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Hearing loss is the most commonly occurring congenital disability 
in developing countries and is referred to as a silent epidemic 
owing to its invisible nature.[1,2] This hinders detection through 
routine clinical procedures such as well-baby immunisation 
checks.[1,2] Research suggests that infants with hearing impairment 
who receive intervention in the first 6 months of their lives, as 
opposed  to those in whom hearing impairment is identified 
later, are more likely to have speech, linguistic and cognitive 
development similar to normal-hearing peers.[3] The adverse 
effects of late detection, such as delayed speech, language and 
academic development, are extensively reported and contrast with 
the established benefits of early hearing detection and intervention 
(EHDI) programmes.[3,4]

The aim of an EHDI programme is to identify hearing impairment 
in infants and provide appropriate early intervention. Early detection 
and intervention practices begin with newborn hearing screening 
(NHS), which involves screening an infant either before discharge 
from hospital or before the age of 3 months at a clinic visit, 
preferably by means of objective tests such as automated auditory 
brainstem response (AABR) or otoacoustic emissions (OAE).[5] 
The importance of EHDI services has increasingly been recognised 
over the years, resulting in more funding being allocated – mainly 
in developed countries but also in some developing countries – to 
reach an increasing number of affected children. Although the EHDI 
principles are contextually straightforward, the process of screening, 
diagnosis and intervention is complex.[6]

An EHDI programme provides a continuum of care, with a 
multidisciplinary team of healthcare professionals working together 
to  implement a comprehensive programme that includes NHS, 
diagnosis, family-centred care and early intervention.[2,3,5,7-9] This 
team should include family members, audiologists, speech–language 
therapists, paediatricians, ear, nose and throat (ENT) specialists, 
nurses and community workers.[10,11] Efforts to implement EHDI 
programmes should involve engaging professionals in the field,[4,12] as 
the lack of cohesive teamwork is one of the factors that can hamper 
effective implementation.[13] Timely intervention and high-quality 
service are needed for infants to realise their full potential[8] and each 
healthcare professional in the team has an independent yet cohesive 
role in managing affected children and providing support to them 
and their families.[13] Audiologists are trained to detect, diagnose 
and intervene in such circumstances and are a source of information 
for parents.[13] ENT specialists have knowledge of ear anatomy, 
auditory physiology and pathophysiology of hearing loss and can 
treat childhood hearing conditions, perform surgery and work with 
audiologists, particularly when a patient needs medical clearance for 
amplification, an auditory prosthesis or a cochlear implant.[14] Speech–
language therapists assist with aural rehabilitation in children with 
hearing loss, including varied communication options, educational 
placement and regular communication intervention.[6,8]

As all the team members have an integral role in an EHDI 
programme, their views and opinions about the process are important 
to shape its implementation. Their opinions and professional input 
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also influence parents’ views and compliance with hearing screening 
and can affect their seeking further audiology services. It is essential 
that parents and caregivers receive appropriate information and have 
timely access to support services to ensure that they are not lost to 
follow-up, specifically in the case of NHS and EHDI programmes, 
which greatly affect the uptake of recommended services.[9] Poor 
return rates during follow-up and a lack of awareness from parents 
and caregivers can have a detrimental effect on the development of 
an infant with hearing loss.[9] 

Adhering to a standard protocol may also improve the quality of 
screening programmes.[13] In Brazil, for example, the speech therapist 
and nurse have to guide families towards early diagnosis and intervention 
and encourage compliance with follow-up testing.[15] In South Africa 
(SA), there is a shortage of professionals with the necessary skills and 
qualifications to deliver early intervention services for children with 
hearing loss. Audiologists are mainly available at hospital level, with 
limited audiology services available in primary healthcare.[5,16] Nurses 
at the primary level of care may not necessarily be able to identify 
hearing loss or associated high-risk factors and make referrals to 
other levels of the healthcare system. 

The dearth of professionals required to deliver EHDI services, 
especially audiologists, has led to hearing loss being identified late 
in many children.[2,7,17] In addition, there is documented evidence 
about the knowledge, attitudes and opinions of doctors and 
paediatricians about EHDI,[12,15] but very little about that of ENT 
specialists, audiologists and speech therapists, who are directly 
involved in managing children with hearing loss. Furthermore, 
the SA public healthcare sector experiences various challenges 
in service delivery, including resource constraints exacerbated 
by poor socioeconomic conditions affecting a large part of the 
population; these constraints also affect access to audiology 
services and the provision of EHDI programmes.[18] Various other 
factors also contribute to infants not being referred to allied 
healthcare professionals or not having access to screening and early 
intervention services.[19] Healthcare practitioners’ attitudes and lack 
of knowledge have been implicated as a cause of delayed diagnosis 
and intervention, with some adopting a wait-and-see approach.[20]

A study conducted in the USA by Danhauer et  al.[9] concluded 
that if ENT specialists fail to emphasise the importance of 
timely audiological follow-up, parents may not take their children 
for further testing, thus delaying the age of identification and 
intervention. Johnson et al.[19] found that about a quarter of ENT 
specialists in their sample incorrectly thought that hearing loss 
should be identified by 6 months of age and had poor knowledge 
about certain risk factors (e.g. admission to the neonatal intensive 
care unit, perinatal hearing loss or late-onset hearing loss). 

