .53 
10 take hearing loss into account . 83 .56 

percentage of variance explained 32 28 
average inter-item correlation .34 
coefficient alpha . 83 

The factor analysis of the items of the Attitudes and Behaviours of 
Others scale gave two possible solutions; either one or two factors. One 
factor explained 41 % of the variance, and al l loadings where acceptable 
with a minimum of .52. A second factor raised the total amount of 
variance explained to 60% ,  which was redistributed over the two factors 
after rotation as shown in table 3 .4D. The two factor solution was 
chosen for presentation in the table, because the rotated structure was 
very ' simple' and clearly interpretable. The first factor grouped the 
items describing negative reactions of others to the hearing impairment, 
while the second factor grouped positive reactions. All variables loaded 
.65 or more on one factor, while the loading on the other factor never 
reached .30. 

Although a clearly interpretable two factor solution emerged , all 
items together had an acceptable internal consistency and corresponding 
reliability. The inter-item correlations ranged from .03 to .67 (not 
shown in the table) , with an average of . 34. The item-rest correlations 
were .38 or more. Together with the acceptability of a one factor 
solution, this showed that the items shared a common core. The internal 
consistency reliability of this scale would be .83 ,  which is sufficient. 

The above analyses confirmed that the four a priori categories of the 
HHDI formed adequate scales, when considered individually. The need 
to distinguish four separate categories was not examined, however. This 
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was studied subsequently by a principal components factor analysis with 
varimax rotation of all items of the HHDI together . The results are 
presented in table 3 .5. 
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Table 3.5 Factor structure of all HHDI-items together (N = 1 9 1 )  

item loading on factor 
2 3 4 

Performance 
1 one person, in quiet . 33 
2 one person, music in background . 66 
3 one person, at party .70 
4 small group, in quiet .56 
5 small group, music in background .73 
6 small group, at party .75 
7 talking from adjacent room .60 
8 talking from rear of car . 63 
9 telephone conversation .46 
10 sitting in rear of hall .59 
I I  television .42 . 35 
12 news on radio .48 . 30 
13 one person, in busy road .63 
14 saleswoman, in busy shop .68 
15 small group at dinner table .53 .40 
16  children .57 
17  doorbell .43 
1 8  telephone bell .43 
19  person approaching from behind . 5 1  . 30 
20 car hom .36 .40 
2 1  direction of  car hom .42 .36 
22 people on side of worse ear .53 

Attitudes and Behaviours of Others 
l get annoyed .62 .30 
2 think I only hear what I want to . 60 
3 don't like being asked to repeat .58 .30 
4 leave me out of conversation .33 .32 
5 avoid conversation with me .65 
6 act as if I 'm stupid . 30 .39 
7 take care to speak in proper way .7 1  
8 have patience to tell me too . 69 
9 understand what it means . 74 
10  take hearing loss into account .76 

Table continued on next page 
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Table 3 .5 Continued 

item loading on factor 
2 3 4 

Emotional Response 
I angry with myself .58 
2 think it is stupid of me .48 
3 hard to accept impairment .54 
4 hard to admit impairment .54 
5 annoyed .68 
6 depressed .59 .32 
7 down-hearted . 69 
8 anxious in conversation .63 
9 worry about all kinds of things .59 .44 
10 excluded . 67 
I I  isolated .68 
12  upsets me a lot .75 
1 3  embarrassed .69 
1 4  hampered i n  social contacts .56 . 49 
1 5  prefer to be alone .38 .48 
1 6  dislike meeting new people .54 .57 
17 dislike asking for consideration .59 
1 8  dislike asking for help .70 
19  listening i s  strain . 35 .46 .43 
20 powerless .68 .32 
21 insecure in social contacts .60 .48 
22 tensions because of hearing loss .55 . 39 
23 insecure in traffic .36 .39 

Social Withdrawal 
I discourages using telephone . 69 
2 discourages listening to radio/tv . 37 . 68 
3 discourages social talk .35 . 65 
4 discourages visiting friends . 73 
5 discourages going to shops . 7 1  
6 discourages leisure activities . 62 
7 avoid groups .44 .36 .56 
8 discourages conversation in noise . 55 .37 .32 

percentage of variance explained 14  7 15  12  
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The factor analysis showed three possibilities: one, two or four 
factors . The first factor explained 30% of the original variance. A 
deficiency of this solution was that four items loaded less than .30 on 
the factor, three of which concerned positive reactions of others to the 
hearing impairment. In other words, this aspect was not adequately 
represented by the factor. 

A second factor added 8 %  to the explained variance. After rotation 
the items were roughly divided into a performance and social withdrawal 
group on the one hand, and an emotional response and reactions of 
others group on the other. However, the structure was not simple, with 
1 8  items loading .30 or more on both factors. Besides, the loading of 
one item still did not reach .30 on any factor. 

Adding a third and fourth factor each increased the explained vari
ance with 5 % ,  raising the total amount to 48 % .  After rotation this was 
redistributed over the four factors as shown in table 3 . 5 .  In this solution 
all items loaded .30 on a factor, but the structure was not simple either. 
Of the 63 items, 24 had a loading of .30 on at least two factors . Yet the 
four factors solution was chosen for representation in table 3 .5 ,  because 
it illustrates the acceptability of maintaining four separate scales in the 
HHDI. The four factors reflect the four a priori categories, namely: the 
Performance, Emotional Response, Social Withdrawal, and Attitudes 
and Behaviours of Others scale . 

3.4.2.2 Expert judgements on the relevancy of the items 

The relevancy of the items of the initial version of the HHDI was 
judged by experts . Professionals involved in the psychosocial reha
bilitation of hearing impaired patients at several audiological centres in 
the Netherlands, were invited to participate. Seventeen responded; 6 
social workers, 5 speech and hearing therapists, 2 audiologists , 2 
psychologists, and one Ear, Nose and Throat specialist who gave a 
combined judgement with a social worker. 

The experts received an explanation of the purpose of the HHDI and 
a list of the items of the initial version. They were asked to go through 
the list twice and mark those items they: ( 1 )  considered essential to get 
an adequate impression of the patient, and (2) expected to show change 
after a first hearing aid fitting of a presbyacusis patient. For reasons of 
standardisation, the experts were invited to tick approximately half of 
the items of the Performance and Emotional Response scales, and three
quarter of the items of the Social Withdrawal and Attitudes and Behav-
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iours of Others scales. 
Tables 3 . 6  A to D present the results for the four scales of the HHDI 

respectively. Shown, for both judgements separately, is the rank-order 
of the items according to the number of times they were marked. The 
item ticked most frequently received rank I .  For the sake of clarity, the 
items are presented in the rank-order on the first judgement. Ties were 
ordered according to the rank on judgement 2. 

Table 3.6A Rank-order of Perfonnance items, according to expert judgements on 
relevancy for ( 1 )  impression of patient, and (2) evaluation of hearing aid fitting 
(N= l 6) 

item rank for judgement 
2 

1 one person, in quiet 1 1 
1 1  television 1 1 
17 doorbell 1 3 
9 telephone conversation 1 4 
1 8  telephone bell 5 4 
4 small group, in quiet 6 4 
12 news on radio 6 7 
15  small group, at dinner table 6 8 
14 saleswoman, in busy shop 9 1 1  
16  children 10  1 1  
6 small group, at party 1 1  22 
3 one person, at party 1 2  1 6  
7 talking from adjacent room 1 3  9 
10 sitting in rear of hall 1 3  14  
2 one person, music in background 15  1 6  
19  person approaching from behind 1 6  10  
2 1  direction of car hom 1 6  1 4  
5 small group, music in background 1 6  1 9  
20 car hom 19  1 1  
13  one person, in  busy road 1 9  1 6  
22 people on side of worse ear 1 9  19  
8 talking from rear of car 22 19 

The rank-orders for the two judgements appeared to be closely 
related. This was not anticipated. The strength of the relationship can be 
expressed by Spearman's rank-order correlation coefficient rho 
(Mendenhall et a!. , 1 97 4). This measure varies between -1 and + 1 , and 
can be interpreted in a similar way as the conventional correlation 
coefficient. For the two judgements a rho of . 82 (p < . 0 1 )  was found , 
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which confirmed that they were highly correlated. 
The meaning of the association is unclear. Possibilities are: ( 1) the 

experts did not properly distinguish between the two judgements, (2) 
what experts consider essential characteristics of a patient depends on 
the plasticity of the characteristics, or (3) a hearing aid fitting affects 
essential consequences of a hearing impairment. The data do not allow 
conclusions on the meaning of the association between the two judge
ments. 

The items considered most relevant by the experts were those de
scribing: relatively easy listening conditions (e.g.  items I and 4 versus 
2, 3 ,  5 and 6), communication on the telephone (item 9), listening to the 
television or radio (items I I  and 12), and hearing the doorbell or 
telephone bell (items 17 and 18) . Judged less important were: some very 
specific situations (items 8 and 1 3) ,  hearing and localising of environ
mental sounds (items 1 9, 20, and 21) ,  and problems due to asymmetrical 
hearing (item 22). 
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Table 3.6B Rank-order of Emotional Response items, according to expert judge
ments on relevancy for ( I )  impression of patient, and (2) evaluation of hearing aid 
fitting (N = 1 6) 

item rank for judgement 
2 

1 0  excluded I 1 
3 hard to accept impairment I 7 
4 hard to admit impairment I 7 
8 anxious in conversation 4 2 
14  hampered in  social contacts 5 4 
17  dislike asking for consideration 5 I I  
7 down-hearted 7 I I  
1 9  listening i s  strain 8 3 
22 tensions because of hearing loss 8 4 
2 1  insecure in social contacts 8 7 
23 insecure in traffic 8 1 3  
1 6  dislike meeting new people 12 4 
I angry with myself 1 2  1 9  
I I  isolated 12 1 9  
15 prefer to be alone 15  7 
6 depressed 15 1 3  
1 3  embarrassed 15 1 6  
5 annoyed 15  1 7  
1 8  dislike asking for help 19  1 7  
9 worry about all kinds of things 1 9  2 1  
2 think it is stupid of me 2 1  2 1  
1 2  upsets me a lot 22 1 3  
20 powerless 22 2 1  

The rank-order correlation coefficient rho for the items of the 
Emotional Response scale was .76 (p < .0 1 ) .  This showed that the two 
judgements were again related, although some significant discrepancies 
between the two rankings occurred (e .g.  items 1 2 ,  and 1 6) .  

The items considered most relevant described: the acceptance of  the 
hearing loss (items 3 and 4), anxiety in conversation (item 8), feeling 
excluded (item 10) ,  feeling hampered in social contacts (item 1 4) ,  the 
strain of listening (items 1 9) ,  tensions with others (item 22), and feeling 
insecure (items 21 and 23). Less important items assessed: self-accept
ance (items 1 and 2) , worries (item 9), and feel ing powerless (item 20) . 

5 1  



Table 3.6C Rank-order of Social Withdrawal items, according to expert judgements 
on relevancy for ( I )  impression of patient, and (2) evaluation of hearing aid fitting 
(N == 1 6) 

item 

2 discourages listening to radio/tv 
4 discourages visiting friends 
I discourages using telephone 
6 discourages leisure activities 
7 avoid groups 
5 discourages going to shops 
3 discourages social talk 
8 discourages conversation in noise 

I 
4 
4 
6 
7 
8 

rank for judgement 
2 

I 
I 
3 
5 
7 
4 
5 
8 

Notwithstanding the small number of pairs of ranks,  the correlation 
between the ranks of the Social Withdrawal items was significant, with a 
rho of .74 (p < .05). 

For the Performance scale, problems using the telephone or listening 
to the television or radio were considered important disabilities. Table 
3 .6C shows that avoiding these situations (items 1 and 2) was judged to 
be a major aspect of hearing handicap too. Refraining from visiting 
friends (item 4) could be added to this . Less vital for measuring Social 
Withdrawal were considered avoidance of: social talk (item 3), or 
conversation in noise (item 8) . 

Table 3.6D Rank-order of Attitudes and Behaviours of Others items, according to 
judgements on relevancy for ( I )  impression of patient, and (2) evaluation of hearing 
aid fitting (N = 1 6) 

item 

5 avoid conversation with me 
7 take care to speak in proper way 
I 0 take hearing loss into account 
2 think I only hear what I want to 
3 don't like being asked to repeat 
4 leave me out of conversation 
l get annoyed 
9 understand what it means 
8 
6 
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have patience to tell me too 
act as if I 'm stupid 

l 
2 
3 
3 
5 
5 
7 
8 
9 

10  

rank for judgement 
2 

3 
l 
2 
3 
5 
5 
5 
9 
5 
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The two judgements on the Attitudes and Behaviours of Others items 
were closely related , with a rho of . 84 (p < .01) .  

Most relevant for the HHDI was considered asking whether the 
patient thought others avoided talking with him (item 5), or on the other 
hand, tried to speak in a proper way (item 7) . 

Judged clearly less important was inquiring about the impression that 
others do not take you seriously (item 6) . 

3.4.2.3 Selection of items 

In the selection of items for the final scales of the HHDI, the follow
ing was considered : ( I )  coverage of the content domain , (2) expert 
judgements on relevancy, (3) number of times the item was mentioned 
in the preliminary study, (4) spontaneous notes to the items by respon
dents, (5) item-rest correlation within the scale, and (6) coefficient alpha 
for the scale. 

With regard to the last aspect, the analysis of the internal structure of 
the HHDI-scales showed that coefficient alpha was very good for the 
relatively long Performance and Emotional Response scales. This raised 
the question whether these scales could be shortened , while retaining 
good internal consistency reliability. The Spearman-Brown formula 
(Nunnally, 198 1 )  allows the reliability of the short version to be pre
dicted from the average correlation among the items of the long version. 
For scales of l 0 items the predicted coefficient alpha for the Perform
ance scale would be .83 ,  and for the Emotional Response scale . 88 .  
Both are acceptable. For simplicity it was decided to make all four 
scales of the final version of the HHDI contain 1 0  items . 

Of the aspects of hearing disability specified by Stephens (1 987b), 
the items selected for the Performance scale cover ' live communication' 
(items l ,  3 ,  4, 10,  14,  and 15) ,  'communication through electronic 
devices' (items 9 and 1 1 ) ,  and 'non-speech hearing' (items 17 and 1 9) .  
No items were included that relate to ' localisation' , because neither the 
experts nor the patients in the preliminary study emphasised this aspect 
of disability . 

The items selected for the Emotional Response scale cover the 
fol lowing aspects of personal adjustment mentioned by Demorest and 
Erdman (1 987) : 'self acceptance' (item 1) ,  'acceptance of loss ' (item 3) ,  
'discouragement' (item 7) ,  'stress' (items 8 and 19) ,  'withdrawal/isola
tion' (item 1 0) ,  and 'exaggeration of responsibility' (item 1 7) .  In 
addition, items were retained that refer to embarrassment (item 13) ,  
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feeling hampered in social contacts (item 1 4) ,  and insecurity in traffic 
(item 23) . 

On closer inspection, the items of the Social Withdrawal scale only 
covered the last of the three stages of social withdrawal described by 
Brooks (1 989a); namely 'physical withdrawal ' .  The preceding stages 
'withdrawal from active participation while retaining as much interest as 
possible' and 'subconscious but not physical withdrawal' were lacking . 
Two items were added to fill this gap; one involved 'keeping quiet in a 
group conversation' and the other 'giving up trying to fol low the conver
sation' . 

The factor analysis of the Attitudes and Behaviours of Others scale 
showed two groups of items: negative reactions to the hearing impair
ment (6 items) and positive reactions (4 items). It was decided to 
balance these groups in the final version of the scale. Of the negative 
reactions, item 6 ('act as if I am stupid') was deleted, because it was 
considered least relevant by the experts, and its item-rest correlation was 
relatively low. The positive reactions were supplemented with an item 
inquiring whether others 'try to help' .  

The final version of the HHDI consisted of 40 items, evenly distrib
uted over the four scales .  The items of a scale were grouped together on 
the questionnaire form (as was done with the initial version), to facilitate 
answering. The order of the scales was: ( 1 )  Performance, (2) Social 
Withdrawal , (3) Attitudes and Behaviours of Others, and (4) Emotional 
Response. This order was expected to reduce the chance of respondents 
answering affirmatively without looking at the content of the questions; 
i .e .  the acquiesence response set (cf. Ewertsen & Birk-Nielsen, 1 973). 
For the items of the Performance scale and the last five items of the 
Attitudes and Behaviours of Others scale, an affirmative answer indi
cated little hearing handicap, while an affirmative answer to the other 
items indicated the opposite. The instruction and answer categories of 
the HHDI were not changed. Appendix 3 shows the English and Dutch 
version of the questionnaire. 
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3.4.3 Evaluation of the final version of the llliDI 

Three aspects of the final version of the HHDI were evaluated. Fir:st, 
the hypothesised internal structure of the questionnaire was tested. This 
is reported in section 3 .4.3 . 1 .  Second, the relationship of the HHDI 
with hearing impairment and age was studied. This is the subject of sec
tion 3 .4.3 .2. Finally, section 3 .4.3 .3 will report on the retest reliability 
of parts of the HHDI. 

3.4.3.1 Test of the internal structure 

In section 3 .4.2. 1 the internal structure of the initial version of the 
HHDI was explored. This showed that the four a priori categories of 
items formed acceptable scales. Next, items were selected for the scales 
of the final version of the HHDI. The selection was partly based on the 
relationships among the items in the particular data set. The adequacy of 
this choice remains to be demonstrated in a new set of data. This test of 
the hypothesised internal structure of the final version of the HHDI will 
be described here. 

A new set of data was collected by administering the HHDI-final 
version to a group of 262 elderly hearing aid candidates . This group 
consisted of the 1 98 participants of the hearing aid study described in 
chapter 5 ,  and 64 patients who did not meet the criteria for a symmetri
cal perceptual hearing loss outlined there. 

The internal structure of the HHDI was tested with the multiple 
group method of confirmatory factor analysis (Nunnally, 1 98 1 ) . Two 
types of factor analysis can be distinguished: exploratory and confirma
tory methods. Exploratory methods , such as the ones described in 
section 3 .4.2. 1 ,  are primarily used to discover factors in the absence of 
clear a prior ideas about the internal structure of the data. Confirmatory 
methods , on the other hand, are used to test theories regarding factors. 
In the multiple group methods of confirmatory factor analysis these 
hypothesised factors are merely sum scores of subsets of variables. Here 
the sum scores of scale items , i .e .  the scale scores, are tested as 
hypothesised factors . 

Three possibilities of disconfirming results for the hypothesised 
structure will be considered. First, it will be inspected whether the items 
correlated highly (i .e. had high loadings) with their own scale score. A 
small loading would indicate that the item has little in common with the 
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other items of its scale. Second, the correlations of items with other 
scales will be considered. An item that loads higher on another scale 
than its own,  can be regarded as misclassified . Third ,  the amount of 
variance explained by the hypothesised factors will be evaluated, both in 
absolute terms and in reference to the maximum amount explained by 
the number of factors hypothesised . The latter is determined by ex'plana
tory factor analysis. 

Contrary to the deduced factors of section 3 .4.2. 1 ,  the hypothesised 
factors are not necessarily orthogonal (i .e .  they can correlate) . This 
means that the factor structure normally does not look 'simple ' .  The 
main requirement here is ,  that the items have a substantially higher 
loading on their own factor than on other factors . 

In table 3 .7 the loadings of the items on the four hypothesised factors 
(i .e .  scale scores) are presented, together with the amount of variance 
explained by the individual and combined factors and the maximum 
amount of variance that can be explained by four factors. Only loadings 
greater than or equal to . 30 or less than or equal to - .30 are reported. 
The loading of the item on the scale it belongs to, is printed in italics. 
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Table 3.7 Loadings of the IlliDI-items on four hypothesised factors (scale scores) 
(N= 1 89) 

item loading on factor1 
2 3 ' 4  

Performance 
l one person, in quiet . 62 .42 .47 
2 one person, in noise . 72 .48 .52 
3 small group, in quiet . 69 .33 .40 
4 telephone conversation . 54 .37 .41  
5 sitting in rear of hall . 69 .41 .43 
6 television . 67 .33 .33 
7 saleswoman, in busy shop . 69 .40 .46 
8 small group at dinner table . 74 .44 .49 
9 doorbell . 50 

10 person approaching from behind . 67 . 38 .43 

Emotional Response 
I angry with myself . 3 1  . 69 .37 
2 hard to accept impainnent . 34 . 70 .42 
3 down-hearted .43 . 76 .53 
4 anxious in conversation . 36 . 78 . 5 1  
5 excluded . 34 . 72  .47 
6 embarrassed . 34 . 71 .42 
7 hampered in social contacts . 52 . 76 .69 
8 dislike asking for consideration .44 . 76 .48 
9 listening is strain .46 . 70 .46 
10  insecure in traffic . 53 . 50 .48 

Social Withdrawal 
I discourages using telephone .43 .41 . 63 

2 discourages listening to radio/tv .45 .39 . 68 

3 discourages social talk .50 .50 . 81 

4 discourages visiting friends .45 .52 . 81 . 33 
5 discourages going to shops .46 .42 . 72 

6 discourages leisure activities .44 .41  . 64 

7 avoid groups .52 .58 . 81 

8 discourages conversation in noise .46 .52 . 71 

9 keep quiet in group .46 .59 . 70 

10  give up following conversation . 38 .55 . 63 

Table continued on next page 
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Table 3 .7  Continued 

item 

Attitudes and Behaviours of Others 
1 don't like being asked to repeat 
2 leave me out of conversation 
3 get annoyed 
4 think I only hear what I want to 
5 avoid conversation with me 
6 take care to speak in proper way 
7 have patience to tell me too 
8 try to help me 
9 understand what it means 
10 take hearing loss into account 

percentage of variance explained 

total percentage of variance explained 
maximum percentage explained by 4 factors 

1 :  factor 1 : sum score Performance scale 
factor 2 :  sum score Emotional Response scale 
factor 3 :  sum score Social Withdrawal scale 

.45 

.39 

22 

loading on factor 
2 3 4 

. 33 .36 . 55 

.52 .53 . 39 

. 37 .39 . 59 

. 44 

.4 1  .54 . 45 

.54 

. 69 . 69 

. 53 

. 52 

24 26 1 1  

47 
50 

factor 4: sum score Attitudes and Behaviours of Others scale 

Table 3 .  7 shows that nearly all items of the first three scales (Per
formance, Emotional Response, and Social Withdrawal) correlate 
significantly with all three scale scores. This suggests that the scales are 
related . Nevertheless , most items have substantially higher correlations 
with their own scale score than with the others . An exception is item 10  
of the Emotional Response scale (i .e .  ' insecure in traffic') .  In  general 
the results of the factor analysis confirm the classification of the items of 
the first three scales. 

Individually the first three scales explain a quarter to a fifth of the 
variance in the new data set. This is considerable. The fourth scale 
explains significantly less ; approximately one tenth. Together the factors 
explain 47 percent, which is only l ittle less than the maximum amount 
of variance that can be explained by four factors, which is 50 percent. 
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The loadings of the items of the Attitudes and Behaviours of Others 
scale show two distinct patterns. First, the items referring to negative 
reactions of others (items 1 to 5) only have moderate correlations with 
the scale score. Moreover, these correlations do not differ substantially 
from the correlations with other scale scores. The classification of the 
first five items of the Attitudes and Behaviours of Others scale is 
therefore equivocal . A second pattern of loadings is seen for the items 
describing positive reactions of others (items 6 to 10). These items have 
slightly higher correlations with the scale score than the negative items. 
Furthermore, the positive items stand apart from the rest of the items of 
the HHDI. 

The distinct patterns of loadings for the positive and negative items 
of the Attitudes and Behaviours of Others scale cast doubt on the 
internal consistency reliability of the scale. Table 3 . 8  presents coefficient 
alpha for all scales of the final version of the HHDI, together with the 
average inter-item correlation. In addition the results for the sum scores 
of the negative and positive items of the Attitudes and Behaviours of 
Others scale are reported. 

Table 3.8 Internal consistency reliability of four scales and two subscales of the 
miDI 

average 
(sub)scale N number inter-item alpha 

of items correlation 

Perfonnance 228 10  .37 . 85 
Emotional Response 235 10 .45 .89 
Social Withdrawal 245 10 .45 .89 
Reactions of Others 226 10  . 2 1  .73 - Negative Reactions 245 5 .36 .70 - Positive Reactions 235 5 .52 . 85 

The first three scales of the HHDI have good internal consistency 
reliability, with coefficient alpha ranging from .85 to .89.  These results 
are in accordance with the predictions from the Spearman-Brown 
formula in section 3.4.2 .3 .  

The reliability of the final version of the Attitudes and Behaviours of 
Others scale is considerably less than expected. In section 3.4.2.2 a 
coefficient alpha of . 83 was found for the initial version of the scale, 
with an average inter-item correlation of .34. The corresponding average 
for the final scale is .2 1 .  This shows that the final version is more het-
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erogeneous. The internal consistency reliability of the scale is low (alpha = . 73), but acceptable. 
The separate analyses for the negative and positive items of the 

Attitudes and Behaviours of Others scale demonstrate that the clusters 
are much more homogeneous than the whole scale . The average inter
item correlation for the negative items is .36, which is comparable to 
the other HHDI-scales . A subscale of Negative Reactions of Others , 
however, would only have a coefficient alpha of . 70, due to the small 
number of items. A Positive Reactions of Others subscale, on the other 
hand, would have good internal consistency reliability, with an alpha of 
. 85 and an average inter-item correlation as high as .52. 

The internal structure of the HHDI was further investigated by 
examining the correlations among the (sub)scales of the HHDI. In table 
3 .  9 the results are presented for the four original scales and two sub
scales considered. Only correlations significant at the .05 level are 
shown. 

Table 3.9 Correlations among the (sub)scales of the HHDI (N=247) 

(sub)scale 

Emotional Response 
Social Withdrawal 
Reactions of Others 
- Negative Reactions 
- Positive Reactions 

ns = not significant at . 05 level 

Performance 

.SS  . 60 . 16  

.43 
ns 

Emotional 
Response 

.70 

. 22 

. 5 1  
ns 

Social 
Withdrawal 

. 24 

. 57 
ns 

Table 3 .  9 confirms that the Performance, Emotional Response, and 
Social Withdrawal scales are highly correlated . The total Attitudes and 
Behaviour of Others scale is somewhat related to this cluster of scales. 
More specific, the Negative Reactions subscale can be considered part 
of the cluster, while the Positive Reactions subscale stands apart. The 
correlation between the two subscales is not significant. 

From the evaluation of the internal structure of the final HHDI it can 
be concluded that: ( I )  the Performance, Emotional Response, and Social 
Withdrawal scales are related scales with good internal consistency 
reliability, (2) the Attitudes and Behaviours of Others scale consists of 
two separate subscales, of which (3) the Negative Reactions of Others 
subscale can best be interpreted in relation to the cluster of scales 

60 



mentioned above, because of l imited internal consistency reliability, and 
(4) the Positive Reactions of Others subscale is a homogeneous but 
detached measure. 

3.4.3.2 Relationship with hearing impairment and age 

The relationship of the HHDI with hearing impairment and age was 
studied in the group of elderly hearing aid candidates described in 
section 3 .4 .3 . 1 .  

Hearing impairment was expressed in terms of the averages for both 
ears separately of the pure-tone thresholds at the frequencies . 5 ,  1 ,  2, 
and 4 kHz (i .e .  the Better and Worse Ear Average: BEA and WEA) and 
the maximum percentage of correctly identified words of Phonetically 
Balanced word lists presented under earphones at a range of supra
threshold intensities (i .e .  PB-max) . Greater impairment is indicated by 
higher scores for the pure-tone averages and lower scores for the speech 
test. 

The effect of hearing impairment was modelled by multiple 
regression, with the individual HHDI-(sub)scale scores as dependent 
variables and the Better Ear Average, Worse Ear Average, and maxi
mum on the speech test entered separately as independent variables and 
in that order. In table 3 . 10  the fol lowing correlations of the HHDI
scores with hearing impairment are presented: ( 1 )  the correlation with 
the Better Ear Average, (2) the partial correlation with the Worse Ear 
Average when BEA was already entered in the regression model, i .e .  
was controlled for, (3) the partial correlation with the maximum on the 
speech test when both BEA and WEA were controlled for, and (4) the 
multiple correlation after all three impairment measures were entered in 
the model. 
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Table 3.10 Correlations between hearing impainnent and IUIDI-(sub)scales 
(N=240) 

Perfonnance 
Emotional Response 
Social Withdrawal 
Reactions of Others 
- Negative Reactions 
- Positive Reactions 

BEA1 

.39 

.24 

.28 
ns 

. 17 
- . 1 3  

WEA2 

. 15 

. 1 5 

.26 
ns 

. 1 7  
ns 

PB-max3 

ns 
ns 
ns 
ns 
ns 

. 1 6 

.42 

.28 

. 39 
ns 

.26 

.23 

I :  Correlation with the Better Ear Average of the pure-tone thresholds at .5 , I ,  2, 
and 4 kHz. 

2: Partial correlation with the Worse Ear Average, controlling for BEA. 
3: Partial correlation with the maximum on the Phonetically Balanced word test, 

controlling for BEA and WEA. 
4: Multiple correlation for the regression model containing all three impainnent 

measures. 
ns: not significant at . 05 level. 

Weak relationships were found between the HHDI-scores and hearing 
impairment. The correlations with the Better ear Average were low in 
comparison to the results of similar studies (about .30 to .70), which 
were summarised in section 3 .3 .  The Worse Ear Average explained 
some additional variance of the HHDI-scores, while the speech test did 
not. As in other studies, hearing impairment was more c losely related to 
hearing disability (i . e. the Performance scale) than to hearing handicap 
(i . e .  the other scales). In appendix 4 the means, standard deviations and 
observed ranges of the HHDI-scores are presented for different impair
ment groups, as defined by their Better Ear Average. 

