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Abstract 

Objective: To explore areas of functioning, disability and environmental factors of adults with 

hearing loss (HL) by using the ICF classification as a tool to determine and document each 

element. Design: A qualitative study applying mainly focus-group methodology was applied). 

Study sample: Dutch and South African adults (≥18 years of age) with HL (20-95 dB HL) 

who used oral communication as first communication. Summative content analysis was 

performed on the transcripts by linkage to appropriate ICF categories. Results: 143 ICF 

categories were identified, most of which belonged to the Activities & Participation (d) 

component, closely followed by the Environmental factors component. Informants 

specifically mentioned categories related to oral communication and interaction. Assistive 

technology (such as hearing aids), noise,and support by and attitudes of others in the 

environment of the informants were considered highly influential functioning and disability. 

Conclusions: The present study illustrates the complexity and comprehensiveness of aspects 

involved in functioning and disability of adults with HL. The findings highlight the necessity 

of using a multidimensional tool, such as the ICF, where both internal and external aspects are 

valued and considered in the analysis. 

 

Introduction 

Hearing loss is usually described by psycho-acoustic measurements such as pure tone 

audiometry and speech audiometry. While these tests are appropriate for measuring specific 

functions, they appear to be limited in predicting the consequences that a hearing loss has on a 

person’s daily activities and involvement in life situations. This is illustrated by the generally 

fair-to-moderate correlations between psycho-acoustic measurements and disability-based 

questionnaires that are reported (e.g., Chang et al., 2009). A limitation to disability-based 
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questionnaires related to hearing loss is the large number of instruments available and the 

clear lack of consensus of which questionnaire to use (Granberg et al. 2014a). Reviews have 

revealed that during the last decades, over 60 different questionnaires have been used to 

assess the effects of hearing loss (Bentler & Kramer, 2000; Kramer, 2005; Noble, 1998), with 

new ones still being developed.  

 

The perspective currently often employed when mapping functioning with hearing loss is a 

‘consequences’- perspective: What are the hearing functions, daily activities, and life 

situations negatively affected by the hearing loss and to what extent? However, there are 

many contextual factors within or outside the individual that can influence a person’s 

functioning with hearing loss, both negatively and positively. In disability models, contextual 

factors may act as moderating or mediating variables in, for instance, the relationship between 

health related activities and the engagement in life situations (Wang et al., 2006). For 

example, a hearing aid (contextual factor) may be purchased because of problems in one-to-

one conversing (a health related activity) and cause less communication problems when 

socializing (engaging in life situations). In this case, the hearing aid is a moderating factor, as 

it influences the extent to which the health related activity influences the engagement in life 

situations. Conversation problems may also increase perceived hearing loss stigma, in turn 

strengthening withdrawal from vital activities such as socializing. In this case, hearing loss 

stigma is a mediating factor and is part of the causal pathway between problems with a health 

related activity and the engagement in a life situation. Numerous studies have identified such 

environmental factors, such as hearing aids (Mulrow et al., 1990), the acoustical environment 

(Gatehouse & Noble, 2004), hearing loss stigma (Hétu, 1996), and applied coping strategies 

(Garstecki & Erler, 1999). Consequently, failing to map such factors would yield an 

incomplete understanding of a person’s functioning and personal situation. 
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The importance of applying a multidimensional approach in treating patients with hearing loss 

is increasingly acknowledged within the clinical audiological setting (e.g., Boothroyd, 2007). 

However, there is still no consensus of which measurement instruments to be used, or, more 

fundamentally, what particular aspects of human functioning and disability should be 

obtained to perceive a multidimensional view of an adult’s functioning with hearing loss.  

 

The International Classification of Functioning, Disability and Health (ICF) is a framework 

providing a common language for describing health and health-related states. It merges a 

biomedical paradigm with a social paradigm such that a wider understanding of human 

functioning can be facilitated. It applies a ‘components of health’ classification. In other 

words, the constituents of human functioning rather than just the consequences of a disease or 

condition, can be described. A person’s functioning is described in terms of the person’s body 

(Body functions and Body structures component) and in terms of the activities the person 

executes and the situations the person is involved in (Activities & Participation component) 

(WHO, 2001). Body functions are the physiological functioning of body systems, whereas 

body structures are anatomical parts of the body. Activities refer to the execution of a task or 

action by an individual and Participation refers to involvement in life situations. In the ICF, 

Functioning is the umbrella term for all body functions, activities, and participation, and 

Disability is the umbrella term for all impairments, activity limitations, and participation 

restrictions. The ICF also states that a person’s functioning can be influenced by contextual 

factors (Environmental and Personal factors). Environmental factors make up the physical, 

social, and attitudinal environment in which people live and conduct their lives, while 

Personal factors relate to the intrinsic part of the individual not related to the health condition 

such as the person’s age or sex. All possible Body functions and structures, Activities & 
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Fig 1. The hierarchical structure of ICF with examples from each level is provided. Note that all 

levels are connected to each other; the deeper category contains a more detailed specification of 

the previous category. The personal factors component lacks categories. Figure adopted from 

Granberg et al. in press. 
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Participation and Environmental factors are listed as health domains in the classification. ICF 

is hierarchical, with numerical category codes for use when assessing health related 

information (Fig.1). 

 

The ICF has become a universally accepted framework across various medical disciplines 

(ICF Research Branch., 2012). Although some efforts have been made toward the adoption of 

the ICF in scientific and clinical audiological work (Hickson & Scarinci, 2007), general 

knowledge of the ICF and its use in daily practice are not yet widespread within the 

audiological community. One reason for this may be that the ICF contains a large number of 

categories (1424) on different levels. This issue has been identified in other disciplines as 

well, and, hence, the WHO initiated the development of ICF Core Sets. A Core Set is a set of 

ICF categories of particular relevance for a specific health condition, target group or situation. 

So far, 31 Core Sets have been developed for various health conditions, target groups or 

situations (ICF Research Branch, 2012). 

 

In 2008, the international project ICF Core Sets for Hearing Loss was initiated (Danermark et 

al., 2010). Its final aim was to develop two Core Sets (a Comprehensive and a Brief) that 

comprehensively describe the functioning and disability of adults with hearing loss. The 

WHO has developed a rigorous procedure to obtain the Core Sets consisting of three phases: a 

preparatory phase (I), a consensus phase (II), and a validation phase (III). The first phase 

comprises four scientific studies involving the researcher perspective (a systematic review), 

the patient perspective (a focus group study and a multicentre study), and the expert 

perspective (a web survey) (Danermark et al., 2010). To date, phase I and II of the project  

have been carried out  (Danermark et al., 2013; Granberg et al., 2014ab).  
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The current paper reports on the findings of one of the preparatory studies in phase I, namely 

the focus group study.  When applying the ICF perspective to assess functioning and 

disability, potentially important influencing contextual factors would be the influence of 

personal factors. This component currently lack categories due to large social and cultural 

variations associated with the content of that component (WHO, 2001, pp. 8). Nontheless, a 

thorough documentation of the personal factors important for functioning and disability 

revealed by the informants was made in this study. The results from that documentation will 

be presented and discussed in a separate paper.  

 

The objective of the present study was: 

 To explore areas of functioning, disability and environmental factors of adults with 

hearing loss by using the ICF classification as a tool to determine and document each 

element 

 

This study will provide an in-depth insight into what adults with hearing loss themselves 

report as important factors in the functioning with hearing loss as one significant aspect in the 

development of ICF Core Sets for Hearing loss.  