Some healthcare professionals may disagree with the idea of 
screening, may not make the necessary referrals and recommendations 
or may not be aware of the current guidelines regarding EHDI.[19] 
Healthcare practitioners also have knowledge gaps related to EHDI, 
causes of hearing loss and referrals and follow-up services: in a study 
by Ravi et  al.,[13] some healthcare practitioners even questioned 
the reliability and cost effectiveness of NHS programmes. In the 
SA context, healthcare professionals trained to work with hearing 
impairment are generally not based at the primary level of care and 
so infants and young children with hearing loss may not be identified 
early enough unless a referral is received from a nurse at the primary 
care level. Despite a lack of formal infant screening programmes at 
clinics, nurses at primary level must at least be able to refer children 
presenting with high-risk factors for hearing loss. However, a 
recent study in KwaZulu-Natal, SA, found that primary-care nurses 

generally refer patients only for risk factors such as otitis media, family 
history of hearing loss, syndromes and craniofacial anomalies;[21] 
admission to the neonatal intensive care unit for more than 5 days, 
hyperbilirubinaemia requiring blood transfusion, meningitis, a low 
Apgar score, low birthweight, birth asphyxia and exposure to HIV 
were generally not considered risk factors that warranted referral.[21] 

For the current study, the risk factors for hearing loss were 
categorised according to the list of Joint Committee on Infant Hearing 
(JCIH) risk factors, emerging risks from other developing contexts, 
known non-JCIH risk factors and risks pertinent to the SA context.

Without collaboration between the various professionals that 
provide services to infants and children with hearing loss, services can 
be fragmented, miscommunication can result and misinformation 
be conveyed.[8] Parents can thus be faced with conflicting advice 
and information and may be left confused, which can further delay 
services for their children,[8] and the situation may be aggravated by 
superstitions or cultural beliefs about the causes of hearing loss.

Parents benefit from the effective collaboration of a team of experts 
who support and facilitate the early identification of hearing loss and 
appropriate intervention. In turn, the child benefits from receiving 
timely and comprehensive intervention to help them reach their full 
potential. Therefore, understanding healthcare practitioners’ opinions, 
understanding of and support for EHDI is essential for its effective 
implementation. In this study, we explored the views of public-sector 
audiologists, speech therapists, speech therapists and audiologists 
(STAs) and ENT specialists from both rural and urban areas in 
KwaZulu-Natal on EHDI practices. 

Methods
This study aimed to determine public healthcare practitioners’ views 
about EHDI at primary healthcare level based on high-risk factors for 
hearing loss with regard to (i) EHDI practices, the contextual relevance 
of the JCIH criteria and nurses’ awareness of high-risk factors for 
hearing loss; (ii) primary-care nurses’ referral practices given both 
JCIH and known non-JCIH risk factors for hearing loss; and (iii) 
challenges and recommendations related to EHDI implementation.

Design
Data were collected by means of a descriptive survey, with quantitative 
analysis used to make inferences and learn about a large population 
by surveying a smaller one. 

Study setting and participants
Audiologists, STAs, ENT specialists and speech therapists from 
hospitals in urban and rural areas in KwaZulu-Natal were invited to 
participate in the study. This province has the highest HIV/AIDS-
associated and child mortality rates in the country and it is estimated 
that HIV/AIDS accounts for about half the deaths in under-fives.[22] 
Other key causes of child mortality in the province include neonatal 
infections, septicaemia, birth asphyxia and trauma, protein–energy 
malnutrition, low birthweight, lower respiratory tract infections and 
diarrhoeal diseases.[22] Some of these conditions are also risk factors 
for hearing loss in infants. 

Eleven public-sector hospitals in the province were purposefully 
selected for inclusion owing to their employing the targeted 
healthcare practitioners. On advice from a statistician, all 
practitioners at the respective hospitals were invited to participate 
in the study owing to the potentially small target population. 
Participants were selected for participation on condition that they 
had at least one year’s work experience following the completion 
of their studies.
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Only 7 of the 11 hospitals (64%) responded to the request for 
participation. At the time of the study, these hospitals collectively 
employed 22 audiologists, 20 speech therapists, 15 STAs, and 22 
ENT specialists. Of the total group of 79 potential participants, 
5  participated in the pilot study. Of the 74 remaining participants 
subsequently invited to participate in the main study, 38 agreed, 
yielding a response rate of 51.3%. 