The association between hearing impairment and the Attitudes and 
Behaviours of Others scale reflected the dual structure of this scale, as 
noted in section 3 .4 .3 . 1 .  The Negative Reactions subscale performed 
like the other HHDI-scales, while the Positive Reactions subscale 
deviated. For this latter subscale, both the correlation with the Better 
Ear Average and the partial correlation with the speech test showed that 
somewhat more positive reactions were encountered with increasing 
impairment. This finding will be discussed in section 3 .5 . 

A significant age effect has been described in the l iterature (see 
section 3 .3). Older individuals reported less hearing disability and handi
cap for a given level of impairment. This effect was tested for the 
HHDI-scores for the elderly hearing aid candidates of the present study . 
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Table 3 . 1 1  shows the partial correlations between age and the HHDI
scores, after controlling for ( 1 )  the Better Ear Average only , and (2) the 
Better Ear Average, the Worse Ear Average, and the maximum on the 
speech test simultaneously. 

Table 3.11 Partial correlations between Age and the IlliDI-(sub)scales, controlling 
for two different sets of hearing impairment measures (N=240) 

(sub)scale 

Performance 
Emotional Response 
Social Withdrawal 
Reactions of Others 
- Negative Reactions 
- Positive Reactions 

ns: not significant at .05 level. 

Partial correlation with Age, controlling for 

BEA 

ns 
- . 13  

ns 
- . 1 6  

ns 
-. 1 5  

BEA, WEA, PB-max 

ns 
- . 14 

ns 
- . 14 

ns 
ns 

Only a minimal age effect in the expected direction was found for 
some of the HHDI-(sub)scales , including the deviant Positive Reactions 
subscale. For this latter subscale the effect disappeared when the Worse 
Ear Average and maximum on the speech test were added as control 
variables. Gatehouse ( 1 990) reported that age accounted for 4 to 6 
percent of the variance in hearing disability and handicap, in addition to 
the variance explained by hearing impairment. For our data, squaring 
the partial correlations of table 3 . 1 1  shows that age accounted for 
maximally 3 percent of the variance of a HHDI-score. 

3.4.3.3 Retest reliability 

The retest reliability of the HHDI was tested in a pilot study of the 
Groningen Longitudinal Aging Study (GLAS), described in chapter 4. 
Only parts of the HHDI could be studied, because of restrictions 
imposed by the GLAS-researchers. Included were the Performance 
scale, as a measure of hearing disability, and four items of the Emo
tional Response scale (the items 3, 5, 7, and 9 of table 3 . 7) ,  as a 
measure of hearing handicap. The four handicap items were selected for 
their good correlation with the ful l  Emotional Response scale (r ::=:: . 70 ; 
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see table 3 .7), and because their wording was considered appropriate for 
both hearing impaired and normal hearing subjects. For the group of 
elderly hearing aid candidates studied in the previous sections, the 
sumscore of the four selected items correlated .94 with the full Emotion
al Response scale (N = 25 1 ) .  
A random sample of 750 elderly individuals (60 years o r  older) received 
a copy of the short HHDI described above, together with several other 
questionnaires . Slightly less than half of them returned the question
naires (N =353 ; response: 47%).  These subjects received a second copy 
of the short HHDI eight weeks after the first. A total of 268 persons 
also returned the second questionnaire (response: 76%).  
Table 3 . 1 2  shows the test-retest correlation (rxx) for the Performance and 
Short Emotional Response scale, the mean and standard deviation of the 
differences between the test and retest, and the significance of these 
differences based on a T -test for paired observations .  

Table 3.12 Retest reliability of parts of the llliDI 

scale 

Perfonnance 
Short Emotional Response 

N 

264 
255 

. 84 

.70 

test-retest differences 

M 

- .24 
-. 10  

sd 

3 .6  
2 .0  

p 

. 27 

.43 

No systematic changes from test to retest were found, and the retest 
correlations were modest but acceptable. Comparable results have been 
reported for other hearing disability and handicap questionnaires (e .g.  
Noble & Atherley , 1 970; Weinstein et al . ,  1 986; Demorest & Erdman, 
1 988;  Tuley et al . ,  1 990). 
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3.5 Discussion and conclusions 

The Hearing Handicap and Disability Inventory was developed 
because no existing questionnaire fulfilled our requirements to have: ( 1 )  
a relatively brief instrument, (2) that would be  appropriate for elderly 
hearing impaired subjects, (3) to measure the effect of aural rehabilita
tion and to show rehabilitative needs, and (4) that would be compatible 
with the WHO definitions of disability and handicap. Special attention 
was given to the content validity of the new instrument. In this con
cluding section some findings on the psychometric adequacy of the final 
version of the HHDI will be considered in more detail .  

First, a major point of interest i n  the evaluation of the HHDI was the 
internal structure of the questionnaire. This showed that the Positive 
Reactions of Others subscale stood apart from the other (sub)scales of 
the HHDI, including the Negative Reactions of Others subscale .  Fur
thermore, it deviated in its relationship with hearing impairment. This 
raises the question whether the subscale is a legitimate part of a hearing 
handicap measure. 

Hearing handicap can be thought of as the reduced quality of life 
resulting from a hearing impairment. Both negative reactions of others 
and a lack of positive, supportive, reactions contribute to hearing 
handicap. Theoretically they constitute two aspects of the same concept, 
namely the affective environment in which communication takes place. 
Empirically, however, negative and (lack of) positive reactions, as 
assessed by the HHDI, did not co-vary. 

No comparable studies are available on the relationship between 
positive and negative reactions of others , as perceived by the hearing 
impaired person. Questions on positive reactions are unique to the 
HHDI. Other hearing handicap questionnaires that address the attitudes 
and behaviours of others - namely the Quantified Denver scale (Show & 
Nerbonne, 1 980) and the Communication Profile for the Hearing 
Impaired (Demorest & Erdman, 1 986; 1 987) - are restricted to negative 
reactions . 

What is available, however, is a study that showed comparable 
results for the relationship between self-reported adaptive and 
maladaptive behaviours of the hearing impaired person him- or herself. 
Demorest and Erdman (1 989a) found that the Maladaptive Behaviours 
scale of the CPHI (which is characterised by avoidance) was closely 
related to Communication Performance, (negative) Attitudes and Behav
iours of Others, and Personal Adjustment, but not to adaptive Verbal 
and Nonverbal Strategies (i .e .  hearing tactics) . Again, two aspects of the 
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same concept, namely communication strategies , were unrelated in the 
self-report approach. 

One of the explanations offered by Demorest and Erdman ( l 989a) 
seems relevant for both unanticipated findings mentioned above. They 
suggested that when hearing disability is low, adaptive strategies (by the 
hearing impaired person himself or by significant others) will not be 
necessary and, therefore, will not be reported. If this is true, a high 
score on the Positive Reactions of Others subscale of the HHDI could 
either indicate an averse environment, or a l imited need for supportive 
reactions. A low score, however, would still show a positive, supportive 
environment. 

Despite the unanswered questions raised above, the Positive Reac
tions of Others subscale was maintained as part of the HHDI. This was 
done for several reasons . First, both negative and positive reactions of 
others are considered important aspects of hearing handicap, because 
together they describe the affective environment in which communica
tion takes place. Second, a lack of adaptive strategies by others has 
great relevance for rehabilitation, and an increase in positive reactions 
would be an important effect of the help offered. Third, no alternative is 
available to quantify this aspect of hearing handicap. Finally, mixing 
negatively and positively formulated questions reduces the chance of the 
acquiesence response set, that is the chance of respondents answering 
affirmatively without looking at the content of the questions (cf. 
Ewertsen & Birk-Nielsen, 1 973). 

Beside the internal structure of the HHDI, its construct validity was a 
point of interest in the evaluation of the instrument. Modest correlations 
were found between the HHDI-scores and hearing impairment. 
Weinstein and Ventry ( l 983b) concluded from their review, that one of 
the factors affecting the relationship between hearing impairment and 
self-assessed hearing disability/handicap was the subject sample studied. 
In section 3 .4 .3 .2 results were presented for a group of elderly hearing 
aid candidates. These individuals had a hearing impairment that was 
large enough for them to make an appointment for hearing aid fitting, 
but not so large as to make them come for an aid sooner. In other 
words, there may have been a restriction of range for hearing impair
ment, that would be expected to decrease the correlations with the 
HHDI-scores (Nunnally, 1 98 1 ) .  The Better Ear Average of the 262 
hearing aid candidates ranged from 16. 3  dB to 66.3  dB , with a mean of 
43 .0 dB and a standard deviation of 9 .3  dB . 

To test whether the association of the HHDI with hearing impairment 
was affected by a restriction of range, a selection of the elderly respon-
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dents to the first mailing of the HHDI in the retest study described in 
section 3 .4 .3 .3  were invited to have their hearing tested . All who 
indicated that their hearing was 'poor' or 'bad' were invited, and a 
random sample of those who indicated that their hearing was 'good' .  In 
total 1 40 subjects were tested; 56 of the first group and 84 of the 
second. Together their Better Ear Average ranged from 6.3 dB to 8 1 .3 
dB , with a mean of 28 .8  dB and a standard deviation of 1 3 .5 dB . They 
were clearly more diverse in impairment scores than the group of 
hearing aid candidates . 

In the group of elderly subjects from the retest study, the correlation 
of the Better Ear Average with the Performance scale was . 7 1  (N = 1 40) 
and with the Short Emotional Response scale .63 (N = 1 38). These 
correlations are much higher than the ones reported in section 3 .4 .3 .3  
for the hearing aid candidates ( .39  for the Performance scale and .24 for 
the full Emotional Response scale). The results support the conclusion of 
Weinstein and Ventry mentioned above, that findings on the association 
between hearing impairment and self-assessed hearing disability/handi
cap should be interpreted with caution, because they depend on the 
subject sample studied . 

The studies described in the remainder of this thesis will provide 
further indication of the construct validity of the HHDI. In chapter 4 the 
relationship with help-seeking will be examined , and in chapter 5 the 
sensitivity to changes due to a hearing aid fitting. The experiences with 
the HHDI in these studies will finally be evaluated in chapter 6. 
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Chapter 4 

Attitude and help-seeking for hearing impairment 

4.1 Introduction 

In chapter 2 the literature on help-seeking for hearing impairment 
was reviewed and a revised version of the Health Belief Model was 
advanced as a promising model for research on attitude factors in illness 
behaviour. Here, help-seeking for hearing impairment will be studied in 
a sample of older subjects. In addition, subgroups showing dissimilar 
illness behaviour will be compared on their attitude toward hearing Im
pairment and hearing aids. 

4.2 Method 

4.2.1 Subjects 

The study described in this chapter was a substudy of the Groningen 
Longitudinal Aging Study (GLAS) on functional status and need for care 
(Ormel et al . ,  1 992). The original sample of the GLAS-study consisted 
of all 8723 subjects aged 57 years and older registered at 1 2  general 
practices that participated in a morbidity registration project of the 
department of Family Medicine of the University of Groningen. This 
sample did not include subjects who were institutionalised in nursing 
homes. Living in a home for older people  was not considered 
institutionalised. 

According to Ormel et al . (1 992) the participating general practition
ers can not be considered a random sample of Dutch general practi
tioners. The major difference was bel ieved to be their interest in sup
porting the training and research of the department of Family Medicine. 
Nevertheless, Ormel et al . saw no reason to assume that the older 
patients of the participating general practitioners would differ from older 
patients of other general practitioners. 

Subjects were contacted for the GLAS-study through an advance 
letter from their general practitioner. Those will ing to participate had an 
extensive home interview and postal questionnaire. A subsample was 
also invited for a 'fitness test' of physical and cognitive capacities , 
which included the hearing study described in this chapter. As expected, 
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the response was relatively low among 'frail' elderly .  This was coun
terbalanced by an additional sample of 'frail '  elderly. They were 
selected on their high scores (at least 4 out of 6 activities l imited 
because of health) on the Physical Functioning Scale of the MOS Short
form General Health Survey (Stewart et al . ,  1 988) in the GLAS-study . 

4.2.2 Assessment of hearing impairment 

Hearing impairment was assessed by pure-tone air-conduction 
audiometry. For both ears separately, hearing thresholds were deter
mined for tones of .5 ,  1 ,  2 and 4 kHz. No masking was performed. 

Subjects with a mean loss of 35 dB or more (averaged over the four 
frequencies) in both ears were considered hearing impaired. This 
criterion is closely related to, but somewhat more stringent than, the one 
employed by the Dutch health insurance companies for reimbursement 
for a hearing aid (WVC-AWBZ ,  1 988) . The companies also require a 
mean loss of 35 dB in both ears, but exclude the hearing threshold at 
500 Hz from their calculations. For two reasons this procedure was not 
adopted here. First, it deviates from international practice (e .g. AAO, 
1 979;  WHO, 1 980; BSA, 1988), and second it reduces the association 
of the mean loss with the subjective impression of hearing, i .e .  with 
hearing disabi lity and hearing handicap (Brainerd & Frankel , 1 985; 
Lutman et al . ,  1 987) . Excluding the threshold at 500 Hz would result in 
a greater mean loss for most subjects, and more would be considered 
'hearing impaired' . 

4.2.3 Assessment of help-seeking 

Help-seeking for hearing impairment was assessed by questionnaire, 
before the hearing was tested . The questionnaire inquired about the 
subjective impression of hearing (good/poor/bad), discussion of hearing 
problems with a physician , a hearing aid trial , and possession and use of 
a hearing aid (see appendix 5) . 

4.2.4 Assessment of attitude 

Hearing impaired subjects received a questionnaire on their attitude 
toward the impairment and the possibility of using a hearing aid. They 
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were asked to respond to attitude statements by indicating whether the 
assertions were true, partly true, or not true for themselves . The set of 
statements was based on the four themes of the revised Health Belief 
Model (see section 2.5). Ten items referred to the severity of .the 
hearing problems, ten to the benefits of using a hearing aid, eleven to 
the costs, and ten to the perceived social norm for them to use an aid . 
The items were presented in random order. Suggestions for items came 
from the literature reviewed in chapter 2, especially Franks and 
Beckmann (1 985) and Brooks ( 1 989a)'. For some the wording had to 
vary slightly to fit whether or not the respondent had a hearing aid . For 
example, the benefit items had to be stated as expectations for those not 
having a hearing aid, and as experiences for those having one. In 
appendix 6 the attitude statements are shown, together with their vari
ations in wording. 

4.2.5 Procedure 

The hearing study was part of the fitness test of the GLAS-study. 
This test included examination of physical capacities (endurance, mobil
ity of hip, spine and shoulders, manual dexterity, reaction time, balance, 
grip strength, and visual and hearing impairment) and cognitive capac
ities (e.g .  working memory span, divided attention, and learning capac
ity). It was organised in sports centres in the vicinity of the participating 
general practices . The test took approximately two hours and was 
supervised by a physician. 

Subjects had all taken part in the baseline interview and questionnaire 
examination of the GLAS-study. They were contacted by mail and were 
offered to be picked up by car if necessary. Respondents received a 
short questionnaire, to be filled in at home and brought along. This 
included questions on subjective fitness, visual disability, hearing 
disability and hearing handicap (i .e .  the Performance scale and four 
handicap items of the Hearing Handicap and Disability Inventory) , and 
help-seeking for hearing impairment. 

Assessment of hearing impairment was performed in a relatively 
quiet room by assistants who had ample experience in audiometry . 
Hearing impaired subjects were asked for further participation. They 
were requested to answer the Attitude Questionnaire and the three 
handicap scales of the HHDI at home, and to return it by mai l .  

71  



4.3 Results 

4.3.1 Response and sample characteristics 

Subjects of the fitness test may differ from older Dutch general 
practitioner patients because of selection at several levels. First, as 
suggested above, patients of the participating general practitioners may 
differ from patients of other general practitioners. Second, selection may 
have occurred because of non-response to the GLAS-study. Finally, 
non-response to the fitness test may have diverged the ultimate sample 
from the GLAS-participants . 

Selection at the first two levels will be studied by the GLAS
researchers. They will compare the samples on relevant demographic 
characteristics and morbidity. Of the original sample of 8723 subjects, 
5279 participated in the GLAS-study, giving a response rate of 61 % .  In 
this thesis, the examination of selection will be restricted to the final 
level mentioned. 

Approximately 20% of the participants of the GLAS-study indicated 
that they were not willing to enter the fitness test. Of the remaining 
subjects, 882 were invited for the test and 624 took part, giving a 
response rate of 7 1 % .  As expected, non-response was associated with 
the general health of the subject. The response rate was 59 % in the 
'frail '  elderly (MOS score: � 4 activities limited) and 75 % in the other 
subjects . 

In table 4. 1 the samples of the fitness test and the GLAS-study are 
compared . Reported are the distributions of age, sex, physical function
ing, and the OECD-indicator on self-reported hearing (McWhinnie, 
1 979; Sonsbeek,  1 988). The latter was collected in the baseline examin
ation of the GLAS-study. Shown are the percentages of subjects that 
reported having at least some d ifficulty (even with a hearing aid) in a 
conversation with one person, and a conversation in a group of three or 
more people, respectively. 
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Table 4.1 Characteristics of the samples of the fitness test and GLAS-study 

sample characteristic 

number of subjects 

age (years) 
- mean 
- standard deviation 
- range 

% female 

physical functioning (MOS score)1 
- mean 
- standard deviation 
- percentage 'frail '  (score ;;::: 4) 

% reporting at least some difficulty hearing 
- in conversation with one person 
- in group conversation 

fitness test 

624 

68.9 
7.6 

57-92 

56. 1 

1 . 7 
1 . 8 

2 1 .3 

6.2 
27. 1 

I :  Number of activities limited because of health. 

GLAS-study 

69. 6  
8 .0 

57-99 

56.2 

1 .9 
1 . 8 

2 1 . 2  

5 .7  
29. 2  

Table 4. 1 shows that the participants of the fitness test were, on 
average, a little younger than those of the total GLAS-study, and 
reported less restrictions in physical functioning. Due to the additional 
sample of 'frail' elderly for the fitness test, however, the proportion re
porting significant health problems (i .e .  MOS score � 4) was similar in 
both groups. The results for self-reported hearing were ambiguous .  
Slightly more participants of  the fitness test reported hearing problems in 
the relatively easy one-to-one situation, while problems in the difficult 
group situation were somewhat more frequent in the total GLAS sample. 

4.3.2 Prevalence of hearing impairment 

Hearing sensitivity was expressed in terms of the averages for both 
ears separately of the pure-tone thresholds at .5 ,  1 ,  2, and 4 kHz, which 
gave the Better and Worse Ear Averages (BEA and WEA). For 10 .3  
percent of  the subjects hearing sensitivity was clearly asymmetric. They 
had a WEA-BEA difference of 15 dB or more. In table 4.2 the distribu
tion of the BEA is presented. 
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Table 4.2 Distribution of Better Ear Average for subjects of the fitness test 
(N=624) 

Better Ear Average 

< 20 dB 
20 - 35 dB 
35 - 45 dB 
45 - 55 dB 
� 55 dB 

relative frequency (%)  

40.2 
36.7 
1 1 .7 
7. 1 
4.3 

Table 4.2 shows that 23 . 1  percent of the subjects had a hearing loss 
of 35 dB or more in both ears . These subjects wil l  be considered hear
ing impaired . The relationship between hearing impairment and age is 
presented in figure 4. 1 .  This figure can be compared to figure 1 . 1  of 
chapter I ,  which was based on the findings of the National Study of 
Hearing in Great Britain (Davis, 1 992a) . 

Figure 4.1 Prevalence of hearing impainnent in different age groups (N= 624) 

Percentage hearing impaired 

:� 
50 � 
40 J 
30 • 

201. 
1 0  

0 
57-59 60-64 65-69 70-74 75-79 �so 

Age (years) 

Figure 4. 1 confirms the close relationship between hearing impair
ment and age discussed in chapter 1 .  In the sample of the fitness test, 
prevalence of hearing impairment rose from approximately 6% in the 
age groups around 60, to more than 60% in the subjects of 80 years or 
older. 
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4.3.3 Help-seeking for hearing impairment 

In table 4.3 the self-reported help-seeking of the hearing impaired 
subjects is presented. Shown is the relative frequency of different behav
iours. 

Table 4.3 Distribution of help-seeking behaviour for the hearing impaired subjects 
(N = l 44) 

help-seeking 
group behaviour 

l 
2 
3 
4 
5 

did not see doctor 
saw doctor, did not try aid 
did not take aid after trial 
has aid, does not use it 
uses hearing aid 

relative frequency (%)  

27 
26 
3 
3 

41 

Figure 4.2 gives a graphical presentation of help-seeking for hearing 
impairment. It shows how the hearing impaired subjects answered the 
questions on help-seeking. For convenience sake, the total number of 
hearing impaired respondents is taken as 1 00 percent (N = 144). This 
figure can be compared to figure 2. 1 of chapter 2, which showed help
seeking in two British samples of hearing impaired elderly. 
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Figure 4.2 Help-seeking by hearing impaired subjects 

hearing impaired 100% (N=144) 

! .. 

saw doctor? 73% 27% 
yes no 

1 .. 
tried hearing aid? 47% 26% 

yes no 

1 .. 
have hearing aid? 44% 3% 

yes no 

I ' 
use hearing aid? 41% 3% 

yes no 

Roughly,  table 4.3 and figure 4.2 show that of every four hearing 
impaired subjects , one had not discussed the impairment with his doctor, 
and one had discussed it but did not have a hearing aid trial . More than 
forty percent of the hearing impaired subjects had a hearing aid, and 
relatively few had given up using it (6% of those who had an aid). 

Help-seeking was not related to sex (Chi-Square = 6.60; df=4; 
p = . 1 6) or age controlled for level of hearing impairment (35-45 dB, 
younger than 75 versus 75 or older: Chi-Square= 3 .28 ; df=3 ;  p = .35;  
idem � 45 dB: Chi-Square= 5 .68; df=4; p = .22). However, significant 
differences in hearing impairment were found between the help-seeking 
groups (F = 1 1 .32; df= 4, 1 39; p < . 0 1 ). Table 4.4 presents the mean 
BEA and standard deviation per group. 
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Table 4.4 Hearing impainnent (Better Ear Average in dB) in five help-seeking 
groups 

help-seeking N mean sd 
group behaviour 

I did not see doctor 39 40.2  4 .9  
2 saw doctor, did not try aid 38 43 .9 8 .7 
3 did not take aid after trial 4 59. 1 24.2  
4 has aid, does not use it 4 50.0 1 . 8  
5 uses hearing aid 59 5 1 . 3 10.4 

The table shows that subjects who took more steps to ameliorate their 
hearing problems were generally somewhat more impaired . 

4.3.4 Internal structure of the Attitude Questionnaire 

Attitude factors in help-seeking were studied by comparing the help
seeking groups of table 4.4 on their responses to the Attitude Question
naire. From this analysis the groups 3 and 4 (i .e .  those who did not take 
the aid after a hearing aid trial and those who have an aid but do not use 
it) were excluded because they were too smal l .  Of the remaining 1 36 
subjects 1 14 returned the Attitude Questionnaire, giving an overal l  
response rate of 84% .  This rate was 79% for the group that had not 
seen their doctor about the hearing impairment, 79% for those who had 
seen their doctor but who did not have a hearing aid trial , and 90% for 
the hearing aid users. 

The internal structure of the Attitude Questionnaire was examined by 
factor analysis of the items within the four a priori groups .  Tables 4.5 A 
to D present the results of principal-components analyses with varimax 
rotation for the Severity, Benefits , Costs and Norm items respectively. 
Shown are the loadings (if � .30 or ::::; - .30) on the rotated factors, and 
the percentage of variance explained by the factors . The sample size 
varies between the tables, due to missing data. 
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Table 4.5A Factor structure of the Severity items (N = 1 06) 

item 

I 
2 
3 
4 
5 
6 
7 
8 

degree of impairment 
troublesome in everyday life 
interferes with social life 
hearing poor for age 
manage well without aid* 
hear well, if I put myself to it* 
affects people around me 
mix less with others 

9 no reason to see doctor· 
10  less important to hear everything* 

percentage of variance explained 

* scoring reversed 

loading on factor 
I 2 

. 83 

.90 

. 89 

. 62 

. 80 

.66 

.59 

.54 

44 

- .35 
.78 
.70 

1 3  

From the factor analysis of the Severity items a clear two factor 
solution emerged . The first factor pertained to the effect of the hearing 
loss on the persons l ife. It is closely related to the concept of hearing 
handicap as defined in chapter 3 ,  but also comprises aspects of hearing 
disability and a subjective appraisal of hearing impairment. This factor 
will be referred to as the 'Seriousness-factor' .  A high score on this 
factor will indicate that the person perceived his hearing problem as 
profound. 

The second factor was concerned with the perceived need to do 
something about hearing problems in old age. This factor refers to the 
notion of 'geriapathy' (i .e .  the presumed passive acceptance of hearing 
problems by the elderly) that was discussed in section 2 .3 .  It will be 
called the 'Passive Acceptance factor' , and a high score will indicate a 
strong motivation to seek help. Together the two factors explained 57 % 
of the variance of the Severity items. 
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Table 4.5B Factor structure of the Benefits items (N = I  04) 

item 

I 
2 
3 
4 
5 

has little to offer' 
improvement 
not sure about effect' 
good help 
hear faint sounds better 

6 hear better what is being said 
7 listening less of a strain 
8 easier to follow group conversation 
9 no help in difficult situations' 
1 0 hear everything again 

percentage of variance explained 

* scoring reversed 

factor loading 

.79 

. 85 

.70 

.63 

.53 

. 84 

. 82 

.57 

.58 

.70 

50 

The information in the Benefit items could best be condensed by a 
single factor. This factor combined several effects of a hearing aid, such 
as improvements of hearing sensitivity, understanding of everyday 
speech, and ease of listening. It is noteworthy, that a clearly unrealistic 
expectation, l ike 'hearing everything again' , fitted well into this group. 
A high score on the Benefit-factor will indicate that the person saw 
many advantages of hearing aid use. The factor explained 50% of the 
variance, and all items correlated substantially with it. 
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Table 4.5C Factor structure of the Costs items (N = l 02) 

item 

l 
2 
3 
4 
5 
6 
7 
8 

do not like people to see' 
makes me feel old' 
makes hearing loss so obvious' 
do not regard you as fully fledged' 
unimportant what others think 
others behave quite differently' 
aid is easy to handle 
aid sounds unnatural' 

9 aid makes noises too loud' 
10 aid is expensive' 
I I  aid i s  uncomfortable to wear' 

percentage of variance explained 

* scoring reversed 

loading on factor 
l 2 

.78 

. 83 

.78 

.53 

.48 .58 

.36 

.60 

30 

. 74 

.76 

.55 

. 34 

1 5  

For the Costs items two factors were found. The first was concerned 
with the stigma attached to hearing impairment and hearing aids. This 
factor is characterised by items alluding to such feelings as the reluc
tance to admit the impairment, and the association with old age and 
diminished mental capacities. It will  be called the 'Stigma-factor' ,  and a 
high factor score will indicate the absence of stigma-related barriers to 
hearing aid use. 

The second factor did not combine all the remaining, more practical , 
barriers to hearing aid use (e.g .  not the ease of handl ing). It is better to 
think of this factor as referring to beliefs about the sound of a hearing 
aid, and to a lesser extent, the financial costs . The factor will be 
referred to in short as the 'Sound-factor' , and high scores will denote a 
positive evaluation of the sound and price of a hearing aid . 

Item 7 was not well represented in either of the factors, and item 1 1 ,  
although intended as a practical barrier, may have been interpreted by 
many in terms of the discomfort associated with wearing a stigmatised 
aid . Together the two factors explained 45 % of the variance. 
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Table 4.5D Factor structure of the Nonn items (N = I 06) 

item 

I 
2 
3 
4 
5 
6 
7 
8 

say I am not hearing well 
think I hear well without aid' 
think I would hear better with aid 
doubt whether aid would be improvement' 
think aid has many disadvantages' 
find aid ugly" 
has more disadvantages than benefits' 
think I should obtain aid 

9 urge me to obtain aid 
10 advise against obtaining aid' 

percentage of variance explained 

* scoring reversed 

loading on factor 
I 2 

.78 

. 88 

. 83 

.58 

. 88 

. 85 

40 

.46 

.75 

. 84 

. 68 

22 

Finally, analysis of the Norm-items also revealed two factors . The 
first will be called the 'Social Pressure-factor' , because it combined 
items that either directly or indirectly address the pressure others exert 
on the individual to do something about his hearing problems . The 
indirect items ask whether the individual thinks others see his hearing 
loss as a serious problem. High scores will indicate significant social 
pressure to seek help . 

The second factor referred to the costs and benefits others see for 
hearing aid use. It will be alluded to as the 'Evaluation of Aid by 
Others-factor' . High scores will denote a positive evaluation. Together 
the two Norm-factors explained 62 % of the variance. Item 6 stood apart 
from both. 

The Norm-items deal with the opinion of significant others as per
ceived by the hearing impaired person. This can be compared to the 
opinion of the person him- or herself, as captured in the Severity, 
Benefits and Costs items . The Social Pressure factor, for example, 
addresses similar beliefs as the Seriousness and Passive Acceptance 
factors, and the Evaluation of Aid by Others factor can be thought of as 
a combined Benefits and Costs factor for s ignificant others . These 
analogies will be considered more fully in the discussion of the results. 