 

Methods 

Design 

A qualitative study was adopted. Focus groups were used as the main data collection method. 

Three groups were held in South Africa (SA) and three in the Netherlands (NL). The 

countries were chosen based on their differences in development status. SA is classified as a 

developing country, while NL is concerned a developed country. The choice of six focus 

groups in this study was based on previous reports on ICF core set projects, where 4 to 6 
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focus groups were required to collect sufficient information about functioning and contextual 

factors to reach data saturation (e.g. Boonen et al., 2009; Coenen et al., 2011; Gradinger et al., 

2011). The focus groups were organized according to three age groups (18-40 years, 41-60 

years and 61 years and above). It was assumed that persons of similar ages and life phases 

(i.e., with regard to work and family life) would stimulate group interaction and discussion, 

yielding richer data.  Focus group size is normally based on aspects such as topic complexity, 

with 6 to 10 participants being optimal (Morgan, 1998). However, in the present study the 

hearing disability was taken into consideration and therefore it was decided that smaller 

groups should be used to facilitate communication between group members. 

Additional interviews 

In SA, two of the focus groups (41-60 and ≥ 61) included limited participants as a result of 

recruitment difficulties and last minute dropouts. It was therefore decided to supplement the 

focus group data from SA with individual face-to-face interviews following the same ICF 

protocol as for the focus groups. Eight additional interviews were conducted (four in each age 

group).  

Participantss 

Inclusion criteria 

Individuals were included if they:  1) fulfilled the clinical criteria for degree of hearing loss, 

i.e., mild (20- <40 dB HL), moderate (40-<70 dB HL), severe (70- <95 dB HL) or profound 

hearing loss (≥95 dB HL) (HEAR, 1996); 2) were at least 18 years old; 3) used oral language 

as first communication mode; 4) were conversant in English (SA) or Dutch (NL); 5) were 

willing to share and discuss aspects of functioning, disability and contextual factors in relation 

to self- experienced hearing loss; 6) had understood the purpose of the study, and 7) had 

signed an informed consent. 
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Sampling 

Purposeful sampling was applied with a maximum variation strategy (Quinn Patton, 2002). In 

purposeful sampling, the participants are chosen for their ability to provide the researcher 

with information. A maximum variation strategy means that a number of characteristics 

important for the studied phenomena are identified and maximum diversity of these 

characteristics is strived for in the sample (Ayres, 2007). In this study, maximum variability 

was applied according to age, sex and degree of hearing loss. In SA there was also an effort 

made to obtain maximum variation in the following demographic charateristics: cultural 

backgrounds (home language), ethnicity, and levels of education.  

Recruitment 

In SA participants were recruited from patient population of the Department of Speech-

Language Pathology and Audiology, University of Pretoria In the Netherlands, participants 

were recruited from the patient population of the Audiological Center of the VU University 

Medical Center in Amsterdam. The present study was approved by the Medical Ethics 

Committee of the VU University Medical Center in Amsterdam, the Netherlands, and by the 

Research Ethics Committee of the Faculty of Humanities, University of Pretoria, South 

Africa.  

Altogether, 36 informants participated in the study (Table 1).  

Context 

The two countries differed significantly from several perspectives.  SA is a multicultural 

country with eleven official languages and a heterogeneous population in segments of 

developed and developing settings and with an estimated population of 50.59 million 

(Statistics South Africa, 2011). NL is classified as one of the wealthiest countries in the world 

(Eurostat, 2013), with one official language and a population of around 17 million inhabitants. 

About 21% of the population is classified as immigrants (persons with at least one parent born 
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Table 1. Characteristics of the informants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*One of the informants true age turned out to be 62 instead of 60 years old, but It was nonetheless decided to 

let the person stay and participate in the focus group session. As the person was still active in the work force. It 

would not have a negative influence on the group discussion in any substantial way.  

 

 South African 
sample 
(n=20) 

Dutch  
sample  
(n=16) 

Sex (%) Males 
Females 

65 
35 

44 
56 

Age in age groups (M & Range) 18-40 
41-60 
≥61 

29.6 (25-39) 
53.4 (42-62*) 
76.3 (72-84) 

29.8 (29-31) 
49.0 (42-53) 
72.3 (62-87) 

Type of HL (%) Conductive 
Sensorineural 
Mixed 

- 
60 
40 

12.5 
75 

12.5 

Degree of HL (%) Mild 
Moderate 
Severe 
Profound 

20 
55 
20 
5 

25 
50 
6 

19 

Highest educational level (%) University  
High School 
Secondary school 
Primary School 
(Missing data) 

25 
40 
15 
15 
(5) 

 

Self- reported first language (%) Afrikaans 
Zulu 
English 
Sotho 
Sepedi 
Ndebele 
(Missing data) 

45 
25 
10 
5 
5 
5 

(5) 
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abroad); however, the majority of the immigrants (55%) are of Western origin (Verweij et al., 

2012).  

Procedures 

The focus groups in SA were all chaired by one moderator and one assistant who was 

responsible for taking notes, observing the group and audio recording of the discussions. The 

individual interviews were carried out by two interviewers together.  The 

moderator/interviewers were clinical research audiologists, with experience in 

moderating/interviewing groups and individuals with hearing loss.  In NL, the moderator was 

a psychologist working in the field of audiology, trained in focus group moderation and had 

chaired several focus groups in the past. 

Each focus group session/interview was recorded and later transcribed verbatim. The 

informants filled out a form containing brief questions about socio-demographic information 

and some details regarding their hearing loss. After a short introduction, seven open-ended 

questions were formulated based upon the different ICF components Body functions, Body 

structures, Activities & Participations, Environmental factors and Personal factors. If 

necessary, the moderator added probing questions or clarified the questions. The questions 

were based on questions used in former Core-Sets projects modified to fit the target group of 

adults with HL. The following questions were used:  

1. How does your hearing loss affect you? (Probe: How does it affect your health, your 

feelings?) 

2. If you think about your body, in which parts are your problems? 

3. If you think about your daily life, how does your hearing loss affect the things you can 

and cannot do? 

4. If you think about your environment and where you work and live, what and/or whom 

do find helpful and supportive? 
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5. If you think about your environment and where you work and live, what and/or who 

makes it difficult for you? 

6. If you think about yourself and about your hearing loss – what helps you to handle 

your hearing loss? 

7. If you think about yourself and about your hearing loss – what makes it difficult for 

you to handle your hearing loss? 

Qualitative data analysis 

The method of data analysis applied in the current study was based on summative content 

analyses described by, e.g., Hsieh and Shannon (2005). All data were connected (i.e. linked) 

to the ICF framework, using a specific analysis method called „the seven steps linking 

procedure’ was developed.  This method combines the established ICF linking rules designed 

for connecting different kinds of scientific data to ICF (Cieza et al., 2002; Cieza et al., 2005) 

and the linking rules developed especially for audiological data (Granberg et al., 2014b).  The 

method used in the present analysis consisted of seven steps: 1) identification of a meaning 

unit, 2) definition of the meaningful concept(s)t, 3) interpretation of the underlying meaning, 

4) determination of the linking uni(s)t, 5) deriving the appropriate ICF category, 6) 

documentation of linking rule applied and 7) checking the representativeness of the chosen 

ICF categories. The method is fully explained in Appendix 1, with an example provided in 

Table 2. As is customary within content analysis, a transcribed interview is viewed as a unit of 

analysis. In this study, each focus group represented a unit of analysis. As stated above, in SA 

additional individual interviews were also conducted. These were added to the units of 

analysis of the different focus groups from South Africa. Altogether, this resulted into six 

units of analysis used for further analysis.  The frequencies of ICF categories were calculated 

across units of analysis. In order to avoid favoring groups/informants that, e.g., expressed 

statements repeatedly, an ICF category was only counted once within a unit of analysis, even 
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Table 2. Example of content analysis of the verbatim transcription according to the seven- steps linking procedure.  