Most of the participants were female (n=28; 73.6%), with 22 
(57.8%) between the ages of 26 and 40 years. Audiologists represented 
the largest group (n=17; 44.7%), followed by ENT specialists (n=8; 
21.1%), speech therapists (n=7; 18.4%) and STAs (n=6; 15.8%). 
Approximately three-quarters of the participants (n=28; 73.6%) 
indicated that English is their first language, whereas six participants 
(16%) were isiZulu speakers and four (10.5%) spoke another 
language. Close to half of the participants (n=17; 45%) had more 
than 5 years’ work experience, with the remainder having less than 
5 years’ experience. Most participants (n=31; 82%) had a bachelor’s 
degree. Among the remainder, six participants had a master’s degree 
and one a doctoral degree. 

Almost all the participants (n=36; 94.7%) worked at a public-
sector health institution, of which about a quarter were in a rural 
setting. Approximately half of the participants (n=17; 44.7%) 
indicated that NHS screening equipment was available at their 
workplace, with an equal number indicating that such equipment 
was not available; four participants were unsure whether the 
required equipment was available. Twelve particpants (31.6%) 
stated that OAE was used and five participants (13.1%) noted that 
a combination of OAE/AABR screening was performed at their 
hospitals; 19 participants (50%) indicated that other, informal 
methods were used for screening (e.g.  developmental checklists, 
clinical judgement and parental reports). 

Referrals were most commonly received from another healthcare 
practitioners (e.g. doctors, audiologists or ENT specialists) (n=34; 
89.4%), followed by parents or teachers (n=29; 76.3%) and nurses 
(including primary-care nurses) (n=13; 34.2%). No referrals were 
noted as being received from traditional healers. The most common 
reasons for parents seeking assistance related to children’s delayed 
speech and language development (n=36; 81.6%), poor performance 
at school (n=25; 65.7%) or unresponsiveness to speech or sounds 
(n=24; 63.1%).

Data collection instrument, procedure and analysis
The survey required participants to complete a self-administered 
questionnaire that consisted of four sections. The first section 
focused on demographic details and the remaining three addressed 
the stated study objectives, namely (i)  healthcare practitioners’ 
opinion related to EHDI practices, the contextual relevance of the 
JCIH criteria and nurses’ awareness of risk factors for hearing loss; 
(ii)  primary-care nurses’ referral practices given both JCIH and 
known non-JCIH risk factors for hearing loss, and (iii) an open-
ended question on challenges with EHDI implementation.

Questionnaire items were derived from studies by Olusanya,[4] 
Danhauer et al.,[9] Arnold et al.,[23] Rout and Singh,[24] and Swanepoel 
et al.[25] The questionnaires were hand delivered to each participating 
hospital for distribution to the relevant personnel. Participants were 
asked to complete the questionnaire within 2 weeks of receipt. After 
the initial period, the hospital was sent a reminder email and the 
researcher subsequently collected the questionnaires 2  weeks later 
to allow adequate response time and achieve the maximum response 
rate. The questionnaire was piloted with five practitioners (two 
ENT specialists, two audiologists and one speech therapist) at one 
of the participating hospitals. The findings of the pilot study were 

not included in the main study, but used to refine the questionnaire 
ultimately used in the main study. 

Internal consistency and reliability of the items in the 
questionnaire  were assessed based on 61 items. Cronbach’s alpha 
was determined to be 0.071, which indicated acceptable consistency 
and reliability.[26] To ensure validity, the researcher conducted a 
comprehensive literature review. The questionnaire was also checked 
during a pilot process. The anticipated limitations included possible 
information and selection bias due to non‑respondents. 

Descriptive and inferential statistics were calculated during data 
analysis using the Statistical Package for the Social Sciences (SPSS, 
version 23) (IBM Corp., USA). Descriptive statistics were used to 
analyse frequency responses and percentage calculations obtained 
from the closed-ended questions and the Likert scale. The open-
ended question was analysed by drawing on themes and was 
quantified descriptively. Inferential statistics were used to analyse 
the relationship between variables. Pearson’s χ2 test was used to 
identify possible associations between demographic variables and 
participants’ expressed views. The statistical significance level was 
set at p=0.05. 

Ethical considerations
An information sheet and consent form were provided to participants 
prior to their completing the questionnaire. Ethical approval for the 
study was granted by the Biomedical Research Ethics Committee of 
the University of KwaZulu-Natal (ref. no. 395/14). Participation was 
voluntary and participants could withdraw their participation at any 
stage of the study. Research codes were used to ensure participant 
anonymity. The researcher completed an online ethics course prior 
to the study. Permission for the study was also obtained from the 
provincial Department of Health, district managers and the hospital 
managers prior to the participants being approached.

Results 
The results are presented in relation to the three study objectives.

Healthcare practitioners’ view on practices for early 
hearing detection and intervention
Results pertaining to this study objective are presented in Table 1. 
Almost all participants (n=36; 94.7%) supported hearing screening 
for neonates and the majority (n=30; 78.9%) supported early hearing 
screening being mandatory. About three-quarters (n=27; 76.3%) of 
the participants agreed that auditory screening and care should form 
part of the birth package. More than two-thirds of the participants 
(n=26; 68.4%) strongly agreed that universal NHS warranted 
healthcare resource expenditure and all participants agreed that 
identification of hearing loss and subsequent intervention should 
occur before the age of 6 months. 

