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Exploring interventions for children with glue ear during 
Covid-19.  

Background
Chronic fluctuating hearing loss, defined by variable hearing loss with recurrent otitis me-
dia with effusion (OME), is often mild-to-moderate. OME is caused by viral Upper Respir-
atory Tract Infections (URTI’s), acute otitis media and chronic Eustachian tube dysfunction. 
Chronic fluctuating hearing loss is common. For example, The Massachusetts Eye and 
Ear institute report up to “12% of children” in the United States have “at least one bout of 
otitis media severe enough to cause a brief mild conductive hearing loss before reaching 5 
years of age” as obtained from paediatric audiology studies and U.S. census data. The po-
tential effects of chronic fluctuating hearing loss are documented worldwide. Education 
and audiology departments are aware of its potential impact. Community paediatricians 
cope with the referrals of children whose development, speech, behaviour, learning and 
self-esteem have been affected by the long-term consequences of chronic fluctuating 
hearing loss.

Chronic fluctuating hearing loss is known to put children at risk of:
-  Educational difficulties (phonics, reading, spelling) (1-3)
-  Auditory processing deficits (4, 5)
-  Self- esteem and behavioural problems (hyperactivity, inattention) (6)
-  Socio-communicative difficulties, including language development disorders (7)

Moreover, it has been shown that OME in early childhood can have long-term sequelae,
remaining significant at ten years of age (8). Children under six years old are still develop-
ing speech and language skills, and they are required to listen to a target in adverse condi-
tions due to background noise (for example, a teacher in a noisy classroom). Children at 
preschool, reception class, or year one at school will be concentrating on phonics and 
starting to learn to read, which means that they are learning specific language skills at a 
critical time in education. This happens to be a time when classroom noise is often about 
65 dB(A) (9). SATS/ national exams are measured when a child is aged
6-7 years old. Children of this age cannot read to mitigate the impact of hearing impair-
ment on their learning.

NICE guidelines have stated that “research is needed to accurately measure the develop-
mental impact of persistent bilateral OME in children” (10). Currently the children with 
these problems are monitored with ‘watchful waiting’ and advice until ventilation tubes/
grommets are inserted or hearing aids are considered. A large proportion of children 
present to the audiology services already having speech and language therapy. 

Amplification via hearing aids is based on the air-conduction hearing thresholds of the 
child. These thresholds can fluctuate as a result of the variable compromise of the middle 
ear over the course of OME. Thus, in order to avoid over-amplification, close follow up is 
needed (i.e. numerous appointments per child). This is not feasible. A device delivering 
sound via bone conduction is not subjected to these limitations, because bone-conduction 
hearing thresholds do not vary significantly over the course of OME.



It is possible that families could be supported over the watchful waiting period with an app 
that gives the child access to audiobooks (to help with auditory processing skills and ques-
tions after the books to help with building the child’s auditory memory), songs (to help with 
recignition of rhyme and phonics), games that require the child to follow instructions (to 
develop listening and attention skills), and a very simple hearing test so that families could 
have an idea of how the OME is fluctuating (the hearing game would not be as specific as 
a professional hearing test, since it would give a trend in hearing rather than a decibel 
number/ level,  nor would it replace appointments, but was developed in response to pa-
tient feedback via PPI that parents were uncertain about their child’s hearing between ap-
pointments and didn’t know how best to parent their child since bad behaviours when their 
hearing was poor could be due to tiredness and frustration, but bad behaviour when their 
hearing was better may need to be parented with boundaries). A previous study in Cam-
bridge was published regarding the use of a removable, small, one-size-fits-all bone-con-
ducting headphone coupled with a Bluetooth microphone during the watchful waiting peri-
od. It is possible that these headsets could be used either with the microphone to enable 
children to hear, or ,  bluetoothed to a phone/ ipad/ tablet/ computer to access the Hear 
Glue Ear app and that this could help a child with OME, access good speech and lan-
guage.  It would be expected that the children who have multiple/recurring episodes of 
OME and are at greater risk of learning problems and academic difficulties would benefit 
the most.

Hypothesis

Transmission of speech aided by a wireless bone-conduction headphone connected to a
wireless Bluetooth microphone during the prolonged waiting time (during the coronavirus 
pandemic)  for the insertion of grommets, as well as access to the Hear Glue Ear software 
application is an acceptable management strategy during the coronavirus period where 
other forms of treatment and support are not available or indefinitely delayed. Question-
naires intend to capture data regarding families perception of child quality of life and de-
velopmental outcomes with this intervention. 

