
PERCEIVED DISABILITY IN CHILDREN AND ADULTS WITH 

SINGLE SIDED DEAFNESS AT TWO TERTIARY INSTITUTIONS 

Candidate: 

Balgeis Elfallah, MBChB, FCORL (SA) 

Co-authors: 

Sharon Pithey, Audiologist, Groote Schuur Hospital 

Zane Solomon, Audiologist, Groote Schuur Hospital 

Silva Kuschke, Audiologist, Red Cross War Memorial Children’s Hospital 

Supervisor: 

Tashneem Harris, MBChB, FCORL, MMed (Otol) 

Minor Dissertation 

Master of Medicine (MMed) in Otorhinolaryngology 

University of Cape Town 

Division of Otorhinolaryngology Univ
ers

ity
 of

 C
ap

e T
ow

n



The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



2 

DECLARATION 

I, Balgeis Elfallah, declare that this thesis is based on a research study conducted by me, 

except where I have quoted or referenced the sources. To the best of my knowledge, this 

work has not been previously submitted for a degree in my university or any other institution, 

neither has it previously been submitted for publication to another journal. 

Signature:     

Date: 01/02/2021 



3 

TABLES OF CONTENTS 

CHAPTER 1 

LITERATURE REVIEW .................................................................................................................... 5 

INTRODUCTION .................................................................................................................. 5 

LITERATURE SEARCH ...................................................................................................... 6 

SUMMARY AND INTERPRETATION OF LITERATURE ............................................... 7 

CONCLUSION ...................................................................................................................... 8 

AREAS FOR FUTURE RESEARCH.................................................................................... 8 

REFERENCES ....................................................................................................................... 9 

CHAPTER 2 

PUBLICATION READY MANUSCRIPT ....................................................................................... 11 

TITLE PAGE ....................................................................................................................... 11 

ABSTRACT ......................................................................................................................... 12 

ABBREVIATIONS:............................................................................................................. 13 

INTRODUCTION ................................................................................................................ 13 

OBJECTIVES OF THE STUDY ......................................................................................... 15 

MATERIALS AND METHODS ......................................................................................... 15 

RESULTS............................................................................................................................. 18 

DISCUSSION ...................................................................................................................... 34 

CONCLUSIONS .................................................................................................................. 37 

LIMITATION OF THE STUDY ......................................................................................... 37 

REFERENCES ..................................................................................................................... 39 

APPENDICES 

APPENDIX (A): ACKNOWLEDGEMENTS ..................................................................... 41 

APPENDIX (B): HHIA QUESTIONNAIRE ...................................................................... 42 

APPENDIX (C): SSQ12 QUESTIONNAIRE ..................................................................... 44 

APPENDIX (D): DEPARTMENTAL RESEARCH COMMITTEE APPROVAL 
LETTER ............................................................................................................................... 48 

APPENDIX (E): HUMAN RESEARCH ETHICS APPROVAL LETTER AND ETHICS 
RENEWAL .......................................................................................................................... 49 

APPENDIX (F): CONSENT FORM ................................................................................... 52 

APPENDIX (G): SAMJ INSTRUCTIONS FOR AUTHORS ............................................. 54 



4 

List of Tables 

Table 1 SSQ12 Subscales ....................................................................................................... 16 
Table 2 Internal Consistency Reliability ................................................................................ 18 
Table 3 Responses to the Social Questions. ........................................................................... 20 
Table 4 Responses to the Emotional Questions ..................................................................... 21 
Table 5 Hearing Handicap Score of Employed and Unemployed Participants ..................... 22 
Table 6 Difference in Responses between Working in Noisy Environment Non-Noisy   and 

Environment………………………………………………………………………..23 
Table 7 Correlation between Participants’ Responses with the Age and Duration of 

Hearing Loss…… ..................................................................................................... 24 
Table 8  Mean Differences in the Responses for Employment Status ................................... 31 
Table 9 Correlation between Participants’ Responses with the Age and Duration of 

Hearing Loss……. .................................................................................................... 32 

List of Figures 

Figure 1 Total Handicap Score for the Responses .......................................................................... 19 
Figure 2 Speech in Noise Results .................................................................................................... 25 
Figure 3 Multiple Speech Stream Results ....................................................................................... 26 
Figure 4 Localization of Sounds Results ......................................................................................... 27 
Figure 5 Distance and Movement of Sounds Results ...................................................................... 27 
Figure 6 Segregation of Sounds Results .......................................................................................... 28 
Figure 7 Identification of Sounds Results ....................................................................................... 29 
Figure 8 Quality and Naturalness of Sounds Results ...................................................................... 29 
Figure 9 Listening Effort Results .................................................................................................... 30 



 
 

5 
 

CHAPTER 1   
 

LITERATURE REVIEW 
 

INTRODUCTION 
 

Binaural hearing is the ability to hear with two ears which provides many advantages to the 

brain such as speech understanding, speech clarity, sound localization, sound identification 

and better hearing in a noisy enviroment.[1] Moreover, binaural squelch phenomena are the 

ability of the brain to suppress any interfering noise and focus on the targeted sound to permit 

better communication in the presence of a noisy background. [1] According to the 

characteristics of the sound produced by the source, a sound can be localized in space. On 

one side of a listener, the sound reaches the ear closer to the source first; then it arrives at the 

ear which is further from the source. This time arrival difference is known as the interaural 

time difference. There is also an interaural loudness difference which indicates that the sound 

will be louder in the ear nearer to the sound source. Both these differences are important to 

identify the location of the sound source.[2] People with unilateral deafness lose all the 

advantages of binaural hearing especially in case of unilateral severe-to-profound hearing 

loss which is referred to as single-sided deafness. 

Single-sided deafness (SSD) applies to unilateral hearing loss that is highly asymmetric. SSD 

has been defined by an international consensus statement as a severe-to-profound hearing loss 

in one ear (pure-tone average threshold ≥60 dB HL) and almost normal or normal hearing in 

the contralateral ear (pure-tone average threshold <30 dB HL).[3] The hearing loss cannot be 

aided with conventional means of amplification. Single-sided deafness affects 12-27 patients 

in every 100,000 of the general population.[4] 

Single-sided deafness has to be distinguished from asymmetrical hearing loss which is 

defined as an average difference in air conduction threshold between the ears of >15dB at 

500, 1000, 2000, 3000 Hz according to the American Academy of Otolaryngology-head and 

Neck Surgery criteria. Patients with asymmetrical hearing loss have hearing loss in both ears 

but with different severity between the two ears. 

There are several causes for SSD. These include but are not limited to: idiopathic sudden 

sensorineural hearing loss, congenital cytomegalovirus, mumps, acoustic neuroma, 
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meningitis, Meniere's disease, head trauma, cochlear nerve aplasia, auditory neuropathy, 

chronic otitis media, and perilymphatic fistulae.[5] 

Individuals with profound SSD have difficulty in understanding speech especially with 

background noise, as well as difficulty in sound localisation due to the head shadow effect 

where the head acts as an acoustic barrier and reflects all sounds that have short 

wavelengths.[6,7] The other major sequelae of SSD are mainly associated with social 

consequences like activity limitations and participation restrictions; increased psychological 

stress like worrying about losing the hearing in the other normal ear; embarrassment due to 

the social stigma related to the hearing loss, which results in loss of confidence in certain 

situations. This, in turn, leads to social withdrawal and individuals feeling separated from 

society.[3] Unilateral hearing loss or SSD in children was previously thought to be of little 

consequence in relation to language development due to the opposite ear having normal 

hearing.[8] Many studies, however, showed that children with SSD have behavioural problems 

in the class and high rates of grade failure.[8] Some of them also need more educational 

support.[8] 

There are many options to manage patients with SSD e.g. contralateral routing of sound 

(CROS), bone anchored hearing aids (BAHA), and more recently cochlear implants (CI). 