The majority of the participants (n=37; 94.7%) indicated AABR 
or OAE tests to be the best screening options, with 22 (57.9%) also 
stating that low-cost screening options at community level may 
be a feasible option. The majority of participants (n=27; 71.1%) 
disagreed with the statement that the current methods for creating 
awareness of hearing screening and intervention and subsequent 
caregiver education were effective. A similarly large proportion of 
participants (n=29; 76.3%) disagreed with the statement that the 
referral and follow-up process for infants identified with hearing 
loss was adequate or effective. Eight participants (21%) disagreed 
with the statement that infants with hearing loss will globally present 
with similar risk factors for hearing loss; 28.9% of participants 
(n=11) had a neutral view in response to this item. Almost half of 
the participants (n=18; 47.4%) regarded the JCIH list of risk factors 
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as relevant for the SA context, although 15 (39.5%) held a neutral 
view. More than half of the participants (n=21; 55.2%) disagreed 
with the statement that nurses were knowledgeable about the high-
risk factors for hearing loss; 39.5% of the participants (n=15) held a 
neutral view. About 78.9% of participants (n=30) agreed that nurses 
should routinely screen for hearing loss at immunisation visits. 
Pearson’s χ2 test did not reveal any statistically significant associations 
between profession group and the view regarding EHDI practices, 
with p>0.05 in all cases. 

In the demographic section, participants were additionally asked 
if they had screening equipment to conduct hearing screening. 
Only 17 participants (44.7%) indicated that such equipment was 
available; the others stated that they did not have such equipment 
available or were unsure. There was a statistically significant 
association between participants’ views on EHDI and equipment 
availability: participants who had screening equipment in place were 
more likely to strongly agree with mandatory hearing screening 
(p=0.006), universal screening at birth (p=0.023) and universal NHS 
programmes warranting healthcare resource expenditure (p=0.020). 
However, this group of participants was less likely to strongly agree 
with auditory care forming part of primary healthcare (p=0.014).

Healthcare practitioners’ view on practices for early 
hearing detection and intervention
Participants’ views regarding the referral behaviour of primary-
care nurses were explored in the context of a list of predefined risk 
factors, either as stated by the JCIH (2007) (Table 2) or based on 

known non-JCIH risk factors, factors emerging from developing 
countries or those identified as relevant to the SA context (Table 3). 

Participants indicated that primary-care nurses would probably 
refer a child for hearing screening based on caregiver concern for 
speech and language development in 66% of cases and in 60% of 
cases if a craniofacial anomaly was evident. Referrals related to 
meningitis were likely to be received in only 40% of cases, with even 
fewer referrals related to syndromes (37%), maternal infections 
(34%), jaundice (32%), family history (29%) or prior admission 
to a neonatal intensive care unit for more than 5 days (29%). 
Neurodegenerative disorders, head trauma and chemotherapy were 
least often the reason for referrals from primary-care nurses. 

Participants indicated that recurrent otitis media was the most 
common reason for referral from primary-care nurses. Low Apgar 
scores were cited as the reason for referral by less than a third of the 
participants and asphyxia at birth resulted in referral only in about 
a quarter of cases. HIV exposure or low birthweight was cited as a 
referral reason in less than 25% of cases. Limited referrals were noted 
for non-JCIH risk factors such as maternal hypertension, birth by 
an unskilled attendant, undernutrition, consanguinity, sickle cell 
anaemia, hypoglycaemia and maternal substance abuse. 

Challenges and recommendations related to 
implementation of an early hearing detection and 
intervention programme
Most of the participants (n=29; 76%) agreed that knowledge of 
hearing and hearing loss is generally poor at primary healthcare 

Table 1. Healthcare practitioners’ views on newborn and infant hearing screening (N=38)

Questionnaire item* 
Strongly 
agree, %

Agree, 
%

Neutral, 
%

Disagree, 
% 

Strongly 
disagree, % Mean (SD)† p-value

Hearing and ear care should be part of the birth 
package.

76.3 21.1 2.6 0 0 4.74 (0.490) 0.554

All children must be screened at birth. 60.5 34.2 2.6 2.6 0 4.53 (0.687) 0.197
Hearing screening should be mandatory. 78.9 18.4 2.6 0 0 4.76 (0.503) 0.452
UNHS is deserving of healthcare resource 
expenditure.

68.4 28.9 2.6. 0 0 4.37 (0.589) 0.073

Hearing loss should be identified early and 
intervention commenced before 6 months of age.

81.6 18.4 0 0 0 4.82 (0.393) 0.465

Low-cost screening at community level may be a 
feasible option.

21.1 36.8 28.9 7.9 5.3 3.61 (1.079) 0.240

Objective hearing screening using AABR and OAE 
is the best option for screening.

42.1 52.6 5.3 0 0 4.66 (0.534) 0.409

Current methods used to educate mothers about 
EHDI are appropriate and effective.