The seventh step (not shown in the table) consists of checking the representativeness of chosen ICF categories.   

 

 

 

 

 

 

 

1.  Meaning unit 2. Meaningful concept 3. Interpretation of the 

underlying meaning 

4. Linking unit 5. ICF category 6. Linking rule 

“I feel embarrassed because I 

feel…eh, you know, my 

students and my colleagues 

expect, you are a professor, 

you should know what’s 

happening, you know” 

I feel embarrassed  

students and 

colleagues expect you 

to know things since 

you are a professor 

Others expect me to 

behave and interact as 

an professor and when I 

fail in doing that, it 

makes me embarrassed 

I feel 

embarrassed 

b152  

embarrassed 

Cieza, rule 3  

Attitudes of 

colleagues and 

students 

e425  

Interaction 

according to 

social rules 

d7203  
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if it had appeared several times within the unit of analysis. The maximum appearance of a 

single ICF category was therefore six (one per unit of analysis). The analyses of the data were 

conducted by two of the authors (SB and MP) separately who were well trained in ICF and in 

the linking procedure. The authors checked and reanalyzed a proportion of the analyses of 

their colleagues´(translated) data in order to assure quality assurance. 

Not covered 

In all units of analysis, some of the revealed information could not be assigned to any ICF 

category. In accordance with the established linking rules, this type of information was coded 

as nc (not covered by ICF) (Cieza et al., 2005). Some information was recognized as ‘nc’ but 

could still be assigned to a specific ICF component. This information was coded with the 

component letter in combination with nc, e.g. e-nc, as suggested and performed in a former 

preparatory study in the project (Granberg et al., unpublished data). The identified concepts 

coded as ‘component not covered’ were further analyzed and sub-categorized but not included 

in this study.   

Results 

ICF categories 

In total, 2508 meaning units were identified in the transcripts and further analyzed. This 

resulted in the identification of 143 units which could each be classified in unique ICF 

categories (Table 3). Of these, 55 % were linked to third level categories, 38 % to second 

level categories, 6 % to first level (chapter level), and <1% to fourth level categories. 

Nineteen ICF categories, from all ICF components, were identified in all six units of analysis. 

Although a number of meaning units were linked to only a few different ICF categories, many 

meaning units were linked to a wide range of ICF category codes. Below is an example of 

this:    

14



Table 3. Identified ICF categories in units of analysis.  

*concepts linked to chapter level only.  

 Note that only the numeric codes of the ICF categories are presented. Both numeric codes and labels are shown in Appendix 2.   

ICF categories 
present in six units  

of analysis                             
n= 19 

ICF categories 
present in five units 

of analysis  
n= 10 

ICF categories 
present in four units 

of analysis  
n=13 

ICF categories 
present in three units 

of analysis  
n= 11 

ICF categories 
present in two units 

of analysis  
n=29 

ICF categories 
present in one unit  

of analysis  
n=63 

Relative frequency of  
ICF categories in 

components 
n=143 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

Activities & 

Participation (d) 

d115; d310; d350; 

d3504; d3602; d850; 

d9205 

d110 d3503; d3600; d7203; 

d910; d9202 

d6200; *d7  d2202; d4750; d6504; 

d710; d730; d740; 

d7500; d7600; d7603; 

d7701; d820; d9201 

d150; d230; *d3; 
d3501; d360; d3601; 
d450; d4503; d4702; 

d4751; d7400; d7401; 
d750; d760; d770; 

d7700; d8451; d860; 
*d9; d930; d9300 

48 (34%) 

Environmental 

factors (e) 

Environmental 

factors (e) 

Environmental 

factors (e) 

Environmental 

factors (e) 

Environmental 

factors (e) 

Environmental 

factors (e) 

Environmental 

factors (e) 

e1250; e1251; e250; 

e2500; e2501;  e310; 

e325; *e4 

e1150; e150; *e3; 

e330; e355 

e1151; e1650; e320; 

e460; e5350 

e1200; e2254; e360; 

e410; e465; e5800 

e1501; e1502; e2253; 

e315; e450; e5802 

*e1; e1100; e1350; 
e2201; e240; e255; 
e340; e345; e415; 
e420; e425; e430; 

*e5; e5450; e5700; 
e580; e5900 

47 (33%) 

Body functions (b) Body functions (b) Body functions (b) Body functions (b) Body functions (b) Body functions (b) Body functions (b) 

b152; b230 b1300; b2300 

 

b140; b1400; b2351 *b1; b2301; b2401; 
b28010 

b1265; b1560; b2302; 
b2400;  
b3400 

b1260; b1263; b1266; 
b130; b1342; b1402; 
b144; b1600; b1602; 
b1644; *b2; b2303; 

b2304; b240; b2404; 
b280; b2801; b310; 

b3100; b3101; 
b320; b330; b7601 

39 (27%) 

Body structures (s) Body structures (s) Body structures (s) Body structures (s) Body structures (s) Body structures (s) Body structures (s) 

s250; s260 s240 - - s110; s2500; s2502; 

s2600 

s1106; s2501 9 (6%) 
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“….Because the speech is my biggest problem…So tiring, you are lip-reading, you are 

watching people‟s faces, trying to recognize sounds, so I‟m really totally worn out every day. 

And I have…, I am a sales manager so [LAUGHING] I‟m constantly calling and so on, so its‟ 

really tiring.” 

Speech is problematic  d310 Communicating with-receiving-spoken 

messages   

Lip-reading, looking at someone's face d3602 Using communication techniques 

Recognize sound d115 Listening 

Tiring, totally exhausted b1300 Energy level 

Sales manager  pf (Personal background) 

Constantly calling d3600 Using telecommunication devices 

A sample of identified categories from the different ICF components will be presented with 

supplemented statements below.  

Activities & Participation (d) 

Eight chapters of component (d) were identified. Thirty four percent of all categories 

belonged to (d). Of these thirty-one percent belonged to Ch.7 Interpersonal interactions and 

relationships, 21% to Ch.3 Communication, 15% to Ch.9 Community, social and civic life, 

11% to Ch.4 Mobility, 8% to Ch.8 Major life areas, 6% to Ch.1 Learning and applying 

knowledge, and 4% each to Ch.6 Domestic life and Ch.2 General tasks and demands. Seven 

categories were recognized in all six units of analysis. Five of these were related directly to 

oral communication (d115, d310, d350, d3504, d3602) while the other two (d850 

Remunerative employment, d9205 Socializing) represented other kinds of interactions where 

the hearing loss was considered highly influential. Several informants specifically described 
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participation restriction (problems experienced in involvement in life situations) in relation to 

socialization. One woman expressed this issue in the following manner:   

“…it affects a lot if you can‟t hear. Because you can‟t ... you don‟t want to go out with 

people; you don‟t want to go out to nowhere ´cause you only want to stay in the house on your 

own and your husband because he knows how it feels…” 

Many informants expressed the use of communication techniques (d3602) as a solution- 

focused way of handling communication breakdowns. For example:    

 “…You know, I have cocktail parties, or everybody is talking, and I don‟t know what to do, I 

have to take off my hearing aids and just focus on the lips...”  