These options have been used in well-resourced centers. Some of these options are expensive 

and inaccessible, especially in a resource-limited setting. Also, there is a lack of consensus 

regarding audiological management, particularly in the paediatric population. While many 

studies look at audiological characteristics (e.g. word recognition scores), this may not 

necessarily correlate with patients’ perception of their hearing loss and whether they feel they 

require intervention. Therefore, this study examines the perceived disability of children and 

adults with SSD and to enable effective counselling, rehabilitation, and overall management 

in our institutions. 

 

LITERATURE SEARCH 
 

This study aims to determine the perceived disability of individuals with SSD and its effect 

on the quality of life of those patients. Articles were reviewed through the PubMed central 

library by using the search words “single-sided deafness”, “quality of life in SSD patients” 

and “disabilities in patients with SSD”. Articles reporting on disabilities in patients with SSD 

and their quality of life, written in English were selected.  
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SUMMARY AND INTERPRETATION OF LITERATURE 

Although several studies evaluate the handicap level in patients with SSD, few of them were 

conducted in developing countries. 

A study conducted by Wie et al.[9] looked at 30 adults with unilateral profound deafness and 

found that patients felt excluded in conversations with multiple people. Furthermore, they 

avoided social interactions especially with significant background noise and used multiple 

strategies to improve hearing such as head turning or speech reading. [9] 

Lieu et al.[10] performed a case-control study of 6- to 12-year old children with unilateral 

hearing loss (UHL) and compared them to their siblings as a control group (n = 148). Their 

results indicated that school-aged children with UHL showed worse scores in the oral 

language than their normal hearing siblings did. The authors suggested re-evaluating the 

common practice of deferring the referral of children with UHL for further evaluation and 

management. In addition, Lieu et al[8] reported that school-aged children with UHL tended to 

have higher grade failure rates, needed extra educational support, and experienced some 

behavioural problems in the classroom.  

Chang et al.[11] included 52 patients with SSD in semi-structured interviews to assess the 

social as well as communication challenges of patients with SSD. Their results showed that 

patients with SSD had increased dependence on family members, a low sense of autonomy, 

and a change of communication quality with their families. Chang et al.[11] concluded that 

SSD patients require proper counselling and explanation of their challenges and aural 

rehabilitation to improve their listening skills. In a retrospective survey of 51 adults with 

SSD, Meehan et al [12] found that patients with SSD noticed major changes in their 

appreciation of music, where the UHL resulted in patients listening to music less frequently. 

Patients found listening to music less enjoyable as the sound was found to be blurrier (81%), 

less pleasing (71%), and more artificial (75%) than before the hearing loss.[12] 

By employing the Hearing in Noise Test, Mondelli et al.[13] concluded that people with UHL 

showed improved performance in speech perception by using hearing aids both in conditions 

with competing noise as well as in silence. 

By applying the Hearing Handicap Inventory for Adults (HHIA) questionnaire for 50 patients 

with SSD in India, Augustine et al.[14] found significantly poorer scores in patients with SSD 
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compared to the control group. They also found that localization of sounds in the horizontal 

plane was consistently influenced in all patients with SSD compared to a control group.  

 

CONCLUSION 
 

The literature reviewed strongly suggests that patients with SSD experience social, emotional 

as well as educational difficulties as a result of a loss of binaural hearing advantages. This is 

particularly the case in children where these difficulties appear to be more marked. Most of 

these studies were conducted in well-resourced countries. However, there was a paucity of 

studies done in resource-restricted places where the management options of SSD are either 

expensive or inaccessible. 

 

AREAS FOR FUTURE RESEARCH 
 

Speech and language delays may occur in some children with SSD, but it is not known if 

these children "catch up" as they grow older. It is still not clear whether these children should 

be treated as normal-hearing children where one would expect normal development for 

speech and language or whether they should be provided with amplification as soon as 

possible while in that critical period of language acquisition. Also, more studies need to be 

done on the effects of SSD in patients in developing countries where resources are limited. 
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ABSTRACT 
 

Background: Single-sided deafness is defined as a severe-to-profound hearing loss in one 

ear and normal or near-normal hearing in the other ear. The handicap experienced by patients 

with bilateral sensorineural hearing loss is well known, but the consequences of single-sided 

deafness are often underestimated based on the assumption that a person with normal hearing 

in the contralateral ear is not likely to face a major handicap. 

Objectives: To determine the handicap level in patients with single-sided deafness, and 

compare the handicap between employed and unemployed patients. Also, to investigate the 

relationship between perceived disability and noise in the workplace. The effect of age and 

duration of hearing loss on the perceived disability of single-sided deafness was also 

examined. 

Methods: Two validated questionnaires (1) Speech, Spatial and Qualities of Hearing Scale 

(SSQ12); and (2) Hearing Handicap Inventory for adults (HHIA) were handed to participants 

with SSD. This research was conducted in two tertiary hospitals in Cape Town, namely, 

Groote Schuur Hospital and Red Cross War Memorial Children’s Hospital, over the period 

from November 2018 to August 2020. 

Results: Fifty-four participants were included in the study, 44 adults and 10 children. 

Employing the HHIA questionnaire, the results show that 39% of adult participants have a 

significant handicap compared to 32% who have a moderate handicap and 30% who have no 

handicap. Also, there was no significant difference in the total handicap scores between the 

employed and unemployed groups, and the presence of noise in the workplace did not 

influence the total handicap score in the employed group. There was no influence on age or 

duration of hearing loss on the total handicap score. The mean of the responses in the SSQ12 

questionnaire was between 3.42 and 7; thus, some participants experience major hearing 

difficulties, while others have minor difficulties. Most of the participants are struggling to 

follow a conversation with background noise and have difficulty localizing sounds. They also 

struggle to identify the sound distance. They report increased effort when listening to 

someone or something. 

Conclusions: A majority of the patients with single-sided deafness in our population either 

have a severe or a mild-moderate handicap. A good assessment of the individual’s degree of 
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handicap is required to adequately counsel the patient and assist in the decision regarding 

treatment options.  

Keywords: Single-sided deafness (SSD), HHIA, SSQ12. 

 

ABBREVIATIONS: 
 

BAHA: Bone Anchored Hearing Aid.  

CI: Cochlear Implant.    

CROS: Contralateral Routing of Sound. 

dB: Decibel. 

HHIA: Hearing Handicap Inventory for adults. 

SSD: Single-Sided Deafness. 

SSQ12: Speech, Spatial and Qualities of Hearing Scale. 

UHL: Unilateral Hearing Loss. 

GSH: Groote Schuur Hospital. 

RCCH: Red Cross War Memorial Children’s Hospital. 

 

INTRODUCTION 
 

Binaural hearing is the ability to hear with two ears. It provides many advantages to the brain 

such as speech understanding, sound localization, and better hearing in a noisy 

environment.[1] Binaural squelch phenomena are the ability of the brain to suppress any 

interfering noise and to focus on the targeted sound. This permits better communication in the 

presence of a noisy background.[1] 

Both interaural time difference and interaural loudness are used to locate the source of a 

sound, where the interaural time difference is the time interval between when a sound enters 

one ear and when it enters the other ear.[2] Essentially, a sound coming from the right side 

will enter the right ear a split second before it enters the left. The auditory system can detect 

this millisecond time delay. This interaural time difference is used to localise the direction the 

sound is coming from. Interaural loudness refers to the phenomenon that sound loudness is 

different between the two ears, this is also used to determine the location of a sound source.[2] 



 
 

14 
 

A patient with single-sided deafness loses the advantages of both interaural time difference 

and interaural loudness compared to their binaural counterparts. 