0 2.6 26.3 55.3 15.8 2.16 (0.718) 0.573

The referral and follow-up process is adequate and 
effective.

0 2.6 21.6 63.2 13.2 2.39 (0.855) 0.639

Globally, infants with hearing loss show similar 
high-risk factors.

7.9 42.1 28.9 21.1 0 3.37 (0.708) 0.365

The JCIH list of risk factors is relevant for South 
Africa.

10.5 47.4 39.5 2.6 0 3.66 (0.913) 0.438

Nurses should routinely screen when infants 
come in for their immunisation if a high-risk factor 
is present.

42.1 36.8 13.2 7.9 0 4.13 (0.935) 0.643

Primary healthcare nurses are knowledgeable about 
the high-risk factors for hearing loss.

2.6 2.6 39.5 42.1 13.1 2.13 (0.665) 0.887

SD = standard deviation; UNHS = universal newborn hearing screening; EHDI = early hearing detection and intervention; AABR = automated auditory brainstem response; 
OAE = otoacoustic emission; JCIH = Joint Commission on Infant Hearing.
*Questionnaire items were developed by sourcing questions, ideas and items from studies by Danhauer et al.,[9] Arnold et al.,[23] and Rout and Singh[24] and adapting them for 
the purpose of this study.
†Means and standard deviations were calculated from scores on the Likert scale: strongly agree = 5; agree = 4; neutral = 3; disagree = 2; strongly disagree = 1.
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level. Other limiting factors for implementing EHDI programmes 
were cited as shortage of staff (n=25; 66%) and lack of adequate 
equipment or poor infrastructure (n=33; 87%); close to three-
quarters of participants (n=28; 73%) referred to a lack of diagnostic 
audiology services even when hearing loss was identified. A large 
proportion of participants (n=23; 60%) stated that infants are not 
brought in for screening and follow-up services. 

Participants were presented with a list of some commonly held 
cultural beliefs highlighted in other studies and asked whether they 
were aware of any such cultural beliefs that could hinder access to 
EHDI services. Very few participants (n=3; 7.8%) indicated that 
communities would attribute hearing loss to blood impurities, 
although 16 participants (42.1%) noted that bewitchment and angry 
ancestors were commonly held beliefs by the community about 
the causes of hearing loss. Some participants (n=5; 13.1%) noted 

that hearing loss may be attributed to a person’s inner spirit being 
disturbed in some communities, although 34.2% of participants 
(n=13) did not feel that communities held any such cultural beliefs 
about the causes of hearing loss. 

Additional challenges and recommendations were noted by 
24  participants (63.1%) in response to an open-ended question 
(Table  4). Some of these participants provided multifaceted 
responses, although in some cases no recommendation was offered 
for a cited challenge. 

Discussion
Hearing loss should be identified early to ensure that children 
benefit from early intervention to improve hearing outcomes.[8,27] 
There was an overwhelming agreement among participants in 
our study that newborns should be screened at birth, that hearing 
screening should be mandatory and that universal NHS warrants 
healthcare resource expenditure. Similar findings were reported 
from the USA by Muñoz and Blaiser.[8] Moeller et  al.[12] found 
related views on hearing screening among physicians as seen in 
the current study, but noted that concerns about practical and 
operational issues were also raised. One of the reasons for universal 
NHS programmes not routinely being implemented relates to their 

Table 2. Healthcare practitioners’ views (N=38) about 
referrals received from primary-care nurses based on the 
JCIH (2007) list of high-risk factors
Risk factor* Yes, % No, % Maybe, %
Caregiver concern 66 8 26
Family history 29 29 42
Admission to neonatal intensive 
care unit >5 days

29 47 24

Maternal infections 34 32 34
Hyperbilirubinaemia 32 42 26
Craniofacial anomalies 60 10 30
Syndromes 37 26 37
Neurodegenerative disorders 11 47 42
Meningitis 40 34 26
Head trauma 13 47 40
Chemotherapy 21 53 26

JCIH = Joint Commission on Infant Hearing.
*Risk factor items were adapted from the JCIH position statement (2007).[31]

Table 3. Healthcare practitioners’ views (N=38) about 
referrals from primary-care nurses based on other known 
non-JCIH high-risk factors
Risk factors* Yes, % No, % Maybe, %
Emerging risks from other developing contexts

Maternal hypertension 5 76 19
Non-elective caesarean section 0 79 21
Unskilled birth attendant 3 79 18
Undernutrition 5 74 21

Known non-JCIH risks
Consanguinity 3 60 37
Sickle cell anaemia 2 74 24

SA-specific risks
Low Apgar score 29 34 37
Recurrent otitis media 69 5 26
Low birthweight 21 53 26
Birth asphyxia/hypoxia 26 48 26
Hypoglycaemia/hyperglycaemia 8 66 26
Maternal substance/alcohol abuse 10 74 16
HIV exposure 21 47 32