“ ..If I deal with ladies [women], like at shops, sometimes I say: "sorry can you please speak 

up, I can´t hear you...”  

“…Yes, when I‟m in a meeting and I cannot understand people, I do go and sit like this [cups 

her hands behind her ears]…” 

The category d7203 Interacting according to social rules was identified in three out of six 

units of analysis. Mostly, this category was recognized through interpretation of underlying 

meanings in the meaning units. Often, the informants described interaction difficulties due to 

misunderstandings or misinterpretations of questions and expressions resulting in humiliating 

or embarrassing situations for them. One woman explained the following: 

“…one of the daily problems, when I meet new people especially [compared to when] I‟m 

talking to people who are used to me, who know my condition….. but if I‟m talking to 

someone new it‟s like he says „what‟s wrong with this one‟, especially [when it’s] in a 

group…” 
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Environmental factors (e) 

Thirty-three percent of all categories  belonged to the (e) component. Twenty- five percent 

belonged to Ch.1 Products and technology, 21% to Ch.3 Support and relationship, 19% to 

Ch.4 Attitudes, and 17% each to Ch.2 Natural environment and human-made changes to 

environment and Ch.5 Services, systems and polices. Eight categories from the (e) component 

were identified in all six units of analysis. Five of them belonged to the physical surrounding 

(e1250, e1251, e250, e2500, e2501), while the other three (e310, e325, e4) were related to the 

human and social environment. Sound quality (e2501) was often expressed in terms of 

external noise. Several informants described how influential this environmental factor was in 

their daily lives. For example: 

“...when performing a task [at work] in a noisy place and people quickly expect you to do 

something, and there‟s no time to repeat it [the instruction], it looks like I‟m a bit incompetent 

for that job...” 

“…well, the hardest thing I think is that you, eh in eh, [when you participate in] large group 

settings with a lot of background noise around it, yes, I frankly rather stay away from it But I 

don‟t do that, I still go because, yes, eh, I think to myself: I may catch something. Better than 

nothing. But it staysl hard.…” 

Hearing aids (e1251 Assistive technology and products for communication) were frequently 

mentioned during the focus groups or the interviews. Mostly, hearing aids were considered as 

facilitators in daily life and were often considered, from a hearing loss perspective, to be a 

device that facilitate many of the hearing in daily life situation, and to some, was even 

considered indispensable..  

“..Now, putting the hearing aid on is what gets me through the day, otherwise I can´t hear 

nothing...” 
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Several informants also expressed the complex and, for some, emotionally frustrating process 

of finding a hearing aid that they felt worked out well for them.  

“….I found now, what‟s became extremely frustrating for me is all the experiments I‟ve got to 

go through to sort of find a hearing aid that actually works. And I‟ve never found a hearing 

aid that connects you to the job  [i.e., is working] the way it should be doing, and look that‟s 

quite a, you know, quite a broad claim to be making, you know, against all the technology 

that‟s out there internationally…” 

Support from the immediate family (e310) was considered highly important in all six units of 

analysis. The informants often expressed how they could relax and ‘be themselves’ among 

their loved ones and they indirectly acknowledged this as important support.  

“…I thank God for my wife because at the end of the day…you can ask her four times: “What 

did you say”...” 

“…The best part of the day is when I go home and it‟s just my husband and, you know, we 

understand, I can take it out then, my ears relax [laughter]…” 

The ICF category e1650 Financial assets was identified in four units of analysis. Money 

seemed to be an issue, often in relation to being able to obtain hearing aids or getting ahold of 

more advanced hearing aids.  

“…I need the hearing [aid] but sometimes I‟ve got no money, and maybe my mother has no 

money to buy [it for me], and then me, I try to come here [public hospital] to get the hearing 

aid…” 

“… [The hearing aid] costs me a fortune, but this is one that has automatic control. It controls 

volume, tones. So I only put it in my ear and I forget about it…” 
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Body functions (b) 

In all, 27% of the categoriesbelonged to component (b). Four chapters were identified; Ch.1 

Mental functions (44%), Ch.2 Sensory function and pain (38%), Ch.3 Voice and speech 

functions (15%) and Ch.7 Neuromusculoskeletal and movement-related functions (3%). The 

two categories most frequently identified were b230 Hearing functions and b152 Emotional 

functions. The feelings most often expressed were negative: frustration, anxiety, 

unpleasantness, feelings of stupidity, irritation, shame, insecurity, etc. Very few positive 

emotions were reported by the informants. However, one participant described his/her 

immediate response upon receiving hearing aids for the first time: 

“…well, the first three days you wear them, then you go like, I walked outside like: „Oh, how 

lovely, I can hear the birds. Oh, I hear some noise from the village, how lovely…” 

In five units of analysis, b1300 Energy level was identified. This was often expressed as 

tiredness or exhaustion in relation to listening: 

“…I fell asleep when I was at the meeting and after they said to me “I know why you fell 

asleep, because you couldn‟t concentrate the whole period…” 

“…But if you look at experiences with fatigue in particular, that‟s the most important, that 

you are totally worn out at the end of the day at the age of 35. And I have a profession where I 

can sit… Totally worn out… Not possible… I cannot keep it up until I‟m 67 – that‟s just not 

possible…” 

One 4
th

 level category, b28010 Pain in head and neck, was identified in three units of 

analysis. The informants reported headaches, especially, as a consequence of having to 

concentrate so much on listening. 
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Body structures (s) 

Very few categories of Body structures were identified (6%). All belonged to Ch.1 Structures 

of the nervous system or Ch.2 The eye, ear and related structures. All categories were related 

to the hearing system, and most categories belonged to the auditory sensory system (s240, 

s250, s2500, s2501, s2502, s260, s2600). Two categories were related to the central auditory 

nervous system, i.e., s110 Structure of brain and the more specific 3rd level category code, 

s1106 Structure in cranial nerves. The latter was expressed in a meaning unit as follows:  

“…I think it´s the auditory nerve [that´s affected]. I think…” 

Not covered  

In all units of analysis, the coding ‘e-nc’, appeared. The sub-categorization of this coding 

revealed that ‘behaviors of others’ (e.g. how other people behaved in communicative 

situations had impact on functioning with HL) were mentioned in all six units of analysis. An 

example:  

“… for me it‟s, when people give, you know, longer sentences, talking longer, then I can eh, 

get more information [get the gist of the communication partner´s message], you know…” 

Examples of concepts coded as ‘not covered’ and not assigned to specific components, are 

‘cause of HL’, time aspects, ‘home’ or number of hearing aids.  

