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Training for hearing care providers

Mahmood F Bhutta,? Xingkuan Bu,’ Patricia Castellanos de Mufoz,© Suneela Garg® & Kelvin Kong®

Abstract The lack of an appropriately trained global hearing-care workforce is recognized as a barrier to developing and implementing
services to treat ear and hearing disorders. In this article we examine some of the published literature on the current global workforce for
earand hearing care. We outline the status of both the primary-care workforce, including community health workers, and specialist services,
including audiologists, ear, nose and throat specialists, speech and language therapists, and teachers of the deaf. We discuss models of
training health workers in ear and hearing care, including the role of task-sharing and the challenges of training in low and middle-income
countries. We structure the article by the components of ear and hearing care that may be delivered in isolation or in integrated models
of care: primary care assessment and intervention; screening; hearing tests; hearing rehabilitation; middle-ear surgery; deaf services; and
cochlear implant programmes. We highlight important knowledge gaps and areas for future research and reporting.

Abstracts in e H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The lack of an appropriately trained global hearing-care
workforce is recognized as a barrier to developing and imple-
menting services to treat ear and hearing disorders.'~ This
barrier is a particular issue in many low and middle-income
countries, where a historical lack of awareness of the impact of
such disorders, and a lack of prioritization against competing
health needs, has led to low investment in relevant specialist
resources.”’

Both general (primary care) and specialized health work-
ers can be used to deliver ear and hearing services (Fig. 1).
They can be deployed in a variety of service delivery models,
which may be informed by a needs assessment and evaluation
of existing regional health infrastructure.’

The primary-care workforce for ear and hearing health
may include community health workers, primary care nurses
or primary care physicians, any of whom who may screen
for disease and provide preventive or medical care. In most
low-resource settings, there are inadequate numbers of doc-
tors to provide primary hearing care, and in several countries
nurses or community health workers fill this workforce gap.
Community health workers have been defined as those who
work predominantly in the community rather than in a health
facility and have received some formal training in the tasks
they perform, but do not have a certificate or degree-level
education.” In 2014 there were some estimated 5 million com-
munity health workers worldwide, with a particularly large
workforce in India and Indonesia.?

Secondary or specialist care is traditionally delivered by
audiologists who can test hearing and provide hearing aids;
ear, nose and throat specialists who may offer medical or sur-
gical treatment (surgery particularly for chronic suppurative
ear disease); speech and language therapists who may assist
adults and children with disabling hearing loss; and teachers
of the deaf who can provide educational support to children
with severe hearing loss.

Surveys conducted in the last few years reveal that in
many low- and middle-income countries specialist work-
ers in ear and hearing care are either sparse or non-existent
(Fig. 2).>*>'>12 In addition the tasks undertaken by such spe-
cialists may encompass a variety and variable complexity of
roles. In the United Kingdom of Great Britain and Northern
Ireland, for example, training pathways exist for audiom-
etrists (who perform basic diagnostic hearing tests), hearing
aid dispensers (who supply and fit hearing aids), health-care
science practitioners (who provide a range of diagnostic tests
and treatment) and clinical scientists (who provide tests and
treatments that includes complex cases). In other countries,
the names and roles of the workforce in audiology are simi-
larly disparate.” Among ear, nose and throat specialists, not all
will operate on the ear; in the United Kingdom, for example,
only 15% identify themselves as ear specialists,'’ and surveys
showed that facilities for complex ear surgery were poor or
non-existent five out of 15 ear, nose and throat centres in
Central and Eastern European countries,' four out of six ear,
nose and throat centres in Central American countries,’ and
five out of 22 ear, nose and throat centres in Africa.®