Single-sided deafness (SSD) applies to unilateral hearing loss (UHL) which is highly 

asymmetric. SSD has been defined by an international consensus statement as a severe-to-

profound hearing loss in one ear (pure-tone average threshold ≥60 dB HL) and almost normal 

or normal hearing in the contralateral ear (pure-tone average threshold <30 dB HL).[3] The 

hearing loss cannot be aided with conventional means of amplification. SSD affects 12-27 

patients in every 100,000 of the general population.[4] SSD must be distinguished from 

asymmetrical hearing loss which is defined as an average difference in air conduction 

threshold between the ears of  >15dB at 500, 1000, 2000, 3000Hz according to the American 

Academy of Otolaryngology-Head and Neck Surgery criteria. Patients with asymmetrical 

hearing loss have hearing loss in both ears but with different severity between the two ears. 

There are several causes for SSD. These include but are not limited to: idiopathic sudden 

sensorineural hearing loss, congenital cytomegalovirus, acoustic neuroma, meningitis, 

Meniere's disease, head trauma, cochlear nerve aplasia, and perilymphatic fistula.[5] 

Individuals with SSD have difficulty in understanding speech especially with background 

noise, as well as difficulty in sound localisation. This is due to the head shadow effect where 

the head acts as an acoustic barrier and reflects sounds that have short wavelengths.[6,7] The 

other major sequelae of SSD are mainly associated with social consequences like 

participation restrictions, and increased psychological stress, like worrying about losing the 

hearing in the normal ear as well as embarrassment due to the social stigma related to the 

hearing loss. This results in a loss of confidence in certain situations and in turn, lead to 

social withdrawal.[3] 

SSD in children was previously thought to be of little consequence on language development 

due to the opposite ear which has normal hearing.[8] Lieu et al found that children with SSD 

have behavioural problems in the classroom, a high rate of grade failure with some needing 

more educational support.[8] 

There are many options used to manage patients with SSD especially in well-resourced 

centers e.g. contralateral routing of sound (CROS), bone-anchored hearing aids (BAHA), and 

recently cochlear implants (CI). Some of these options are expensive and inaccessible, 

especially in a resource-limited setting. Also, there is a lack of consensus regarding 

audiological management, particularly in the paediatric population.  
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Although many studies looked at audiological characteristics (e.g. word recognition scores), 

this may not necessarily correlate with patients’ perception of their hearing loss and whether 

they feel intervention is required. This study examines the perceived disability of children 

and adults with SSD to guide management at our institution. 
 

OBJECTIVES OF THE STUDY 
 

1. Examine the perceived disability of children and adults with SSD. 

2. Investigate the differences in perceived disability of SSD between employed patients 

and unemployed patients.  

3. Investigate the effect of noisy and non-noisy environments in the workplace on the 

perceived disability of SSD in the employed group of patients.  

4. Investigate the effect of patients’ age and duration of hearing loss on the perceived 

disability of SSD.  
 

MATERIALS AND METHODS 
 

A prospective qualitative study was conducted using two validated questionnaires, the 

Hearing Handicap Inventory for Adults (HHIA) and the Speech, Spatial and Qualities of 

Hearing Scale (SSQ12). Data was collected on patients diagnosed with SSD from November 

2018 to August 2020 at two tertiary hospitals in Cape Town, namely (1) Groote Schuur 

Hospital (GSH), and (2) Red Cross War Memorial Children’s Hospital (RCCH). Groote 

Schuur Hospital treats adolescent patients (between ages 14-18 years) and adults (older than 

18 years), whereas RCCH only treats children younger than 13 years. Both HHIA and SSQ12 

questionnaires were handed to adolescents and adult patients at GSH. While only the SSQ12 

questionnaire was used at RCCH. These questionnaires were administered to patients 

following their hearing assessment which entailing auditory threshold detection (pure tone 

audiometry) by air conduction (250-8000 Hz) and bone conduction (500-4000 Hz), speech 

audiometry tests, and immittance measurements. 

The HHIA questionnaire is a self-assessment questionnaire that is designed to assess the 

effects of hearing impairment on the emotional and social aspects of adults. There are 25 

questions, divided into two subscales: (1) a 13-item subscale identifies the emotional 

consequences of hearing impairment; and (2) a 12-item subscale identifies both social and 

situational effects. The responses are “No/Sometimes/Yes”. ”No” scores 0 points, 

“Sometimes” scores 2 points, and “Yes” scores 4 points. A total score between 0-16% 
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indicates no handicap, a score between 18-42% indicates a mild-moderate handicap and a 

score >44% indicates a severe handicap. The total points of 17% and 43% are not included in 

the HHIA questionnaire. 

The SSQ12 questionnaire is a self-rating scale that was developed using a clinician-patient 

interview design to assess hearing disability with particular attention to hearing speech in 

different competing situations. The 12 questions comprising the SSQ12 are derived from 

version 5.6 of the SSQ 49 (49 items) and encompass its main factors, including questions 

involving the three core domains (speech hearing, spatial hearing, and qualities of hearing). 

Participants rated their communication performance in each situation with a score of 0 to 10. 

All subjects were explained that 10 indicated they were able to perform the situation in the 

question perfectly, whereas 0 indicated they were unable to perform the situation at all.  The 

SSQ12 questionnaire consists of 12 questions which are divided into subscales as shown in 

Table 1. 

 

Table 1 SSQ12 Subscales 

 

Pragmatic Subscale SSQ12 Questions 

Speech in Noise subscale 
SSQ12-1 
SSQ12-3 
SSQ12-4 

Multiple Speech Streams subscale SSQ12-2 

SSQ12-5 

Localization of sounds subscale SSQ12-6 

Sound Distance and Movement subscale SSQ12-7 

SSQ12-8 

Segregation of sounds subscale SSQ12-9 

Identification of Sounds subscale SSQ12-10 

Quality & Naturalness of sounds subscale SSQ12-11 

Listening Effort subscale SSQ12-12 
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The SSQ12 was found to be appropriate for this study which looks at perceived disability in 

patients with SSD as the questionnaire includes everyday situations where patients with 

monaural hearing may struggle e.g. the presence of background noise. 

The two questionnaires were handed to 44 patients attending the ENT department at GSH 

(older than 13 years). Patients were recruited by the audiologist after an audiogram had been 

performed, and SSD was identified. Ten patients were recruited by the audiologist from the 

ENT department at RCCH after an SSD had been identified. The questionnaires were self-

administered for those participants who were English speaking.  For non-English speaking 

participants, the questionnaires were conducted in the form of an interview where the 

audiologist translated the questions in the participant’s first language. For young children, the 

SSQ 12 questionnaire was completed by the primary caregiver or parent  

Inclusion criteria 

Patients with confirmed SSD including: 

• Children between the ages of 5 and 13 years. 

• Adolescents (between ages 14-18 years) and adults. 

Exclusion criteria 

• Patients who due to mental illnesses could not complete the questionnaire. 

• Patients with asymmetrical hearing loss, where there is bilateral hearing loss, but the 

hearing loss in one ear is worse when compared to the other ear because those patients 

are actively managed in our institution.  

• Children below the age of 5 years since the SSQ12 is adapted for children of 5 years 

and older. 

• Patients who have received intervention for their hearing loss. 

Statistical analysis 

Data were entered into a Microsoft Excel sheet and analysed using Statistica 13.5. 

Descriptive statistics were presented with means, medians, histograms, and frequency tables. 