Discussion 
The present study focuses on adult patient perspective on functioning and disability in hearing 

loss and it part of the ICF Cores sets for Hearing loss project (Danermark et al., 2010). The 

identification of 143 different ICF categories shows the multifaceted interactions between the 

categories that constitutes functioning or disability experienced by informants with hearing 

loss. When asking a person about their experiences with a health condition, the answers are 

often provided contextually, that is, in relation to something or somebody. In the ICF, this 
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would be referred to as participation or participation restriction as these concepts are 

described as the level of functioning in the real environment of a person (WHO, 2001 pp. 14, 

15, 16). The latter might thus also explain the large number of environmental factors that were 

mentioned as facilitators or barriers to hearing loss in this study. From an ICF perspective, the 

results therefore clearly show that participation and participation restrictions are important in 

adult HL. This matter has been the target of audiological research to some extent, e.g., in the 

areas of reducing communication activity limitations and participation restrictions (Hickson et 

al., 2007; Kramer et al., 2005; Kricos & Holmes, 1996;  Kricos et al., 1992) and participation 

in work (Danermark & Coniavitis Gellerstedt, 2004; Kramer, 2008). The results of the present 

study further emphasize the importance of investigating external influences, such as 

environmental factors, when assessing functioning of persons with HL. In addition, the 

present results highlight the significance of assessing functioning and disability from a 

multidimensional perspective with tools like the ICF, where both internal and external 

influences are valued.  

Activities & Participation (d) 

Eight of the nine life domains described in the (d) component of the ICF framework were 

identified in this study. Life domains related to interpersonal interaction seem to be especially 

affected because 52% of the identified categories belonged to d3 Communication (21%) and 

d7 Interpersonal interactions and relationships (31%). Most of the categories found in the (d) 

component are relational, i.e., the activity and participation takes place exclusively in relation 

to other people. The categories d9205 Socializing and d850 Remunerative employment were 

identified in all six units of analysis. Even though no relational analysis was made between 

categories, one can deduce that d9205 concerns communication and interaction. This is based 

on the ICF description of the category, ‘engaging in informal or casual gathering with others’ 

(WHO, 2001 pp. 169), which clearly implies the interaction dimension. The repeatedly 
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mentioning of experiences that could be linked to the category d850 could largely be 

attributed to the fact that ‘engaging in all aspects of work’ (WHO, 2001, pp. 165) might 

require health related activities, such as conversing, that are affected by hearing loss resulting 

in the activity limitations acting as a mediating factor to the engagement in all aspects of 

work. Furthermore, ‘work’ also represents a typical setting where execution of a task 

(activity) or involvement in a life situation (participation) occurs.  

Environmental factors (e) 

All five chapters of environmental factors (e) were recognized, indicating the relevance of 

physical, human and social environmental factors in the lives of adults with hearing loss. In 

line with the instructions of the ICF, (e) categories were investigated as facilitators or barriers 

in daily life. Some of the (e) categories could be identified as facilitators or barriers, 

depending on the circumstances. For instance, hearing aids (e1251) were viewed as a 

considerable facilitator in life for many of the informants. This has also been shown in several 

studies in which benefit and/or satisfaction have been evaluated (e.g. Bertoli et al., 2009; 

Vesterager, 1990). On the other hand, some informants described financial issues (e1650 

Financial assets) as barrier in relation to hearing aid use. The impact of personal financial 

assets on functioning is an area that needs to be fully explored in relation to hearing disability. 

More recently, Gopinath et al. (2011) investigated incidence and predictors of hearing aid 

ownership and use among older Australian adults. They found that one key reason for non-

ownership of hearing aids was the high costs of aids.  According to the authors, hearing aids 

and services are not included for all in the health care system in Australia. This might also be 

true for several other countries, resulting in a considerable barrier to hearing aid use.  

Noise (e2501) was also considered as an important barrier for persons living with hearing 

loss, both in relation to speech comprehension (d310) and hearing aids (e1251). Noise has 

been highlighted as an environmental barrier to effective communication in numerous studies. 
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Great efforts are made in the development of effective noise reduction systems in hearing aids 

in order to improve this (e.g., Liu et al., 2012; Bentler & Chiou, 2006; Wouters et al., 2002).  

Informants also mentioned social support and relationships as environmental factors 

influencing functioning and disability. The importance of the immediate family was 

emphasized in all six units of analysis and has also been recognized within the Audiological 

Rehabilitation (AR) branch as an important source of support in the rehabilitation process of 

adults with HL (McCarthy & Schau, 2008). Although social support were frequently 

mentioned by the patients as relevant aspects to functioning with HL measures related to 

human support and relationship were scarcely identified (Granberg et al., 2014b).  

Body functions (b)   

Several categories of Body functions were identified in the analysis, but at the first ICF level, 

only three out of eight chapters were covered. Most categories belonged to Ch. 1 Mental 

functions (44%). An important reason for this is the comprehensiveness of Chapter 1. The 

chapter contains 22 categories, and nine of these were identified. Another reason might be the 

many third level categories under b126 Temperament and personality functions. This category 

contains ten third level categories, which is rare in the ICF. In the present study, four of these 

were used in the linking process. Several (b) categories were identified. Besides b230 Hearing 

functions, a wide range of emotions were expressed and linked to the category b152 

Emotional functions. According to Cieza (2005), ‘other specified’ categories of the ICF 

should not be used when linking. Hence, when the linking units did not reveal information 

explicitly named in a corresponding ICF category, the second level category was used instead, 

with additional information documented. When linking to the category b152, a wide range of 

emotions were documented as additional information.  This documentation revealed several 

negative emotions expressed in relation to living with hearing loss. This finding stresses the 

importance of acknowledging the emotional impact of hearing loss. From a clinicaö point of 
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view negative emotions and appropriate coping strategies could be dealt with through 

Audiological counseling, a method of guiding patients when adjusting to hearing loss (Clark 

& English, 2003). Counseling interventions have been explored to some extent, foremost in 

the area of adjusting to hearing aids, and have demonstrated positive effects on the adjustment 

process (Abrams et al., 2002; Kramer et al., 2005; Laplante-Lévesque et al., 2006; Saunders 

& Forsline, 2012). The category b152 Emotional functions was identified in all six units of 

analysis, pointing out its importance and relevance regardless of living context (SA or NL).  

The category Energy level (b1300) was covered in five units of analysis. Many informants 

reported that, it required significant effort to listen and to perform necessary mental functions 

involved in communication such as concentrating, shifting and dividing attention between 

stimuli.  This has also been highlighted in previous and currently scientific work, with a 

growing interest in the field of listening effort. The concept has been explored by several 

researchers, indicating a clear link between listening effort or cognitive loadand speech 

intellibility (Fraser et al., 2010; Hicks & Tharpe, 2002; Sarampalis et al., 2009; Kramer et al., 

1997; Zekveld et al., 2010).  

Body structures (s) 

Nine categories from the component Body structures were identified in this study and all of 

these categories were related to the hearing system. The informants were not able to point out 

any other structures affected by hearing loss. It is a difficult task to ask patients about body 

structures affected by hearing loss as:most informants immediately relate to the obvious 

structures such as outer, middle and inner ear. However, other structures might be affected 

due to the identified problems related to body functions, such as pain in head and neck 

(b28010). Structures related to this were not explicitly mentioned by the informants and 

therefore not identified in this study.   
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Strengths and limitations 

Settings and informants 

A strength of this study is the different settings that were chosen; i.e., two countries that differ 

substantially (a developed and a developing country). This provided us with patient 

information from different cultural contexts. .SA, as stated previously, has eleven official 

languages.  Despite the inclusion criteria, conversant in English, some of the informants 

spoke poor English and preferred to speak Afrikaans instead. In those cases, an interpreter 

was used during the interviews (individual interviews). This might be considered a limitation 

of the study. However, after the interviews, a native Afrikaans speaker listened to the 

recordings and compared the interpretations made by the interpreter to the statements made by 

the informants and also checked the transcripts. Only minor corrections were made in the 

transcripts as a result.  