Aim
To quantify the differences in speech, language, and quality of life
outcome measures between a group of children aided with a bone-conduction headphone 
and Hearing Glue Ear app during the coronavirus pandemic where usual care has been 
delayed such as  waiting for grommet insertion. 

Participants
A total of 20 children will be enrolled in the study. If drop outs occur, new participants will 
be invited to replace those who withdrew from the study.

a) Inclusion criteria
- Aged 3-11 years.
- Diagnosed with non-infected chronic otitis media with effusion (OME)  
-  Hearing loss should be worse than 25 dB or worse,  at more than 2 AC test frequencies 

in one or both ears. Unaided Bone Conduction thresholds should be within normal 
range. 

- English as a main language (since the App has been written in English)

b) Exclusion criteria



- Significant risk factors for,  or diagnosis of, a permanent sensorineural hearing loss.
- Non-English dominant language, since the App has been written in English (with English 

voice-overs). 

c) Participant recruitment
Children known to Cambridge Audiology Services and known to have a diagnosis of glue 
ear will be invited to take part in the study if they satisfy the inclusion criteria. Consent will 
be obtained from their parents and an age appropriate explanation given to the child with 
the chance for the child to sign an age- appropriate assent form. 

Design
The free Hear glue Ear software application will be referred to as ‘the app’ in this section. 

A single arm design will be used. Participants will have a glue ear (OME) diagnosis made 
in the NHS Cambridge Audiology clinics. They will be given information and  invited to take 
part in the study at a time convenient to them. 

Participants in the Study will be sent the bone conduction  headphones, microphone and 
details of how to download the free Hear Glue Ear app. A member of the research team 
will arrange a telephone/ video consultation to aid set up and use of the product set. 

The parent/ carer will be asked to fill out a questionnaire about their child’s listening, lan-
guage and quality of life before and after using the product set. 

 The  bone conudction headphones used in this study are currently on the market as a 
headphones used by people practising outdoor sports. It is a type of headphones de-
signed for children and adults to listen to music and speech via bluetooth to a phone or 
device. It is not a medical device but has a CE mark for being used as a set of head-
phones for the public.

Follow-up will be carried out after 3 months unless the family request more frequent sup-
port. A member of the research team will email or telephone or video- consult (depending 
on the preference of the family) after 3 months to see if the family used the Hear Glue Ear 
headphones and/ or app at home and gather feedback. Parents will be asked to complete 
questionnaires again at this point. 

The patients GP will be informed (with parental consent) if the child is involved in the re-
search study. The child’s inclusion in the research study should not affect or alter any usu-
al NHS care. 

Follow up will also be possible when the child attends their next NHS hearing test ap-
pointment when services reopen after or during the coronavirus pandemic. 

Outcome measures and proposed analysis
The outcomes measures of the study are as follows:
1) acceptability of management strategy 
2) Quality of life: OMQ-14 Quality of life validated questionnaire which will include ques-

tions on speech, attention, concentration and behaviour. 
Statistical analysis will be done by using parametric or non-parametric tests for hypothesis
testing, depending on the data distribution. The null hypothesis is that there are no differ-
ences in



quality of life for those children who revive the intervention. Data will be summarised by 
creating graphs.

Timing of the study and practical aspects
1) Invitation to take part
The children and their families will be given a pack containing:
-Parent and child study information sheets. The family and the child will have the chance 
to ask initial questions about the study within the remote telephone/ video clinic appoint-
ment.
- Consent form, which the family can be encouraged to complete and return by email. 
OMQ14 Quality of life questionnaire.
Speech, language and listening questionnaire.
Website address: http://hearglueear.wordpress.com (all study details including copies of 
consent forms and questionnaires will be available on the website) and contact email:
hearglueear@outlook.com (for the families to direct any queries).
2) Once the child has been recruited
- The children and their family will be sent a bone conduction headphone, microphone and 
information on how to download the free Hear Glue Ear app.  
- Participant’s personal and contact details, as well as a copy of their last audiology results 
will be assigned a code that will be used for data collection, and their personal data and 
contact details will be kept separately.
- Participating families will have a remote telephone/ video appointment offered at the be-
ginning of the study and 3 months after their involvement. 
3) Three months after their first appointment 
- All the children will be automatically followed up with another telephone/ video consulta-

tion. 
- The family will be encouraged to fill out the final questionnaires, which are the same val-

idated questionnaires used at the beginning of the study (before the intervention)  as 
well as a non- validated acceptability questionnaire. 

A website with videos, support information, instructions, and useful materials was created
for use of the participants: http://hearglueear.wordpress.com

Roles and responsibilities
The team is small and only requires one team member to follow up the participants. Where 
possible this will be the same team member for rapport and continuity of 
members.
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