ANOVA was used for testing means scores between groups and cross-tabulation with the 

Chi-square test for relationships between categorical variables. For testing relationships 

between variables, Pearson correlation test was used. The reliability for the two 

questionnaires was testing separately by applying Cronbach’s alphas test. If the Cronbach 
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Alpha value is between 0.84 and 0.90, it is considered reliable, while if it is between 0.91 and 

0.93, it is considered strong. [9] P values of < 0.05 were considered statistically significant. 
 

ETHICAL CONSIDERATIONS 

The study was approved by the Departmental of Surgery Research Committee at the 

University of Cape Town, and ethical approval was granted by the Research Ethics 

Committee, Faculty of Health Sciences, and University of Cape Town HREC REF: 

696/2018. 

 

RESULTS 
 

Fifty-four participants with confirmed SSD were included in the study, 29 were male and 25 

were female. Forty-four participants were >18 years and 10 participants <18 years old. The 

mean age of participants was 38 years (range 6-75 years). The duration of hearing loss was 

between 1 and 58 years (mean= 21 years). 

The reliability of the questionnaires is tested by employing Cronbach’s alpha test. The higher 

the alpha value, the higher the reliability of the questionnaire. Table 2 displays the value of 

Cronbach Alpha for each questionnaire. 

 

Table 2 Internal Consistency Reliability 

 

Questionnaire Number of questions Cronbach Alpha 
HHIA 25 0.910 
SSQ12 12 0.876 

 

As it is noted in Table 2, the results of Cronbach alpha are 0.910 and 0.876. Thus, the results 

indicate that the internal consistency for the two questionnaires is strong and reliable, 

respectively. 
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1. Hearing Handicap Inventory for Adults Questionnaire (HHIA) 

 

1.1 Total Handicap Score  

The total handicap score for forty-four participants’ responses in the HHIA questionnaires is 

illustrated in Figure 1.  

 

Figure 1 Total Handicap Score for the Responses 

 

 

As shown in Figure 1, the number of responders with no handicap, mild-moderate handicap, 

and severe handicap were fairly equally distributed. Thirteen out of 44 (30%) participants had 

no handicap, 14 (32%) participants had a mild-to-moderate handicap, while 17 (39%) 

participants had a severe handicap. 

The above total score was calculated from the responses of the HHIA questionnaire for both 

categories (social and emotional) which are presented in Tables 3 and 4, respectively. 
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Table 3 Responses to the Social Questions. 

 

 
HHI Social Questions 

 

 Total Responses  

Yes Sometimes No 

S-1: Does a hearing problem cause you to use 
the phone less often than you would like? 13 (30%) 7 (16%) 24 (55%) 

S-3: Does a hearing problem cause you to avoid 
groups of people? 14 (32%) 9 (20%) 21 (48%) 

S-6: Does a hearing problem cause you 
difficulty when attending a party? 19 (44%) 9 (21%) 15 (35%) 

S-7: Does a hearing problem cause you 
difficulty hearing /understanding coworkers, 
clients, or customers? 

20 (49%) 11 (27%) 10 (24%) 

S-9: Does a hearing problem cause you 
difficulty when visiting friends, relatives, or 
neighbors? 

7 (16%) 12 (27%) 25 (57%) 

S-11: Does a hearing problem cause you 
difficulty in the movies or theater? 13 (31%) 8 (19%) 21 (50%) 

S-13: Does a hearing problem cause you to visit 
friends, relatives, or neighbors less often than 
you would like? 

8 (18%) 5 (11%) 31 (70%) 

S-15: Does a hearing problem cause you 
difficulty when listening to TV or radio? 11 (25%) 16 (36%) 17 (39%) 

S-16: Does a hearing problem cause you to go 
shopping less often than you would like? 8 (18%) 5 (11%) 31 (70%) 

S-19: Does a hearing problem cause you to talk 
to family members less often than you would 
like? 

5 (11%) 8 (18%) 31 (70%) 

S-21: Does a hearing problem cause you 
difficulty when in a restaurant with relatives or 
friends? 

13 (30%) 15 (34%) 16 (36%) 

S-23: Does a hearing problem cause you to 
listen to TV or the radio less often than you 
would like? 

11 (25%) 4 (9%) 29 (66%) 
  

 

Table 3 shows that most of the participants answered ‘No’ to all questions, except for 

questions S-6 and S-7 where most of the participants answered ‘Yes’. This indicates that 

most of the participants tended to have some difficulty with these two questions. 
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Table 4 Responses to the Emotional Questions 

 

 
HHI Emotional Questions 

 

 Responses  

Yes Sometimes No 

E-1: Does a hearing problem cause you to feel 
embarrassed when meeting new people? 14 (32%) 12 (27%) 18 (41%) 

E-4: Does a hearing problem make you 
irritable? 14 (32%) 15 (34%) 15 (34%) 

E-5: Does a hearing problem cause you to feel 
frustrated when talking to members of your 
family? 

8 (18%) 13 (30%) 23 (52%) 

E-8: Do you feel handicapped by a hearing 
problem? 10 (23%) 12 (28%) 21 (49%) 

E-10: Does a hearing problem cause you to feel 
frustrated when talking to coworkers, clients or 
customers? 

13 (32%) 11 (27%) 17 (41%) 

E-12: Does a hearing problem cause you to be 
nervous? 10 (23%) 9 (21%) 24 (56%) 

E-14: Does a hearing problem cause you to 
have arguments with family members? 10 (23%) 10 (23%) 24 (55%) 

E-17: Does any problem or difficulty with your 
hearing upset you at all? 14 (32%) 13 (30%) 17 (39%) 

E-18: Does a hearing problem cause you to 
want to be by yourself? 8 (18%) 8 (18%) 28 (64%) 

E-20: Do you feel that any difficulty with your 
hearing limits or hampers your personal or 
social life? 

12 (27%) 11 (25%) 21 (48%) 

E-22: Does a hearing problem cause you to feel 
depressed? 8 (18%) 8 (18%) 28 (64%) 

E-24: Does a hearing problem cause you to feel 
uncomfortable when talking to friends? 11 (25%) 10 (23%) 23 (52%) 

E-25: Does a hearing problem cause you to feel 
left out when you are with a group of people? 11 (25%) 10 (23%) 23 (52%) 

  

 

Table 4 concur with Table 3 as the majority of responders answering “No” for the majority of 

questions, except for question E-4 where numbers of responses with ‘No’, 15 (34%), 

‘Sometimes’ 15 (34%), and ‘Yes’, 14 (32%) were equally distributed. 

 

1.2 HHIA and Employment Status / Noisy Work Environment 

To determine whether employment status and working in a noisy environment were 

confounding factors, the researchers compared the total handicap score between the 

employed and unemployed participants, and also between participants who were working in 
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noisy places and non-noisy places by applying the Chi-square test. Two extra questions were 

asked to participants: 

1. Are you employed?  

2. If employed, do you work in a noisy environment?  

 

• HHIA and Employment Status 

Thirty-two participants were included in this study and of these, 17 were employed and 15 

were unemployed. Table 5 shows the total handicap score of employed and unemployed 

participants. The mean of the handicap score for the employed participants (41.21) and 

unemployed participants (38.4), indicated mild-moderate handicap for both groups. 

 

Table 5 Hearing Handicap Score of Employed and Unemployed Participants 

 

 

As Table 5 displays, 4/15 unemployed participants (33.3%) had no handicap and 5/15 

participants (33.3%) had mild to moderate handicap. Of note, 6/15 (40%) of the unemployed 

participants had a severe handicap. Five out of 17 (29.4%) employed participants had no 

handicap, 4/17 (23.5%) had a mild-to-moderate handicap, while 8/17 (47.06%) had a severe 

handicap. There was no statistically significant difference in the hearing handicap scores 

between unemployed and employed participants (p >0.05). 