JCIH = Joint Commission on Infant Hearing; SA = South Africa.
*The list of risk factors was compiled based on questions, ideas and items 
included in studies by Olusanya[4] and Swanepoel et al.[25]

Table 4. Challenges and recommendations related to 
implementation of early hearing detection and intervention 
programmes (N=24)
Challenges n (%)
Poor awareness by nurses about audiology and hearing loss 8 (33)
Lack of human, financial and equipment resources (nurses 
and audiologists; long waiting lists; poor priority given to 
audiology – hospital)

8 (33)

Lack of awareness among parents and doctors – reasons 
for referrals 

6 (25)

Parents do not keep appointments and do not follow up 
for further testing

6 (25)

Lack of training by nurses on hearing screening methods 5 (21)
Poor parental and caregiver education and information 5 (21)
Different referral protocols 3 (13)
Lack of screening guidelines 3 (13)
Stigma associated with disabilities such as hearing loss 3 (13)
Late identification even with children presenting with 
high risk (developed contexts syndromes are picked 
up earlier; risks may differ in developed v. developing 
contexts; added risks due to HIV/tuberculosis)

3 (13)

Language barriers (especially if client not English or 
isiZulu speaker)

2 (8)

Staffing constraints and nurses’ workloads 2 (8)
Practitioners’ lack of awareness about risk factors for 
hearing loss

2 (8)

Lack of teamwork and collaboration among practitioners 2 (8)
Lack of transport 1 (4)
Lack of facilities for cochlear implants 1 (4)
Recommendations
Education and training of nurses and other healthcare 
practitioners

8 (33)

Development and availability of guidelines and resources 
for screening

5 (21)

Risk factor identification and training 3 (13)
Parent education and awareness to facilitate early 
identification 

3 (13)
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omission from birth packages, institutional policies and routine 
neonatal care.[5,28] In contrast, a USA study showed that about two-
thirds of the paediatricians surveyed did not support universal 
NHS[29] and another study raised concerns about the financial and 
emotional costs.[12] These reservations can be partly attributed to a 
large number of false-positive results.[29] Owing to the competing 
priorities presented by life-threatening conditions such as TB and 
HIV/AIDS, the cost of implementing a universal NHS programme 
in SA may not be justified or feasible, despite demonstrated success 
in early identification and intervention of hearing loss.[16] 

Some form of NHS was available in some of the hospitals 
surveyed in our study, albeit using different methods. A USA study 
showed that either OAE or AABR is commonly used for screening, 
with some facilities using both methods: 42% of the surveyed 
institutions screened patients prior to hospital discharge and 58% 
used a two-stage screening protocol in which screening was not 
deemed complete until an outpatient screening had been performed 
following discharge.[17] Although OAE is a simple screening method 
and provides rapid results, it offers limited assessment of the 
auditory system compared with AABR and can be affected by factors 
such as vernix, middle ear infection and ambient noise.[30] However, 
AABR is not routinely used as a screening mechanism owing to it 
being time consuming and requiring more skill to administer.[29] 
In addition, protocols are not standardised and views vary on what 
constitutes an ideal context-specific screening protocol.[29] Although 
the majority of participants in the current study agreed that AABR 
or OAE is the best option for objective screening, this technology 
is currently not available at community level in SA and low-cost 
screening tools need to be developed to fill the gaps in auditory care 
for children in developing countries. About 60% of participants in 
our study agreed that low-cost screening at community level might 
be a feasible option.

It was encouraging to note that all participants in our study 
agreed that hearing loss needs to be identified and management 
initiated by 6 months of age. This is consistent with the EHDI 
guidelines of the Health Professions Council of South Africa[10,11] 
and the position statement of the JCIH.[31] The finding points to 
practitioners’ concern for the early diagnosis of hearing loss owing 
to the critical contribution to effective speech, language and social-
emotional outcomes compared with late diagnosis.[7,23] In a report 
from the Western Cape, the average age of diagnosis of permanent 
childhood hearing loss is cited as 2 years, with enrolment to 
intervention programmes at 2.5 years,[5,16] despite the Western Cape 
having a relatively well-established infrastructure for EHDI services 
compared with other provinces in SA.[5] Similar findings were 
reported from Gauteng: the average age of diagnosis was reported 
to be 31 months, hearing aid fittings occurred at 39 months and 
enrolment into early intervention services at 43 months.[5]

Most participants in our study did not consider local referral and 
follow-up processes to be adequate. This is similar to findings by 
Danhauer et al.,[9] who reported that only 7.5% of audiologists and 
ENT specialists considered the referral and follow-up process in 
the USA to be adequate and effective. When results from hearing 
screening indicate that further diagnostic testing is required, parents 
and caregivers must be equipped with proper information and 
resources.[7] Although more than 90% of newborns are screened 
in the USA, almost half are lost to follow-up as their parents or 
caregivers do not seek further services, as is required to get the 
hearing status confirmed.[19] The problems are compounded by a 
lack of comprehensive follow-up protocols.[12] Considerable loss 
to follow-up can hinder effective EHDI programme delivery.[12] 
When researchers in Brazil asked parents why they did not do any 

follow‑ups, respondents indicated that they had forgotten about 
making a follow-up appointment (30%) or had no knowledge of the 
fact that they needed to have the hearing status verified (20%).[15] The 
authors noted that it is the responsibility of healthcare practitioners 
to guide and follow up with parents and caregivers, as there is a 
contradiction between what healthcare practitioners say they tell 
parents and what parents report hearing from practitioners.[15] 