In concluding the analysis of the Attitude Questionnaire, factor scores 
were calculated for the seven factors found. 
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4.3.5 Attitude differences between help-seeking groups 

In section 4 .3 .3  the help-seeking groups were shown to differ in 
hearing impairment. Likewise, hearing impairment might be related to 
the attitude toward hearing loss and hearing aids.  Differences in impair
ment would than be a good explanation for variations in attitude between 
help-seeking groups .  For this reason, the attitude factor scores were 
corrected for the influence of hearing impairment (Better Ear Average), 
by l inear regression. In addition, the scores were standardised. 

Table 4.6 shows the corrected and standardised attitude scores in the 
three major help-seeking groups. Further, the table presents the results 
of two methods to test for group differences, namely an analysis of 
variance and multiple t-tests between pairs of groups. Figure 4.3 gives a 
graphical demonstration of the group differences.  

Table 4.6 Mean attitude scores, corrected for hearing impairment• ,  in  three help
seeking groups and results of two tests for group differences 

Help-seeking group2 Analysis of Significanf 
Corrected A B c variance group 
attitude score N=314  N=29 N=53 F p differences 

Seriousness -.53 -. 1 5  .39 10 .46 < .0 1  A-C;  B-C 
Passive Acceptance - .50 . 14 . 2 1  5 . 87 < .0 1  A-B; A-C 
Benefits - .53 -. 1 8  .40 10 .37 < .01  A-C; B-C 
Stigma -. 1 3  - .33 .26 3 . 86 .02 B-C 
Sound - . 17  - . 13  . 1 7  1 .46 . 24 
Social Pressure - .71  - .24 .55 23 . 1 7 < .0 1  all 
Evaluation of Aid - .01 - .60 .34 9 . 68 < .0 1  A-B; B-C 

I : Better Ear Average 
2:  Help-seeking groups: (A) did not see doctor; (B) saw doctor, did not try aid, (C) 

uses hearing aid 
3 :  Significant at .05 level 
4: N=30 for the Benefits factor, due to missing data 
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Figure 4.3 Mean attitude scores, corrected for hearing impainnent, in three help
seeking groups 

Factor score 

::: � . .  . . . . . . . . . . . . . . . . . . . • . . . . . • . . . .  . . . .  
. . . 

. . . · · · · · · · · ·  . .  
0,2 � 

· r} 0 

-0,2 

-0,4 

-0,6 - - - --- - - - - - - -
-0,8 -'---�------.----�-----,----..,------ T 

Seriousness Acceptance Benefits Stigma Sound Pressure Evaluation 

Attitude factor 

0 did not see doctor • did not try aid � uses hearing aid 

Two distinct patterns of attitude differences between help-seeking 
groups were found. In the first, group A had the lowest (i .e the for 
help-seeking least favourable) mean score, group B the intermediate, and 
group C the highest. This pattern emerged for the attitude factors: 
Seriousness, Passive Acceptance, Benefits , Sound, and Social Pressure. 
For example, hearing aid users experienced their hearing problems as 
more serious and saw greater benefits of aid utilisation than subjects 
who were similarly impaired but either never tried an aid or had not dis
cussed their hearing with a physician. The latter stood out because they 
saw the least need to do something about hearing problems in old age 
and experienced the least social pressure to do so. 

The second pattern of group differences was found for the attitude 
factors Stigma and Evaluation of Aid by Others . Here group B scored 
least favourable. These subjects , who had consulted their doctor but 
never tried an aid, discerned most disadvantages for hearing aid use and 
reported that this opinion was shared by their significant others. 
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4 .3.6 Hearing disability and handicap differences between help
seeking groups 

To test the validity of the Hearing Handicap Disabil ity and Inventory 
(HHDI, see chapter 3),  its relationship with help-seeking for hearing 
impairment was examined. In section 4 .3 .5  it was shown that help
seeking is positively related to the perceived seriousness of the hearing 
problems. Therefore, it can be hypothesised that individuals who take 
more steps to ameliorate their hearing problems, experience ( 1 )  a greater 
hearing disability and handicap for their degree of impairment, and (2) a 
greater hearing handicap for their degree of disability , than individuals 
who take less steps .  These two hypotheses were tested for the three 
help-seeking groups studied in section 4 .3 .5 .  Data on hearing disabil ity 
were available for all subjects of the fitness test, but data on hearing 
handicap only for respondents to the Attitude Questionnaire. 

To test hypothesis I ,  the hearing disability and handicap scores of the 
HHDI were corrected for the influence of hearing impairment (Better 
Ear Average) , and subsequently standardised , in the same way as the 
attitude scores in section 4.3 .5 .  Table 4.7 shows the corrected and stan
dardised HHDI (sub)scale scores in the three help-seeking groups, 
together with the results of the two tests for group differences. Figure 
4.4 gives the graphical demonstration of the differences . 

Table 4. 7 Mean HHDI (sub)scale scores, corrected for hearing impairment' ,  in 
three help-seeking groups and results of two tests for group differences 

Corrected Help-seeking group2 Analysis of Significanf 
miDI (sub)- A B c variance group 
scale score N=314 N=284 N=534 F p differences 

Performance - .29 .04 . 17 2 .6 1  .08 A-C 
Emotional Response - .38  - .09 .27 4.53 .01  A-C 
Social Withdrawal - .29 -. 14  .25 3 .43 .04 A-C 
Reactions of Others . 27 . 10 - .2 1 2.47 .09 A-C 
- Neg. Reactions - .09 -. 1 2  . 1 1  . 65 .52 
- Pos. Reactions . 36 . 15 - .29 4. 84 .01 A-C 

1 :  Better Ear Average 
2 :  Help-seeking groups: (A) did not see doctor; (B) saw doctor, did not try aid, (C) 

uses hearing aid 
3 :  Significant at .05 level 
4: For the Performance scale N = 39, 38, and 59 for group A, B, and C respect

ively. For the Negative Reactions of Others subscale N = 27 for group B, due 
to missing data. 
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Figure 4.4 Mean hearing disability and handicap scores, corrected for hearing 
impairment, in three help-seeking groups 

Scale score 
0,4] -
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Performance Emot. Response Withdrawal Reactions Neg. Reactions Pos. Reactions 

IDIDI (sub )scale 

0 did not see doctor • did not try aid � uses hearing aid 

The hypothesised pattern of group differences was found for the 
following scales : Performance (i .e .  hearing disability), Emotional 
Response and Social Withdrawal (i .e .  two of the three aspects of hearing 
handicap). Hearing aid users reported more hearing disability and 
handicap (even with the aid) than subjects who were similarly impaired 
but never discussed their hearing with a physician . Those who had seen 
their doctor but never tried an aid, took up an intermediate position in 
this respect. 

For the last aspect of hearing handicap, the reactions of others to the 
hearing loss , a completely different pattern emerged. Furthermore, this 
pattern was found to differ for negative and positive reactions . The 
Negative Reactions subscale showed a pattern that was roughly compar
able to the other handicap scales, although the group differences did not 
reach statistical significance. For the Positive Reactions subscale, how
ever, a strong relationship with help-seeking was found that was con
trary to the hypothesis. Hearing aid users reported more positive reac
tions (i .e .  less handicap) to their hearing loss than similarly impaired 
subjects who had not seen their doctor. Again, those who had not gone 
on to try a hearing aid after seeing their doctor, took up a middle posi
tion. 
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Hypothesis 2 goes one step further than hypothesis I .  Not only is 
help-seeking assumed to be related to hearing disability and handicap 
when controlled for hearing impairment, but also to hearing handicap 
when controlled for hearing impairment and disability .  In other words, 
information on hearing handicap, over and above that on hearing 
impairment and disabi lity, is expected to aid in predicting help-seeking 
behaviour. To test this hypothesis, the hearing handicap scores of the 
HHDI were corrected by linear regression for the combined influences 
of hearing impairment and disability (i .e .  BEA and the Performance 
scale score), and subsequently standardised . The results are presented in 
table 4 .8  and figure 4 .5 .  

Table 4.8 Mean HHDI handicap (sub)scale scores, corrected for hearing impair
ment and disability1 ,  in three help-seeking groups and results of two tests for group 
differences 

Corrected Help-seeking group2 Analysis of Significanf 
HHDI (sub)- A B c variance group 
scale score N = 3 l  N=284 N=53 F p differences 

Emotional Response -.28 - . 1 5  . 24 3.26 .04 A-C 
Social Withdrawal -. 19  -.20 .22 2 .54 .08 
Reactions of Others .32 .08 - .23 3 .30 .04 A-C 
- Neg. Reactions .03 -. 1 6  .07 .50 . 6 1  
- Pos. Reactions . 36 . 15 - .29 4.93 .01  A-C 

l :  Better Ear Average and HHDI-Perforrnance scale score 
2: Help-seeking groups: (A) did not see doctor; (B) saw doctor, did not try aid, (C) 

uses hearing aid 
3:  Significant at .05 level 
4: N=27 for the Negative Reactions of Others subscale, due to missing data 
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Figure 4.5 Mean hearing handicap scores, corrected for hearing impainnent and 
disability, in three help-seeking groups 
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The Emotional Response scale again showed the expected relation
ship with help-seeking. Hearing aid users reported a greater emotional 
impact of the hearing problems than subjects who were similarly dis
abled but never discussed their hearing with a physician, while those 
who did not try an aid after seeing their doctor took up an intermediate 
position. The picture was slightly different for the Social Withdrawal 
scale. Here, no significant differences between individual groups were 
found, and groups A and B had nearly the same mean score. When 
taken together, however, these two groups were found to deviate from 
group C (T =2.27 ;  df= l l O; p = .03),  and this relationship was in 
accordance with hypothesis 2. Hearing aid users experienced more 
social withdrawal because of their hearing problems than similarly 
disabled individuals who either had not gone to their doctor for their 
hearing loss or did not try a hearing aid after doing so. 

Controlling for hearing disability in addition to impairment did not 
significantly alter the relationship between help-seeking and the reactions 
of others. For the Positive Reactions subscale the strong relationship 
contrary to the hypothesis persisted, and this association was reflected in 
the combined Reactions of Others scale. 
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4.4 Discussion and conclusions 

The literature review in section 2.3 showed that data on help-seeking 
for hearing impairment are rare . Furthermore, the major studies , 
summarised by Gilhome Herbst et a! . ( 1 99 1 ), were conducted in single 
general practices that may have been atypical . Contrary to this, the 
present study endeavoured to study help-seeking in a representative 
sample of hearing impaired elderly . 

Only small differences were found between the participants of the 
fitness test and the GLAS-study. These showed that the first were a little 
younger and reported less restrictions in physical functioning, although 
similar proportions of significantly restricted subjects were found. The 
results for self-reported hearing were inconclusive. This does not 
preclude, however, that the participants of the GLAS-study may have 
been atypical in the first place. Approximately 40% of the patients regis
tered at the participating general practices did not take part in the 
GLAS-study , and for some this may have been because their health did 
not allow them to. Selection in this and similar respects will be studied 
by the GLAS-researchers . No data are available yet. 

The representativeness of the study sample can also be examined by 
comparing the prevalence findings for hearing impairment with those 
from epidemiological studies. For example,  figure 4 . 1 can be equated to 
figure 1 . 1  of chapter 1 ,  which presented data from the National Study of 
Hearing in Great Britain (Davis, 1 992a). Both show the prevalence of a 
Better Ear Average (calculated over the frequencies . 5 ,  1 ,  2 and 4 kHz) 
of 35 dB or more in different age groups. For the groups 6 1 -70 and 7 1 -
80 year Davis reported 95 percent confidence intervals of 1 3 .6- 19 .2% 
and 33 .3-47 . 1 % , respectively.  This means that one can be  95 percent 
confident that the actual prevalence figures in the population will l ie 
within these ranges . In the present study 1 5 %  of the subjects aged 61 to 
70 and 34% of those aged 71  to 80 were found to be hearing impaired. 
These figures fal l  within the intervals specified by Davis, so there is no 
reason to assume that the study sample is atypical with respect to 
prevalence of hearing impairment. 

The findings for help-seeking, displayed in table 4.3 and figure 4.2, 
can be compared to the results of the two British studies discussed in 
section 2.3 (Gilhome Herbst et a! . ;  1 99 1 ) .  In doing this, some differ
ences between the studies have to be kept in mind. First, the two British 
studies were conducted in single general practices, while the present 
study took a sample of subjects from several practices . Second, the 
lower age limit in the British studies was 70 years and in the present 
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study 57 years . However, as reported in section 4.3 . 3 ,  help-seeking was 
not found to be associated with age. Finally, and most importantly, 
although all three studies defined hearing impairment as a Better Ear 
Average of 35 dB or more, the frequencies for which this average was 
calculated, varied. In the present study the thresholds for .5 ,  I ,  2, and 4 
kHz were combined. The same set of frequencies was probably used for 
the Welsh sample described by Gilhome Herbst et al. ( 1 99 1 ) , although 
this was not reported explicitly. For the London sample, however, 
Gilhome Herbst and Humphrey ( 1 980·; 1 98 1 )  described that hearing 
impairment was defined as the average loss over the frequencies 1 ,  2, 
and 4 kHz only. That excluding the hearing threshold at 500 Hz matters 
for the results on hearing impairment and help-seeking , can be shown 
for the present study. Prevalence of hearing impairment would increase 
from 23 . 1 % , as reported in section 4.3 .2, to 30.6 % .  The effect this 
would have on the results for help-seeking behaviour is illustrated in 
table 4.9.  

Table 4.9 Relative frequency of help-seeking behaviour by hearing impaired 
subjects, as defined by two different impairment criteria (I: BEA ;;::: 35 dB across: 
.5 ,  1 ,  2 and 4 kHz; TI: BEA ;;::: 35 dB across: 1 ,  2 and 4 kHz) 

help-seeking 
group behaviour 

1 
2 
3 
4 
5 

did not see doctor 
saw doctor, did not try aid 
did not take aid after trial 
has aid, does not use it 
uses hearing aid 

relative frequency (%)  for hearing impaired 
subjects according to criterium 

I (N = 144) II (N= 191 )  

27 
26 

3 
3 

41 

38 
25 

3 
3 

3 1  

Most notably, the number of non-consulters (group 1 )  increases 
markedly and the proportion of hearing aid users (group 5) declines, 
when the threshold at 500 Hz is excluded from the criterium for hearing 
impairment. This is in accordance with the degree of impairment of the 
individuals added, which is mild, with a relatively good hearing for low 
frequencies. In comparing the results of the present study, based on 
criterium I, and those for the London sample of Gilhome Herbst et al . 
( 1 99 1 ) , based on criterium II, these effects have to taken into account. 

Gilhome Herbst et al . ( 199 1 )  reported that 5 1  % of the hearing 
impaired elderly in the London sample and 43 % in the Welsh sample 
either had not notice any difficulty with their hearing or had never 
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discussed it with their doctor. This is substantially higher than the 
proportion of non-consulters in the present study, which was 27% .  In 
addition, no more than 25 % of the hearing impaired elderly in the 
British studies had a hearing aid, while 44% of the Dutch sample had 
one. Table 4.9 shows that these marked differences can not be explained 
solely by the variations in criteria for hearing impairment. Neither are 
they accounted for by the age difference between the samples. Of the 
hearing impaired subjects aged 70 or over in the present study 
(N = 1 03), 26% never discussed their hearing problems with their doctor 
and 47% had a hearing aid. Therefore, it appears that more of the Dutch 
subjects sought help for their hearing problems than the British, and that 
they took more steps to ameliorate these problems. 

It can be speculated that the above differences in help-seeking for 
hearing impairment might be related to cultural differences, variations in 
audiological services , or changes in help-seeking over the past years . 
Cultural differences could comprise variations in attitude similar to those 
examined in the present study. For example, Dutch subjects might, in 
comparison to British subjects, be less inclined to accept hearing Joss 
with increasing age as a natural course of events, have more favourable 
opinions of the efficacy of hearing aids, perceive these aids as Jess 
stigmatising, or experience more social pressure to do something about 
their hearing problems. Furthermore, these positive attitudes might be 
shared by the professionals encountered in the help-seeking process, 
making the 'professional filters' more permeable. These differences are 
purely speculative, however. No data are available on intercultural 
variations in attitude toward hearing loss and hearing aids. 

Differences in the audiological services especially relevant for help
seeking pertain to their accessibility. Apart from the professional filters 
meRtioned above, financial costs and waiting lists are important aspects 
to be considered . The first would favour the British hearing impaired 
subjects, because they can get a free hearing aid, while their Dutch 
counterparts normally pay part of the costs . On the second aspect, 
however, the British may be disadvantaged. The average waiting time 
for an ENT (Ear, Nose and Throat) appointment in Great Britain has 
been reported to be 1 6  weeks, with excesses up to two years (Sound
barrier, 1 989) . In addition, for half of the Hearing Aid Clinics, patients 
had to wait another eight weeks on average to be seen. Finally, it took a 
further six weeks before the hearing aid was supplied. These long wait
ing times might deter hearing impaired individuals from seeking help. 

The divergent results of the British and present study could indicate 
changes in help-seeking over time. The London study was carried out in 
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the early 1 980's  (e.g.  Gilhome Herbst and Humphrey, 1 980; 1 98 1 ; 
Humphrey et al . ,  1 98 1 )  and results of the Welsh study were published in 
1 99 1  (Gilhome Herbst et al . ,  1 99 1 ) . The present study was conducted in 
1 993 . Many changes over the past decade may have made hearing aid 
use more acceptable to hearing impaired subjects. For example, techno
logical developments, such as described by Sandlin ( 1 988;  1 990), 
improved the performance of the aids and extended the possibilities for 
individualised fitting. In addition, the continuing trend to miniaturisation 
gave rise to in-the-ear and in-the-canal aids, which may have made 
hearing aids cosmetically acceptable to more hearing impaired individ
uals.  Beside these technological developments, informational campaigns , 
supported by increasingly powerful patient organisations, may have had 
their effect on the attitude toward hearing loss and hearing aids. As with 
intercultural differences, however, no research is available on attitudinal 
changes. 

Several conclusions may be drawn from the above discussion. First, 
the present study showed better help-seeking for hearing impairment 
than comparable British studies . Second, these differences may be 
related to a multitude of factors, including: cultural differences, vari
ations in audiological services, and changes in help-seeking over the past 
years . Finally, research on these influences is lacking. 

The present study examined the influence of attitude factors on help
seeking. In accordance with the findings of Humphrey et al . ( 1 98 1 )  and 
Swan and Gatehouse ( 1 990), help-seeking was found to be positively 
related to the perceived seriousness of the hearing problems. More 
precisely, individuals who experienced a relatively great hearing disabil
ity for their level of impairment, and felt particularly handicapped by 
this disability, were more l ikely to have taken steps to ameliorate their 
problems. This underscores the conclusion of both groups of researchers 
mentioned, that perceived seriousness is a major determinant of help
seeking for hearing impairment. An example may illustrate this. Of the 
non-consulters 45 % said that their hearing loss interfered hardly or not 
at all with their social life,  while 30% of those who did not go on to try 
an aid said so, and only 4 %  of the hearing aid users. 

The elderly have been suggested to accept hearing problems as a 
normal part of ageing, and to feel no need to do something about the 
problems (Humphrey et al , 198 1 ) .  Maurer and Rupp (1 979) referred to 
this as 'geriapathy' .  Research to support these ideas was lacking, 
however. The present study showed the importance of a resigning 
attitude in help-seeking for hearing impairment. Non-consulters were 
characterised , among other things, by their passive acceptance of 
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hearing problems with increasing age. For example, 55 % were of the 
opinion that it is at least partly true that hearing problems are so much 
part of getting older that there is no reason to see a doctor about it. For 
those who did not try an aid after .consulting their doctor, this portion 
was 4 1  % and for the hearing aid users 33 % .  Within the group of 
hearing impaired elderly studied, the passive acceptant attitude was only 
slightly correlated with age (r=- . 1 9; p =  .02). 

The benefits discerned of hearing aid use showed a similar relation
ship with help-seeking as the perceived seriousness of the hearing 
problems. After controlling for the influence of hearing impairment, 
these two attitude factors correlated significantly (r= .46; p < .01) .  That 
is, among subjects with a comparable hearing impairment, those who 
experienced many difficulties had the most positive view of the efficacy 
of a hearing aid. These individuals were also most likely to have taken 
steps to ameliorate their problems. 

The association between help-seeking and benefits perceived may be 
illustrated with an example. Of the non-consulters no less than 60% 
thought a hearing aid had little to offer for them, while 20% indicated 
that this was partly true. The corresponding figures for those who con
sulted their doctor but did not try an aid were 1 8 %  and 61 % ,  and for 
the hearing aid users 6 %  and 23 % . 

The perceived stigma showed a different relationship with help
seeking than the attitude factors discussed above. The individuals who 
went to their doctor but who did not subsequently try an aid, saw most 
stigma-related barriers to hearing aid use, although only the difference 
with the current users reached the level of statistical significance. 
Brooks (1 989a) reported that I 0 to 25 % of elderly hearing aid candi
dates perceived a stigma attached to hearing aid use . In the present study 
39% of the non-consulters, 52% of those who did not try an aid, and 
30% of the hearing aid users , at least partly agreed that it is a disadvan
tage of an aid that it 'makes your hearing loss so obvious to others' . The 
corresponding figures for feeling old because of a hearing aid , were: 
42% ,  48 % ,  and 21 % .  These findings corroborate the conclusion of 
Franks and Beckmann ( 1 985), that the attention the aid draws to the 
hearing loss , is one of the foremost reasons for rejection of hearing aid 
use. 

With increasing age, there was only a slight tendency for the above 
perceptions - combined in the Stigma factor and controlled for the 
influence of hearing impairment - to be reported less (r= . 1 8 ;  p = .03). 
This somewhat contrasts with the findings of Gilhome Herbst ( 1 983), 
who reported that elderly subjects perceive substantially less stigma 
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associated with hearing loss than people of employment age. However, 
it must be remembered that in the present study the relationship between 
age and stigma-related barriers was only examined for subjects aged 57 
years or older. 

A striking parallel was found between the beliefs of the hearing 
impaired subjects and their significant others. Attitude factors addressing 
similar issues showed comparable relationships with help-seeking. For 
example, subjects who took many steps to ameliorate their difficulties, 
not only perceived their hearing as a serious problem and saw no reason 
to passively accept this, but also reported that their significant others 
exerted strong pressure to do something about it. In addition, subjects 
who discussed their hearing problems with their doctor but never tried 
an aid, stood out both because they themselves perceived various stigma
related barriers to hearing aid use, and because they reported that their 
significant others saw many disadvantages too . Apart from these com
parable relationships with help-seeking, the analogous attitude factors for 
hearing impaired subjects and significant others were also correlated. All 
relevant partial correlations (controlled for the influence of hearing 
impairment) were significant and positive, namely between the Social 
Pressure factor and the factors Seriousness (r = .73 ; p <  .0 1 )  and Passive 
Acceptance (r= .20; p = .02) , and between the Evaluation of Aid by 
Others factor and the factors Benefits (r= . 3 1 ; p < .0 1 ) ,  Stigma (r = .25 ;  
p < .01) ,  and Sound (p = .38 ;  p < .OI) .  

The above parallel may be interpreted as evidence for a mutual influ
ence on each other's attitude between hearing impaired subjects and 
their significant others .  On the other hand, it can not be ruled out that 
the parallel is an artefact of the method of assessment. The Norm-items 
of the attitude questionnaire asked about the opinion of significant others 
as perceived by the hearing impaired person. This may not adequately 
reflect the true opinion of the significant others. The hearing impaired 
person may, for example, not be aware of any difference between his 
own attitude and that of the others, or he may not be willing to report 
this. Nevertheless, with the exception of the last possibility, the answers 
would still reflect what the hearing impaired person believes to be true, 
and this is, according to the Health Belief Model,  the basis for his 
behaviour (see section 2 .5). For example, when the hearing impaired 
person perceives a strong social pressure to do something about his 
hearing problems or if he thinks others have a favourable opinion of 
hearing aids, this will motivate him to seek help , whether these beliefs 
are true or not. However, this does not alter the fact that any discrep
ancy between the perceived and actual opinion of significant others may 
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be a very worthwhile topic for discussion in aural rehabilitation, as sug
gested in section 3 . 3 .  

The relationship between help-seeking and the Norm-factors can be 
i l lustrated by some examples. Of the non-consulters, 77 % denied that 
their significant others thought it wise to obtain a hearing aid, while 
52% of those who never tried an aid did, and only 2 %  of the current 
users . This item belongs to the Social Pressure factor . The influence of 
the Evaluation of Aid by Others factor is shown by the fact that 89% of 
the consulters who never tried a hearing aid agreed or partly agreed that 
their significant others saw many disadvantages of hearing aid use, while 
58% of the non-consulters did and 57% of the current users. 

In summary, the study of attitude differences between help-seeking 
groups showed that: ( 1 )  non-consulters perceive their hearing loss as 
relatively inconsequential , most frequently demonstrate a passive accept
ance of hearing problems with increasing age, see least benefits of 
hearing aid use, and experience little social pressure to seek help, (2) 
those who did not try an aid after consulting their doctor, stand out 
because they see most stigma-related barriers to hearing aid use and feel 
their significant others agree with them on this negative evaluation of 
aids, and (3) current users have the most favourable attitude toward 
hearing aids. 

The above differences between help-seeking groups do not prove that 
attitude causes help-seeking behaviour. The two co-vary, but it is just as 
reasonable to conclude that behaviour causes attitude as vice versa. 
Indeed, DiMateo and DiNicola (1 982) pointed out that at least two 
psychological theories predict an effect of behaviour on attitude and 
beliefs .  The theory of cognitive dissonance of Festinger ( 1 957), for 
example, suggests that individuals adjust their beliefs to their behaviour, 
in order to avoid the discomfort of cognitive dissonance. Bern (1 967), 
on the other hand, argued that this adjustment might be explained simply 
by the fact that people observe their own behaviour and infer their atti
tude and beliefs from it. Only prospective studies which demonstrate 
that the beliefs existed prior to the behaviour, could establ ish that 
attitude is a determinant of behaviour. No such research exists for help
seeking for hearing impairment, and indeed this kind of research is 
scarce for the Health Belief Model , in general (DiMateo and DiNicola, 
1 982) . 

In accordance with the assumed reciprocal relationship between atti
tude and behaviour, two distinct strategies to stimulate i l lness behaviour 
have been proposed (DiMateo and DiNicola, 1 982). First, the Health 
Belief Model, and indeed most theories of i l lness behaviour, presume 
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that behavioural change is ultimately the result of changes in beliefs (see 
section 2.2) . Sanders ( 1 975) and Brooks (1 989a), for example, sug
gested that il lness behaviour of hearing impaired individuals may be 
influenced by appropriate counselling. The second strategy,  on the other 
hand, proposes to take advantage of, what DiMateo and DiNicola called, 
the 'feedback loop' of behaviour on attitude. Health professionals are 
suggested to employ persuasive techniques initially, to encourage illness 
behaviour, and to use the effect of behaviour on attitude subsequently, 
to enhance the patient's belief in the value of the illness behaviour. 
These new beliefs could then be reinforced systematically .  A hearing aid 
trial might have this effect, for example, although attitude changes due 
to the 'feedback loop' would be indistinguishable from changes as a 
result of experiences with the aid. 

Aural rehabilitative intervention would seem most appropriate for the 
individuals who discussed their hearing impairment with their doctor but 
never tried an aid. They appear to feel the need to do something about 
their hearing problems, but to perceive too many disadvantages to obtain 
an aid (or because they never obtained one) . These beliefs might be 
challenged tentatively in individual counselling , for example, and rel
evant information could be provided. Alternatively, the person could be 
persuaded to have a hearing aid trial , as suggested above. In both strat
egies the general practitioner would play a critical role, along with the 
significant others . Several techniques to diminish stigma-related barriers 
have been suggested by Brooks (1 989a). These include: guidance on 
concealing a hearing aid and pointing out that not hearing when spoken 
to, or answering incorrectly, is more likely to be taken as a sign of 
decreasing intellect than the presence of a hearing aid. 

For hearing impaired individuals who never consulted their doctor 
about their hearing, information through mass media would seem more 
appropriate. The present study suggests that this should include infor
mation on the potential benefits of hearing aid use. In addition, attention 
could be attracted to the disabling and handicapping effects of hearing 
impairment, which are largely unknown to the public .  Indirectly , this 
might stimulate awareness of a hearing problem in non-consulters , and 
contribute to social support for help-seeking. Patient organisations could 
make a substantial contribution to such an informational campaign .  

I t  may be concluded from the present study that the revised Health 
Belief Model provides valuable insight into attitude factors in help
seeking for hearing impairment, as well as useful suggestions for 
intervention. This is largely due to the fact that the model distinguishes 
specific attitude factors. Differences between help-seeking groups on 
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global attitude concepts such as 'motivation for rehabilitation' or 
'positive versus negative attitude toward hearing aids' (cf. Rupp et al . ,  
1 977; Goldstein & Stephens, 1 98 1 ) , would be considerably less 
informative. 