 

• HHIA and Noisy Work Environment 

Table 6 shows the hearing handicap scores of employed participants working in noisy and 

non-noisy environments. Nine of the 17 employed participants worked in noisy environments  
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(mean total handicap score was 31.78) while 8 worked in non-noisy environments (mean total 

handicap score of 52.25). 

 

Table 6 Difference in Responses between Working in Noisy Environment and 
Non-Noisy Environment   
 

 
 

Six of 8 (75%) participants working in a non-noisy environment had a severe handicap, with 

the remaining 2 participants having a mild-moderate handicap and no handicap. Two of 9 

(22.22%) participants working in a noisy environment had a severe handicap, 3 had a mild-

moderate handicap and the remaining 4 participants had no handicap. Statistical analysis 

showed no difference between noisy environments in the workplace and the hearing handicap 

scores (p > 0.05). 

 

1.3 Correlation Analysis for Participants’ Responses 

The Pearson test was applied to investigate the relationship between the total handicap score 

of the HHIA questionnaire and 1) age of the participant and 2) duration of hearing loss. The 

results are reflected in Table 7. 
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Table 7 Correlation between Participants’ Responses with the Age and Duration 
of Hearing Loss 

 

Table 7 show that while there is a weak negative relationship between the total handicap 

score of the participants and their age and the duration of hearing loss, these results are not 

statistically significant (P-values 0.11 and 0.26 respectively).  

 

2. Speech, Spatial and Qualities of Hearing Scale (SSQ12) Results. 

The ANOVA test and correlation test were used to analyze the responses to the SSQ12 

questionnaire. 

 

2.1 Descriptive Analysis for Participants’ Responses 

Figure 2 through Figure 9 show the descriptive analysis for the participants’ responses of the 

SSQ12 sub-scales, namely (1) speech in noise subscale; (2) multiple speech streams subscale; 

(3) localization of sounds subscale; (4) distance and movement of sounds; (5) segregation of 

sounds subscale; (6) identification of sounds subscale; (7) quality and naturalness of sounds 

subscale; and (8) listening effort subscale, respectively. 

Figure 2 represents the three questions regarding speech in noise (SSQ12-1, SSQ12-3, and 

SSQ12-4). 

 

 

 

 

 

Correlation test 

Variable 1 Variable 2 Pearson Sig. 5% 

Age Hearing Handicap -0.27 0.11 

Duration of hearing loss (years) Hearing Handicap -0.21 0.26 



 
 

25 
 

Figure 2 Speech in Noise Results 

 

• SSQ12-1 You are talking with one other person and there is a TV on in the same room. 
Without turning the TV down, can you follow what the person you’re talking to says? 

 

 
• SSQ12-3 You are in conversation with one person in a room where there are many other 

people talking. Can you follow what the person you are talking to is saying? 

 

 
• SSQ12-4 You are in a group of about five people in a busy restaurant. You can see everyone 

else in the group. Can you follow the conversation? 

 
 

For SSQ12-1 in Figure 2, 50% of the participants’ answers ranged between 4 and 8 with a 

median of 5 (right skew on the scale). This suggests that they tended to have no difficulty 

following a conversation with background noise. For SSQ12-3, 50% of the participants’ 
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answers ranged between 2 and 8 (median: 5), reflecting that some have difficulty following a 

conversation with a person in a room full of people. For SSQ12-4, 50% of the participants’ 

answers ranged between 2 and 7 (a left skew on the scale). Of note, 8 participants reported an 

answer of 0 and another eight reported an answer of 5 (median: 4) reflecting that some 

participants tended to have difficulty following a group conversation in busy places. 

Figure 3 represents the two questions regarding the multiple speech streams (SSQ12-2 and 

SSQ12-5). 

 

Figure 3 Multiple Speech Stream Results 

 

• SSQ12-2 You are listening to someone talking to you, while at the same time trying to follow 
the news on TV. Can you follow what both people are saying? 

 

 

• SSQ12-5 You are with a group and the conversation switches from one person to another. Can 
you easily follow the conversation without missing the start of what each new speaker is saying? 

 

For SSQ12-2 half of the participants’ responses ranged between 1 and 5 (left skew on the 

scale, median:3.5), suggesting that most of them have difficulty in following multiple speech 

streams. For SSQ12-5, the range of the responses was between 2 and 6 (skewed to the left on 

the scale, median:6) for 50% of the participants, reflecting that half of the participants had 
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some difficulty following multiple speech streams. Of note, 13 out of 53 participants chose 

the answer 5. 

The descriptive analysis of question six (SSQ12-6) which addresses the ability to localize the 

sounds is demonstrated in Figure 4.  

 

Figure 4 Localization of Sounds Results 

 

• SSQ12-6 You are outside. A dog barks loudly. Can you tell immediately where it is, without 
having to look? 

 
 

Figure 4 shows that the range of the answers was between 1 and 8 for half of the participants 

(median: 5) suggesting that they tended to have some difficulty localizing the sound. Of note, 

10 of 53 participants chose the answer 0, reflecting a major difficulty for those participants in 

localizing sound. 

The findings of the descriptive analysis for the sound distance and movement questions 

(SSQ12-7 and SSQ12-8) are presented in Figure 5.  

Figure 5 Distance and Movement of Sounds Results 
 

• SSQ12-7 Can you tell how far away a bus or a truck is, from the sound? 
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• SSQ12-8 Can you tell from the sound whether a bus or truck is coming towards you or going 
away? 

 
 

Figure 5 shows that half of the responses were between 1 and 7 (median:5) for SSQ12-7, with 

11  participants answering 0 on the scale. This indicates that 50% of the participants are to 

some extent facing a problem with estimating sound distance. For SSQ12-8 there is a right 

skew on the scale (range between 3 and 8, median:6), suggesting that 50% of participants 

tend to be able to determine the sound movement. Of note here is that 10 respondents chose 

number 8 on the scale and a further 10 respondents chose number 10, reflecting that these 

participants had very little or no difficulty estimating sound distance. 

Figure 6 displays the responses to the segregation of sounds question (SSQ12-9). 

 

Figure 6 Segregation of Sounds Results 
\ 

• SSQ12-9 When you hear more than one sound at a time, do you have the impression that it 
seems like a single jumbled sound? 

 
 

Figure 6 indicates that 50% of the participants’ responses ranged between 2 and 8 (median: 5) 

where 11 participants chose 5, indicating, they have some issues regarding sound segregation. 
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Figure 7 displays the descriptive analysis for the participant’s responses to SSQ12-10 which 

addresses the identification of sounds. 

 

Figure 7 Identification of Sounds Results 

 

• SSQ12-10 When you listen to music, can you make out which instruments are playing? 

 
 

Figure 7 shows a right skew on the scale (range between 5 and 10, median:8) for 50% of the 

participants, with 19 participants choosing 10 on the scale This indicates that most of them 

have minimal or no difficulty identifying different sounds at the same time.  

The results of the quality and naturalness of sounds question (SSQ12-11) are presented in 

Figure 8. 

 

Figure 8 Quality and Naturalness of Sounds Results 

 

• SSQ12-11 Do everyday sounds that you can hear easily seem clear to you (not blurred? 
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Figure 8 reveals a right skew on the scale with responses ranging between 5 and 10 

(median:8) for half of the participants. Fifteen out of 53 responders chose 10 on the scale. 

Thus, the participants are able, to some degree, to hear everyday sounds clearly.  