The decision to supplement the focus group with individual interviews for the SA data may be 

considered a weakness of the study. Questions can arise whether richer or different data 

would have occurred if the persons were included in the groups in the first place. However, 

the analysis clearly showed that the individual interviews revealed as rich information as the 

focus group interviews.  

The seven-steps linking procedure 

One important procedure to enhance the validity of the present study relates to the analysis 

method, the seven- steps linking procedure. In previous Core Set projects and ICF research 

projects, the first three steps of the meaning condensation methodology as described by Kvale 

(1996) was used (Boonen et al., 2009; Coenen et al., 2012; Coenen et al., 2011; Glässel et al., 

2011; Gradinger et al., 2011). The essence of that method is the condensation part (i.e., 

shortening of text while preserving the core) of the material until only the meaningful concept 

remains. Lastly, the meaningful concepts are linked to ICF by using the established linking 
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rules (Cieza et al., 2002; 2005). However, in examining the present material it became 

apparent that there was a need for an analysis method that also allowed for interpretations of 

the underlying meaning of expressions. This matter has also been identified in a previous 

preparatory study of the project and the rational for developing this method is further 

explained here (Granberg et al., 2014b). The summative content analysis (e.g. Hseih & 

Shannon, 2005) was used as a broad framework for the analysis. Certain elements, such as the 

very structured way of analyzing data and the possibility of making latent interpretations, 

were highly regarded. 

The use of an analysis method that revealed both visible and invisible aspects of the text was 

regarded as a considerable strength in this study.   

 

Conclusions 
This study reports on the results of the focus group study in the preparatory phase of 

developing the ICF Core Sets for Hearing Loss. The data of the current study represent the 

patient perspectives on dimensions of the ICF framework relevant to adults with HL. In both 

cultural contexts most of the identified ICF categories belonged to the Activities & 

Participation component followed by the Environmental factors component. In all units of 

analysis, specifically aspects of communication and interaction were identified as features 

important to disability and functioning with hearing loss. Also hearing functions and mostly 

negative emotions were widely recognized by the informants. Noise, technical aids potentially 

facilitating hearing, social support and attitudes were considered environmental factors of 

relevant influence on functioning. The data in the present study support  usaig a 

multidimensional tool, like the ICF when assessing functioning and disability of adults with 

hearing loss. 

27



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

Acknowledgment 
The authors would like to thank Alarcos Cieza, Heinrich Gall, and Melissa Selb from the ICF 

Research Branch (a cooperation partner within the WHO Collaborating Centre for the Family 

of International Classifications in Germany [at DIMDI], and the following members of the 

ICF Core Sets for HL steering committee: Jean-Pierre Gagné, Louise Hickson, Bradley 

McPherson, Jan Peter Strömgren, and Gerold Stucki. The authors would also like to extend a 

special thanks to all informants who willingly shared their lived experiences, Agaath Dondorp 

from Amsterdam for assisting in the Dutch focus groups, Ulrika Englund from Swedish 

Institute of Disability Research (SIDR) for data management and to all staff in South Africa 

who facilitated the data collecting procedure.  

Declaration of interest 
This work was funded by grants from the Oticon Foundation.  

 

REFERENCES 

Abrams, H., Chisolm, T. H., & McArdle, R. 2002. A cost-utility analysis of adult group 

audiologic rehabilitation: are the benefits worth the cost? J Rehabil Res Dev, 39(5), 549-557. 

 

Ayres, L. 2007. Qualitative research proposals -- part III: sampling and data collection. J 

Wound Ostomy Continence Nurs, 34(3), 242-244. 

 

Bentler, R. A., & Chiou, L. K. 2006. Digital noise reduction: an overview. Trends Amplif, 

10(2), 67-82. 

 

Bentler, R. A., & Kramer, S. E. 2000. Guidelines for choosing a self-report outcome measure. 

Ear Hear, 21 (Suppl.4), 37S-49S. 

28



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Bertoli, S., Staehelin, K., Zemp, E., Schindler, C., Bodmer, D., et al. 2009. Survey on hearing 

aid use and satisfaction in Switzerland and their determinants. Int J Audiol, 48(4), 183-195. 

 

Boonen, A., van Berkel, M., Cieza, A., Stucki, G., & van der Heijde, D. 2009. Which Aspects 

of Functioning Are Relevant for Patients with Ankylosing Spondylitis: Results of Focus 

Group Interviews. J Rheumatol, 36, 2501-2511. 

 

Boothroyd A. 2007. Adult aural rehabilitation: What is it and does it work? Trends Amplif, 

11, 63-71. 

 

Chang, H-P., Ho, C-Y., & Chou, P. 2009. The factors associated with a self-percieved hearing 

handicap in elderly people with hearing impairment - results from a community-based study. 

Ear Hear, 30, 576-583. 

 

Cieza, A., Brockow, T., Ewert, T., Amman, E., Kollerits, B., et al. 2002. Linking health-status 

measurements to the International Classification of Functioning, Disability and Health. J 

Rehabil Med, 34, 205-210. 

 

Cieza, A., Geyh, S., Chatterji, S., Kostanjsek, N., Üstün, B., et al. 2005. ICF linking rules: an 

update based on lessons learned. J Rehabil Med, 37, 212-218. 

 

 

Clark, J. G., & English, K. M. 2003. Counseling in Audiologic Practice. Helping Patients and 

Families Adjust to Hearing Loss. Boston: Allyn & Bacon. 

29



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Coenen, M., Basedow-Rajwich, B., Konig, N., Kesselring, J., & Cieza, A. 2011. Functioning 

and disability in multiple sclerosis from the patient perspective. Chronic Illn, 7(4), 291-310. 

 

Coenen, M., Stamm, T. A., Stucki, G., & Cieza, A. 2012. Individual interviews and focus 

groups in patients with rheumatoid arthritis: a comparison of two qualitative methods. Qual 

Life Res, 21, 359-370. 

 

Danermark, B., Cieza, A., Gange, J., Gimigliano, F., Granberg, S., et al., 2010. International 

Classification of Functioning, Disability, and Health Core Sets for Hearing Loss: a discussion 

paper and invitation. Int J Audiol, 49(4), 256-262. 

 

Danermark, B., & Coniavitis Gellerstedt, L. 2004. Psychosocial work environment, hearing 

impairment and health. Int J Audiol, 43, 383-389. 

 

Danermark, B., Granberg, S., Kramer, S. & Möller, C., Selb, M. 2013. The creation of a 

Comprehensive and a Brief Core Set for Hearing Loss using the International Classification of 

Functioning, Disability and Health (ICF).  Am J Audiol. 22, 323-328.  

 

Eurostat. 2013. GDP per capita in PPS. Retrieved 27 October 2013 from 

http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tec001

14&plugin=1 

 

30

http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tec00114&plugin=1
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tec00114&plugin=1


Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

Fraser, S., Gagné, J.-P., Alepins, M., & Dubois, P. 2010. Evaluating the Effort Expended to 

Understand Speech in Noise Using a Dual-Task Paradigm: The Effects of Providing Visual 

Speech Cues. J Speech Lang Hear Res, 53, 18-33. 