A final point of interest is the validity of the Hearing Handicap and 
Disability Inventory. In general, this validity is strongly supported by 
the results of the present study. Hearing disability and handicap were 
positively related to help-seeking for hearing problems . There was one 
major exception, however, namely the Positive Reactions of Others sub
scale. For this subscale a relationship with help-seeking contrary to the 
hypothesis was found. Non-consulters reported fewer positive reactions 
to their hearing loss (i .e .  theoretically more handicap) than similarly 
impaired hearing aid users, although they experienced less disability and 
less social withdrawal and emotional problems. This may mean two 
things. First, as suggested in section 3 . 5 ,  non-consulters (and possibly 
their significant others as well) may not consider the hearing problems 
serious enough to necessitate a supportive environment, and this may not 
contribute to the feeling of hearing handicap. Alternatively, hearing aid 
users may experience positive reactions from others (theoretically 
reducing their hearing handicap), exactly because they have done some
thing about their handicapping problems. In either case, however, 
positive reactions of others would not be associated with a lesser hearing 
handicap, and this affects the validity of the subscale concerned. It can 
be concluded, therefore, that the results of the present study cast doubts 
upon the validity of the Positive Reactions of Others subscale of the 
HHDI, but support the validity of the other scales . The experiences with 
the HHDI in the studies presented in this chapter and the next, will be 
evaluated in chapter 6. 
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Chapter 5 

Attitude factors in hearing aid fitting in the elderly 

5.1 Introduction 

Once the hearing impaired person has come forward for aural 
rehabilitation, the attention shifts to the response of the system and the 
outcome of the contact. The provision of a hearing aid is central to 
audiological services for the elderly. The extent to which the aid is used 
is a prime measure of its effectiveness .  

In section 2.4 the literature on determinants of hearing aid use was 
reviewed. This showed that utilisation is positively related to the degree 
of hearing loss and the provision of counselling and after-care, while the 
relationships with the type of loss and the age of the patient remained 
unclear. In addition, it was noted that several authors suggested that atti
tude factors significantly influence hearing aid use. Indeed prognostic 
studies, and in particular the study by Brooks ( 1 989b), showed that: (1 ) 
attitudes are important determinants of hearing aid use, and (2) recogni
tion and rectification of unfavourable attitudes can bring about better use 
of hearing aids. To test these conclusions for the Dutch situation, the 
study of Brooks was repl icated. 

Clinical experiments occur within a specific setting. The experimen
tal ·and control condition can be said to constitute variations within a 
stable context. This context has to be taken into account when the results 
are interpreted. For this reason, the practice of hearing aid fitting in the 
Netherlands is described in section 5 .2 .  

5.2 Hearing aid fitting in the Netherlands 

To obtain a hearing aid, hearing impaired individuals in the Nether
lands have to be referred by their general practitioner to an ENT
consultant (Ear, Nose and Throat) or an audiological centre. The latter 
offers comprehensive audiological services by a multidisciplinary team. 
It has been estimated that approximately 25 % of the hearing aids fitted 
in the Nether lands , are provided by these centres (Dreschler, 1 986) .  The 
present study was conducted at the Audiological Centre of Groningen, 
which is integrated in the ENT-department of the University Hospital of 
Groningen. 
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Hearing aid fitting procedures vary considerable in the Netherlands .  
Some common elements were described by Kapteyn ( 1 977a) and 
Verschuure and van Benthem (1 992). The routine at the Audiological 
Centre of Groningen, to be delineated below, fits well with the descrip
tions of these common elements. 

Hearing aid candidates are either referred directly to the Audiological 
Centre of Groningen or by way of the ENT -department of the U ni
versity Hospital . All patients are otologically screened for contra-indica
tions of hearing aid use, and a pure-tone audiogram is made. Those 
interested in trying an aid make an appointment for hearing aid selec
tion. A waiting period of one to two months is usual . 

The hearing aid selection visit includes making a speech audiogram, 
to determine the optimal level of amplification and to get an impression 
of the benefits obtainable .  However, most of the 90 minutes scheduled 
for the visit are used to have the patient listen to some pre-selected hear
ing aids, one of which is chosen for a hearing aid trial of about six 
weeks. In Groningen great value is attached to the patient's  judgement 
of the sound quality of the aid. Finally ,  the patient is instructed in the 
operation and care of the hearing aid. 

The patient collects the aid from a hearing aid dispenser, who also 
makes the earmould and practices hearing aid handling with the patient. 
It has been agreed with the dispensers that patients are free to return 
their aid during the trial period. 

At the end of the trial period the patient returns to the centre for an 
evaluation of the hearing aid fitting. Normally he is seen by the same 
audiological assistant that fitted the aid . Forty-five minutes are scheduled 
for this fol low-up visit. First of all ,  the patient is invited to report his 
experiences with the hearing aid, and he is asked when and how much 
he uses it. In addition, his speech understanding with the aid is tested at 
conversational level in a free field without background noise, and the 
technical performance of the aid is checked. Finally ,  the patient is asked 
to demonstrate his ability to fit the aid to the ear and to manipulate the 
controls. If necessary the trial period may be extended, with the same 
aid or another, and of course the patient is free at this point to choose 
not to take an aid. When both the patient and the audiological assistant 
are satisfied with the hearing aid, the aid is officially prescribed and the 
necessary formalities are attended to. Typically, the insurance companies 
reimburse 90% of the costs of the hearing aid. The patient is told that he 
can always make an appointment for a visit to the centre, and that he 
will automatically receive an invitation for a control visit after approxi
mately 9 months . This routine visit is intended to have a final check of 
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the technical performance of the aid within the conventional warranty 
period. 

In the above description of the hearing aid fitting procedure in 
Groningen, no reference was made to any assessment or modification of 
attitude factors. This does not mean that these factors are disregarded. It 
merely reflects that there is no routine for when and how they are to be 
addressed. Great differences between audiological assistants may exist in 
this regard, as well as for the same assistant over time. In practice, 
some attitude factors are usually dealt with, such as the understanding of 
the nature and extent of the hearing loss , whether or not the patient 
wants an aid, and if so, what kind of aid, and finally what benefits he 
may expect from it. However, the point is ,  that there is no routine to 
guarantee that these and similar attitude factors will be evaluated and 
confronted, if necessary. 

5.3 Method 

5.3.1 Study design and subjects 

A consecutive sample of elderly hearing aid candidates was randomly 
divided into an experimental and a control group. In the control group a 
hearing aid was fitted according to the procedure described above. In the 
experimental group additional counselling was provided. 

Patients were eligible when they were 60 years or older, had a 
symmetrical perceptual hearing loss, and made an appointment at the 
Audiological Centre of Groningen to be fitted with their first hearing 
aid . 

Prior to the hearing aid fitting the patient's attitude toward hearing 
loss and hearing aids was assessed. For the patients in the experimental 
group this information was the basis for the additional counsel ling 
provided. The outcome of the fitting was assessed 6 months after the 
hearing aid selection. Assessed were: the average daily use of the 
hearing aid, the satisfaction with the aid, and the change in hearing 
disability and handicap . 

5.3.2 Assessment of hearing impairment 

Hearing impairment was assessed by pure-tone and speech 
audiometry, as part of the normal hearing aid fitting procedure. Pure-
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tone audiometry included the assessment of air- and bone-conduction 
thresholds for a range of tone frequencies, of which only the measures 
at .5 ,  1 ,  2 and 4 kHz were used. If necessary, masking was performed. 

Subjects were excluded from the study when they had an asymmetri
cal hearing loss , and/or a conductive component to the loss in either ear. 
An asymmetrical loss was defined as a difference between the ears in 
mean air-conduction threshold (over the four frequencies) of 1 5  dB or 
more, or a difference greater than 1 5  dB for two or more frequencies. 
Similarly, a conductive component was defined as a mean air-bone gap 
(over the four frequencies) of 1 5  dB or more, or a gap greater than 1 5  
dB for two or more frequencies, i n  either ear. 

Speech audiometry included the presentation of Phonetically Balanced 
word lists under earphones. For both ears separately, the percentage of 
correctly identified words was assessed as a function of presentation 
level.  

Hearing impairment was expressed in terms of (i) the Better Ear 
Average (BEA), i .e .  the better of the mean air-conduction thresholds 
(over the four frequencies) for the two ears, (ii) the slope of the pure
tone audiogram for the better ear, i .e .  half the difference between the 
mean air-conduction threshold for the high (2 and 4 kHz) and low 
frequencies (.5 and I kHz), and (iii) the overall maximum score for both 
ears on the speech audiogram, denoted as PB-max. 

5.3.3 Assessment of attitude 

The patient's attitude toward his hearing loss and possible hearing aid 
use, was assessed with a similar questionnaire as described in chapter 4.  
Respondents were asked to indicate whether attitude statements were 
true, partly true, or not true for them. The statements were based on the 
four themes of the revised Health Belief Model. Ten items referred to 
the severity of the hearing problems, six to the benefits of using a 
hearing aid, thirteen to the costs, and eight to the perceived social norm 
to obtain and use an aid. Added were nine statements on 'motivation for 
attendance' to shed light on the contradictory findings of Hickson et al . 
( 1 986), Littlejohns and John ( 1 987), Brooks (1 989a) and Gatehouse 
(1 994), reported in section 2.4. The statements were presented in 
random order. Their content reflected that the intended respondents had 
an appointment for hearing aid selection. The statements are shown in 
appendix 7 .  
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Patients received the attitude questionnaire immediately after they 
made an appointment for hearing aid selection, together with a request 
to take part in the study. They were asked to return the questionnaire as 
soon as possible, and no later than two weeks before their appointment 
for hearing aid selection. 

5.3.4 Additional counselling 

Ideally the additional counsel ling would have been fully integrated 
with the normal hearing aid fitting procedure. For practical reasons this 
was not possible. Instead, patients of the experimental group were 
specifically invited to the centre for the additional counselling, approxi
mately two weeks before their hearing aid selection. If necessary, 
patients could be visited at home. In both cases patients were strongly 
advised to invite a significant other to the session. Normally a session 
lasted about 30 minutes . The counselling was provided by the author; a 
psychologist. 

In accordance with the Health Belief Model , a change of behavioural 
orientation toward and feelings about hearing aid use was sought along 
cognitive lines (DiMatteo & DiNicola, 1 982). The counselling was 
aimed at a modification of beliefs that discouraged hearing aid use. 
Suggestions for beliefs to be addressed came from the attitude question
naire and responses to open questions on such topics as : the patient's 
opinion on hearing aid use, the effect of the hearing loss on his own l ife 
and that of others , the opinions of significant others , and the reason to 
come for help now. In this way the additional counselling could be 
tailored to the specific needs of the patient. 

The patient was encouraged and guided to explore unfavourable 
beliefs . This in itself may modify the beliefs ,  by the clarification and 
differentiation it can bring (Wexler, 1 974) . Moreover, it gave the patient 
the opportunity to express his worries and fears, which has been shown 
to increase patient satisfaction and compliance (Korsch & Negrete, 
1 972). In addition, unfavourable beliefs were tentatively challenged by 
the presentation of alternative views, or by using a deviant view of an 
accompanying person. Suggestions for illuminating new perspectives can 
be found in Brooks (1 989a), for example, together with other sugges
tions for intervention. When appropriate, information was provided to 
present an alternative view or to correct clear misconceptions. Together 
these techniques intended to stimulate a reinterpretation of the situation 
by the patient and, consequently, a modification of his beliefs . 
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5.3.5 Assessment of hearing aid fitting outcome 

Six months after the selection of a hearing aid the fol lowing aspects 
of outcome were assessed: (i) the amount of daily use made of the aid 
(ii) the satisfaction with the aid, and (iii) the change in hearing disability 
and handicap from before the hearing aid provision. 

Hearing aid use was assessed by questionnaire, according to the 
method outlined by Brooks ( 1986, 1 990). The amount of daily use was 
examined in two ways. First, it was calculated from questions on the 
frequency of use and the amount of time when used. Second the person 
was directly asked to estimate his average daily use. The lowest of the 
two values was taken as measure of hearing aid use. For reasons of 
comparability, the discrete answer categories to the questions were 
transformed into specific numerical values, which were then treated as 
measures on an interval scale. This procedure is in accordance with the 
method used by Brooks (personal communication) . The questions and 
transformation are shown in appendix 8 .  

Satisfaction with the hearing aid was assessed with a questionnaire 
that was modelled after the semantic differential technique (Nunnally, 
1 98 1 ). This means that the aid was evaluated on dimensions that were 
defined by pairs of antonyms, such as: comfortable - uncomfortable, 
easy to use - difficult to use, helpful - detrimental ,  conspicuous -
inconspicuous, etc. Subjects were asked to judge the aid on 1 5  dimen
sions, which are presented in appendix 8. A pilot study showed that the 
usual lay-out of the semantic differential , a numerical scale with the 
antonyms at the ends, was confusing to some respondents . Better results 
were obtained with the five answer categories shown in the appendix. 
These consisted of two extreme positions ("very . . .  " ) ,  two mild posi-
tions ("somewhat . . .  "),  and a neutral one ("neither . . .  , nor . . .  ") .  

The change in hearing handicap and disability was assessed by a pre
and post-test with the Hearing Handicap and Disability Inventory. The 
pre-test was administered together with the attitude questionnaire, and 
the post-test with the above outcome measures . 
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5.4 Results 

5.4.1 Response, attrition and sample characteristics 

The original sample consisted of 1 98 consecutive hearing aid candi
dates, who met the criteria outlined in section 5 .3  . 1 .  Based on their day 
of birth (in the first or second half of the month) 93 of them were 
assigned to the experimental group and 1 05 to the control group. All 
received the combined attitude and HHDI pre-test questionnaire, which 
was returned by 1 79 of them (85 of the experimental group and 94 of 
the control group). Thus, the overall response rate was 90% .  

During the study 27 subjects dropped out ( 1 3  of the experimental and 
1 4  of the control group) for various reasons. Of the subjects of the 
experimental group, one died, four did not receive additional counselling 
because they were ill, and eight failed to return the outcome question
naire. Of the subjects of the control group , four died, one was tempor
arily not allowed to wear his hearing aid because of otitis, and nine did 
not return the outcome questionnaire. 

In table 5 . 1 the subjects who completed the study are compared to 
those who did not respond or dropped out of the study. The comparison 
involves some demographic characteristics and hearing impairment 
measures. 
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Table 5.1 Sample characteristics of subjects who completed the study and those 
who did not respond or dropped out. 

non-response/ completed 
characteristic dropped-out 

N 46 

Age (years) 
- mean 73 . 8  
- sd 8 .8  
- range 60-95 

% female 48 

BEA (dB}1 - mean 46.o· 
- sd 9.4 
- range 3 1 -66 

Slope (dB/octave)2 - mean 9 . 1  - sd 7.0 - range -6-25 

PB-max ( %  }3•4 - mean 88.2. - sd 12 .5  - range 60-100 

I : Better Ear Average. 
2:" Slope in the pure-tone audiogram of the better ear. 
3:  Maximum score on the speech audiogram. 

study 

1 52 

73 .9 
7 .6  

60-95 

53 

43. 1 .  
7 .7 

25-63 

8 .9 
6 .4 

-8-29 

92.4. 
10 .3  

40-1 00 

4: Number of subjects is 41 , 149, and 190 respectively, due to missing data. 
*: Difference is significant at the .05 level. 

total 

198 

73 .9 
7.9 

60-95 

52 

43 . 8  
8 . 2  

25-66 

9.0 
6.6 

-8-29 

9 1 .5 
10.9 

40-100 

The combined group of non-respondents and subjects who dropped 
out was somewhat more hearing impaired than the group that completed 
the study. This is expressed in both the Better Ear Average and the 
maximum score on the speech audiogram. However, the differences 
were smal l .  
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5.4.2 Internal structure of the Attitude Questionnaire 

The internal structure of the Attitude Questionnaire was examined by 
factor analysis of the items within the five a priori groups. Tables 5.2A 
to E present the results of principal-components analysis with varimax 
rotation for the Severity, Benefits, Costs, Norm, and Motivation for 
Attendance items , respectively. Shown are the loadings (if 2:: . 30 or 
� - .30) on the rotated factors , and the percentage of variance explained 
by these factors . The sample size varies between the tables , due to 
missing data. Factor scores were calculated for the factors shown. 

Table 5.2A Factor structure of the Severity items (N = 1 76) 

item 

I 
2 
3 
4 
5 
6 
7 

degree of impairment 
troublesome in everyday life 
interferes with social life 
hearing poor for age 
hear well, if I put myself to it' 
affects people around me 
mix less with others 

8 consideration must be bothersome 
9 others do not speak clearly' 
10 problem to others, not to me' 

percentage of variance explained 

* scoring reversed 

factor loading 

. 8 1  

. 80 . 78 

.53 

.50 . 72 .53 

.43 

34 

From the factor analysis of the Severity items either one or two 
factors emerged . The first factor explained 34% of the variance. A 
drawback of this solution was that the items 9 and l 0 had loadings less 
than . 30. The second factor added 1 6 %  to the explained variance. 
However, the resulting structure was complex and difficult to interpret. 
Two items had absolute loadings greater than .40 on both factors . For 
reasons of simplicity, the one factor solution was chosen. The single 
factor clearly summarises the patient's perception of the severity of the 
hearing problems.  A high score indicates a severe problem. 
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Table 5.2B Factor structure of the Benefits items {N= 1 67) 

item 

I improvement 
2 hear everything again 
3 get used to aid in couple of days 
4 hard to learn how to use aid' 
5 only if I hear better in all situations' 
6 wonder whether aid can make hearing worse' 

percentage of variance explained 

* scoring reversed 

factor loading 

.68 

.70 

. 70 

.6I  

.45 

34 

As above,  both a one and two factor solution was possible for the 
Benefits items. The first factor explained 34% of the variance. Item 5 
was not covered. The second factor explained another 20% of the 
variance, but produced a complex structure with three items that had 
absolute loadings of . 30 or more on both factors. Again the one factor 
solution was preferred. This factor pertains to - both realistic and 
unrealistic - expectations of benefits, such as an improved hearing and 
quick adjustment. A high score indicates high expectations . 

Table 5.2C Factor structure of the Costs items (N = 1 74) 

item 

l embarrassed about hearing loss' 
2 hard to be open about hearing loss' 
3 hard to talk about hearing loss • 
4 makes hearing loss so obvious' 
5 appreciate when people realise it 
6 pointless to hide hearing loss 
7 aid makes me feel old' 
8 do not regard you as fully fledged' 
9 others behave quite differently' 
10 concerned about comments on aid' 
I I  concerned that others will see aid' 
1 2  aid small and inconspicuous 
I 3  unimportant what others think 

percentage of variance explained 

* scoring reversed 

106 

factor loading 

.52 

. 76 

. 65 

. 63 

.78 

.58  

. 54 

.56 

. 87 
. 3 I  
. 64 

35 



The information in the Costs items could be condensed by a single 
factor. Only two of the thirteen items correlated less than .30 with this 
factor. It explained 35 % of the variance. Adding a second factor did not 
improve the situation. The factor would explain another 1 1  % of the 
variance, but one item, namely item 6, would stil l  be left out. More
over, the two factor solution was not simple. The single factor concerns 
the reluctance to be open about the hearing loss , because of the associ
ated stigma. A high factor score will indicate the absence of stigma
related barriers to hearing aid use. 

Table 5.2D Factor structure of the Norm items (N = 174) 

item 

I positive reaction to aid 
2 will disapprove non-use 
3 are curious about aid 
4 will support me 
5 matters to them 
6 won't like use in company* 
7 advise me not to take an aid• 
8 think hearing loss is my problem· 

percentage of variance explained 

* scoring reversed 

factor loading 

.70 

.66 

.74 

.54 

.78 

.48 

.40 

36 

The internal structure of the Norm items was again a little ambigu
ous .  A single factor explained 36% of the variance, but correlated only 
.27 with item 6. A second factor would raise the explained variance by 
1 7 % , but produced a complex structure, with two items loading more 
than .30 on both factors . As before, the simple one factor solution was 
chosen. A high score on this factor signifies that the patient perceives 
the people around him as interested in and positive about the hearing aid 
trial . 
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Table 5.2E Factor structure of the Motivation for Attendance items (N = 177) 

item 

1 own idea to obtain aid 
2 I considered it necessary 
3 others urged me to obtain aid• 
4 others insisted on consultation· 
5 to please somebody else· 
6 specifically to obtain aid 
7 in the hope of other treatment' 
8 took me by surprise· 
9 indecisive for a long time· 

percentage of variance explained 

* scoring reversed 

loading on factor 
1 2 

.68 

.77 .73 

.52 

22 

. 54 

. 80 
.77 
.46 

20 

The Motivation for Attendance items had a c lear two factor structure. 
The first factor indicates whether the patient said his attendance was 
self-motivated or a reaction to social pressure. This will be called the 
'Self-Motivated Attendance' factor. A high score will indicate that the 
patient did not report serious pressure from others. 

The second factor pertains to the objective of the patient when he 
came forward for help.  Did he specifically come to obtain a hearing aid, 
or did he hope for or expect other treatment? This wil l  be referred to as 
the 'Aim' factor. A high score wi l l  indicate that the patient specifically 
came to obtain a hearing aid . Together the two factor explained 42% of 
the variance of the Motivation for Attendance items. 

5.4.3 Psychometric characteristics of the Outcome measures 

To examine the validity of the Hearing Aid Use measure applied , the 
data obtained by questionnaire were compared to interview data. The 
interview was administered at the routine control visit at the end of the 
warranty period of the hearing aid, which is usually about one year after 
the selection of the aid (see section 5 .2) . The patients were interviewed 
by the audiological assistants that helped them. This way the reported 
utilisation could be checked by the assistant's c linical impression, which 
may be based, for example,  on the patient' s  skil l  in handling the aid . 
The interview was brief and structured. Sometimes it was forgotten by 
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the audiological assistant, in which case the interview was rescheduled 
for the next visit of the patient to the centre. 

Questionnaire data on hearing aid use were available for 1 48 
patients. Eighty of them (54%) could also be interviewed. On the 
questionnaire these subjects did not significantly differ in mean hearing 
aid use from those who could not be interviewed (5 .5 hours with 
sd =4.6 and 5 .2 hours with sd =4.7, respectively; p = .70) . The mean 
time between the questionnaire and interview was 4 .8  months (sd =2.2). 
No systematic difference was found between the questionnaire and inter
view-based hearing aid use measures (mean difference: -0. 1 hours, 
sd =2.9,  p = .66). The correlation between the two was . 79, which is 
satisfactory. 

The internal structure of the Satisfaction measure was examined by 
factor analysis and an evaluation of the internal consistency. Table 5 .3  
shows the factor loadings (if � .30 or  ::::;; - .30) and item-rest correla
tions of the items. Added are the percentage of variance explained by 
the factor, the average inter-item correlation and coefficient alpha for 
the scale. 

Table 5.3 Factor structure and item-rest correlations for the Satisfaction items 
(N ::::: l 43) 

item 

1 
2 
3 
4 
5 

difficult - easy to insert 
necessary - unnecessary' 
noisy - calm 
conspicuous - inconspicuous 
easy - difficult to use' 

6 expensive - inexpensive 
7 tiring - relaxing 
8 helpful - detrimental' 
9 fits well - poorly* 
10 sounds good - bad' 
1 1  uncomfortable - comfortable 
1 2  
13  
14  
15 

feel confident - insecure' 
better - worse than expected' 
frequent - infrequent feedback 
dissatisfied - satisfied 

percentage of variance explained 
average inter-item correlation 
coefficient alpha 

* scoring reversed 

factor loading item-rest correlation 

. 35 .33 

.58 .44 

. 50 .48 
. 1 7  

.54 .48 
. 1 7  

.59 .50 

.77 .63 

.71  .6 1  

.75 .64 

. 73 . 66 

. 64 .52 

. 85 .73 

.41  .39 
. 84 . 74 

37 
.29 
. 85 
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The Satisfaction items have a one factor structure. This factor 
explains 37% of the original variance. Only the items 4 and 6 load less 
than .30 on it. The single factor structure is also reflected by the 
adequate mean inter-item correlation and the good reliability coefficient 
alpha of . 85.  Potentially ,  the Satisfaction questionnaire is a widely appli
cable measurement tool . To facilitate the comparability between studies, 
the overall satisfaction with the hearing aid was assessed by the sum 
score, instead of the factor score. A high score will denote satisfaction 
with the aid. 

Finally, the interrelationships between the three Outcome measures 
were studied. The change in hearing handicap and disability was 
measured by the decrease in overal l  HHDI score from pre- to post-test. 
A positive score indicates a reduction in hearing handicap and disability.  
Table 5 .4 shows the correlations between the Outcome measures. 

Table 5.4 Correlations between the Outcome measures (N = 1 14) 

Hearing aid use 
Satisfaction 

Satisfaction 

.48 

Reduction in hearing 
handicap and disability 

.47 

. 39 

The Outcome measures are significantly related. The mutual correla
tions are moderate, however. This means that the Outcome measures 
share a common core, but remain specific . 

5.4.4 The decision not to take a hearing aid 

Of the I 93 subjects of the original sample who were stil l  alive at the 
end of the study, 25 ( 1 3 %)  had decided not to take a hearing aid. This 
was more common among the non-respondents than the respondents of 
the study (37 %  vs I I % : Chi-square= 1 0.7,  p < .O I ) .  

Comparison of  the subjects who did not take an aid and those who 
did , showed that the first were less hearing impaired, both with respect 
to their Better Ear Average (39 .4  dB , sd =6. I vs 44. 3  dB, sd = 8 . 3 ;  
T = -2.86, p =  .O I )  and maximum score on the speech audiogram 
(97 . 8 % ,  sd =5 .3  vs 90. 8 % ,  sd = I 1 .2;  T =2.74, p = .O I ). In addition, 
three of the six attitude factors proved to be related to the decision not 
to take a hearing aid, namely the Severity, Norm and Aim factor. 
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However only the association with the Norm factor remained (T = - 1 . 82, 
p = .07) after the influence of hearing impairment (BEA) was controlled 
for by linear regression. Those who decided not to take an aid perceived 
their significant others as less positive about the hearing aid trial than 
similarly impaired subjects who did take an aid . No relationship was 
found with either the audiogram slope, gender, or experimental group . 

5.4.5 Determinants of hearing aid fitting outcome 

5.4.5.1 Hypotheses and general strategy of analysis 

The major objective of the present study is to test the results of 
Brooks ( 1 989ab), who found that answers to specific attitude questions 
prior to hearing aid fitting were related to eventual hearing aid use. One 
group of attitudes was negatively related to utilisation, whether or not 
counselling was provided. Other attitudes were only associated with less 
hearing aid use in the control group that did not receive counselling, but 
not, or significantly less so, in the counselled experimental group (see 
section 2.4 for the specific attitudes concerned). Overall ,  the subjects of 
the experimental group used their aids more than the subjects of the 
control group. In other words, Brooks found: ( 1 )  an effect of attitude, 
(2) an effect of counselling ,  and (3) an interaction between attitude and 
counselling. In addition, the literature review in section 2.4 showed: (4) 
a positive effect of degree of hearing loss, and (5) a possible effect of 
the patient's age on hearing aid use . These effects will be tested for the 
present study. 

When several variables are tested for their effect on multiple outcome 
variables, the chance that one or more influences are erroneously 
concluded to be significant, increases rapidly with the number of vari
ables involved. Some protection against this so-called Type I error is 
provided by combining the variables into larger sets and requiring that 
the sets are significantly related before the associations between individ
ual variables are tested. This means, that the significance tests to be 
employed need to be multivariate with respect to both the independent 
and the dependent variables. 

The method of analysis applied is a multivariate generalisation of 
multiple regression/correlation analysis , known as set correlation 
(Cohen, 1 982; van den Burg & Lewis, 1 988;  1 990). The generalisation 
lies in the fact that the single dependent variable y of multiple 
regression/correlation analysis is replaced by a set of dependent vari-
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abies Y. Hence, the effect of a set of independent variables X on the 
dependent variables as a group may be studied. As in univariate analy
sis, the influence of a third set of variables Z may be control led for. X 
and Z may contain continuous and nominal variables. 

By analogy with the squared multiple correlation coefficient, the 
degree of association between Y and X may be expressed in terms of the 
proportion of generalised variance of Y explained by X, which is 
denoted as R2vx· This measure may also be used to test whether there is 
a statistically significant effect of X on Y, since R2vx is simply unity 
minus Wilks' Lambda,  which is a familiar test statistic in multivariate 
analysis (e.g.  in MANOVA). The test has adequate power and robust
ness (van den Burg & Lewis ,  1 988). The partialled version R2vx 1 z 
denotes the association between Y and X after the influence of the vari
ables in Z has been statistically controlled for.  
As in the univariate situation, a basic equality is : 

where R2v(X,Z) indicates the proportion of generalised variance of Y 
explained by X and Z together. Thus, the hypothesis that the variables 
in X provide additional information to those in Z in the prediction of Y, 
i .e. that R2vcx.z> is significantly greater than R2yz, may be tested by the 
equivalent hypothesis that R2vx 1 z is greater than zero. This way, the 
contributions of sets of predictors may be examined hierarchically. The 
order of the sets is best chosen on theoretical grounds (Cohen, 1 982). 

Here, the association between hearing aid fitting outcome and 
relevant predictors wil l  be studied in two steps . First, the relationships 
between sets of predictors and the set of outcome measures will be 
examined in section 5 .4.5 .2. Second, the predictors of contributing sets 
will be entered into stepwise multiple regression analyses with the 
individual outcome measures as dependent variables . These latter 
analyses will be presented in section 5 .4 .5 .3 .  In both steps, the predictor 
sets will be studied hierarchically, in the following order: 
1 hearing impairment: BEA, Slope and PB-max 
2 age 
3 attitude! : Severity , Benefits , Costs and Norm 
4 attitude2: Self-Motivated Attendance and Aim 
5 counselling 
6 interaction between counselling and other predictors 
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The audiometric predictors are considered first, because they have 
been studied most frequently, and a positive relationship between 
hearing aid use and degree of impairment has been found consistently 
(see section 2.4). The variable age is entered second into the analyses, 
which means that any effect of age is assessed when the influence of 
hearing impairment is controlled for.  Lack of this kind of control may 
be the primary reason for the contradictory findings regarding the role 
of age, as reported in section 2.4. The attitude factors are entered next, 
to test whether these factors add information to the prediction of hearing 
aid fitting outcome, once hearing impairment and age are taken into 
account (if necessary) . Of the attitude factors , those based on the revised 
Health Belief Model will be considered first, because they are the focus 
of this thesis. The Motivation for Attendance factors are considered 
next, to check whether additional attitude factors are important, as sug
gested by the results of Brooks ( 1 989a) .  Finally, the effect of 
counselling is evaluated, after the influences of hearing impairment, age, 
and attitude have been controlled for (if necessary). First, it is examined 
whether counselling has an overall effect. Second, the interaction 
between counselling and the other predictors is studied, to see whether 
counselling modifies the effects of the predictors on hearing aid fitting 
outcome. 