Figure 9 displays the results and its descriptive analysis for the listening effort in question 

(SSQ12-12). 

 

Figure 9 Listening Effort Results 

 

• SSQ12-12 Do you have to concentrate very much when listening to someone or something? 

 

Figure 9 shows a left skew with responses ranging between 1 and 7 (median:4)  which 

indicates that 50% of the participants had to use effort to concentrate when listening to 

someone or something.  

 

2.2 Mean Differences in the Responses for the Employment Status 

The employment status of participants was included to determine whether employed 

individuals had a greater handicap score. Only thirty-seven of the adult participants answered 

the question regarding employment status. The mean of the responses for all questions in 

SSQ12 was compared between the employed and unemployed groups. This study also 

examines the effect of a noisy work environment on the employed participants’ responses to 

the SSQ12 questionnaire by comparing the mean of the responses between participants 

working in noisy environments and non-noisy environments.   

Table 8 shows the mean of the answers for the SSQ12 questionnaire for the 19 employed 

participants vs. the 18 unemployed participants, and for the 11 participants who were 

working in a noisy environment vs. the 8 participants who were working in a non-noisy 



 
 

31 
 

environment. The table also shows the results of the ANOVA test which was used to 

determine if there was a statistically significant difference between the mean responses of 

each group.  

 

Table 8  Mean Differences in the Responses for Employment Status  

 

Questions 
Working and non-working 

responses 
Working in Noise or non-noisy 

Environment 
Yes/No Mean Sig. 5% Yes/No Mean Sig. 5% 

SSQ12-1 Yes 5.11 0.40 Yes 6.00 0.38 No  6.00 No  5.22 

SSQ12-2 Yes 2.53 0.38 Yes 3.55 0.29 No  3.44 No  2.70 

SSQ12-3 Yes 4.32 0.44 Yes 4.73 0.81 No  5.11 No  4.96 

SSQ12-4 Yes 3.89 0.69 Yes 5.09 0.24 No  4.53 No  3.77 

SSQ12-5 Yes 4.32 0.68 Yes 5.00 0.70 No  4.89 No  4.61 

SSQ12-6 Yes 3.53 0.19 Yes 5.18 0.43 No  5.39 No  4.22 

SSQ12-7 Yes 3.94 0.44 Yes 5.20 0.52 No  4.89 No  4.17 

SSQ12-8 Yes 4.89 0.48 Yes 6.10 0.32 No  5.78 No  4.74 

SSQ12-9 Yes 5.28 0.69 Yes 5.50 0.65 No  4.88 No  4.91 

SSQ12-10 Yes 6.94 0.90 Yes 8.20 0.10 No  6.56 No  5.70 

SSQ12-11 Yes 6.47 0.40 Yes 6.82 0.74 No  7.11 No  6.52 

SSQ12-12 Yes 3.53 0.25 Yes 3.91 0.83 No  5.22 No  4.26 
 

The results in Table 8 can be divided into two groups: 

• Mean Differences in the Responses between Employed and Unemployed 

Participants 

There was a trend towards lower scores in the mean responses in the employed participants 

for most of the SSQ12 questions except for SSQ-9 and SSQ-10. This suggests that employed 

participants seem to be struggling more with SSD. However, the differences between the two 

groups were not statistically significant for all questions (P< 0.05). 
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• Mean Differences in the Responses between Participants’ who are Working in 

Noisy and Non-noisy Environments 

Similarly, there was a trend towards lower scores for the SSQ12 questionnaire (except for 

SSQ12-3 and SSQ12-12) in participants who were working in non-noisy environments, 

suggesting once again that these participants were struggling more than their counterparts 

who were working in noisy environments. However, there were no statistical differences in 

the results between the two groups (p< 0.05). 

 

2.3 Correlation Analysis for Participants’ Responses 

The Pearson correlation test was used to examine the relationship between the participants’ 

responses and 1) the age of the participants and 2) the duration of hearing loss. Panel (a) in 

Table 9 shows the results for SSQ12 compared to the age, while Panel (b) in the same table 

presents the results for SSQ12 compared to the duration of hearing loss. 

 

Table 9 Correlation between Participants’ Responses with the Age and Duration 
of Hearing Loss 

 

Panel (a) 

**significant at a 5% level 

 

 

Correlation test 
Variable 1 Variable 2 Pearson Sig. 5% 

Age SSQ12-1 0.29 0.04** 
Age SSQ12-2 0.18 0.20 
Age SSQ12-3 0.17 0.21 
Age SSQ12-4 -0.01 0.97 
Age SSQ12-5 0.06 0.68 
Age SSQ12-6 0.29 0.03** 
Age SSQ12-7 0.25 0.07 
Age SSQ12-8 0.17 0.21 
Age SSQ12-9 -0.11 0.45 
Age SSQ12-10 0.07 0.62 
Age SSQ12-11 0.12 0.38 
Age SSQ12-12 0.12 0.37 
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Panel (b) 

 

**significant at a 5% level 

 

• Correlation between the SSQ12 Responses and the Age of the Participants. 

As observed from the results in Panel (a), there is a weak positive correlation between the age 

and the participants’ responses in all the SSQ12 questions, with exception of questions 

SSQ12-4 and SSQ12-9 where it shows a weak negative correlation, meaning that the older 

the age the lower the score on the scale. However, the correlation was only statistically 

significant (P< 0.05) for SSQ12-1 (p=0.04) and SSQ12-6 (p=0.03). 

• Correlation between the SSQ12 Responses and the Duration of Hearing Loss. 

There is a weak positive correlation between the duration of hearing loss and the responses in 

the SSQ12 questionnaire except for SSQ12-7, where there is a moderately positive 

correlation, and SSQ12-12 where there is a weak negative correlation. There were however 

no statistically significant differences (P<0.05) between most of the responses to the SSQ12 

questionnaire and the duration of hearing loss, except for question SSQ12-7 (P= 0.01). 

 

 

 

 

Correlation test 
Variable 1 Variable 2 Pearson Sig. 5% 

Duration of hearing loss (years) SSQ12-1 0.16 0.35 
Duration of hearing loss (years) SSQ12-2 0.22 0.19 
Duration of hearing loss (years) SSQ12-3 0.03 0.85 
Duration of hearing loss (years) SSQ12-4 0.04 0.80 
Duration of hearing loss (years) SSQ12-5 0.07 0.66 
Duration of hearing loss (years) SSQ12-6 0.29 0.08 

Duration of hearing loss (years) SSQ12-7 0.41 0.01** 
Duration of hearing loss (years) SSQ12-8 0.14 0.43 
Duration of hearing loss (years) SSQ12-9 0.10 0.59 
Duration of hearing loss (years) SSQ12-10 0.14 0.43 
Duration of hearing loss (years) SSQ12-11 0.28 0.10 
Duration of hearing loss (years) SSQ12-12 -0.02 0.92 
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DISCUSSION 
 

Just as human beings require two eyes to see in three dimensions, we require two ears for 

spatial hearing. The development of spatial hearing is important in developing 

communication and speech and language skills.[1] Using two ears to hear enables us to locate 

the source of a sound, and to separate a single voice from surrounding background noise.[1] 

Therefore, in a person with binaural hearing, the brain is better able to focus on the 

conversation it wants to hear which improves sound and speech discrimination and enhances 

speech intelligibility.[1] This is particularly important in challenging environments with 

background noise. The binaural hearing also enables a better sense of balance in hearing 

sounds and improves sound quality.[1] 

In a patient with SSD, the benefits of binaural hearing and therefore spatial hearing are lost. 