In the current study, less than 5% of participants indicated 
current methods for educating parents or caregivers about hearing 
screening to be adequate or effective. This contrasts with findings 
from a study in the USA, in which 56.5% of participants considered 
the methods for educating parents on EHDI or NHS to be adequate 
or effective.[9] Another study in the USA found that healthcare 
professionals’ communication to parents regarding NHS was 
generally limited.[23] This suggests that professionals involved in 
these programmes should educate parents or caregivers about the 
importance of compliance regarding following up on audiological 
management.[9] Healthcare professionals should also encourage 
parents or caregivers to seek audiological intervention, but this does 
not always happen and could be attributed to negative attitudes 
towards EHDI programmes or audiologists.[9] However, as shown 
by Luz et  al.,[15] parents do not always know which professional 
conducted the test on their child (62% of parents in that study did 
not know) and it is therefore important to encourage dialogue and 
engagement to exchange knowledge and empower parents and 
caregivers. Most parents were educated about hearing screening 
while they were at the hospital, but in a study that explored 
parent-centred communication with regard to infant hearing 
screening, Arnold et al.[23] found that although most parents were 
informed about hearing screening while at the hospital, education 
before birth is ideal.[23] They also recommended that primary-care 
providers needed current information about hearing screening, 
diagnostic testing and early intervention to share with parents at 
an appropriate time.[23] However, primary-care providers were not 
sure about the exact nature of the information parents received 
and some indicated that the information was too complex and 
contained jargon that parents may not understand.[23] This links 
to findings from an earlier study in which parents identified a 
need for information presented as a roadmap or pathway from the 
process of screening to intervention, stating that multiple sessions 
may be necessary.[6] The information provided to parents should 
not only assist them in recognising the importance of the test 
results but also generate interest in the auditory health of their 
children.[15] Such suggestions could be used to shape information 
shared with parents in the SA context, as many participants in the 
current study mentioned that current education initiatives are not 
adequate or effective.

About 50% of participants in the current study either disagreed 
with or held a neutral view about the statement that infants with 
hearing loss will globally show similar risk factors; about 48% 
agreed that the JCIH list of risk factors is relevant in the SA context 
and 40% remained neutral. Olusanya[4] states that support for the 
JCIH risk factors derives mainly from studies conducted in the USA 
and notes that although the epidemiological profile of permanent 
childhood hearing loss is likely to show marked distinctions 
across various regions of the world, no systematic attempt has 
been reported in the literature to establish the relevance  and 
appropriateness of JCIH risk factors for developing countries.[4] 
Although the JCIH revises their risk factors regularly, it should 
not be considered a ‘gold standard’ for all countries, as risk factors 
may vary considerably.[32] Worldwide, there is no consensus on the 
relative importance of the risk factors that have been used to screen 
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infants for hearing loss and it is therefore important that these 
are regularly refined for specific contexts. The implementation 
of risk-based screening is a feasible interim approach,[33] with 
context-specific risk factors needing to be established and profiled 
for SA, and their performance determined, to ensure appropriate 
identification of hearing loss in infants.[33]

Most participants agreed that nurses should routinely perform 
hearing screening during immunisation visits, although just over 
50% of the participants disagreed that nurses were knowledgeable 
about risk factors for hearing loss. It is important that primary-care 
nurses working in rural contexts – where there is generally limited 
access to audiology services – are aware of risk factors to facilitate 
timely identification of hearing loss and appropriate referral. 

It was encouraging that participants noted that 66% of referrals 
from primary-care nurses were in response to parental concerns about 
delayed speech and language development, given that identification 
of hearing loss is a passive process mainly due to parental concern 
versus nurses initiating and eliciting this information.[5,27] A study 
conducted in the USA showed that 95% of paediatricians would 
screen for hearing in response to parents’ concerns;[29] furthermore, 
if they established that high-risk factors were evident, they would 
screen 68% of the time.[29]

Of concern in the current study was that with regard to JCIH 
risk factors, only about a third of participants mentioned that they 
received referrals following hyperbilirubinaemia, family history or 
admission to the neonatal intensive care unit and just slightly more 
in the case of meningitis, congenital infections and syndromes 
being present. The relevance of these factors for hearing screening 
was highlighted in another study from SA, which showed that 
hyperbilirubinaemia was one of the most prevalent risk factors for 
hearing loss, with others including syndromes, congenital infection, 
craniofacial defects and bacterial meningitis.[25] 

Participants in the current study indicated that referrals from 
primary-care nurses were unlikely to be based on emerging risk factors 
or known non-JCIH risk factors. In some countries in sub‑Saharan 
Africa and south-east Asia, known non-JCIH risk factors for hearing 
loss, such as consanguinity and sickle cell anaemia, are fairly common 
and related to specific ethnic groups.[4] Emerging risk factors from 
developing countries (e.g. Nigeria) include maternal hypertensive 
disorders during pregnancy, non‑elective caesarean delivery, an 
unskilled attendant handling delivery and undernutrition.[4] In 
the local context, primary-care nurses should be aware of these risk 
factors.