5.4.5.2 Setwise analysis 

Table 5 .5 shows the results of the hierarchical setwise analysis . The 
set of dependent variables consisted of the outcome measures : hearing 
aid use, hearing aid satisfaction and reduction in hearing disabi lity and 
handicap . The sets of predictors were entered in the order described 
above. Previous sets were only controlled for when they contributed sig
nificantly to the prediction. Column 3 shows the squared multivariate 
partial correlation of hearing aid fitting outcome with the predictor set 
specified in column 1 ,  controll ing for the predictor sets specified in 
column 2. The significance of this association is tested by the correspon
ding Wilks' Lambda, which has an approximate F-distribution under the 
null hypothesis, with the degrees of freedom shown in column 5 .  The F
value for the association found is presented in column 4, and its statisti
cal significance in column 6. Finally , column 7 displays the proportion 
of generalised variance of the outcome measures that is explained by the 
cumulative set of contributing predictors. 
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Table 5.5 Setwise hierarchical analysis of the association between hearing aid 
fitting outcome' and relevant predictors2 (N = 1 07) 

Predictors Controlling for R2YX I z F df 

impairment .20 2 .57 9, 246 
age impairment .02 . 75 3 ,  100 
attitude! impairment . 47 5 .77 12 ,  257 
attitude2 impairment, attitude! . 15 2 .66 6, 190 
counselling impairment, attitude! +2 .04 1 .38 3 ,  94 
interaction impairment, attitude! +2 . 26 .98 27, 249 

and counselling 

l :  Set of outcome measures: Use, Satisfaction and HHDI-change. 
2: The predictor sets are specified in section 5 .4.5 . 1  

p R2Y(X,Z) 

.01 . 20 

.52 
< .01 .57 

.02 . 64 

.26 

.50 

Table 5 .5  shows, that the hearing impairment measures are signifi
cantly related to hearing aid fitting outcome. They explain 20% of the 
generalised variance of the outcome measures. When hearing impair
ment is controlled for, age does not add to the prediction. Consequently, 
age was discarded as a predictor. 

When differences in attitude are taken into account beside the hearing 
impairment measures ,  the ability to predict hearing aid fitting outcome 
increases substantially. By adding the attitude factors of the revised 
Health Belief Model ,  the percentage of explained generalised variance 
rises from 20% to 57% ,  which is a material increase. Furthermore, the 
Motivation for Attendance factors provide information that is neither 
captured by the hearing impairment measures, nor the health beliefs .  
Together, the attitude factors and hearing impairment measures explain 
64% of the generalised variance in the outcome measures .  

Finally, table 5 .5  shows that the additional counsel ling provided in 
the experimental group, did not significantly contribute to hearing aid 
fitting outcome. Neither an overall effect, nor a significant interaction 
with the predictors was found. Because Brooks ( 1 989ab) only studied 
the interaction between counsel l ing and attitude, this issue was tested 
specifically.  No interaction between counselling and the combined 
Health Belief and Motivation for Attendance factors was found in the 
present study (Wilks' Lambda= .85 ; F= . 82;  d . f. = 1 8, 258 ;  p = .68). 
Hence, there is no reason to assume that counsel ling modified the 
relationship between the predictors and hearing aid fitting outcome. 
Consequently, counselling and the interaction term were discarded as 
predictors. 
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5.4.5.3 Individual predictors of hearing aid use, satisfaction and 
benefit 

The predictor sets that contributed significantly to hearing aid fitting 
outcome were entered into stepwise multiple regression analyses, with 
the individual outcome measures as dependent variables. The sets were 
entered as blocks, in the same order as specified in section 5 .4 .5 . 1 ,  
namely: 
1 hearing impairment: BEA, Slope and PB-max 
2 attitude ! :  Severity, Benefits , Costs and Norm 
3 attitude2: Self-Motivated Attendance and Aim 
Within sets the predictors were entered stepwise, i .e .  one at a time and 
in order of decreasing variance explained . Table 5 .6  shows a summary 
of the analyses . Shown are the successive variables that contributed 
significantly to the prediction of hearing aid use, satisfaction and reduc
tion in hearing handicap and disability, respectively. The results will be 
considered separately . 
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Table 5.6 Summary of stepwise multiple regression analyses with individual 
Outcome measures as dependent variables, and independent variables stepped 
hierarchically from the hearing impairment, Health Belief and Motivation for 
Attendance sets, respectively (N = 107) 

HEARING IMPAIRMENT 

Variable entered 
Portion of variance explained (R2) 
Significance of R2 

Variable entered 
Change in R2 
Significance of change in R2 

ATI1TUDE I 

Variable entered 
Change in R2 
Significance of change in R2 

Variable entered 
Change in R2 
Significance of change in R2 

ATI1TUDE 2 

Variable entered 
Change in R2 
Significance of change in R2 

Total portion of variance explained (R2) 

Use Satisfaction HHDI-change 

BEA 
.04 

p =.04 

Severity 
. 12 

p < .Ol 

Norm 
.05 

p = .Ol 

.21  

Benefits 
. I I  

p < . O l  

Norm 
.04 

p = .03 

Aim 
.07 

p < .Ol  

. 22  

BEA 
.04 

p = .03 

PB-max 
. 07 

p = . O l  

Severity 
.29 

p < .Ol  

.40 

Table 5 .6 shows that hearing loss, as measured by the Better Ear 
Average, accounts for approximately 4% of the variation in hearing aid 
use. Patients with a greater loss tend to use their aid somewhat more. 
An additional 1 2 %  of the variation is explained by the perceived sever
ity of the hearing problem. Those who experience their loss as a serious 
difficulty, eventually make better use of their aid than similarly impaired 
subjects who feel less hindered. Finally, the perception of social support 
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is found to make an independent contribution to better hearing aid use. 
Together, these three variables account for 2 1 % of the differences in 
hearing aid use. 

A comparable percentage can be explained of the variance in hearing 
aid satisfaction. It is noteworthy that none of the hearing impairment 
measures contributes to the prediction of this aspect of hearing aid 
fitting outcome. Satisfaction with the aid is only related to initial atti
tude. Hearing aid candidates who have high expectations of an aid, 
eventually are more satisfied with it than subjects who expect less. This 
relationship accounts for 1 1 %  of the variation in satisfaction. An addi
tional 4% is explained by social influences. Those who perceive their 
significant others as interested in and positive about the hearing aid 
fitting , are more content with the aid than individuals who lack this kind 
of social support. Lastly, the prediction is significantly improved by the 
Aim-factor, that does not belong to the revised Health Belief Model. 
Patients who specifically came to obtain a hearing aid, were eventually 
more satisfied with it, than patients who hoped for, or expected other 
treatment. 

The change from pre- to post-test in hearing handicap and disabil ity 
is related to both hearing sensitivity, as measured by the Better Ear 
Average, and to speech perception, i .e .  PB-max. Patients with greater 
sensitivity losses experience more benefit from their aid than subjects 
who are less impaired in this respect. Additionally, those who are able 
to understand speech reasonably well if it is loud enough, report greater 
reductions in hearing problems than patients who have similar sensitivity 
losses but poorer speech perception. Together these hearing impairment 
factors account for 1 1 %  of the variation in HHDI-change. This percen
tage can be significantly improved when the perceived severity of the 
hearing problems is taken into account. Patients who experience their 
hearing impairment as a serious difficulty, report a greater reduction in 
hearing problems than similarly impaired subjects who feel less hin
dered. Overall ,  40% of variation in HHDI-change can be explained, 
which is substantially more than of the other aspects of hearing fitting 
outcome. 

5.5 Discussion and conclusions 

In this thesis help-seeking for hearing impairment and use of an 
acquired hearing aid are studied in the context of illness behaviour and 
its determinants . In addition, hearing aid use was presented as a prime 
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measure of hearing aid fitting outcome. This latter assertion requires 
further consideration. 

The issue of how to define and measure hearing aid fitting success 
has been extensively discussed in the audiological literature (e.g .  
Walden, 1 982; Hutton & Canah l ,  1 985; Lyregaard et  al . ,  1 988;  Brooks, 
1 989a; 1 990). Most authors agree that hearing aid fitting outcome is 
multifaceted and includes hearing aid use, satisfaction and benefit. 
Differences are centred around the concept of hearing aid benefit. 

Oja and Schow (1 984) defined hearing aid benefit as the improve
ment in some measure in the aided condition as compared to the unaided 
condition. This definition would be acceptable to most authors. More
over, most would agree that the measure should address hearing disabil
ity and/or handicap. Differences emerge when these latter concepts are 
specified, as was noted in section 3 .2.  Gatehouse ( 1 994), for example, 
assessed hearing aid benefit as the improvement in performance on 
speech tests , which he considered to be hearing disability measures. 
However, in section 3 .2 it was argued that these tests would be more 
properly regarded as hearing impairment measures, and consequently ,  
the difference between the aided and unaided condition as an improve
ment in the impairment domain. This improvement may or may not be a 
good predictor of hearing aid benefit, but it is not considered a compo
nent of hearing aid fitting outcome here. In the present study hearing aid 
benefit is defined as the reduction in auditory problems of everyday life 
(hearing disability) and their non-auditory consequences (hearing handi
cap) due to the hearing aid. It was assessed by a pre- and post-test with 
the Hearing Handicap and Disability Inventory. 

The assessment of hearing aid use has proven troublesome, like the 
assessment of compliance in general. Early studies on the validity of 
self-report measures (Brooks, 1 972; 1 979b) showed a tendency among 
patients who used their aid infrequently ,  to exaggerate their level of use . 
This tendency seemed greater in postal questionnaires than in interviews. 
However, in latter studies (Brooks, 1 98 1 ; Haggard et al . ,  1 98 1  ), when 
overall use levels were substantially higher due to the introduction of 
post-aural aids and after-care (see section 2 .4), the tendency to exagger
ate almost disappeared. Brooks (1 989a) suggested that this was because 
the need to overstate use had gone. 

In the present study, self-reported hearing aid use on a postal ques
tionnaire was compared to data from an interview by the person fitting 
the hearing aid, who could check the reported figures by his/her clinical 
impression. No systematic difference between the two was found and the 
measures showed a satisfactory correlation. In addition, overall use 
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levels were appropriate. Of the 1 48 patients who obtained an aid and 
responded to the outcome questionnaire, 3 %  indicated that they stopped 
using their aid, 34% said they used it less than 2 hours per day, 9% 
between 2 and 4 hours, 22 % between 4 and 8 hours, and 3 1 %  · 8 hours 
or more. The mean hearing aid use was 5 .3  hours per day (sd = 4.6) .  
Finally, these hearing aid use figures were associated to hearing aid 
satisfaction and the reduction in hearing disability and handicap . The 
three outcome measures showed medium size correlations between .39 
and .48 .  

Based on the above considerations, i t  can be  concluded that the 
concept of hearing aid fitting outcome is adequately covered by the 
outcome measures applied, and that these measures have satisfactory 
psychometric properties. Therefore, the results of the study may be 
interpreted in the context of both i llness behaviour (hearing aid use and 
the decision to take an aid) and hearing aid fitting outcome (hearing aid 
use, satisfaction and benefit) . 

Hearing impairment measures , and especially hearing threshold 
levels ,  have been studied extensively as predictors of hearing aid use . 
Most studies showed that utilisation increases with the level of hearing 
loss, while the relationship with the type of loss remained unclear (see 
section 2.4) . The present study confirmed that patients with a greater 
loss tend to use their aid somewhat more. In addition, these patients 
were found to report more hearing aid benefit and were more likely to 
carry through their decision to take an aid. 

The type of loss, as assessed by the audiogram-slope and speech dis
crimination score, was unrelated to hearing aid use. It must be remem
bered, however, that the variability in the type of loss was l imited by 
the fact that only patients with symmetrical perceptual hearing losses 
were included . Nevertheless ,  the prediction of hearing aid benefit was 
significantly improved when speech perception was taken into account 
beside hearing level . Patients with relatively good discrimination scores 
reported greater reductions in hearing problems than patients who had 
similar sensitivity losses but poorer speech perception. This supports 
including the speech audiogram in the hearing aid fitting procedure, as 
described in section 5 .2 .  Satisfaction with the aid was independent of 
both the level and type of hearing loss . 

It can be concluded that hearing impairment is predictive of some 
aspects of hearing aid fitting outcome, namely hearing aid use and 
benefit. The predictive power is modest, however. Four percent of the 
variance in hearing aid use and eleven in hearing aid benefit was 
explained by differences in hearing impairment. This raises the question 
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whether additional patient factors can be found to foretel l  who wil l  be a 
successful hearing aid user. 

Some studies reported less hearing aid use with increasing age, 
although the majority did not find an age effect.  The studies were 
reviewed in section 2.4,  where it was suggested that the contradictory 
findings might be due to a lack of control for hearing impairment: The 
results of the present study are in accordance with the bulk of studies, 
but do not support the above suggestion. No association between age 
and hearing aid fitting outcome was found, either before or after the 
influence of hearing impairment was controlled for. 

Clinical experience and studies of unsuccessful hearing aid users, 
made many authors point at the role of attitude factors in hearing aid 
fitting. A l imited number of studies actually examined the predictive 
value of the attitude toward the forthcoming aid. These were reviewed 
in section 2 .4. Most showed evidence of the influence of attitude fac
tors, although a comparison of the results was hampered by major 
differences in the conceptualisation and assessment of these factors. In 
section 2.5 the revised Health Belief Model was advanced as a promis
ing model for research on attitude factors in illness behaviour. 

The attitude factors of the revised Health Belief Model significantly 
improved the prediction of hearing aid fitting outcome, over and above 
the hearing impairment measures. In particular the Severity factor, 
which may be considered the perceived seriousness of the hearing loss 
and its consequences, substantially contributed to the prediction of hear
ing aid use and benefit. Patients who experienced their loss as a severe 
problem, eventually used their aid more and reported more benefit, than 
similarly impaired subjects who felt less hindered. These results are in 
accordance with the findings of Brooks (1 989ab), who found that, 
among others , the attitudes of: feeling to miss something because of the 
hearing loss, reporting a tendency to withdraw socially,  and perceiving 
the effect of the loss on others, were related to better hearing aid use. 
More in general , the patient's  perception of the severity of the health 
problem has been shown to be a major factor in compliance with medi
cal advice (Janz & Becker, 1 984), and its predictive power was found to 
be greater than that of objective measures of severity (Haynes, 1 979) . 

The second component of the revised Health Belief Model ,  which 
refers to the benefits expected of a hearing aid, is specifically related to 
satisfaction with the aid. Patients with high expectations prior to the 
hearing aid fitting, eventually were more satisfied with their aid, than 
patients who expected less. This relationship was found for realistic 
expectations, like 'the hearing aid will be an i mprovement' , as well as 
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unrealistic ones, such as ' it will make me hear everything again'  and 'I  
wi l l  get used to the aid in a couple of days' .  The correlations of these 
beliefs with hearing aid satisfaction were .33 ,  . 1 7 ,  and .26, respectively . 
Forty-two percent of hearing aid candidates thought the hearing aid 
would make them hear everything again, and 4 1  percent expected to get 
used to the aid in a couple of days. These were not necessarily the same 
patients . The overlap between the groups was approximately 60 percent. 

Similar results were reported by Gatehouse ( 1 994). His single item 
'expectation' measure correlated . 1 1  with hearing aid satisfaction. Five 
percent of his subjects expected 'some help, but not very much'  of the 
aid, 72 percent thought it would be 'a great help' , while 23 percent had , 
what Gatehouse called 'excessive' expectations, because they expected 
their hearing 'to be returned to normal ' .  As in the present study, 
patients with higher expectations were eventually somewhat more sat
isfied with their aid. In addition, these patients used their aid slightly 
more. Brooks ( 1 989ab), on the other hand, reported that in his study the 
expectations of the hearing aid were among the few attitudes that were 
unrelated to utilisation. 

It must be stressed that none of the above studies showed evidence of 
a detrimental effect of excessive expectations . Such an effect is com
monly anticipated , however, in the audiological literature (e.g.  Sanders, 
1 975 ; Kapteyn, 1 977b; Stephens and Goldstein, 1 983), based on the 
idea that hearing aids can only partly compensate for the impairments 
associated with presbyacusis (see chapter 1 ) .  Why excessive expectations 
do not lead to disappointment, is unclear. Brooks (1 989a) suggested that 
the benefits to be expected are commonly addressed in the hearing aid 
fitting procedure (see also section 5 .2) ,  and that preconceived expec
tations may not be so deeply rooted that they cannot be brought to a rea
sonable level . None of the available studies , however, examined changes 
in expectations during the hearing aid fitting, and in section 2.5 this was 
acknowledged as one of the limitations of the Health Belief Model . A 
reconceptualisation of il lness behaviour as a dynamic learning process , 
might substantially improve our understanding of the role of attitude 
factors, and in particular expectations. 

The Costs factor, which assesses stigma-related barriers to hearing 
aid use, did not contribute to the prediction of any of the outcome 
measures. This is remarkable because Brooks ( 1 989ab) found that the 
initial attitudes of feeling older because of a hearing aid and perceiving 
an aid as conspicuous , were related to less hearing aid use, although the 
latter association was no longer found in a group that received 
counselling. Moreover, 'perceived barriers' is the component of the 
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Health Belief Model that has most consistently been found to add to the 
prediction of compliance in general (Janz & Becker, 1 984) . The absence 
of a contribution of the Costs factor in the present study, may be shown 
to be due to an overlap of the factor with both the Benefits and Norm 
factor (correlations: .40 and .32, respectively). When only the influ
ences of hearing impairment and perceived Severity are controlled for, 
the Costs factor contributes significantly to the prediction of hearing aid 
use and satisfaction (partial correlations: .20 and .22, respectively), but 
when either the Benefits factor or the Norm factor are added to the con
trolled variables, these contributions become non-significant. This 
means, that the information on stigma-related barriers that is relevant for 
hearing aid fitting outcome, is also expressed in the benefits expected of 
the aid and in the perceived opinions of significant others . 

The last component of the revised Health Belief Model , the Norm 
factor on perceived opinions of significant others, contributed to the 
prediction of hearing aid use, hearing aid satisfaction, and the decision 
(not) to take an aid. Patients who reported that the people around them 
were interested in and positive about the forthcoming aid , eventually: ( 1 )  
made better use of their aid than patients with similar hearing problems 
(both objectively and subjectively) but no social support, (2) were more 
satisfied with their aid than patients with similar expectations but without 
social support, and (3) were more likely to carry through their decision 
to obtain an aid than similarly impaired patients without social support. 
The review in section 2.4 showed no comparable studies of the influence 
of perceived social support on hearing aid fitting outcome. This is 
remarkable in light of the commonly acknowledged social nature of 
hearing impairment, both with respect to its consequences (see section 
2 .3 .  for a discussion of the notion of a 'dual handicap'), and the role of 
significant others in help-seeking (see section 2 .3 ,  chapter 4, and 
below). The independent contribution of the Norm factor in the present 
study is in agreement with the suggestion of Ajzen and Fishbein ( 1 980), 
that both the attitude of the individual and his or her perception of the 
opinions of significant others should be taken into account in order to 
predict and understand i l lness behaviour. This suggestion was the reason 
to add the Norm factor to the original Health Belief Model (see section 
2.5).  The contribution of the factor further shows that the perceived 
opinions of significant others are not merely a projection of the patient's 
own attitude .  Finally, it underscores the need to get significant others 
involved into the hearing aid fitting. 

Attitude factors not included in the revised Health Belief Model , 
were suggested by the results of Brooks ( 1 989a). He found that patients 
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who claimed that their attendance at the hearing aid clinic was self
motivated, eventually used their aid somewhat less than patients who 
either said they had hoped for other treatment or were acting as a result 
of social pressure. Hickson et al . (1 986), Littlejohns and John ( 1 987) 
and Gatehouse ( 1 994) found no difference between self-motivated and 
others-motivated patients . 

The factor analysis of the Attitude Questionnaire in section 5 .4 .2 
showed two Motivation for Attendance factors in the present study: 
namely one on self- versus others-motivated attendance, and one on the 
objective of the patient when he came forward for help . Only the latter 
added to the prediction of hearing aid fitting outcome, more precisely to 
hearing aid satisfaction, when differences in hearing impairment and 
health beliefs were taken into account. Patients who specifically came to 
obtain a hearing aid eventually were more satisfied with it, than patients 
who hoped for, or expected other treatment. These results support the 
finding of Hickson et al . (1 986), Littlejohns and John (1 987) and 
Gatehouse (1 994), of no difference between self- and others-motivated 
patients , but make the results of Brooks ( 1 989a) even more remarkable. 
Brooks combined the two Motivation for Attendance factors. Based on 
the results of the present study, it would be expected that his self
motivated patients (who specifically came for a hearing aid) would 
eventually be more satisfied with the aid - and might therefore use it 
more, not less - than his combined group of patients who either said 
they had hoped for other treatment or reacted to social pressure. As 
Brooks commented , his findings were in the 'unanticipated direction' , 
but not so much because there was no influence of self- versus others
motivated attendance, but because those who specifically came to obtain 
an aid did not do better than those who had hoped for another solution. 

There are at least two possible explanations why self- versus others
motivated attendance may not make a difference. First, Brooks ( l 989a) 
remarked that for a number of subjects who claimed to be self-moti
vated, it was evident in subsequent interviews that they had in fact 
reacted to pressure. These individuals may not have been prepared to 
admit this,  due to pride or stubbornness .  Second, significant others who 
urge a hearing impaired subject to seek help, may be genuinely inter
ested in his welfare, and may provide the social support that helps to 
make a hearing aid fitting a success. Indeed, in the present study the 
Self-Motivated Attendance factor correlated strongly negative with the 
Norm factor (r=- .43), which means that self-motivated patients per
ceived their significant others as relatively uninterested in and negative 
about the hearing aid trial . Whatever the explanation, the present study 
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supports Brooks' suggestion that neither the self-motivated patients , nor 
the patients who reacted to social pressure are most in need of 
counsel l ing. This kind of help seems more necessary for those who went 
to their doctor in the hope for other treatment than a hearing aid. In the 
present study 35 % of the subjects said that it was true or partly true that 
they had hoped for other treatment. 

Attitude factors substantially improved the predictability of hearing 
aid fitting outcome. One might wonder, however, what this means for 
the rehabilitation of the individual . Is it, for instance, possible to predict 
whether a particular patient wil l  or will not be a successful hearing aid 
user? And if so, should this be expressed in a criterium for hearing aid 
candidature? Answers to questions l ike these, may be inferred from the 
fol lowing examples . 

Thirty six percent of the patients who returned both the initial and 
outcome questionnaire eventually used their aid less than two hours per 
day, which may be considered inadequate use. Without any prior 
knowledge, it would be impossible to foretell who these will be. When 
also the relative frequency of inadequate use is unknown, the best choice 
would be to flip a coin, in which case 50% of the 'predictions' would be 
expected to be correct, just by chance. However, the present study 
showed that hearing aid use is related to the level of hearing loss, and 
this knowledge could be used in the forecast. The expected percentage 
of correct predictions (based on the discrimination function) would 
increase slightly, to 52 % ,  which of course is not very helpful for indi
vidual rehabilitation. Adding the Severity and Norm factors to the set of 
predictors, would raise the percentage further to 65 % .  

Simi larly, the results of the present study could be used to predict 
which patients will experience significant hearing aid benefit, when this 
is defined as an improvement on the HHDI of at least one standard devi
ation of the pre-test scores (i .e .  1 5 .5  points) . In fact, 44% of the 
patients belonged to this category. Without prior knowledge the expected 
percentage of correct guesses would again be 50% .  Information on the 
hearing impairment of the patient (i .e .  BEA and PB-max) would raise 
this percentage to 63 % ,  and when the perceived severity of the hearing 
problem is also known, the percentage would be 79 % .  This means that 
the expected number of incorrect predictions would be more than 
halved, which is considerable . Nevertheless , it is doubtful whether any 
far-reaching decisions for individual patients can be based on chances 
like these. Decisions to focus rehabilitative efforts on particular groups 
of patients , on the other hand, or to adapt standard procedures , could be 
well founded on the predictors of hearing aid fitting outcome suggested 
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by the present study. 
One adaptation of the standard hearing aid fitting procedure at the 

Audiological Centre of Groningen was evaluated. This adaptation was 
modelled after Brooks ( 1 989ab). Prior to the hearing aid fitting the 
patient's attitude toward hearing aid use was assessed, and this informa
tion was used to direct counselling at a modification of unfavourable  
beliefs . Contrary to Brooks, no effect was found. Neither did the experi
mental group do better than the control group, nor was there any 
evidence that counselling modified the effect of unfavourable beliefs on 
hearing aid fitting outcome. A closer look at the hearing aid fitting 
procedures in both studies may shed light on these conflicting findings . 

In the study of Brooks the differences between the experimental and 
control situation were marked. Brooks ( 1 989b) commented that the 
control group received a basic level of hearing aid provision, while the 
experimental group had fairly extensive rehabilitation services. The 
latter included a home visit prior to the hearing aid fitting and extensive 
follow-up services (see section 2.4) .  

In  the present study the experimental and control situation were less 
distinct. The control group received the services described in section 
5 .2 ,  which included, among other things, a trial period with a hearing 
aid, and one or more control visits .  These services may be considered 
comprehensive, with ample time for counselling. As noted in section 
5 .2 ,  attitude problems are indeed addressed in the standard hearing aid 
fitting procedure, when the patient brings them up . 

In the experimental group the counsel lor took the initiative to discuss 
attitude problems. For practical reasons, however, the counselling could 
not be fully integrated within the hearing aid fitting procedure, as would 
be considered ideal . It stood apart in several respects . First, the 
counselling was provided by a special counsellor, and not the 
audiological assistant who fitted the hearing aid. Second, the patients 
had to come to the centre once more, and some commented that they got 
impatient about the fact that they stil l  did not receive a hearing aid. 

In summary: the differences between the experimental and control 
situation were considerably less marked in the present study than in the 
study of Brooks, and the conditions for counselling were far from ideal . 
These circumstances may be the reason why Brooks did find an effect of 
counselling on hearing aid fitting outcome, and the present study did 
not. 

The present study showed that hearing aid fitting outcome is associ
ated with attitude factors . Moreover, because the attitudes were assessed 
prior to the fitting, they may not have been the result of the outcome, as 
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argued in section 4.4. In accordance with Brooks ( 1 989b), therefore, it 
may be concluded that attitudes are significant determinants of hearing 
aid fitting success. Brooks went on to suggest, that the influence of 
unfavourable attitudes could be averted by early recognition and directed 
counselling. This suggestion could not be confirmed by the present 
study. The specific counselling provided, did not add to the standard 
hearing aid fitting procedure at the Audiological Centre of Groningen. 
However, this does not mean that other kinds of counselling ,  or 
counselling provided in other settings, could not modify the existing 
relationship between unfavourable attitudes and poor hearing aid fitting 
outcome. 

Despite the negative results on experimental effect, the present study 
suggests an approach to attitude assessment and counselling that is 
feasible within ordinary clinical practice. It was shown that the attitude 
toward hearing aid use may be assessed by a brief questionnaire. This 
questionnaire could be routinely handed to first-time hearing aid candi
dates , when they make an appointment for hearing aid selection. Patients 
may be asked to return it as soon as possible, or to bring it at their 
appointment. According to the present study the questionnaire should at 
least address the following topics:  the patient's perception of the severity 
of the hearing problem, his expectations of a hearing aid, the opinions 
of his significant others as he perceives them, and whether he specifi
cally came to obtain an aid, or in the hope of other treatment. 
Unfavourable attitudes in these areas should be the subject of 
counsel l ing. This counselling is probably best performed by the person 
fitting the hearing aid. He or she is in the best position to gain the 
patient's  confidence, and to tentatively challenge adverse beliefs ,  by pro
viding information and demonstration. Finally,  it may be concluded, that 
counsel l ing should have a prominent place in hearing aid fitting, because 
unfavourable attitudes can be significant barriers to successful hearing 
aid use. 
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Chapter 6 

Evaluation of the 
Hearing Handicap and Disability Inventory 

6.1 Introduction 

In chapter 3 the development of the Hearing Handicap and Disability 
Inventory was described. Some problems were noted with the internal 
structure of the final version. The Positive Reactions of Others subscale 
stood apart from the other (sub)scales, and it deviated in its relationship 
with hearing impairment. This raised the question whether the subscale 
should be maintained as part of the HHDI. It was decided to do so. 

In section 6.2 the experiences with the HHDI-final version in the 
studies on help-seeking and hearing aid fitting (chapter 4 an 5 ,  respect
ively) will be reviewed. Special attention will  be given to the findings 
for the Positive Reactions of Others subscale. At the end of the section, 
the experiences will be evaluated and conclusions will be drawn with 
respect to the merit of the HHDI. 