The functional deficits associated with SSD have a profound impact on socialization, learning 

in children, and work productivity.[6,7,8] While there are many options available to individuals 

with SSD i.e. CROS hearing aids, BAHAs, and finally CIs, but they are expensive. In 

developing countries, many of these options are simply not available due to the high cost. At 

our institution, the current approach to the treatment of SSD has been very pragmatic (and 

mainly determined by cost). 

Disabilities associated with SDD, continue to be under-recognized. Few studies have looked 

at the effects of SSD in a developing world setting. The main objective of this study was to 

identify the perceived disabilities in patients with SSD. The effects of age, duration of 

hearing loss, employment status, and noisy workplace environments on perceived disability 

in SSD were also analysed. 

 

HHIA Questionnaire: 

The HHIA specifically addresses both the auditory as well as the non-auditory aspects of 

UHL such as the emotional, functional, and social handicap. The findings of the HHIA 

showed that most of the participants (71%) either have moderate (32%) or significant 

handicaps (39%). It is worth noting that when looking at the social questions which involved 

interactions with friends and family (S9, S13, S21), the participants tended to struggle less 

compared to when they had to interact with colleagues or clients (S7). Chang et al looked at 

the communication and social challenges in 52 patients following their diagnosis with SSD 

and identified several challenges which included an increased reliance on family members, a 
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decreased sense of autonomy as well as communication quality changes with family 

members.[10] Chang et al. utilised semi-structured interviews that were digitally recorded and 

transcribed verbatim.[10] One of the limitations of the HHIA questionnaire is that it does not 

particularly address the question of decreased autonomy and increased reliance on others. 

Our study also found that patients with SSD have difficulty in listening to conversations in 

background noise such as busy places. This concurs with Canete et al. study, which included 

a group of 13 adults with UHL and a control group with normal binaural hearing.[11] Their 

study concluded that UHL affected speech detection in noise as well as sound localization 

and patients’ self-perceived hearing disability.[11] Canete et al. also looked at the effect of 

UHL on speech-evoked cortical auditory evoked potentials (CAEP).[11] It revealed that 

CAEPs elicited by speech sounds in patients with UHL are sensitive enough to evidence 

changes within the auditory cortex. Newman et al[12]  indicated that social and emotional 

functions in patients with SSD are below average using the HHIA questionnaire. In contrast 

to a study by Newman et al., our study found that patients with SSD, in general, tended not to 

be struggling emotionally such as being embarrassed, isolated, or feeling depressed.  

As mentioned, there is a prevailing misperception that one normal hearing ear is sufficient for 

daily communication, and in many instances, the disabling effect of SSD is underestimated as 

it is less overt. Increased effort is required to compensate for the loss of spatial hearing with 

SSD in complex listening environments and this eventually results in auditory fatigue [13] and 

reduced performance at work.[14]   

Our study examined the perceived disability of SSD in both employed as well as unemployed 

individuals and found that both groups have a severe handicap. However, there is no 

statistically significant difference in the total handicap score between the two groups 

(p>0.05). Employment status, therefore, did not have an impact on patients’ perception of the 

disability of their SSD. One of the challenges with the loss of spatial hearing in SSD is that 

patients struggle with listening to speech in the presence of background noise. One would 

expect therefore that individuals who have SSD would struggle more when working in noisy 

environments. While the total handicap score for responders working in noisy environments 

was lower than those working in a non-noisy environment, but the results were not 

statistically significant (p>0.05).   

This study also examined the relationship between the total handicap score on the one hand 

and the age of the participants and the duration of hearing loss on the other hand. The results 



 
 

36 
 

for both demonstrate a negative relationship between the age and the handicap scores (-0.27; 

p=0.11), and between the duration of the hearing loss and the handicap score (-0.21; p=0.26). 

Essentially, the older the age of the individual and the longer the duration of the hearing loss, 

the lower the handicap score. These findings were not also statistically significant (p>0.05). 

A study done by Augustine et al. assessed the auditory and psychosocial handicap associated 

with UHL in 50 adult patients.[15] The findings conclude that age, duration, side, and 

occupation did not affect HHIA total score. These findings contrast with the findings of a 

study done by Firszt et al. which showed that individuals with UHL who lost hearing as 

children were better at sound localization than those who had recently lost hearing as adults, 

but this was not the case for speech recognition. The authors suggested that experience plays 

an important role in learning to use monaural localization cues but perhaps not speech 

understanding.[16] 

 

SSQ12 Questionnaire: 

Besides the numerous negative consequences, there is also considerable variation in how 

individuals perceive their handicap. The mean of the responses in the SSQ12 questionnaire 

varied considerably and was between 3.42 and 7 (median between 3.5 and 8) indicating that 

while some responders experienced major difficulties in listening and hearing in different 

situations, others have only minor difficulties. Our study found that overall, participants with 

SSD find following a conversation with background noise challenging, and have difficulty 

localizing sounds. Regarding the ability to follow multiple speech streams, most of the 

participants struggle to follow multiple conversations at the same time. The participants also 

struggle to identify the distance of the sound source and need to exert extra effort when 

listening. Conversely, participants seem to have less difficulty with recognition of sound 

movement, sound segregation, sound identification as well as sound quality and naturalness. 

The findings of the SSQ12 and HHIA total scores were comparable concerning employment 

status and perceived disability. There were no statistically significant differences (p>0.05) in 

the mean answers between the employed and unemployed responders (p-values test were 

between 0.19 and 0.90). The results for the SSQ12 questionnaire and HHIA for employed 

responders working in noisy and non-noisy environments were also comparable in that there 

were no statistically significant differences (p>0.05) between the 2 groups (p-values were 

between 0.10 and 0.83). Therefore, working in what patients' environment did not seem to 

impact the perceived disability in patients with SSD. 
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The study also compared the age of the participants and their responses to the SSQ12 

questionnaire. No statistically significant difference could be found for most of the responses 

except for SSQ12-1 and SSQ12-6, where there was a significant relationship (p-values 0.04 

and 0.03 respectively) between the age of the participants and their responses. Older patients 

were able to follow a conversation with background noise and had less difficulty localizing 

sounds. This has implications for individuals in the younger age group and particularly in 

children. Studies have shown that children generally had more difficulty understanding 

speech in background noise and more trouble with localization ability than their normal-

hearing peers.[17,18] These children were also more likely to have academic difficulties than 

their normal-hearing peers.[18] 

When the duration of the SSD was factored into the responses of the SSQ12, no statistically 

significant differences were found for most questions except for SSQ12-7 which looked at 

the sound distance. Individuals with a longer duration of SSD had less difficulty detecting 

sound distance (e.g. able to tell how far a truck is from the sound) and this was found to be 

statistically significant (p=0.01). 

 

CONCLUSIONS   
 

This study concurs with findings in the literature that individuals with SSD are a 

heterogenous group when one looks at perceived difficulty. Additional tools like functional 

surveys and questionnaires should be used to identify and assess specific risk areas of concern 

such as localization ability, speech in noise, and listening effort (e.g. SSQ12) as well and the effect on 

social and emotional well-being (HHIA). This enables an individualised approach when 

assessing patients with SSD when considering treatment options, rehabilitation, and 

counselling.  

 

LIMITATION OF THE STUDY 
 

One of the limitations is that very few children compared to adults participated in the study.  