 

Garstecki, D. C. & Erler, S. F. 1999. Older adult performance on the Communication Profile 

for the Hearing Impaired: Gender difference. J Speech Lang Hear Res, 42, 785-796. 

 

Gatehouse, S. & Noble, W. 2004. The Speech, Spatial and Qualities of Hearing Scale (SSQ). 

Int J Audiol, 43, 85-99. 

 

Glässel, A., Finger, M., Cieza, A., Treitler, C., Coenen, M., et al. 2011. Vocational 

Rehabilitation From the Client's Perspective Using the International Classification of 

Functioning, Disability and Health (ICF) as a Reference. J Occup Rehabil, 21(2), 167-178. 

 

Gopinath, B., Schneider, J., Hartley, D., Teber, E., McMahon, C., et al. 2011. Incidence and 

Predictors of Hearing Aid Use and Ownership Among Older Adults With Hearing Loss. Ann 

Epidemiol, 21. 

 

Gradinger, F., Kohler, B., Khatami, R., Mathis, J., Cieza, A., et al. 2011. Problems in 

functioning from the patient perspective using the International Classification of Functioning, 

Disability and Health (ICF) as a reference. J Sleep Res, 20 (1 Pt 2), 171-182. 

 

Granberg, S., Dahlström, J., Möller, C., Kähäri, K., & Danermark, B. (2014a) The ICF Core 

Sets for Hearing Loss – Researcher Perspective, Part I: Systematic review of outcome 

measures identified in audiological research. Int J Audiol., 53(2), 65-76. 

31



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Granberg, S., Möller, K., Skagerstrand, Å., Möller, C., & Danermark, B. (2014b). The ICF 

Core Sets for Hearing Loss – Researcher Perspective, Part II: Linking outcome measures to 

the International Classification of Functioning, Disability and Health (ICF). Int J Audiol., 

53(2), 77-87.  

 

HEAR. European Concerted Action Project on Genetic Hearing Impairment. 1996. 

Terminology, definitions and hearing assessments. European Concerted Action: PL950353 

 

Hétu, R. 1996. The stigma attached to hearing impairment. Scand Audiol, Suppl.43, 12-24. 

 

Hicks, C. B., & Tharpe, A. M. 2002. Listening Effort and Fatigue in School-Age Children 

With and Without Hearing Loss. J Speech Lang Hear Res, 45, 573-584. 

 

Hickson, L., & Scarinci, N. 2007. Older adults with aquired hearing impairment: Applying the 

ICF in rehabilitation. Semin Speech Lang, 28, 283-290. 

 

Hickson, L., Worrall, L., & Scarinci, N. 2007. A randomized controlled trial evaluating the 

Active Communication Education program for older people with hearing impairment. Ear 

Hear, 28(2), 212-230. 

 

Hsieh, H., & Shannon, S. E. 2005. Three approaches to qualitative content analysis. Qual 

Health Res, 15(9), 1277-1288. 

 

32



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

ICF Research Branch. 2012. ICF Core Sets. Manual for Clinical Practice. Göttingen: Hogrefe 

Publishing.  

 

Kramer, S. E. 2005. The psychosocial impact of hearing loss among elderly people. In 

Stephens & Jones (Eds.), The Impact of Genetic Hearing Impairment (pp. 137-164). London: 

Whurr Publications. 

 

Kramer, S.E., Kapteyn, T.S., Festen, J.M., Kuik, D.J. 1997. Assessing aspects of auditory 

handicap by means of pupil dilation. Int J Audiol, 36(3), 155-64. 

 

Kramer, S. E. 2008. Hearing impairment, work, and vocational enablement. Int J Audiol, 47 

(Suppl.2), S124-S130. 

 

Kramer, S.E., Allessie, G.H.M., Dondorp, A.W., Zekveld, A.A., & Kapteyn, T.S. 2005. A 

home education program for older adults with hearing impairment and their significant others: 

A randomized trial evaluating short- and long- term effects. Int J Audiol, 44, 255-264. 

 

Kricos, P., Holmes, A., & Doyle, D. (1992). Efficacy of a communication training program 

for hearing- impaired elderly adults. J Acad Rehabil Audiol, 25, 69-80. 

 

Kricos, P. B., & Holmes, A. E. 1996. Efficacy of audiologic rehabilitation for older adults. J 

Am Acad Audiol, 7(4), 219-229. 

 

Kvale, S. 1996. Interviews: An Introduction to Qualitative Research Interviewing California: 

Sage Publications. 

33



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Laplante-Lévesque, A., Pichora-Fuller, K. M., & Gagné, J. 2006. Providing an internet-based 

audiological counselling programme to new hearing aid users: a qualitative study. Int J 

Audiol, 45(12), 697-706. 

 

Liu, H., Zhang, H., Bentler, R. A., Han, D., & Zhang, L. 2012. Evaluation of a transient noise 

reduction strategy for hearing AIDS. J Am Acad Audiol, 23(8), 606-615. 

 

McCarthy, P., & Schau, N. 2008. Adult audiologic rehabilitation: a review of contemporary 

practices. Contemporary Issues in Communication Science & Disorders, 35, 168-177. 

 

Morgan, D. L. 1998. Planning focus groups (Vol. 2). Thousand oaks: Sage Publications Inc. 

 

Mulrow, C. D., Aguilar, C., Endicott, J. E., Tuley, M. R., Velez, R., Charlip, W. S. et al. 

1990. Quality-of-life changes and hearing impairment. A randomized trial. Ann Intern Med 

Medicine, 113, 188-194. 

 

Noble, W. 1998. Self- Assessment of hearing and related functions. London: Whurr. 

 

Quinn Patton, M. 2002. Qualitative research and evaluation methods (3rd ed.). Thousand 

Oaks.: Sage Publications Inc. 

 

Sarampalis, A., Kalluri, S., Edwards, B., & Hafter, E. 2009. Objective measures of listening 

effort: effects of background noise and noise reduction.  J Speech Lang Hear Res, 52 (5), 

1230-1240. 

34



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Saunders, G. H., & Forsline, A. 2012. Hearing-aid counseling: Comparison of single-session 

informational counseling with single-session performance-perceptual counseling. Int J Audiol, 

51(10), 754-764. 

 

Statistics South Africa. 2011. Statstical release P0302. Mid- year population estimates 2011. 

Pretoria: Statistics South Africa. 

 

Vesterager, V. 1990. Hearing aid benefit related to the POGO amplification formula. 

Evaluated from insertion gain measurements of two BTE hearing aids. Scand Audiol, 19, 251-

256. 

 

Wang, PP., Badley, EM., & Gignac, M. 2006. Exploring the role of contextual factors in 

disability models. Disabil Rehab, 28(2), 135 – 140. 

 

Verweij A (RIVM), Sanderse C (RIVM), Beer J de (NIDI). Etniciteit samengevat . In: 

Volksgezondheid Toekomst Verkenning, Nationaal Kompas Volksgezondheid. Bilthoven: 

RIVM, <http://www.nationaalkompas.nl> Nationaal Kompas 

Volksgezondheid\Bevolking\Etniciteit, 7 december 2012. 

 

World Health Organization. 2001. International Classification of Functioning, Disability and 

Health (ICF). Geneva: WHO. 

 

Wouters, J., Berghe, J. V., & Maj, J. B. 2002. Adaptive noise suppression for a dual-

microphone hearing aid. Int J Audiol, 41 (7), 401-407. 