Section 6.3 will present a short version of the HHDI. Relevant 
psychometric characteristics of this version will be examined in section 
6.4. Finally, section 6.5 will discuss the fields of appl ication of the ful l  
and short version of the HHDI. 

6.2 Experiences with the miDI-final version 

In chapter 4 it was noted that hearing disability and hearing handi
cap, as measured with the HHDI, were positively related to help-seeking 
for hearing problems. There was one major exception, however, namely 
the Positive Reactions of Others subscale. For this subscale a relation
ship contrary to the hypothesis was found. Non-consulters reported 
fewer positive reactions to their hearing loss (i .e .  theoretically more 
handicap) than similarly impaired hearing aid users , although they 
experienced less disability and less social withdrawal and emotional 
problems. 

Two possible explanations were advanced. First, it was suggested 
that non-consulters (and perhaps their significant others as wel l) may not 
consider the hearing problems serious enough to necessitate a supportive 
environment, and this may not contribute to the feel ing of hearing handi-
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cap. Alternatively, hearing aid users may experience positive reactions 
from others (i .e .  theoretically reducing their hearing handicap) exactly 
because they have done something about their handicapping problems. In 
either cases, however, positive reactions of others would not be associ
ated with a lesser hearing handicap, and this would affects the validity 
of the subscale concerned. 

It was concluded that the results of the help-seeking study cast doubts 
upon the construct validity of the Positive Reactions of Others subscale 
of the HHDI, but strongly support the validity of the other (sub)scales. 

In chapter 5 change on the overall HHDI-score was used as a 
measure of hearing aid fitting outcome. Reduction in overall disability 
and handicap proved to be related to hearing aid use (r= .47) and 
hearing aid satisfaction (r= . 39). No details were provided, however, on 
the responsiveness of the questionnaire to the effect of hearing aid 
fitting, i .e .  the changes observed from pre- to post test. 

Table 6 . 1 shows the changes on the overall and (sub)scale scores of 
the HHDI for the first-time hearing aid users studied in chapter 5 .  
Positive difference scores indicate a reduction i n  hearing disability or 
handicap. The changes were tested for statistical significance with a t
test for paired observations. 

Table 6.1 Responsiveness of the HHDI to the effect of hearing aid fitting (N = 1 15) 

pre-post difference significance of change 
HHDI-(sub)scale M sd T p 

Performance 6.5 7.0 9.98 < .01 
Emotional Response 4.0 5 .7  7 .64 < .01  
Social Withdrawal 3.0 4.5 7.02 < .01  
Reactions of Others 1 . 7 4.4 4. 1 6  < .01  - Negative Reactions l . l  1 . 7 7.06 < .01  - Positive Reactions .5  4.0 1 .48 . 14 
Overall 15 .3  1 5 .5 1 0.56 < .0 1  

The HHDI showed improvements due to hearing aid fitting on all 
(sub)scales except the Positive Reactions of Others subscale. Here the 
observed improvement did not reach the level of statistical significance. 
It may be concluded that the HHDI is sensitive to the effect of hearing 
aid fitting. 

A second point of interest is the relationship between the changes on 
the HHDI-(sub)scales. For example, do people who show an improve-
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ment in emotional response also demonstrate a reduced tendency to 
withdraw? This was examined by a factor analysis (principal-components 
analysis with varimax rotation) of the difference scores for the HHDI
(sub)scales . The Reactions of Others scale was omitted, because it is a 
function of the Positive and Negative Reactions subscales. The results of 
the analysis are shown in table 6.2.  Only factor loadings ::::::; - .30 or 
;;:::: .30 are reported. 

Table 6.2 Factor structure of the difference scores for the IlliDI (sub)scales 
(N= 1 1 5) 

IlliDI-(sub)scale 

Perfonnance 
Emotional Response 
Social Withdrawal 
Negative Reactions of Others 
Positive Reactions of Others 

percentage of variance explained 

loading on factor 
I 2 

.76 

. 8 1  . 79 

. 6 1  

44 

.97 

2 1  

The difference scores for the HHDI-(sub)scales had a clear two 
factor structure. The first factor indicated that changes on the Perform
ance, Emotional Response, Social Withdrawal , and Negative Reactions 
of Others (sub)scales co-varied. The second showed that changes on the 
Positive Reactions of Others subscale stood apart from those on the 
other (sub)scales. 

A final point of interest is the construct validity of the HHDI differ
ence scores as measures of hearing aid fitting outcome. In table 6.3 the 
correlations of the difference scores with hearing aid use and hearing aid 
satisfaction are shown. 

1 29 



Table 6.3 Correlations between improvements on the HHDI-(sub)scale scores and 
the hearing aid fitting outcome measures Use and Satisfaction (N = 1 12) 

HHDI-(sub)scale 

Performance 
Emotional Response 
Social Withdrawal 
Reactions of Others 
- Negative Reactions 
- Positive Reactions 

ns = not significant at .OS level 

Hearing Aid 
Use 

.so 

.37 
.40 
ns 
. 2 1  
ns 

Hearing Aid 
Satisfaction 

.46 . 32 

. 25 
ns 
ns 
ns 

Improvements on the HHDI-scales Performance, Emotional Response 
and Social Withdrawal were related to hearing aid use and hearing aid 
satisfaction. The correlations with the first were higher than with the 
second . A similar pattern was found for the Negative Reactions of 
Others subscale, but here the correlation with hearing aid satisfaction did 
not reach statistical significance. It is noteworthy, that reductions in 
disability (the Performance scale) were more strongly associated with 
hearing aid use and satisfaction than reductions in handicap (the other 
scales). Lastly, the Positive Reactions of Others subscale was found to 
deviate. Improvements on this subscale were unrelated to the other 
measures of hearing aid fitting outcome, and this was reflected in the 
total Reactions of Others scale. 

An evaluation of the experiences with the HHDI-final version should 
distinguish between the Positive Reactions of Others subscale and the 
other (sub)scales of the HHDI. 

The Positive Reactions subscale proved to be unrelated to the other 
(sub)scales (section 3 .4.3 . 1 ) ,  deviated in its relationship with hearing 
impairment (section 3 .4 .3 .2), showed an association with help-seeking 
that was contrary to the hypothesis (chapter 4), and was unconnected to 
measures of hearing aid fitting outcome (chapters 5 and 6). The subscale 
had good internal consistency (section 3 .4. 3 . 1 ) ,  but its validity is highly 
questionable. This renders the measure unfit for research purposes . 

In section 3 .5 it was decided to maintain the Positive Reactions of 
Others subscale as part of the HHDI. This was done because (a lack ot) 
support from significant others was considered an important aspect of 
hearing handicap. Moreover, it was noted that the reactions of others 
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may be highly relevant for aural rehabilitation. Finally, the decision was 
prompted by the observation that no measures of positive reactions of 
others were available. The fact that it proved hard to develop a valid 
measure of positive reactions of others, does not make these consider
ations less sound. In individual rehabilitation, for example, there may be 
a genuine need to assess the social support of the patient, and the 
Positive Reactions of Others subscale may prove a valuable tool here. It 
must be stressed, however, that the answers to the questions should not 
be taken as the final say to the matter, but merely as starting points for 
further exploration. 

Contrary to the Positive Reactions of Others subscale, the other 
(sub)scales of the HHDI proved to be reliable and valid measures of 
hearing disability and handicap. The Performance, Emotional Response, 
and Social Withdrawal scales had good internal consistency reliability, 
with alpha-coefficients of . 85 or more (section 3 .4.3 . 1 ) .  These scales 
were significantly related. The average correlation between the items of 
the last subscale, the Negative Reactions of Others subscale, was 
comparable to that of the scales above (r= .36) , but the internal consist
ency was less (alpha= .  70), due to the small number of items. It was 
concluded that this subscale could best be interpreted in relation to the 
cluster of scales mentioned above, to which it was associated . 

In section 3 .4 .3 .3  the retest reliability of the Performance scale and a 
short version of the Emotional Response scale was tested. No systematic 
changes from test to retest were observed, and the retest correlations 
were modest but acceptable (rxx= . 84 and .70,  respectively). 

The Performance, Emotional Response, Social Withdrawal , and 
Negative Reactions of Others (sub)scales showed good construct valid
ity . They were positively related to hearing impairment (section 
3 .4.3 .2),  help-seeking for hearing problems (chapter 4), and hearing aid 
use and satisfaction (chapters 5 and 6) . Furthermore, the (sub)scales 
showed significant improvements due to hearing aid fitting. Lastly, it 
may be noted that the change in overall HHDI-score was the hearing aid 
fitting outcome measure that proved most sensitive to influences of 
hearing impairment and attitude (chapter 5). 

It may be concluded therefore that, with the exception of the Positive 
Reactions of Others subscale, the HHDI is a reliable and valid measure 
of (aspects ot) hearing disability and handicap. For certain applications, 
however, it might be useful to have a brief overall handicap measure, 
beside the measure for hearing disability (namely the Performance 
scale). To this end, a short version of the HHDI was developed, that 
will be discussed in the remainder of this chapter. 
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6.3 A short version of the miDI 

The significant correlations between the Emotional Response, Social 
Withdrawal , and Negative Reactions of Others (sub)scales found in 
section 3 .4 .3 . 1  (r � . 5 1 )  indicated that it should be possible to construct 
a single, brief and homogeneous hearing handicap scale. This scale 
could be used beside the hearing disability scale of the HHDI-final 
version, that is, beside the Performance scale. For simplicity it was 
decided to make the handicap scale as long as the disability scale, 
namely 10 items. 

In the selection of the handicap items, the following was considered: 
( 1 )  coverage of the content domain, (2) the item-rest correlations within 
the original HHDI-(sub)scales, and (3) the internal consistency of the 
resulting Handicap scale. 

Five items of the Emotional Response scale were selected, which 
included the items of the Short Emotional Response scale studied in 
section 3 .4 .3 .3  for its retest reliability . The selected items refer to 
acceptance of the hearing loss (item 32 in appendix 3), discouragement 
(item 33), isolation (item 35), feeling hampered in social contacts (item 
37), and the strain of listening (item 39). Added were three items of the 
Social Withdrawal scale, that refer to refraining from listening to the 
television or radio (item 12),  avoiding social talk (item 13) and giving 
up trying to follow group conversation (item 20). Finally, two items of 
the Negative Reactions of Others subscale were selected. These inquire 
about negative reactions to asking to repeat (item 2 1 )  and being left out 
of conversation (item 22) . 

The items of the HHDI-short version are presented in appendix 9 .  
The instruction, answer categories and scoring are the same as described 
in section 3 .4. 1 for the full HHDI. 

6.4 Psychometric characteristics of the miDI-short version 

Several aspects of the internal structure of the HHDI-short version 
were evaluated. First, the hypothesised two-scales-structure (namely the 
Disability and the Handicap scale) was tested. Second, the internal 
consistency reliability of the scales was studied. Finally, the correlation 
between the scales was examined. All aspects were studied in the group 
of 262 elderly hearing aid candidates, described in section 3 .4 .3 . 1 .  

The hypothesised structure of the HHDI-short version was tested by 
the item-scale correlations . This test is part of the multiple group 
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method of factor analysis, described in section 3 .4.3 . 1 .  It was evaluated 
whether the items correlated substantially more with their own scale than 
with the other scale. Table 6.4 shows the correlations of the items with 
the sum scores of the Disability and the Handicap scales. In addition the 
correlation with the sum score for the combined Total scale is shown. 
The correlation of the item with the scale it is supposed to belong to, IS 
printed in italics. 

Table 6.4 Correlations of the items of the HHDI-short version with the Disability, 
Handicap, and Total scale scores (N=215) 

Disability Handicap Total 
item scale scale scale 

Disability 
I one person, in quiet .59 .44 .58 
2 one person, in noise . 71 .49 .68 
3 small group, in quiet . 69 . 35 . 59 
4 telephone conversation . 52 . 36 .50 
5 sitting in rear of hall . 69 .42 .63 
6 television . 70 .36 .60 
7 saleswoman, in busy shop . 70 . 42 .63 
8 small group at dinner table . 75 .48 .70 
9 doorbell . 55 . 23 . 44  
1 0  person approaching from behind . 69 .40 .62 

Handicap 
l discourages listening to radio/tv .45 . 60 .59 
2 discourages social talk .47 . 73 .66 
3 give up following conversation . 3 8  .58 .54 
4 don't like being asked to repeat . 25 .53 .43 
5 leave me out of conversation .45 . 56 .57 
6 hard to accept impairment .30 . 55 .47 
7 down-hearted . 3 8  . 72 .6 1  
8 excluded . 33  . 62 .53  
9 hampered in social contacts .47 . 81 . 7 1  
1 0  listening i s  strain .45 . 65 . 6 1  

All  items correlated significantly with both scales and with the com
bined Total scale. This suggests that the Disability and Handicap scales 
are related, which will be examined below. The point of interest here is , 
that all items had substantially higher correlations with their own scale 
than with the other. Therefore, it may be concluded that none of the 
items is classified in the wrong scale. 
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Second, the internal consistency reliability of the Disability , Handi
cap and Total scales was studied. Table 6.5 presents the number of 
items , the average inter-item correlation, and coefficient alpha for the 
three scales. 

Table 6.5 Internal consistency reliability of the scales of the HHDI-short version 

number average inter-
scale N of items item correlation alpha 

Disability 228 1 0  .37 . 85 
Handicap 243 1 0  .37 . 86 
Total 2 1 5  20 . 3 1  .90 

Table 6.5 shows that the Disability and Handicap scales have good 
internal consistency reliabil ity, with coefficients alpha of . 85 and . 86, 
respectively. These scales are more homogeneous than the combined 
Total scale, as can be seen from the higher average inter-item correla
tions . This supports the notion of two separate scales . However, the 
Total scale is an excellent scale as well .  Its slightly less homogeneous 
structure is more than compensated by its length, which results in a 
coefficient alpha as high as .90. Both the separate Disability and Handi
cap scales ,  and the combined Total scale are potentially useful instru
ments for research. 

The final aspect of the internal structure studied, was the relationship 
between the Disability, Handicap, and Total scales . Table 6.6 shows the 
correlations among these scales. 

Table 6.6 Correlations among the scales of the HHDI-short version (N=255) 

scale 

Handicap 
Total 

Disability 

.60 

. 89 

Handicap 

.90 

As anticipated, the Disability and Handicap scales were significantly 
related. The correlation of .60 was comparable to the values found in 
section 3 .4 .3 . 1 for the full version of the HHDI. There the correlations 
between the Performance scale and the cluster of scales consisting of the 
Emotional Response, Social Withdrawal and Negative Reactions of 
Others, ranged from .43 to .60. 
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The retest reliability of HHDI-short version was not explicitly 
examined, but may be inferred from findings presented in section 
3 .4. 3 . 3 .  There the retest reliability of the Performance and Short 
Emotional Response scales was studied, which proved to be .84 and .70, 
respectively. This was considered acceptable. Furthermore, no system
atic changes over the eight week period between test and retest were 
observed . These findings are relevant for the HHDI-short version, 
because the Disability scale is identical to the Performance scale of the 
full version, and the Handicap scale includes the Short Emotional 
Response scale. In the group of elderly hearing aid candidates studied in 
this section, the latter two scales correlated .92 (N =243) .  Therefore, it 
may be expected that the retest reliability of the HHDI-short version will 
be similar to the values presented above. 

The construct validity of the HHDI-short version was studied in three 
ways . First its relationship with hearing impairment was examined, 
second the association with help-seeking for hearing problems, and third 
its responsiveness to the effect of hearing aid fitting. 

The relationship with hearing impairment was studied in the group of 
elderly hearing aid candidates . As in section 3 .4.3 .2, the effect of 
hearing impairment was modelled by multiple regression, with the 
individual HHDI-scale scores as dependent variables and the Better Ear 
Average, Worse Ear Average, and the maximum score on the speech 
test for Phonetically Balanced words entered separately as independent 
variables , and in that order. In table 6.7 the following correlations of the 
HHDI-scores with hearing impairment are presented: ( 1 )  the correlation 
with the Better Ear Average, (2) the partial correlation with the Worse 
Ear Average when BEA was already entered in the regression model , 
i .e .  was controlled for,  (3) the partial correlation with the maximum 
score on the speech test when both BEA and WEA were controlled for, 
and (4) the multiple correlation after all three impairment measures were 
entered in the model .  It is reminded that greater impairment is indicated 
by higher scores for the pure-tone averages and lower scores for the 
speech test. 
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Table 6.7 Correlations between hearing impairment and the scales of the lffiDI
short version (N = 248) 

scale 

Disability 
Handicap 
Total 

.40 

.26 

.37 

WEA2 

. 16 

. 1 8 

. 19 

ns 
ns 
ns 

.43 

. 32 

.42 

1 :  Correlation with the Better Ear Average of the pure-tone thresholds at .5 ,  I ,  2,  
and 4 kHz. 

2: Partial correlation with the Worse Ear Average, controlling for BEA. 
3 :  Partial correlation with the maximum score on the Phonetically Balanced word 

test, controlling for BEA and WEA. 
4: Multiple correlation for the regression model containing all three impairment 

measures. 
ns: not significant at .05 level. 

The relationship of the HHDI-short version with hearing impairment 
was similar to that of the full version. Hearing impairment was more 
closely related to hearing disability than to hearing handicap. The 
correlations for the Handicap scale were similar to those for the Emo
tional Response, Social Withdrawal and Negative Reactions of Others 
scales of the HHDI-full version. Overall modest associations were 
found. The correlations with the Better ear Average were low in com
parison to the results of similar studies (about .30 to . 70) , which were 
summarised in section 3 . 3 .  The Worse Ear Average explained some 
additional variance of the HHDI-scores, while the speech test did not. In 
appendix 4 the means, standard deviations and observed ranges of the 
HHDI-short version scores are presented for different impairment 
groups, as defined by their Better Ear Average. 

Second, the construct validity of the HHDI-short version was studied 
by its association with help-seeking for hearing problems. In chapter 4 
three groups of hearing impaired subjects were compared that differed in 
help-seeking: non-consulters, consulters who did not try an aid, and 
hearing aid users . It was hypothesised that individuals who took more 
steps to ameliorate their hearing problems, would experience: ( 1 )  a 
greater hearing disability and handicap for their degree of impairment, 
and (2) a greater hearing handicap for their degree of disability , than 
individuals who took less steps. Here, these hypotheses will be tested 
for the measures on the HHDI-short version. 

To test hypothesis 1 ,  the Disability and Handicap scores were 
corrected for the influence of hearing impairment (Better Ear Average) . 
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To test hypothesis 2, the Handicap scores were also corrected for 
differences in hearing disability (the Disability scores). Both kinds of 
corrected scores were subsequently standardised. Table 6.8 shows the 
corrected and standardised scores in the three help-seeking groups, 
together with the results of a test for a l inear trend in the group means. 

Table 6.8 Mean corrected scores on the HHDI-short version in three help-seeking 
groups and a linear trend test 

HHDI Corrected for1 Help-seeking group2 
scale 

Disability3 impainnent 
Handicap4 impainnent 
Handicap4 impainnent 

and disability 

l : impainnent: Better Ear Average 
disability: HHDI-Disability score 

2 :  group A: did not see doctor 
group B: saw doctor, did not try aid 
group C: uses hearing aid 

A B 

-.29 .04 
-.36 - .09 
- .26 - . 1 5  

3 :  N= 39, 3 8 ,  and 5 9  for group A,  B ,  and C respectively 
4: N = 3 1 ,  28, and 53 for group A, B, and C respectively 

c 

. 17 

.26 
. 23 

Linear trend 
F p 

5 . 1 3  .03 
8.08 .0 1  
5 . 07 .03 

Both hypotheses were corroborated. Individuals who took more steps 
to ameliorate their hearing problems had: ( 1 )  higher Disability and 
Handicap scores than similarly impaired individuals, and (2) higher 
Handicap scores than similarly disabled persons. This supports the 
construct validity of the HHDI-short version. 

Finally, the responsiveness of the HHDI-short version to the effect of 
hearing aid fitting was examined. Table 6.9 shows the changes from 
pre- to posttest for the first -time hearing aid users studied in chapter 5 .  
Positive difference scores indicate a reduction i n  hearing disability or 
handicap. The changes were tested for statistical significance with a t
test for paired observations. 
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Table 6.9 Responsiveness of the HHDI-short version to the effect of hearing aid 
fitting (N = 125) 

lffiDI-scale 

Disability 
Handicap 
Total 

pre-post difference 
M sd 

6 .6  
4 .2  

1 0.8  

6 .9  
4.9 

10.5 

significance of change 
T p 

10.72 
9.46 

1 1 .54 

< .0 1  
< .0 1  
< .0 1  

The HHDI-short version was found to be sensitive to  the effect of 
hearing aid fitting. It showed improvements on all scales. In table 6. 1 0  
the correlations of the improvements with hearing aid use and satisfac
tion are shown. 

Table 6.10 Correlations between improvements on the HHDI-short version and the 
hearing aid fitting outcome measures Use and Satisfaction (N = 1 2 1 )  

Hearing Aid Hearing Aid 
lffiDI -scale Use Satisfaction 

Disability .49 .46 
Handicap .4 1  . 27 
Total .52 .43 

Improvements on the HHDI-short version were related to hearing aid 
use and hearing aid satisfaction. This supports the construct validity of 
the questionnaire, and its use as a measure of hearing aid fitting out
come. 

6.5 Discussion and conclusions 

The HHDI-short version was developed because it was assumed to be 
useful for certain applications to have brief overall measures of hearing 
disability and hearing handicap. In this section the questionnaire will be 
evaluated. In particular its psychometric characteristics and field of 
appl ication will be considered. 

The Handicap scale of the HHDI-short version consists of items from 
all three aspects of hearing handicap (namely: emotional response, social 
withdrawal and reactions of others) that were distinguished by Stephens 
(1 987b) in his comprehensive taxonomy of the content domain. This 
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taxonomy was discussed in section 3 .3 ,  and it was tested in the prelimi
nary study described in section 3 .4 . 1 .  The items of the scale were 
chosen, among other considerations, for their representativeness of the 
aspect of hearing handicap concerned (i .e .  their good item-rest correla
tion within the HHDI-full  version scale). Only positive reactions of 
others were left out, because the corresponding subscale of the HHDI
full version stood apart from the other handicap (sub)scales . It may be 
concluded that the Handicap scale of the HHDI-short version has good 
content validity, with adequate coverage of the content domain. The, 
content validity of the Disability scale was discussed in section 3 . 4.2 .3 
for the identical Performance scale of the HHDI-full version, and was 
likewise found to be satisfactory. 

The scales of the HHDI-short version proved to be reliable and valid 
measures of hearing disability and handicap. The Disability, Handicap 
and Total scales showed good internal consistency reliability, with 
alpha-coefficients of . 85 or more. Their retest reliability was inferred to 
be adequate, based on results for the incorporated Performance and 
Short Emotional Response scales . The construct validity of the scales of 
the HHDI-short version was shown by their association with hearing 
impairment, help-seeking, and hearing aid use and satisfaction. Finally, 
the scales were found to be sensitive to the effect of hearing aid fitting. 

A major advantage of the HHDI-short version over the full version is 
its simple internal structure. Where the full version had a cluster of 
related handicap scales and an isolated Positive Response of Others 
subscale, the short version has a single, homogeneous Handicap scale. 
Furthermore, this scale was found to be substantially related to the 
additional Disability scale, which allows the use of a combined Total 
scale. This last scale proved to be a reliable and valid measure of the 
diverse aspects of hearing disability and handicap. 

Its good psychometric characteristics, simple structure, comprehen
siveness, brevity, and compatibility with the WHO definitions of disabil
ity and handicap, make the HHDI-short version a valuable instrument 
for research purposes. This version of the questionnaire is especially 
suitable for applications that demand global measures of hearing disabil-:
ity and handicap, such as the evaluation of (variations in) aural 
rehabilitative services, epidemiological studies , and screening pro
grammes. When measures of specific aspects of hearing handicap are 
needed, the HHDI-full version may be used. The Performance, Emo
tional Response, Social Withdrawal , and Negative Reactions of Others 
(sub)scales proved to be reliable and valid measures of aspects of 
hearing handicap. For example, these (sub)scales may show specific 
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rehabilitative needs in populations or individual patients . Furthermore, 
they make it possible to study the interrelations between different aspects 
of hearing handicap, which was noted in section 3 . 3  to be a neglected 
area of research.  The last subscale of the HHDI-ful l  version, the Posi
tive Reactions of Others subscale, should be used merely as a starting 
point for further exploration in individual rehabilitation, because its 
validity proved to be questionable. 

It must be remembered that both the short and full  version of the 
HHDI were specifically developed for, and evaluated in, elderly sub
jects. Therefore, the questionnaires may not address the most important 
consequences of a hearing impairment for other subjects . Most notably, 
no items pertain to the hearing disability and handicap experienced in 
the work situation. 
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Summary 

A substantial portion of the elderly is hearing impaired. Many of 
them do not seek help for their hearing problems, or wait very long to 
do so. In addition, some obtain a hearing aid but do not use it. 

In this thesis the under-use of audiological services by the elderly is 
studied from a social psychological perspective. Based on the Health 
Belief Model the thesis focuses on the relationship between i llness 
behaviour and attitude toward hearing loss and hearing aids. In particu
lar influences are studied of beliefs about: the seriousness of the hearing 
impairment, the effect of an aid, barriers to hearing aid use, and the 
opinions of significant others . Two types of i l lness behaviour are 
considered in detail :  help-seeking for hearing impairment and use of an 
acquired hearing aid. 

In chapter 2 the l iterature on illness behaviour of hearing impaired 
elderly is reviewed. Illness behaviour is defined as the way in which 
disease symptoms are perceived , evaluated, and acted upon (or not acted 
upon) by the individual . 

Major influences on help-seeking by hearing impaired elderly, 
suggested in the audiological l iterature, are: ( 1 )  the severity of the 
hearing problems, whether assessed in objective or subjective terms , (2) 
a presumed passive acceptance of hearing problems by the elderly, 
which is sometimes referred to as 'geriapathy' , (3) the clinical experi
ence that many hearing impaired elderly believe the problem is external , 
i .e .  'others do not speak clearly' , (4) the stigma attached to hearing 
impairment and its association with mental disorder and old age, (5) the 
poor image of hearing aids, as ' ineffective crutches' ,  (6) mobility and 
financial barriers to help-seeking, (7) lack of knowledge of rehabilitative 
possibilities and misconceptions about hearing loss and hearing aids, (8) 
professionals with similar views as the elderly and indeed society at 
large, i .e .  who accept hearing problems as a normal part of ageing and 
are pessimistic about the capacity of the elderly to benefit from hearing 
aids , and (9) the social pressure from significant others to do something 
about the hearing problems. 

A prime measure of the effectiveness of hearing aid provision is the 
degree to which the aids are used. This measure is assumed to reflect 
the value of the aid to the user. 

A wide range of potential influences on hearing aid use have been 
studied. Often conflicting findings emerged, for which the interpretation 
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is complicated by differences in study population, distinct measures of 
hearing aid use, and lack of control of confounding variables. Hearing 
aid use was found to be positively related to the degree of hearing loss 
and the provision of counsell ing and after-care, while the relationship 
with the type of loss and the age of the patient remained unclear. 

Major reasons given for not using an acquired aid are: ( l )  the 
opinion that the hearing aid makes background noises too loud, (2) diffi
culty inserting the earmould or other handling problems, and (3) the 
belief that the aid is not really needed. Other common but less frequent
ly cited reasons include, that the aid is uncomfortable to wear, whistles, 
does not help, or is too noticeable. 

Several authors suggested that attitude factors , such as acceptance of 
the hearing loss, expectations of an aid, fear of stigma, and the opinions 
of others, influence hearing aid use. Prognostic studies to test whether 
these factors affect utilisation (and not merely are the result of it) are 
rare. These studies, and in particular the one by Brooks ( 1 989b), 
showed that attitudes are important determinants of hearing aid use, and 
that recognition and rectification of unfavourable attitudes can bring 
about better use of hearing aids. 

Many of the influences on il lness behaviour suggested above, are 
incorporated in the Health Belief Model .  This model assumes that the 
individual 's tendency to perform the illness behaviour is a function of 
his beliefs about: ( l )  the severity of the health problem, (2) the benefits 
of the behaviour, and (3) the associated 'costs' (i .e .  barriers). In this 
thesis the following factor is added: (4) the person's beliefs about the 
opinions of his significant others. The model may be said to depict the 
individual' s  attitude toward the illness behaviour. 

In chapter 3 the development of the Hearing Handicap and Disability 
Inventory (HHDI) is described. This questionnaire may be used to 
measure the consequences of hearing impairment, as perceived by the 
impaired person. It was developed because no existing questionnaire 
fulfil led our requirements to have: a relatively brief instrument, that 
would be appropriate for e lderly hearing impaired subjects, to measure 
the effect of aural rehabilitation and to show rehabil itative needs, and 
that would be compatible with the WHO definitions of disabil ity and 
handicap. 

To ensure content relevance of the HHDI-questions, hearing impaired 
elderly were asked to list the difficulties they experienced as a result of 
their hearing Joss. These difficulties could be satisfactorily classified into 
the intended scales of the HHDI, namely one disability scale (Perform-
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ance), and three handicap scales (Emotional Response, Social With
drawal , and Reactions of Others) . Hearing disability and hearing handi
cap were conceived as the auditory and non-auditory consequences of 
hearing impairment, respectively. 

Tests of the internal structure of the HHDI showed that the Perform
ance, Emotional Response, and Social Withdrawal scales were related 
scales with good internal consistency reliability , i .e .  within the scales 
the items co-varied and measured a common construct. The Reactions of 
Others scale was found to consist of two separate subscales, which 
pertained to positive and negative reactions, respectively. The first was 
associated to the above cluster of scales, while the second constituted a 
homogeneous but detached measure. 