Another limitation is the fact that for non-English speaking participants the questionnaires 

were conducted in an interview format and translated in the participant’s first language. This 

may of course present a threat to the validity of the questions. In this study however the 

audiologist conducting the interview had the linguistic ability and is trained in the research 
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field and so was aware of those potential risks. was not available to the researcher at the time 

of obtaining the data, especially with the spread of COVID-19 which negatively affected the 

work of the audiological department.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

39 
 

REFERENCES 
 

1. Prasad BK. Binaural hearing: Physiological and Clinical View. Arch Otolaryngol Rhinol 

2020;6(2):033-036. http://dx.doi.org/10.17352/2455-1759.000118 

2. Noble W, Tyler R, Dunn C, Witt S. Binaural hearing has advantages for cochlear 

implant users also. The Hearing Journal 2005;58(11):56-57.https://doi.org/10.1097/01.hj. 

0000286407.49683.14 

3. Lucas L, Katiri R, Kitterick PT. The psychological and social consequences of single-

sided deafness in adulthood. International journal of audiology 2018;57(1):21-30. 

https://doi.org/10.1080/14992027.2017.1398420 

4. Cabral Junior F, Pinna MH, Alves RD, Malerbi AFDS, Bento RF. Cochlear implantation 

and single-sided deafness: a systematic review of the literature. International archives of 

otorhinolaryngology 2016;20(1):69-75. https://doi.org/10.1055/s-0035-1559586 

5. Usami SI, Kitoh R, Moteki H, Nishio SY, Kitano T, Kobayashi M, Shinagawa J, Yokota 

Y, Sugiyama K, Watanabe K. Etiology of single-sided deafness and asymmetrical 

hearing loss. Acta oto-laryngologica 2017;137(S565):S2-S7.  

6. Fogels J, Jönsson R, Sadeghi A, Flynn M, Flynn T. Single-Sided Deafness—Outcomes 

of Three Interventions for Profound Unilateral Sensorineural Hearing Loss: A 

Randomized Clinical Trial. Otology & Neurotology 2020;41(6):736-744.   

7. Cire G. Understanding Single Sided Deafness: Evaluation and Treatment for 

Professionals. Audiology, 2012. 

https://www.audiologyonline.com/articles/understanding-single-sided-deafness-

evaluation-6829 (accessed 5 November 2020).  

8. Lieu JEC. Speech-language and educational consequences of unilateral hearing loss in 

children. Archives of Otolaryngology–Head & Neck Surgery 2004;130(5):524-530. 

https://doi.org/10.1001/archotol.130.5.524 

9. Taber KS. The use of Cronbach’s alpha when developing and reporting research 

instruments in science education. Research in Science Education 2018;48(6):1273-1296. 

http://dx.doi.org/10.1007/s11165-016-9602-2 

10. Chang PF, Zhang F, Schaaf AJ. Deaf in one ear: Communication and social challenges 

of patients with single-sided deafness post-diagnosis. Patient Education and Counseling 

2020;103(3):530-536. https://doi.org/10.1016/j.pec.2019.10.009 

https://doi.org/10.1055/s-0035-1559586
https://www.audiologyonline.com/articles/understanding-single-sided-deafness-evaluation-6829
https://www.audiologyonline.com/articles/understanding-single-sided-deafness-evaluation-6829


 
 

40 
 

11. Canete OM, Purdy SC, Brown CR, Neeff M, Thorne PR. Impact of unilateral hearing 

loss on behavioural and evoked potential measures of auditory function in adults. Am 

Acad Audiol 2019;30(7):564-578. 

12. Newman CW, Sandridge SA, Wodzisz LM. Longitudinal benefit from and satisfaction 

with the Baha system for patients with acquired unilateral sensorineural hearing loss. 

Otology & Neurotology 2008;29(8):1123-1131.  

13. AlHanbali S, Dawes P, Lloyd S, Munro K.J. Self-Reported Listening-Related Effort and 

Fatigue in Hearing-Impaired Adults. Ear and hearing 2017;38(1):e39–e48.  

14. Mohr PE, Feldman JJ, Dunbar JL, McConkey-Robbins A, Niparko JK, Rittenhouse RK, 

Skinner MW. The societal costs of severe to profound hearing loss in the united 

states. International journal of technology assessment in health care 2000;16(4):1120–

1135. https://doi.org/10.1017/s0266462300103162 

15. Augustine AM, Chrysolyte SB, Thenmozhi K, Rupa V. Assessment of auditory and 

psychosocial handicap associated with unilateral hearing loss among Indian patients. 

Indian Journal of Otolaryngology and Head & Neck Surgery 2013;65(2):120-125. 

https://doi.org/10.1007/s12070-012-0586-6 

16. Firszt JB, Reeder RM, Holden LK. Unilateral Hearing Loss: Understanding Speech 

Recognition and Localization Variability-Implications for Cochlear Implant Candidacy. 

Ear and hearing 2017:38(2):159-173. https://doi.org/10.1097/aud.0000000000000380 

17. Bess FH, Tharpe AM, Gibler AM. Auditory performance of children with unilateral 

hearing loss. Ear and hearing 1986;7(1):20–26. https://doi.org/10.1097/00003446-

198602000-00005 

18. Bovo R, Martini A, Agnoletto M, Beghi A, Carmignoto D, Milani M, Zangaglia AM. 

Auditory and academic performance of children with unilateral hearing loss. Scand 

Audiol Suppl 1988;30:71-4. PMID: 3227285. 
 

 
 
 
 

 

 

 



 
 

41 
 

APPENDICES 
 

APPENDIX (A): ACKNOWLEDGEMENTS 
 

I thank Almighty for giving me the patience, strength, and guidance to complete this research 

project. I am also grateful to my supervisor Dr. Tashneem Harris for her support and 

outstanding guidance. My special thanks to Professor Johannes Fagan for his unlimited 

support and motivation. I would also thank all my family members; especially my husband 

Dr. Hani Nuri Rohuma, my father-in-law Nuri Rohuma and my two sons Aws and Ayhm for 

their patience and non-stop support throughout this journey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

42 
 

APPENDIX (B): HHIA QUESTIONNAIRE 

 



 
 

43 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

44 
 

APPENDIX (C): SSQ12 QUESTIONNAIRE 

 

 



 
 

45 
 

 

 



 
 

46 
 

 

 



 
 

47 
 

 

 



48 

APPENDIX (D): DEPARTMENTAL RESEARCH COMMITTEE APPROVAL 
LETTER 

Signature Removed



49 

APPENDIX (E): HUMAN RESEARCH ETHICS APPROVAL LETTER AND 
ETHICS RENEWAL 

Signature Removed



50 

Ethics Renewal 

Signature Removed



51 



52 

APPENDIX (F): CONSENT FORM 



53 



54 

APPENDIX (G): SAMJ INSTRUCTIONS FOR AUTHORS 



55 



56 



57 



58 


	CHAPTER 1
	LITERATURE REVIEW
	INTRODUCTION
	LITERATURE SEARCH
	SUMMARY AND INTERPRETATION OF LITERATURE
	CONCLUSION
	AREAS FOR FUTURE RESEARCH
	REFERENCES

	CHAPTER 2
	PUBLICATION READY MANUSCRIPT
	TITLE PAGE
	ABSTRACT
	ABBREVIATIONS:
	INTRODUCTION
	OBJECTIVES OF THE STUDY
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	LIMITATION OF THE STUDY
	REFERENCES

	APPENDICES
	APPENDIX (A): ACKNOWLEDGEMENTS
	APPENDIX (B): HHIA QUESTIONNAIRE
	APPENDIX (C): SSQ12 QUESTIONNAIRE
	APPENDIX (D): DEPARTMENTAL RESEARCH COMMITTEE APPROVAL LETTER
	APPENDIX (E): HUMAN RESEARCH ETHICS APPROVAL LETTER AND ETHICS RENEWAL
	APPENDIX (F): CONSENT FORM
	APPENDIX (G): SAMJ INSTRUCTIONS FOR AUTHORS