Most of the participants (69%) indicated that primary-care nurses 
refer children for recurrent otitis media. In a study by Biagio et al.[34] 
regarding paediatric otitis media at a primary healthcare clinic in 
Johannesburg, SA, the prevalence of chronic suppurative otitis media 
was 6.6%. Evidence suggests that poorly or unmanaged otitis media 
can lead to permanent hearing loss.[34] Participants in the current study 
indicated that a low Apgar score, low birthweight or birth asphyxia 
could lead to referral from primary-care nurses in about a quarter to 
a third of cases. Fewer (21%) noted that a referral was likely if a child 
was exposed to HIV. Two other studies[18,25] also identified asphyxia, 
low birthweight and prematurity as risk factors in the SA context 
and educating primary-care nurses about such risk factors could 
contribute to the timely identification of hearing loss at community 
level, especially given the critical shortage of skilled professionals at 
this level of care and lack of resources to support implementation of a 
universal NHS programme.

Although 92% of participants in the current study did not believe 
that communities attributed hearing loss to blood impurities, a 
study by Swanepoel and Almec,[35] which investigated maternal 

knowledge and attitudes towards infant hearing loss in an SA 
sample, showed that 57% of respondents held at least one cultural 
belief regarding hearing loss, with blood impurities cited by 44% 
of participants. In the same study, bewitchment was cited by 29% 
of participants as a possible cause of hearing loss; this was slightly 
higher in the current study, with 42% of participants indicating that 
they believed communities regard this as a cause of hearing loss. 
Generally, appropriate health information helps to equip people 
to access services, which, if not available, result in poor primary 
and secondary prevention of diseases or health conditions, often 
aggravated by superstitious beliefs.[35]

In the current study, participants provided various reasons for 
late detection and intervention, including poor follow-up return 
rates, parents or caregivers having limited understanding of the 
importance of hearing screening, nurses having limited training and 
awareness of hearing loss, and a lack of resources. Similar findings 
were reported in a study by Petrocchi-Bartal and Khoza-Shangase[36] 
in clinics in Gauteng and North West provinces, where participants 
did not all have access to equipment owing to budgetary and 
personnel constraints. The lack of urgency and low priority given 
to hearing impairment at primary healthcare level may be due to 
issues related to poverty and the burden of life-threatening diseases 
such as HIV/AIDS and TB. Given the limited number of audiologists 
available, primary-care nurses need to be trained in identifying 
hearing loss, understanding high-risk factors relevant to the SA 
context, conducting hearing screening using objective methods 
if available and making appropriate referrals. Parental education 
about the consequences of unmanaged hearing loss is important and 
parents or caregivers should be provided with the necessary support 
to minimise loss to follow-up. Having more resources available, 
developing guidelines for hearing screening and fostering support 
for and encouraging teamwork among healthcare practitioners may 
facilitate better EHDI services.

Study limitations
Owing to the limited sample size, findings cannot be generalised to 
other contexts.

Conclusion 
Healthcare practitioners were supportive of EHDI programmes, 
especially NHS, as most expressed it should be mandatory and 
form part of the birthing package. Healthcare practitioners in 
this study considered hearing screening to warrant healthcare 
resource expenditure and that identification of hearing loss and 
subsequent intervention should be in place by the age of 6 months 
already, consistent with the EHDI position statement. Although 
participants noted AABR and OAE to be the most appropriate 
objective screening tests, they noted that low-cost screening at 
community level might be a feasible option in the absence of 
such tests. Concerns were related to referral practices, follow-up 
compliance from parents and caregivers, and current methods of 
educating parents and caregivers. Most participants agreed that 
nurses should screen children when they attend clinics for their 
immunisation visits, but more than half of the participants did 
not consider nurses to be adequately knowledgeable about the 
risk factors for hearing loss, necessitating education and training 
in this area. Various challenges to implementation of EHDI 
programmes were mentioned, such as poor knowledge about 
hearing loss and associated risk factors at community level, the 
lack of infrastructure to support screening, and limited resources. 
Recommendations arising from this study include appropriate 
education and training for nurses, improving parental education, 
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making resources available and identifying contextually relevant 
risk factors. Healthcare practitioners have a crucial role in the 
implementation of EHDI programmes and should therefore be 
involved in advocating for services and resources. They should work 
closely with primary-care nurses, parents or caregivers and other 
team members to ensure cohesive execution of an EHDI programme. 
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