35



Granberg  et al.  Patient perspective in the ICF Core Sets for Hearing Loss project.  

 

 

Zekveld, A.A:, Kramer, S.E., Festen, J.M. 2010. Pupil response and an indication of effortful 

listening: the influence of sentence intelligibility. Ear Hear. 31(4), 480-90.  

 

 

 

 

 

 

 

36



	       

Supplementary Appendix 1.

The seven-steps linking procedure

Before linking data to the ICF, read and learn about coding data to 
ICF. This type of information is available in Annex 2 of the clas-
sification (WHO, 2001, pp. 219).

1. Identification of meaning unit
A meaning unit is a specific unit of text containing either a few words 
or a few sentences with a common theme. A meaning unit division 
does not need to follow linguistic grammatical rules; a meaning unit 
ends when a shift in meaning is detected.

2. Definition of meaningful concept(s)
A meaningful concept is a condensed part of the meaning unit that 
covers a specific topic (condensing means shortening it while pre-
serving the core). Identify the individual meaningful concept(s) of 
the meaning unit and note these. A meaning unit can contain several 
meaningful concepts.

3. Interpretation of the underlying meaning (if necessary)
If the text holds a ‘deeper’ meaning, perform a latent interpretation 
on the meaningful concept and note this interpretation.

4. Determination of the linking unit(s)
Carefully consider both the meaningful concept and its latent  
interpretation (if applicable) and note what will be actually linked 
(i.e. determine the ‘linking unit’).

5. Deriving the appropriate ICF category, i.e. linking
Use the linking rules by Cieza et al (2002, 2005) and Granberg et al 
(2014b) to link the linking unit to the suitable ICF category code, 
and note this category code.

6. Documentation of linking rule applied (if necessary)
If special considerations were needed in the linking process, note 
what linking rule was applied.

7. Checking the representativeness of the ICF categories
Carefully re-read the meaning unit to see if the identified category 
codes reflect the essence of the meaning unit. If not, return to step 2.
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(d) Activities & Participation (n=48) (e) Environmental factors (n= 47) 
 
d110 
d115 
d150 
d2202 
d230 
d3 
d310 
d350 
d3501 
d3503 
d3504 
d360 
d3600 
d3601 
d3602 
d450 
d4503 
d4702 
d4750 
d4751 
d6200 
d6504 
d7 
d710 
d7203 
d730 
d740 
d7400 
d7401 
d750 
d7500 
d760 
d7600 
d7603 
d770 
d7700 
d7701 
d820 
d8451 

Watching 
Listening 
Learning to calculate 
Undertaking multiple tasks independently 
Carrying out daily routine 
Communication 
Communicating with- receiving- spoken messages 
Conversation 
Sustaining a conversation 
Conversing with one person 
Conversing with many people 
Using communication devices and techniques 
Using telecommunication devices 
Using writing machines 
Using  communication techniques 
Walking 
Walking around obstacles 
Using public motorized transportation 
Driving human- powered transportation 
Driving motorized vehicles 
Shopping 
Maintaining assistive devices 
Interpersonal interactions and relationships 
Basic interpersonal interactions 
Interacting according to social rules 
Relating with strangers 
Formal relationships 
Relating with persons in authority 
Relating with subordinates 
Informal social relationships 
Informal relationships with friends 
Family relationships 
Parent- child relationships 
Extended family relationships 
Intimate relationships 
Romantic relationships 
Spousal relationships 
School education 
Maintaining a job 

d850 
d860 
d9 
d910 
d9201 
d9202 
d9205 
d930 
d9300

Remunerative employment 
Basic economic transactions 
Community, social and civic life 
Community life 
Sports 
Arts and culture 
Socializing 
Religion and spirituality 
Organized religion 

e1
e1100 
e1150 
e1151 
e1200 

e1250 
e1251 
e1350 
e150 

e1501 

e1502 

e1650 
e2201 
e2253 
e2254 
e240 
e250 
e2500 
e2501 
e255 
e3
e310 
e315 
e320 
e325 

e330 
e340 
e345 
e355 
e360 
e4
e410 
e415 
e420

Products and technology 
Food 
General products and technology for personal use in daily living 
Assistive products and technology for personal use in daily living 
General products and technology for personal indoor and outdoor 
mobility and transportation 
General products and technology for communication 
Assistive products and technology for communication 
General products and technology for employment 
Design, construction and building products and technology of 
buildings for public use 
Design, construction and building products and technology for 
gaining access to facilities inside buildings for public use 
Design, construction and building products and technology for 
way finding, path routing and designation of locations in 
buildings for public use 
Financial assets 
Animals 
Precipitation 
Wind
Light 
Sound 
Sound intensity 
Sound quality 
Vibration 
Support and relationships 
Immediate family 
Extended family 
Friends 
Acquaintances, peers, colleagues, neighbors and community 
members 
People in positions of authority 
Personal care providers and personal assistants 
Strangers 
Health professionals 
Other professionals 
Attitudes 
Individual attitudes of immediate family members 
Individual attitudes of extended family members 
Individual attitudes of friends 

Supplementary Appendix 2.  Numeric codes and labels of identified ICF 
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(b) Body functions (n=39) (s) Body structures (n= 9) 
e425 

e430 
e450 
e460 
e465 
e5 
e5350 
e5450 
e5700 
e580 
e5800 
e5802 
e5900 

Individual attitudes of acquaintances, peers, colleagues, 
neighbors and community members 
Individual attitudes of people in positions of authority  
Individual attitudes of health professionals 
Societal attitudes 
Social norms, practices and ideologies 
Services, systems and policies 
Communication services 
Civil protection services 
Social security services 
Health services, systems and policies 
Health services 
Health policies 
Labour and employment services

b1 
b1260 
b1263 
b1265 
b1266 
b130 
b1300 
b1342 
b140 
b1400 
b1402 
b144 
b152 
b1560 
b1600 
b1602 
b1644 
b2  
b230 
b2300 
b2301 
b2302
b2303 
b2304 
b2351 
b240  

b2400
b2401 
b2404 
b280
b2801 
b28010 
b310
b3100 
b3101
b320 
b330
b3400 
b7601 

Mental functions  
Extraversion 
Psychic stability 
Optimism 
Confidence 
Energy and drive functions  
Energy level  
Maintenance of sleep 
Attention functions 
Sustaining attention 
Dividing attention 
Memory functions 
Emotional functions 
Auditory perception 
Pace of thought 
Content of thought 
Insight 
Sensory functions and pain 
Hearing functions 
Sound detection 
Sound discrimination 
Localization of sound source 
Lateralization of sound 
Speech discrimination 
Vestibular function of balance 
Sensations associated with hearing and 
vestibular function 
Ringing in ears or tinnitus 
Dizziness 
Irritation in the ear 
Sensation of pain 
Pain in body part 
Pain in head and neck 
Voice functions 
Production of voice 
Quality of voice 
Articulation functions 
Fluency and rhythm of speech functions 
Production of notes 
Control of complex voluntary movements 

s110
s1106 
s240
s250
s2500 
s2501 
s2502 
s260
s2600 

Structure of brain 
Structure of cranial nerves 
Structure of external ear 
Structure of middle ear 
Tympanic membrane 
Eustachian canal 
Ossicles 
Structure of inner ear 
Cochlea 
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