The retest reliability of the Performance scale and a short version of 
the Emotional Response scale was tested. No systematic changes from 
test to retest were observed, and the retest correlations were adequate. 

With the exception of the Positive Reactions of Others subscale, the 
HHDI-(sub)scales showed good construct validity. They were positively 
related to hearing impairment. The relationships with help-seeking and 
hearing aid fitting outcome (studied in the chapters 4 and 5, respective
ly) are evaluated in the final chapter of the thesis .  

In chapter 4 help-seeking for hearing impairment is studied in a 
random sample of elderly subjects , who participated in the Groningen 
Longitudinal Aging Study (GLAS). The original sample of the GLAS
study consisted of all subjects aged 57 years and older registered at 1 2  
general practices . A subsample was also invited for a 'fitness test' of 
physical and cognitive capacities , which included the hearing study 
described in this thesis. 

Hearing impairment was assessed by pure-tone audiometry. Subjects 
with a mean loss of 35 dB or more in both ears were considered hearing 
impaired (23 . 1 %  of the 624 subjects tested) . They received a question
naire on their help-seeking and attitude toward hearing loss and hearing 
aids. The attitude questions were based on the four factors of the revised 
Health Belief Model, described above. 

Approximately one of every four hearing impaired subjects had not 
discussed the impairment with his doctor, and one discussed it but did 
not have a hearing aid trial . About forty percent of the hearing impaired 
individuals had a hearing aid, and relatively few gave up using it (6% of 
those who had an aid). These results show better help-seeking for 
hearing impairment than comparable British studies. 
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The above three groups showing dissimilar help-seeking, were com
pared on their attitude toward hearing loss and hearing aids. This 
showed that, after the influence of hearing impairment was controlled 
for: ( l )  non-consulters perceived their impairment as relatively incon
sequential , most frequently demonstrated a passive acceptance of hearing 
problems with increasing age, saw least benefits of hearing aid use, and 
experienced little social pressure to seek help, (2) those who did not try 
an aid after consulting their doctor, stood out because they saw most 
stigma-related barriers to hearing aid use and felt their significant others 
agreed with them on this negative evaluation of aids,  and (3) current 
users had the most favourable attitude toward hearing aids. 

In chapter 5 the study of Brooks ( l 989b) is replicated to examine the 
influence of attitude factors on hearing aid fitting outcome. Elderly 
hearing aid candidates (N = 1 98) were randomly divided into an experi
mental and a control group. Their initial attitude toward hearing loss and 
hearing aids was assessed by questionnaire. This covered the factors of 
the revised Health Belief Model and two additional factors on motivation 
for attendance. In the control group the hearing aid was fitted in the 
usual way. For the experimental group the normal procedure was 
supplemented by counselling, based on the assessed attitude. Hearing aid 
use, satisfaction and benefit were measured six months after the fitting. 
Hearing aid benefit was defined as the reduction in hearing disability 
and handicap, as assessed by the HHDI. 

Hearing impairment measures were predictive of some aspects of 
hearing aid fitting outcome. The predictive power was modest however; 
4% of the variance in hearing aid use and 1 1 %  in hearing aid benefit 
could be explained by difference in hearing impairment. No association 
between the age of the patient and hearing aid fitting outcome was 
found. 

The attitude factors of the revised Health Belief Model significantly 
improved the prediction of hearing aid fitting outcome, over and above 
the hearing impairment measures. In particular, the perceived serious
ness of the hearing loss and its consequences substantially contributed to 
the prediction of hearing aid use and benefit. Patients who experienced 
their loss as a severe problem eventually used their aid more and repor
ted more benefit, than similarly impaired subjects who felt less hin
dered. 

The second factor of the revised Health Belief Model , which refers 
to the benefits expected of a hearing aid, was specifically related to 
satisfaction with the aid . Patients with high expectations prior to the 
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hearing aid fitting eventually were more satisfied with their aid ,  than 
patients who expected less . This relationship was found for realistic as 
well as unrealistic expectations, such as ' it will make me hear every
thing again' and 'I will get used to the aid in a couple of days' . 

The barriers perceived for hearing aid use, which were mainly 
related to the social stigma of hearing loss, did not contribute to the 
prediction of any of the outcome measures. 

The last factor of the revised Health Belief Model , which pertains to 
the perceived opinions of significant others , contributed to the prediction 
of hearing aid use, hearing aid satisfaction, and the decision (not) to 
take an aid. Patients who reported that the people around them were 
interested in and positive about the forthcoming aid eventually: ( 1 )  made 
better use of their aid than patients with similar hearing problems (both 
objectively and subjectively) but no social support, (2) were more 
satisfied with their aid than patients with similar expectations but without 
social support, and (3) were more l ikely to carry through their decision 
to obtain an aid than similarly impaired patients without social support. 

The prediction of hearing aid satisfaction could be further improved 
by attitude factors that are not included in the revised Health Belief 
Model, namely by questions on motivation for attendance. When differ
ences in hearing impairment and health beliefs were taken into account, 
patients who indicated that they specifically came to obtain a hearing aid 
eventually were more satisfied with it, than patients who hoped for, or 
expected other treatment. No differences were found between patients 
who said their attendance was self-motivated and those who indicated 
that they came as a result of social pressure. 

Contrary to Brooks (1 989b), the additional counselling provided in 
the experimental group did not contribute to hearing aid fitting outcome. 
Neither did the experimental group do better than the control group, nor 
was there any evidence that counselling modified the effect of unfavour
able beliefs on hearing aid fitting outcome. This may be because in the 
present study the differences between the experimental and control 
situation were considerably less marked than in the study of Brooks, and 
the conditions for counsell ing were far from ideal . Nevertheless, the 
present study demonstrates an approach to attitude assessment and 
counselling that is feasible within ordinary clinical practice. It is sug
gested that counselling should have a prominent place in hearing aid 
fitting, and that the person fitting the aid is in the best position to 
provide it. 
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In chapter 6 the experiences with the HHDI in the studies on help
seeking and hearing aid fitting (chapter 4 an 5 ,  respectively) are evalu
ated. With the exception of the Positive Reactions of Others subscale, 
the HHDI-(sub)scales proved to be positively related to help-seeking, 
hearing aid use, and hearing aid satisfaction. In addition, the HHDI 
showed significant improvements due to hearing aid fitting, and it was 
the outcome measure that proved most sensitive to influences of hearing 
impairment and attitude. It is concluded that the HHDI is a reliable and 
valid measure of (aspects ot) hearing disability and handicap. For 
applications that demand brief, global measures of hearing disability and 
handicap , a short version of the HHDI was developed. 
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Samenvatting (summary in Dutch) 

Hooding en ziektegedrag van slechthorende ouderen 

Vele ouderen zijn slechthorend. Een groat dee! van hen zoekt geen 
hulp voor de gehoorproblemen, of wacht daar erg lang mee. Bovendien 
gebruiken sommigen die wei een hoortoestel hebben genomen, het 
toestel niet. 

In dit proefschrift wordt het beperkte beroep op audiologische hulp 
door ouderen bestudeerd vanuit een sociaal psychologische invalshoek. 
Uitgaande van het Health Belief Model wordt de relatie onderzocht 
tussen het ziektegedrag en de houding ten aanzien van slechthorendheid 
en hoortoestel.  In het bijzonder wordt nagegaan wat de invloed is van: 
( 1 )  opvattingen over de ernst van de slechthorendheid , (2) de verwach
tingen ten aanzien van een hoortoestel,  (3) barrieres voor hoortoestelge
bruik, en (4) de opvattingen van de mensen random de patient. Twee 
vormen van ziektegedrag worden bestudeerd: hulp zoeken voor slechtho
rendheid en het gebruiken van een aangeschaft hoortoestel . 

In hoofdstuk 2 wordt een overzicht gegeven van de audiologische 
literatuur over het ziektegedrag van slechthorende ouderen. Ziektegedrag 
wordt opgevat als de manier waarop bet individu zijn lichamelijke 
stoornis of aandoening waarneemt, beoordeelt en op basis hiervan 
handelt (of juist niet handelt). 

In de audiologische literatuur worden de volgende invloeden op bet 
hulp zoeken van slechthorende ouderen genoemd: ( 1 )  de ernst van de 
gehoorproblemen, hetzij objectief dan wei subjectief bepaald, (2) een 
veronderstelde acceptatie van gehoorproblemen door ouderen als 'nor
maal bij het ouder worden' ,  wat wei wordt aangeduid als 'geriapathie' , 
(3) de ervaring dat vele slechthorende ouderen de oorzaak van de 
gehoorproblemen buiten zichzelf zoeken; "ze praten oak zo onduide
lijk" , (4) het stigma dat verbonden is met slechthorendheid en de 
associatie met verstandelijk onvermogen en oud worden, (5) bet negatie
ve beeld dat hoortoestellen tach niet vee! zouden helpen, (6) mobiliteits
en financiele barrieres voor hulp zoeken, (7) niet op de hoogte zijn van 
de mogelijkheden om iets aan gehoorproblemen te doen, of onjuiste 
ideeen hebben over slechthorendheid en hoortoestellen, (8) hulpverleners 
die - net als de ouderen zelf en velen met hen - menen, dat gehoorpro
blemen nu eenmaal horen bij bet ouder worden en een hoortoestel 

147 



ouderen toch niet vee) te bieden heeft, en (9) de druk die op de patient 
wordt uitgeoefend door de mensen uit zijn omgeving om iets aan de 
gehoorproblemen te doen. 

Een belangrijk  criterium voor de effectiviteit van de hoortoestelver
strekking is de mate waarin de toestellen worden gebruikt. Aangenomen 
wordt dat deze variabele de waarde uitdrukt van bet hoortoestel voor de 
gebruiker. 

Vele invloeden op het gebruik van bet hoortoestel zijn onderzocht. 
Dit leverde vaak tegenstrijdige en moeil ijk te interpreteren resultaten op , 
omdat de onderzochte groepen wezenlijk  van elkaar verschilden, er 
uiteenlopende maten voor hoortoestelgebruik werden gehanteerd, of 
vertekenende invloeden op bet bestudeerde verband onvoldoende waren 
gecontroleerd . De onderzoeken hebben wei uitgewezen dat de hoortoe
stellen intensiever worden gebruikt bij een groter gehoorverlies, en 
wanneer de verstrekking gepaard was gegaan met een goede begelei
ding, advisering en nazorg. De relaties met het type gehoorverlies en de 
Jeeftijd van de patient zijn echter onduidelijk gebleven. 

Patienten geven als voornaamste redenen voor het niet gebruiken van 
hun hoortoestel aan: ( I )  dat bet hoortoestel achtergrondgeluiden te hard 
maakt, (2) problemen met bet hanteren van bet toestel zoals het indoen 
van het oorstukje, en (3) het gevoel het hoortoestel niet echt nodig te 
hebben. Andere, iets minder vaak genoemde redenen zijn:  dat het toestel 
niet prettig zit, vaak piept, niet helpt, of te opvallend is. 

Verscheidene auteurs hebben gesuggereerd dat aspecten van de 
houding van de patient, zoals de acceptatie van de slechthorendheid, de 
verwachtingen ten aanzien van een hoortoestel ,  de bezorgdheid om de 
reacties van anderen, en de mening van de mensen rondom de patient, 
een belangrijke rol spelen bij de mate waarin het toestel gebruikt zal 
worden. Er is echter maar weinig onderzoek gedaan waarin is nagegaan 
of deze aspecten bet hoortoestelgebruik daadwerkelijk beinvloeden (en er 
niet slechts een reactie op zijn). Deze studies Iieten over het algemeen 
zien dat de houding een belangrijke voorspeller van bet hoortoestelge
bruik is. De studie van Brooks (1 989b) wees er bovendien op dat de 
invloed van een negatieve houding voorkomen kan worden door een 
vroegtijdige onderkenning en gerichte counselling. 

Vee[ van de hierboven geopperde invloeden op het ziektegedrag zijn 
terug te vinden in bet Health Belief Model .  Dit model gaat er vanuit dat 
de kans dat de persoon bet ziektegedrag vertoont, afhangt van zijn 
ideeen over: (1) de ernst van het gezondheidsprobleem, (2) de effecti
viteit van bet ziektegedrag, en (3) de nadelen of 'kosten' die aan het 
gedrag verbonden zijn.  In dit proefschrift is bier de volgende factor aan 
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toegevoegd: (4) hoe volgens de persoon de mensen uit zijn omgeving 
over bet ziektegedrag denken. Gesteld kan worden dat dit model de 
houding van de persoon ten aanzien van bet ziektegedrag weergeeft. 

In hoofdstuk 3 wordt beschreven hoe de Groninger Vragenlijst voor 
de Hoorrevalidatie (GVH) is ontwikkeld. Deze vragenlijst meet de 
gevolgen van slechthorendheid, zoals ervaren door de slechthorende 
persoon. Tot de ontwikkeling van de l ijst is besloten, omdat geen van de 
bestaande vragenlijsten voldeed aan onze wensen om: een betrekkelijk 
kort instrument te hebben, dat geschikt zou zijn voor slechthorende 
ouderen, teneinde de behoefte aan, en bet effect van, audiologische hulp 
te kunnen bepalen, en dat zou aansluiten bij de door de Wereld Gezond
heidsorganisatie gehanteerde begrippen 'beperkingen' en 'handicap" .  

Om er voor te zorgen dat in de vragenlijst die gevolgen van slechtho
rendheid aan de orde komen die slechthorende ouderen zelf belangrijk 
vinden, is aan een aantal van hen gevraagd om een lijstje te maken van 
de moeilijkheden die zij ondervinden als gevolg van hun slechthorend
heid. Deze moeilijkheden konden op een bevredigende wijze worden 
ingedeeld in de beoogde schalen van de GVH, te weten: een beper
kingen-schaal (Gehoorproblemen), en drie handicap-schalen (Gevoelens, 
Vermijdingsgedrag en de Reactie van de Omgeving). Beperkingen en 
handicap werden in dit verband opgevat als, respectievelijk, de auditieve 
en niet-auditieve gevolgen van slechthorendheid. 

Onderzoek van de interne structuur van de GVH liet zien dat Ge
hoorproblemen, Gevoelens en V ermijdingsgedrag onder ling gerelateerde 
schalen zijn, met een goede interne consistentie. Dit laatste wil zeggen 
dat de antwoorden op de vragen van de schaal onderling samenhangen 
en een gemeenschappelijk  begrip meten. De Reacties van de Omgeving 
schaal bleek uit twee subschalen te bestaan, die betrekking hadden op 
positieve, respectievelijk, negatieve reacties. De eerste was gerelateerd 
aan bet bovengenoemde cluster van schalen en de tweede bleek een 
homogene, op zichzelf staande schaal te zijn. 

De test-hertest betrouwbaarheid van de Gehoorproblemen schaal en 
een korte versie van de Gevoelens schaal is onderzocht. Hierbij werden 
geen systematische veranderingen geconstateerd, en de correlaties tussen 
test en hertest score bleken bevredigend . 

Tot slot is de validiteit van de GVH bekeken. Dit aspect heeft 
betrekking op de vraag of bet instrument daadwerkelijk datgene meet 
waarvoor bet is ontwikkeld. Op basis van theoretische overwegingen 
mag bijvoorbeeld verwacht worden dat een meetinstrument van de 
beperkingen en handicap als gevolg van slechthorendheid, samen zal 
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hangen met de mate van slechthorendheid, de hulp die gezocht wordt 
voor de gehoorproblemen, en maten voor het succes van een hoortoe
stelaanpassing zoals het gebruik van het toestel en de tevredenheid 
ermee. Het eerste verband is in hoofdstuk 3 onderzocht. Met uitzonde
ring van de Positieve Reacties van de Omgeving subschaal , l ieten de 
(sub)schalen van de GVH de verwachte relatie met de mate van slecht
horendheid zien. De twee overige verbanden zijn in respectievelijk 
hoofdstuk 4 en 5 onderzocht, en in het afsluitende, zesde hoofdstuk 
geevalueerd . 

In hoofdstuk 4 is het hulp zoeken voor gehoorproblemen onderzocht 
in een representatieve groep ouderen. Deze ouderen namen deel aan bet 
Ouderen Onderzoek Groningen (OOG). De OOG-steekproef bestond uit 
aile personen van 57 jaar of ouder uit 1 2  huisartspraktijken. Een deel 
werd uitgenodigd voor een 'fitheidstest' van Iichamelijke en cognitieve 
capaciteiten , waarbij ook bet gehoor werd gemeten. 

Het gehoorvermogen werd bepaald door middel van toondrempel
audiometrie. Mensen met een gemiddeld verlies van 35 dB of meer aan 
be ide oren werden beschouwd als zijnde slechthorend (23 , 1 %  van de 
624 geteste mensen). Zij ontvingen een vragenlijst over de hulp die zij 
hadden gezocht voor de gehoorproblemen en hun houding ten aanzien 
van slechthorendheid en hoortoestel .  De vragen naar de houding waren 
gebaseerd op de vier factoren van bet aangepaste Health Bel ief Model . 

Van de slechthorende ouderen had circa een kwart de gehoorproble
men niet met zijn huisarts besproken, en bij een kwart had het raadple
gen van de huisarts niet geleid tot een proef met een hoortoestel .  Onge
veer 40% had een hoortoestel ,  waarvan slechts een klein deel het toestel 
niet gebruikte (6% van de mensen met een hoortoestel). Vergelijkbare 
Britse studies lieten een beeld zien waarbij in mindere mate hulp was 
gezocht voor gehoorproblemen. 

De drie bovengenoemde groepen die verschilden in hun ziektegedrag, 
zijn vergeleken op hun houding ten aanzien van slechthorendheid en 
hoortoestel .  Hieruit kwam naar voren dat, na controle voor verschillen 
in gehoorverlies : ( I )  zij die de gehoorproblemen niet met hun huisarts 
hadden besproken, relatief weinig last hadden van hun slechthorendheid, 
het meest frequent blijk gaven van een acceptatie van gehoorproblemen 
als 'nu eenmaal horend bij het ouder worden' ,  de minste voordelen 
zagen aan hoortoestelgebruik en vanuit hun omgeving weinig aansporing 
ervoeren om iets aan de gehoorproblemen te doen, (2) zij die wei hun 
huisarts raadpleegden maar geen hoortoestel op proef hadden gehad, 
vielen op omdat zij de meeste bedenkingen hadden tegen hoortoestelge-
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bruik, die te maken hadden met bet stigma dat verbonden is met s lecht
horendheid en hoortoestel ,  en zij zich hierin gesterkt voelden door de 
mensen om hen been, en (3) gebruikers van een hoortoestel de meest 
positieve houding hadden ten aanzien van bet toestel . 

In hoofdstuk 5 is de invloed van de houding op de uitkomst van de 
hoortoestelaanpassing onderzocht, middels een replicatie van bet onder
zoek van Brooks ( 1 989b). Ouderen die voor bet eerst een hoortoestel 
kregen, werden aselect in een experimentele en een controlegroep 
ingedeeld . Hun houding ten aanzien van slechthorendheid en hoortoestel 
werd vooraf bepaald met behulp van een vragenlijst. Deze l ij st had 
betrekking op de vier factoren van bet aangepaste Health Belief Model 
en twee factoren aangaande de reden van komst. In de controlegroep 
verliep de hoortoestelaanpassing volgens de gangbare procedure en in de 
experimentele groep werd deze aangevuld met counselling op basis van 
de vooraf gemeten houding. Zes maanden na de aanpassing is nagegaan: 
in welke mate men bet toestel gebruikte, of men er tevreden over was , 
en welke veranderingen er waren opgetreden in de ervaren beperkingen 
en handicap. Dit laatste werd bepaald aan de hand van een voor- en 
nameting met de GVH .  

Audiologische maten betreffende bet gehoor bleken bij te dragen tot 
de voorspelling van sommige aspecten van de uitkomst van de hoortoe
stelaanpassing. De mate waarin dit gebeurde was echter bescheiden; 4% 
van de verschillen in hoortoestelgebruik en I I % in tevredenheid konden 
door audiologische variabeien worden verklaard. Er werd geen verband 
gevonden tussen de uitkomst van de aanpassing en de leeftijd van de 
patient. 

De factoren van bet aangepaste Health Belief Model , aangaande de 
houding, gaven een aanzienlijke verbetering van de voorspelling op basis 
van de audiologische variabelen aileen. Met name de ervaren ernst van 
de gehoorprobiemen droeg bij tot de voorspel l ing van bet hoortoestelge
bruik en de vermindering in beperkingen en handicap. Mensen die vee! 
last hadden van hun gehoorproblemen gebruikten hun toestel uiteindelijk  
vaker en rapporteerden een grotere verbetering, dan mensen die net zo 
slechthorend waren maar daar minder last van ondervonden. 

De tweede factor van bet Health Belief Model , die betrekking heeft 
op de verwachtingen ten aanzien van bet hoortoestel , was speciaal 
gerelateerd aan de tevredenheid met bet toestel. Zij die met hoge 
verwachtingen aan de hoortoestelaanpassing begonnen, waren uiteinde
lijk meer tevreden met bet toestel dan mensen die er minder van ver
wachtten. Dit gold zowel voor realistische als te hoge verwachtingen, 
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zoals ' alles weer goed kunnen horen' en ' in een paar dagen aan bet 
toes tel kunnen wennen' .  

De bedenkingen tegen bet gebruik van een hoortoestel , die vooral 
betrekking hadden op bet stigma dat verbonden is met slechthorendheid, 
speelden geen rol in de voorspel ling van de uitkomst van de hoortoestel
aanpassing. 

De laatste factor van bet aangepaste Health Belief M odel, betreffende 
bet idee dat de patient heeft van de mening van de mensen in zijn 
omgeving, droeg bij tot de voorspelling van bet hoortoestelgebruik, de 
tevredenheid met bet toestel, en de beslissing om bet hoortoestel al dan 
niet te nemen. Zij die aangaven dat de mensen rondom hen positief 
stonden tegenover bet nemen van een hoortoestel en interesse toonden: 
( 1 )  maakten uiteindelijk  meer gebruik van bet toestel dan mensen met 
vergelijkbare gehoorproblemen (zowel objectief als subjectief) maar 
zonder sociale steun, (2) waren uiteindelijk meer tevreden met bet 
hoortoestel dan mensen met vergelijkbare verwachtingen van een toestel 
maar zonder sociale steun, en (3) zagen minder vaak af van bet nemen 
van een hoortoestel dan mensen met een vergelijkbaar gehoorverlies 
maar zonder sociale steun. 

De voorspelling van de tevredenheid met bet hoortoestel kon verder 
worden verbeterd door aspecten van de houding in beschouwing te 
nemen die niet tot bet aangepaste Health Belief Model behoren, te weten 
de vragen naar de reden van komst. Na controle voor de verschillen in 
slechthorendheid en opvattingen uit bet aangepaste Health Belief Model ,  
bleken mensen die bij aanvang aangaven dat zij echt met de bedoeling 
kwamen om een hoortoestel te nemen, er uiteindelijk meer tevreden mee 
te zijn dan mensen die zich hadden ingesteld op een andere oplossing, 
dan wei daarop hoopten. Er werd geen verschil gevonden tussen mensen 
die zeiden dat zij op eigen initiatief kwamen en mensen die aangaven dat 
zij kwamen op aandringen van anderen. 

In tegenstelling tot de bevindingen van Brooks ( 1 989b), bleek de 
extra counselling in de experimentele groep geen effect te hebben op de 
uitkomst van de hoortoestelaanpassing. Noch een verschil tussen de 
experimentele en controlegroep, noch een be'invloeding van bet effect 
van belemmerende opvattingen kon worden aangetoond. Dit is mogelijk  
bet gevolg van bet feit dat in  de  onderhavige studie het verschil tussen 
de experimentele en controle situatie veel kleiner was dan in de studie 
van Brooks, en de omstandigheden voor de extra counselling niet ideaal 
waren. Dat counselling van belang is bl ijkt uit de gevonden invloed van 
de houding op bet succes van de hoortoestelaanpassing. De bier gepre
senteerde studie laat verder zien op welke wijze,  in de normale klinische 
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praktijk, informatie over de houding verkregen kan worden, die als basis 
kan dienen voor gerichte interventie . Degene die bet hoortoestel aanpast 
verkeert waarschijnlijk  in de meest gunstige positie om de houding van 
de patient daadwerkelijk te belnvloeden. 

In hoofdstuk 6 zijn de ervaringen met de GVH in de studies naar hulp 
zoeken en hoortoestelaanpassing (respectievelijk hoofdstuk 4 en 5) 
geevalueerd. Met uitzondering van de Positieve Reacties van de Omge
ving subschaal, bleken de (sub)schalen van de GVH samen te hangen 
met: hulp zoeken voor gehoorproblemen, de mate waarin een hoortoestel 
wordt gebruikt en de tevredenheid met bet toestel. Bovendien l iet de 
GVH significante verbeteringen zien als gevolg van een hoortoestelaan
passing, en was bet de uitkomst-variabele die bet meest gevoelig was 
voor verschillen in slechthorendheid en houding. Geconcludeerd wordt, 
dat de GVH een betrouwbaar en valide meetinstrument is van (aspecten) 
van de beperkingen en handicap als gevolg van slechthorendheid . Voor 
toepassingen die om korte, globale maten van deze beperkingen en 
handicap vragen, is een verkorte versie van de GVH ontwikkeld . 
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Appendix 1: Difficulties mentioned in the preliminary study of the HHDI 

In this appendix the difficulties mentioned by 70 patients are reported in detail. 
When a subject mentioned several varieties of the same difficulty, it was only 
counted once. This means that the frequency of the difficulty is equivalent to the 
number of patients reporting it. This contrasts with table 3 . 1 of chapter 3 ,  where 
aggregated classes of difficulties were shown. In the tables below the number and 
percentage of patients reporting the difficulty are presented. 

Table A Number and percentage of respondents (N = 70) reporting difficulties 
classified into the HHDI-Performance Scale 

difficulty number of percentage of 
respondents respondents 

group conversation 42 60 
tv/radio 10 14 
speech in noise 10 14 
meeting 7 10 
telephone conversation 7 10 
specific voices 7 10 
shop 6 9 
telephone bell 4 6 
localisation 4 6 
speaker for large group 4 6 
office-window 4 6 
doorbell 3 4 
speech from wrong side 3 4 
public address system 2 3 
speaker with beard 1 1 

Table B Number and percentage of respondents (N=70) reporting difficulties 
classified into the HHDI Social Withdrawal Scale 

difficulty number of percentage of 
respondents respondents 

give up activities 6 9 
avoid difficult situations 5 7 
keep quiet in group 2 3 
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Table C Number and percentage of respondents (N =70) reporting difficulties 
classified into IniDI Emotional Response Scale 

difficulty 

strain 
isolated 
reluctant to use hearing tactics 
embarrassed 
powerless 
discouraged 
insecure 
hard to accept hearing loss 
anxious 
restless 
worried about hearing 
worried about getting obsolete 

number of 
respondents 

9 
6 
6 
3 
2 
2 
1 
I 
1 
1 
I 
1 

percentage of 
respondents 

1 3  
9 
9 
4 
3 
3 
1 

Table D Number and percentage of respondents (N=70) reporting difficulties 
classified into the IniDI Behaviours and Attitudes of Others Scale. 

difficulty number of percentage of 
respondents respondents 

don't communicate properly 20 29 
don't bother 6 9 
avoid talking to me 4 6 
show no sympathy 4 6 
get irritated/impatient 3 4 
don't understand what it means 2 3 
don't take you seriously 2 3 
find wrong answer strange 1 1 
think I only hear what I want to 1 l 
react strange when you tell them 1 1 
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Table E Number and percentage of respondents (N = 70) reporting difficulties not 
classifiable into the HHDI-scales. 

difficulty number of percentage of 
respondents respondents 

difficulties with aids 1 6  23 
unspecified difficulties 8 1 1  
bothersome noises 8 1 1  
related aural pathology 7 10  
loss of social contact 4 6 
danger in traffic 4 6 
loss of pleasure in music 3 4 
own voice sounds strange 1 I 
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Appendix 2: Items of the initial version of the HHDI 

Perfonnance 
1 Can you carry on a conversation with one person in a quiet room?* 
2 Can you carry on a conversation with one person, when there is music on the 

radio?' 
3 Can you carry on a conversation with one person in a noisy room (for example 

at a birthday party or in a refreshment-room?)* 
4 Can you follow the conversation of a small group of people, in a quiet room?* 
5 Can you follow the conversation of a small group of people, when there is 

music on the radio?' 
6 Can you follow the conversation of a small group of people, at a party?' 
7 When you are at home and it is quiet, can you understand somebody talking to 

you from an adjacent room?' 
8 When you are sitting in the front of a car, can you understand the people in 

the back?' 
9 Can you understand what is being said over the telephone?' 
10 When you are sitting in the rear at a church service, a play, or a lecture, can 

you understand what is being said?' 
1 1  Can you understand what is being said on the television, when the volume is 

set at a normal level?' 
12 Can you understand what the newsreader says on the radio, when the volume 

is set at a normal level?' 
13  Can you carry on a conversation with somebody in  a busy road?' 
14 Can you understand what a saleswoman says to you in a busy shop?' 
15 Can you follow the conversation of a small group at a dining table?' 
1 6  Can you understand what children say?' 
1 7  Can you hear the doorbell at home?* 
1 8  Can you hear the telephone bell?' 
19  When you are sitting in  a quiet room, can you hear somebody walking up to 

you from behind?' 
20 Can you hear the hom of a car, when you are in the street?' 
2 1  When you hear the hom of a car, can you tell from which direction the sound 

comes?' 
22 Can you understand people sitting on the side of your worse ear?' 

Social Withdrawal 
23 My hearing loss discourages me from using the telephone. 
24 My hearing loss discourages me from listening to the radio or television. 
25 My hearing loss discourages me from just striking up a conversation with 

somebody. 
26 My hearing loss discourages me from visiting people. 
27 My hearing loss discourages me from going to the shops. 
28 My hearing loss discourages me from doing the things I would like to do in 

leisure time. 
29 I avoid groups, because of my hearing loss. 
30 The buzzing of voices discourages me from starting a conversation. 
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Attitudes and Behaviours of Others 
3 1  The people I associate with, get annoyed when I don't understand what is 

being said. 
32 The people I associate with, think I only hear what I want to hear. 
33 The people I associate with, think it is bothersome when I ask them to repeal 

what they said. 
34 The people I associate with, leave me out of the conversation when I can 't 

understand what is being said. 
35 People avoid starting a conversation with me, because of my hearing loss. 
36 When I don't understand what they say, people act as if I'm stupid. 
37 The people I associate with, take care to speak to me in a way that enables me 

to understand them: 
38 The people I associate with, have the patience to tell me everything too. • 
39 The people I associate with, understand what it means to be hearing impaired.·  
40 The people I associate with, take my hearing impainnent into account.· 

Emotional Response 
41  I get angry with myself, when I can 't understand what is being said. 
42 I think it is stupid of me, when I can't understand what is being said. 
43 I find it hard to accept that I am hearing impaired. 
44 I find it hard to admit that I am hearing impaired. 
45 It annoys me when I can't understand what is being said. 
46 I feel depressed, because of my hearing loss. 
47 It makes me feel down-hearted, when I fail to understand somebody time and 

time again. 
48 I feel anxious in conversation, because of my hearing loss. 
49 I worry about all kinds of things, because of my hearing loss. 
50 When I can't follow the conversation, I feel excluded. 
5 1  Being hearing impaired makes you feel isolated, even when there are others 

around. 
52 It upsets me a lot, when I can't follow a conversation. 
53 I feel very embarrassed, when I give a wrong answer because of my hearing 

loss. 
54 I feel hampered in social contacts, because of my hearing loss. 
55 Because of my hearing loss I prefer to be alone. 
56 I dislike meeting new people, because of my hearing loss. 
57 I dislike having to ask others to take my hearing loss into account. 
58 I dislike having to ask others to help me, when I can't hear what is being said . 
59 Listening is such a strain for me, that it wears me out. 
60 When I can't follow the conversation, I feel powerless. 
61  My hearing loss makes me feel insecure in social contacts. 
62 Not hearing others properly, gives rise to tensions. 
63 My hearing loss makes me feel insecure in traffic. 

Answer categories: [1] (almost) never, [2] sometimes, [3] often, [4] (almost) always 

* scoring reversed 
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Appendix 3A: The final version of the BHDI 

Instruction 

With this questionnaire we want to get an impression of the difficulties you experi
ence as a result of your hearing loss. 

The questions deal with: 
- situations that may be difficult for you, like having a conversation on the tele

phone or listening to the television, 
- what it means to you to have a hearing loss, and 
- how others react to your hearing loss. 

Maybe you use aids to help you hear better, like an amplifier for the telephone, or a 
hearing aid. 

The answers to the questions should reflect the situation when using the aids 
you normally use. 

So, if you normally use an aid, then we would like you to tell us how it is with the 
aid. But if you normally do not use an aid, then we would like you to indicate how 
it is without an aid. 

With each question you can choose from four possible answers. Please encircle the 
answer that describes your situation best. 

For example 

In a bus, can you carry on a conversation with the person next to you? 

(almost) 
never 

sometimes often 
(almost) 
always 

Please, do not skip questions. 

Questions (answer categories as above, scored 1 to 4) 

* 

1 
2 

3 
4 
5 

1 68 

scoring reversed 

Can you carry on a conversation with one person in a quiet room?* 
Can you carry on a conversation with one person in a noisy room (for example 
at a birthday party or in a refreshment-room?)' 
Can you follow the conversation of a small group of people, in a quiet room?' 
Can you understand what is being said over the telephone?' 
When you are sitting in the rear at a church service, a play, or a lecture, can 
you understand what is being said?' 



6 Can you understand what is being said on the television, when the volume is set 
at a normal level?* 

7 Can you understand what a saleswoman says to you in a busy shop?* 
8 Can you follow the conversation of a small group at a dining table?* 
9 Can you hear the doorbell at home?* 
1 0  When you are sitting in a quiet room, can you hear somebody walking up to 

you from behind?* 
1 1  My hearing loss discourages me from using the telephone. 
1 2  My hearing loss discourages me from listening to the radio or television. 
1 3  My hearing loss discourages me from just striking up a conversation with some-

body. 
14 My hearing loss discourages me from visiting people. 
1 5  My hearing loss discourages me from going to the shops. 
1 6  My hearing loss discourages me from doing the things I would like to do in 

leisure time. 
1 7  I avoid groups, because of my hearing loss. 
1 8  The buzzing of voices discourages me from starting a conversation. 
1 9  In a group conversation I keep quiet for fear of saying the wrong thing. 
20 In a situation where several people are chatting, I give up trying to follow the 

thread of the conversation. 
2 1  The people I associate with, think it is bothersome when I ask them to repeat 

what they said. 
22 The people I associate with, leave me out of the conversation when I can't 

understand what is being said. 
23 The people I associate with, get annoyed when I don't understand what is being 

said. 
24 The people I associate with, think I only hear what I want to hear. 
25 People avoid starting a conversation with me, because of my hearing loss. 
26 The people I associate with, take care to speak to me in a way that enables me 

to understand them. *  
2 7  The people I associate with, have the patience to tell me everything too. ·  
28 The people I associate with, try to help me when I don't understand what i s  

being said.·  
29 The people I associate with, understand what it means to be hearing impaired. · 
30 The people I associate with, take my hearing impairment into account. ·  
31  I get angry with myself, when I can't understand what is  being said. 
32 I find it hard to accept that I am hearing impaired. 
33 It makes me feel down-hearted, when I fail to understand somebody time and 

time again.  
34 I feel anxious in conversation, because of my hearing loss. 
35 When I can't follow the conversation, I feel excluded. 
36 I feel very embarrassed, when I give a wrong answer because of my hearing 

loss. 
37 I feel hampered in social contacts, because of my hearing loss. 
38 I dislike having to ask others to take my hearing loss into account. 
39 Listening is such a strain for me, that it wears me out. 
40 My hearing loss makes me feel insecure in traffic. 
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Appendix 3B: Dutch version: Groninger Vragenlijst voor de Boorrevalidatie 

Instructie 

Met deze vragenlijst willen we nagaan welke moeilijkheden u ondervindt als gevolg 
van uw slechthorendheid. 
De vragen gaan over: 
- situaties die voor u moeilijk kunnen zijn, zoals telefoneren of het verstaan van de 

televisie, 
- wat het voor u betekent om slecht te horen, en 
- hoe de mensen in uw omgeving reageren op uw slechthorendheid. 

Misschien maakt u gebruik van hulpmiddelen, zoals een hoortoestel of een versterker 
op de telefoon. 

Ga bij het beantwoorden van de vragen uit van het gebruik van hulpmiddelen 
zoals u dat gewend bent. 

Dus: wanneer u meestal een hulpmiddel gebruikt, dan willen wij graag weten hoe 
het is met het hulpmiddel. 
Maakt u meestal geen gebruik van een hulpmiddel, geef dan aan hoe het is zonder 
hulpmiddel . 

Bij iedere vraag kunt u uit vier antwoorden kiezen. Wilt u een cirkel zetten om het 
antwoord dat het beste aangeeft hoe het voor u is? 

Voorbeeld 

Kunt u de nieuwslezer op de radio verstaan? 

(bijna) 
nooit 

soms vaak 
(bijna) 
altijd 

Slaat u alstublieft geen enkele vraag over. 

Vragen (antwoordmogelijkheden zoals hierboven, gescoord van 1 tot 4) 

* 

1 
2 

3 
4 
5 

6 

1 70 

scoring omgedraaid 

Kunt u in een rustige omgeving een gesprek voeren met een persoon?* 
Kunt u in een rumoerige omgeving een gesprek voeren met een persoon (b. v. op 
een veijaardagsfeestje of in een koffiekamer)?* 
Kunt u in een rustige omgeving een gesprek tussen meerdere mensen volgen?* 
Wanneer u te1efoneert, kunt u dan verstaan wat de ander zegt?* 
Kunt u verstaan wat er wordt gezegd, wanneer u achterin zit bij een toneelstuk, 
kerkdienst of lezing?* 
Kunt u de televisie verstaan, bij een nonnale geluidssterkte?* 



7 
8 

Kunt u in een drukke winkel verstaan wat de verkoopster tegen u zegt?* 
Wanneer u met meerdere mensen aan tafel zit te eten, kunt u dan het gesprek 
volgen?* 

9 Kunt u thuis de deurbel horen?* 
I 0 Als u in een rustige kamer zit, hoort u het dan wanneer iemand van achteren 

naar u toe komt lopen?* 
1 1  Mijn slechthorendheid weerhoudt mij er van om te telefoneren. 
12 Mijn slechthorendheid weerhoudt mij er van om naar de radio of televisie te 

luisteren. 
1 3  Mijn slechthorendheid weerhoudt mij er van om zo maar eens een praatje te 

maken met iemand. 
1 4  Mijn slechthorendheid weerhoudt mij er van om bij mensen op bezoek te gaan. 
15 Mijn slechthorendheid weerhoudt mij er van om naar winkels te gaan. 
1 6  Mijn slechthorendheid weerhoudt mij er van om bezig te zijn met de dingen die 

ik in mijn vrije tijd graag doe. 
1 7  Ik vermijd groepen, omdat ik slecht hoor. 
1 8  Veel geroezemoes weerhoudt mij er van om een gesprek te beginnen. 
1 9  In een groep hou ik me maar stil, om te voorkomen dat ik verkeerde dingen 

zeg. 
20 Wanneer er veel mensen door elkaar heen praten, dan trek ik mij maar terug uit 

het gesprek. 
2 1  De mensen met wie ik omga vinden het vervelend, wanneer ik hen vraag om te 

herhalen wat ze hebben gezegd. 
22 De mensen met wie ik omga praten zonder mij verder, wanneer ik het gesprek 

niet kan volgen. 
23 De mensen met wie ik omga ergeren zich er aan als ik iets niet versta. 
24 De mensen met wie ik omga denken dat ik aileen d1lt hoor wat ik wil horen. 
25 Mensen vermijden het om met mij een gesprek te beginnen, omdat ik slecht 

hoor. 
26 De mensen met wie ik omga praten z6 tegen mij dat ik het goed kan volgen. • 
27 De mensen met wie ik omga brengen het geduld op om ook mij alles te vertel-

len. • 
28 De mensen met wie ik omga proberen me te helpen, wanneer ik iets niet versta. • 
29 De mensen met wie ik omga begrijpen wat het betekent om slecht te horen. • 
30 De mensen met wie ik omga houden er rekening mee dat ik slecht hoor. • 
3 1  Ik word boos op mezelf, wanneer ik iets niet versta. 
32 Ik vind het moeilijk te accepteren dat ik slechthorend ben. 
33 Ik word er moedeloos van, wanneer ik iemand keer op keer verkeerd versta. 
34 Door mijn slechthorendheid voel ik mij gespannen in gesprekken. 
35 Wanneer ik het gesprek niet goed kan volgen, dan voel ik mij buitengesloten. 
36 Ik vind het erg pijnlijk, wanneer ik door mijn slechthorendheid een verkeerd 

antwoord geef. 
37 Ik voel mij door mijn slechthorendheid belemmerd in het contact met anderen. 
38 Ik vind het vervelend om anderen te moeten vragen om rekening te houden met 

mijn slechthorendheid. 
39 Luisteren is voor mij z6 inspannend, dat ik er vermoeid door raak. 
40 Door mijn slechthorendheid voel ik mij onveilig in het verkeer. 
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Appendix 4: Relationship of the lllllll with hearing impairment 

Means, standard deviations, and observed ranges of llliDI-scores for different 
impainnent groups (defined on the Better Ear Average), in hearing aid candidates 

The llliDI-final version (discussed in chapter 3) 

Table A The Perfonnance, Emotional Response, and Social Withdrawal scales 

BEA N Perfonnance Emotional Response Social Withdrawal 
M sd Range M sd Range M sd Range 

< 35 dB 42 23 . 1  5 . 6  1 2-36 1 8.5  6.5 10-40 1 7.2  6.9 10-34 
35-45 dB 101 25 .5 6. 1 12-38 20.5 6.6 10-37 1 6.5 4.7 10-30 
45-55 dB 80 28.8 5 . 6  1 2-39 23 .6 7 .0 12-40 20.2 6. 1 10-38 
;::: 55 dB 24 30.4  5 .5  15-37 22.5 8.2 10-39 20.4 7. 1 10-32 

overall 247 26.6 6 .2  1 2-39 2 1 .3 7. 1 10-40 1 8 .2 6 . 1 10-38 

Table B Reactions of Others, Negative Reactions and Positive Reactions (sub)scales 

BEA N Reactions of Others Negative Reactions Positive Reactions 
M sd Range M sd Range M sd Range 

< 35 dB 42 18 .2  5 .5  10-33 7.4 2 .3 5- 15  10.8 4.3 5-20 
35-45 dB 101  18 .3  4 .6  10-27 7.4 2.3 5- 15  10.9 4. 1 5-20 
45-55 dB 80 18 .7  4.7 10-33 8 .7  2 . 8  5- 1 6  10. 1 3 .7  5-19 
;::: 55 dB 24 1 6.5 3 .8 10-23 8 .0 3 . 1  5- 17  8.5 2.4 5-14 

overall 247 18 .3  4.7 10-33 7 .9 2 .6  5- 17 10.4 3.9 5-20 

The llliDI-short version (discussed in chapter 6) 

Table C The Disability, Handicap, and Total scales 

BEA N Disability Handicap Total 
M sd Range M sd Range M sd Range 

< 35 dB 42 23 . 1  5 .6  12-36 1 8 . 8  5 .9 1 0-34 41 .9 10.3 23-63 
35-45 dB 10 1  25.5 6. 1 12-38 19 .3  5 .5 10-34 44.8  10.3 22-72 
45-55 dB 80 28.8 5 .6  12-39 23 . 1  6 .3  10-37 5 1 .9 10.4 27-73 
;::: 55 dB 24 30.4 5.5 15-37 2 1 .9 7.0 10-38 52.3 1 1 .0 32-70 

overall 247 26.6 6.2 12-39 20.7 6.3 1 0-38 47.3 1 1 . 1  22-73 
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Appendix 5: Questionnaire on help-seeking for hearing impairment 

How would you describe your hearing? 
0 good 
0 poor 
0 bad 

2 Did you ever tell your doctor you have trouble hearing? 
0 yes 
0 no 

3 Did you ever have a hearing aid trial? 
0 yes 
0 no 

4 Do you have a hearing aid now? 
0 yes 
0 no 

5 Do you use the hearing aid? 
0 yes 
0 no 
0 not applicable 
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Appendix 6: Attitude Questionnaire for study on help-seeking 

For some of the questions below the wording had to be adapted to whether or not 
the respondent had a hearing aid. The questions marked 'a' were given to respon
dents without an aid and the questions 'b' to respondents with an aid. 

Severity 

I To what degree is your hearing impaired? 
2 a To what degree is your hearing loss troublesome in everyday life? 

b To what degree is your hearing loss troublesome in everyday l ife, when you 
are not using your hearing aid? 

3 a To what degree does your hearing loss interfere with your social life? 
b To what degree does your hearing loss interfere with your social life, when 

you are not using your hearing aid? 
4 I think my hearing is poor for my age. 
5 a I can still manage quite well without a hearing aid. 

b I would still be able to manage quite well without a hearing aid. 
6 a I can still hear quite well what is being said, if I put myself to it. 

b Even without a hearing aid I can still hear quite well what is being said, if I 
put myself to it. 

7 My hearing loss clearly affects the people around me too. 
8 I mix less with others because of my hearing loss. 
9 Hearing problems are so much part of growing old that there is no reason to 

see a doctor about it. 
1 0  When you grow old i t  gets less important to hear everything. 

response possibilities to questions 1 -3 : hardly or not at all I somewhat I quite I 
severely 
response possibilities to questions 4- 10: true I partly true I not true 

Benefits 

a 
b 

2 a 
b 

3 a 
b 

4 a 
b 

5 a 
b 

6 a 
b 

1 74 

I think a hearing aid has little to offer for me. 
A hearing aid has little to offer for me. 
I think a hearing aid would be an improvement for me. 
The hearing aid is an improvement for me. 
I am not sure whether a hearing aid would make me hear better. 
I am not sure whether my hearing aid makes me hear better. 
I think a hearing aid is a good help. 
A hearing aid is a good help. 
I think a hearing aid would make me hear faint sounds better. 
My hearing aid makes me hear faint sounds better. 
I think a hearing aid would make me hear better what is being said. 
My hearing aid makes me hear better what is being said. 



7 a I think a hearing aid would make listening less of a strain to me. 
b The hearing aid makes listening less of a strain to me. 

8 a I think a hearing aid would make it easier for me to follow group conversa
tion. 

b My hearing aid makes it easier for me to follow group conversation. 
9 a I think a hearing aid would not be much of a help in the situations that are 

most difficult for me. 
b My hearing aid is not much of a help in the situations that are most difficult 

for me. 
10 a I think a hearing aid would make me hear everything again.  

b The hearing aid makes me hear everything again. 

response possibilities to questions I - I  0: true I partly true I not true 

Costs 

a 
b 

2 
3 

4 a 

b 

5 a 

b 
6 a 

b 

7 a 
b 

8 a 
b 

9 a 
b 

10  a 
b 

I I  a 
b 

I would not like it when people would see I had a hearing aid. 
I do not like it when people see I have a hearing aid. 
A hearing aid makes me feel old. 
It is a disadvantages that a hearing aid makes your hearing loss so obvious to 
others. 
I think people will no longer regard you as fully fledged, when you are 
wearing a hearing aid. 
People no longer regard you as fully fledged, when you are wearing a 
hearing aid. 
What others would think about me wearing a hearing aid, would be unim
portant to me. 
What others think about me wearing a hearing aid, is unimportant to me. 
I think people will behave quite differently, when they see you are wearing a 
hearing aid. 
People behave quite differently, when they see you are wearing a hearing 
aid. 
I think a hearing aid is easy to handle. 
A hearing aid is easy to handle. 
I think a hearing aid will sound unnatural . 
A hearing aid sounds unnatural. 
I think a hearing aid would make noises too loud for me. 
My hearing aid makes noises too loud for me. 
I think a hearing aid will be expensive. 
I think a hearing aid is expensive. 
I think a hearing aid will be uncomfortable to wear. 
A hearing aid is uncomfortable to wear. 

response possibilities to questions I - 1 1 :  true I partly true I not true 

1 75 



Norm 

a 
b 

2 
3 a 

b 
4 a 

b 

5 
6 
7 

8 a 
b 

9 a 
b 

l O  a 
b 

People around me sometimes say I am not hearing well. 
People around me sometimes say I am not hearing well without my hearing 
aid. 
The people around me think I can still hear quite well without a hearing aid. 
The people around me think I would be able to hear better with a hearing 
aid. 
The people around me think I hear better with my hearing aid. 
The people around me doubt whether a hearing aid would be an improve
ment for me. 
The people around me doubt whether my hearing aid is an improvement for 
me. 
The people around me think a hearing aid has many disadvantages too. 
The people around me find a hearing aid ugly. 
The people around me think a hearing aid has more disadvantages than 
benefits. 
The people around me think I should obtain a hearing aid. 
The people around me think it was wise of me to obtain a hearing aid. 
The people around me urge me to obtain a hearing aid. 
The people around me urge me to use my hearing aid. 
The people around me advise me against obtaining a hearing aid. 
The people around me advise me against using a hearing aid. 

response possibilities to questions 1 - 10 :  true I partly true I not true 

The questions were presented in random order. 
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Appendix 7: Attitude Questionnaire for hearing aid fitting study 

The questions were presented in random order. 

Severity 

I To what degree is your hearing impaired? 
2 To what degree is your hearing Joss troublesome in everyday life? 
3 To what degree does your hearing loss interfere with your social life? 
4 I think my hearing is poor for my age. 
5 I can still hear quite well what is being said, if I put myself to it. 
6 My hearing loss clearly affects the people around me too. 
7 I mix less with others because of my hearing loss. 
8 It must be bothersome for the people around me to have to take my hearing loss 

into account. 
9 The real problem is that people do not speak clearly nowadays. 
IO Others think my hearing loss is troublesome; I think it is not that bad. 

response possibilities to questions I -3 : hardly or not at all I somewhat I quite I 
severely 
response possibilities to questions 4-1 0: true I partly true I not true 

Benefits 

I I think a hearing aid will be an improvement. 
2 I think a hearing aid will make me hear everything again. 
3 I think I will be able to get used to a hearing aid in a couple of days. 
4 I think it will be very hard for me to Jearn how to use a hearing aid. 
5 I only want a hearing aid if it makes me hear better in all situations. 
6 I wonder whether a hearing aid can make my hearing worse. 

response possibilities to questions I -6: true I partly true I not true 

Costs 

I I am sometimes embarrassed about my hearing difficulties. 
2 I find it hard to be open about my hearing problem. 
3 I find it hard to talk about my hearing problem. 
4 It is a disadvantages that a hearing aid makes your hearing loss so obvious to 

others. 
5 I appreciate it when people realise I have a hearing problem. 
6 It is pointless to hide your hearing loss, really. 
7 A hearing aid makes me feel old. 
8 I am afraid people will no longer regard me as fully fledged, when I wear a 

hearing aid. 
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9 I am afraid people will behave quite differently, when they see I am wearing a 
hearing aid. 

10 I don't like the idea that people will comment on my hearing aid. 
l l  I am concerned about the fact that others will see I have a hearing aid. 
12 I think the behind-the-ear hearing aids are small and inconspicuous. 
l 3  What others will think about me wearing a hearing aid, is unimportant to me. 

response possibilities to questions l - 13 :  true I partly true I not true 

Nonn 

l How do the people around you react to the idea that you may get a hearing aid? 
2 Would the people around you disapprove it when you would not use the hearing 

aid? 
3 The people around me are very curious to see how it will be with a hearing aid. 
4 I think the people around me will support me when I try a hearing aid. 
5 It matters to the people around me that I try a hearing aid. 
6 I think the people around me won't like it when I use the hearing aid in com

pany. 
7 The people around me advise me not to take a hearing aid. 
8 The people around me think the hearing loss is my problem, and don't want to 

be bothered by it too much. 

response possibilities to question l :  very positive I positive, I suppose I indifferent I 
negative; to question 2 :  yes, very I yes, I suppose so I I don't think so I absolutely 
not; to questions 3-8: true I partly true I not true 

Motivation for Attendance 

l Whose idea was it to obtain a hearing aid? 
2 I went to my doctor about my hearing, because I considered it necessary myself. 
3 Others urged me to obtain a hearing aid. 
4 The people around me really insisted that I should consult the doctor about my 

hearing. 
5 I went to the doctor about my hearing, to please somebody else. 
6 When I went to the doctor about my hearing, this was specifically to see about 

getting a hearing aid. 
7 I went to the doctor about my hearing, in the hope of having treatment other 

than a hearing aid. 
8 It took me by surprise when the doctor said I should consider taking a hearing 

aid. 
9 I was indecisive for a long time whether to obtain a hearing aid or not. 

response possibilities to question 1 :  entirely my own I partly my own, partly advised 
by others I I felt more or less forced; to questions 2-9: true I partly true I not true 
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Appendix 8: Hearing aid Use and Satisfaction Questionnaire 

Hearing aid Use 

The scoring according to Brooks is presented in brackets. 

Do you use your hearing aid . . . 
0 every day (7) 
0 most days (5) 
0 some days (3) 
0 only occasionally ( 1 )  
0 not at all (0) 

2 When you wear the hearing aid, do you use it . . .  
0 all day long ( 14) 
0 most of the day ( 10) 
0 about half the day (7) 
0 less than half the day (4) 
0 only short periods (2) 
0 I do not use it at all (0) 

3 How many hours a day do you use the hearing aid on average? 
0 never (0) 
0 less than 2 hours ( 1 )  
0 between 2 and 4 hours (3) 
0 between 4 and 8 hours (6) 
0 more than 8 hours ( 12) 

Satisfaction 

The questions below describe two opposite opinions about the hearing aid, namely A 
and B. All questions had five answer categories with the following structure in 
common: 

0 very A 
0 somewhat A 
0 neither A, nor B 
0 somewhat B 
0 very B 

1 Do you consider your hearing aid difficult or easy to insert? 
2 Do you consider your hearing aid necessary or unnecessary? 
3 Do you consider your hearing aid noisy or calm? 
4 Do you consider your hearing aid conspicuous or inconspicuous? 
5 Do you consider your hearing aid easy or difficult to use? 
6 Do you consider your hearing aid expensive or inexpensive? 
7 Do you consider your hearing aid tiring or relaxing? 
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8 Do you consider your hearing aid helpful or detrimental? 
9 Does your hearing aid fit well or poorly? 
1 0 Does your hearing aid sound good or bad? 
1 1  Do you consider your hearing aid uncomfortable or comfortable? 
1 2  Does your hearing aid make you feel confident or insecure? 
1 3  Does your hearing aid prove better or worse than expected? 
1 4  Is feedback from your hearing aid a frequent or infrequent problem? 
1 5  Are you dissatisfied or satisfied about your hearing aid? 
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Appendix 9A: The miDI-short version 

Disability 

1 Can you carry on a conversation with one person in a quiet room?* 
2 Can you carry on a conversation with one person in a noisy room (for example 

at a birthday party or in a refreshment-room?)* 
3 Can you follow the conversation of a small group of people, in a quiet room?* 
4 Can you understand what is being said over the telephone?* 
5 When you are sitting in the rear at a church service, a play, or a lecture, can 

you understand what is being said?* 
6 Can you understand what is being said on the television, when the volume is set 

at a normal level?* 
7 Can you understand what a saleswoman says to you in a busy shop?* 
8 Can you follow the conversation of a small group at a dining table?* 
9 Can you hear the doorbell at home?* 
10  When you are sitting in a quiet room, can you hear somebody walking up to 

you from behind?* 

Handicap 

1 1  My hearing loss discourages me from listening to the radio or television. 
12 My hearing loss discourages me from just striking up a conversation with some

body. 
13 In a situation where several people are chatting, I give up trying to follow the 

thread of the conversation. 
14 The people I associate with, think it is bothersome when I ask them to repeat 

what they said. 
15 The people I associate with, leave me out of the conversation when I can't 

understand what is being said. 
1 6  I find it hard to accept that I am hearing impaired. 
17  It makes me feel down-hearted, when I fail to understand somebody time and 

time again. 
18 When I can't follow the conversation, I feel excluded. 
19 I feel hampered in social contacts, because of my hearing loss. 
20 Listening is such a strain for me, that it wears me out. 

Answer categories: [ 1 ]  (almost) never, [2] sometimes, [3] often, [4] (almost) always 

"' scoring reversed 
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Appendix 9B: Dutch version: De verkorte versie van de GVB 

Beperkingen 

1 Kunt u in een rustige omgeving een gesprek voeren met een persoon?· 
2 Kunt u in een rumoerige omgeving een gesprek voeren met een persoon (b. v. op 

een veijaardagsfeestje of in een koffiekamer)?. 
3 Kunt u in een rustige omgeving een gesprek tussen meerdere mensen volgen?· 
4 Wanneer u telefoneert, kunt u dan verstaan wat de ander zegt?• 
5 Kunt u verstaan wat er wordt gezegd, wanneer u achterin zit bij een toneelstuk, 

kerkdienst of lezing?• 
6 Kunt u de televisie verstaan, bij een normale geluidssterkte?• 
7 Kunt u in een drukke winkel verstaan wat de verkoopster tegen u zegt?• 
8 Wanneer u met meerdere mensen aan tafel zit te eten, kunt u dan het gesprek 

volgen?· 
9 Kunt u thuis de deurbel horen?· 
10 Als u in een rustige kamer zit, hoort u het dan wanneer iemand van achteren 

naar u toe komt !open?· 

Handicap 

1 1  Mijn slechthorendheid weerhoudt mij er van om naar de radio of televisie te 
luisteren. 

1 2  Mijn slechthorendheid weerhoudt mij er van om zo maar eens een praatje te 
maken met iemand. 

1 3  Wanneer er veel mensen door elkaar heen praten, dan trek ik mij maar terug uit 
het gesprek. 

14 De mensen met wie ik omga vinden het vervelend, wanneer ik hen vraag om te 
herhalen wat ze hebben gezegd. 

15 De mensen met wie ik omga praten zonder mij verder, wanneer ik het gesprek 
niet kan volgen. 

1 6  Ik vind het moeilijk te accepteren dat ik slechthorend ben. 
1 7  Ik word er moedeloos van, wanneer ik iemand keer op keer verkeerd versta. 
1 8  Wanneer ik het gesprek niet goed kan volgen, dan voel ik mij buitengesloten. 
1 9  Ik voel mij door mijn slechthorendheid belemmerd in het contact met anderen. 
20 Luisteren is voor mij z6 inspannend, dat ik er vermoeid door raak. 

Antwoordcategorieen: [ 1 ]  (bijna) nooit, [2] soms, [3] vaak, [4] (bijna) altijd 

* scoring omgedraaid 
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