Two parallel strategies can be pursued to fill the workforce
gap in ear and hearing care. The first strategy is local capacity
development, through the training and development of ad-
ditional workers in the field of ear and hearing health. Even
though locally delivered training may be preferred,'* deliver-
ing this training may be challenging: if there are inadequate
human or physical resources in a country to deliver ear and
hearing services, then usually these resources are likely to
be inadequate to train or enable others to do the same. In
the initial stages of workforce development, training may
require collaboration with experts from outside of the region
or country. The second strategy is task-sharing, which is the
redistribution of tasks among different cadres of health work-
ers, typically from specialist workers to those with less train-
ing. Such an approach requires a re-evaluation of traditional
job roles, and an open yet critical analysis of where and how
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Fig. 1. Potential human resources to deliver different components of an ear and

hearing care programme

Primary care
worker

Audiologist

Far, nose and
throat specialist

Speech 7|
and lanquage -
therapist _|
Teacher -
of the deaf
T T T T
Primarycare  Screening  Hearing Hearing  Middle ear Deaf Cochlear
assessment and tests  rehabilitation  surgery services implant
intervention programme
Programme component

= Traditional role

task-sharing may be both possible and
appropriate.

In this article we assess opportuni-
ties for developing human resources
in ear and hearing health. We present
some of the relevant literature on train-
ing and development, and ask what has
been shown to be effective or ineffective,
and where there are opportunities and
knowledge gaps. We identified relevant
articles through a review of articles in-
dexed in the PubMed" online database,
using search terms “Training AND
Audiology OR Otology OR Teacher
Deaf OR Speech Language Therapy” as
well as a search of the grey literature.
We also look at examples of task-sharing
and assess relevant outcomes reported
from such initiatives. We structure the
article by seven components of ear and
hearing care that may be delivered in
isolation or in integrated models of
care: (i) primary-care assessment and
intervention; (ii) screening; (iii) hear-
ing tests; (iv) hearing rehabilitation;
(v) middle-ear surgery; (vi) deaf ser-
vices; and (vii) cochlear implant pro-
grammes (Fig. 1).

Primary-care assessment
and intervention

With an appropriately trained work-
force, assessment and intervention for
some ear and hearing disorders can po-
tentially be undertaken in primary care.
There are descriptions of programmes to
train community health workers in such
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= Potential extended roles through task-sharing

skills, and some anecdotes of success.’
However, we found that the current lit-
erature lacks evidence of important out-
come of such efforts, especially changes
to patient care or service delivery.

The World Health Organization’s
(WHO?’s) Primary ear and hearing
care training resource,”” which is cur-
rently being revised, provides theo-
retical knowledge on ear and hearing
disorders. The four training manuals
include protocols for practical skills in
examination of the ear (otoscopy); dry
mopping of ear discharge; syringing of
the ear; and assessment of hearing in
babies and adults. These manuals have
been used in several countries to train
community health workers, including
Brazil, Burkina Faso, China, Colom-
bia, Fiji, Kenya, Malawi and Nigeria.'®
Other regional or national resources for
training community health workers are
available, for example the Aboriginal and
Torres Strait Islander ear health manual”
from Australia, and the Chinese ear and
hearing care training manual."* Train-
ing programmes to date have reported
learner outcomes of community health
workers in terms of short-term improve-
ments in knowledge,'® rather than ability
to independently assess or manage ear
and hearing disorders.

Other studies suggest that com-
munity health workers can acquire
sufficient practical skills to assess and
manage patients.’® Community health
workers in India were able to perform a
whispered voice test to screen for hear-

Human resources for ear and hearing care

ing loss in adults,” and in Malawi they
could identify patients with potential
hearing problems.” Several studies have
shown that community health workers
are able to capture images on digital
otoscopy.’® In all these initiatives, how-
ever, the community health workers sent
captured data for expert assessment and
did not personally instigate diagnosis,
management or intervention.

Further research on methods and
outcomes of training is needed to pro-
vide evidence on if, how and to what
extent training of community health
workers enables them to undertake
independent assessment and manage-
ment of patients with ear and hearing
disorders. Consequently, evidence will
also show to what extent task-sharing
may be possible in hearing care.

Achieving this higher level of ability
in community health workers may be
ambitious. It will likely require support
from experts, both in delivering the
training and in providing supervision
in the initial stages of independent
practice. In nations where such experts
are available within the country, current
technology may enable remote educa-
tion and supervision.! Where in-country
expertise is lacking, partnerships with
other countries may be helpful, notwith-
standing cultural and language barriers.
It is also unclear if the development
of such expertise should be targeted
at generic community health workers
(who may have competing obligations,
for example in delivering maternal or
child health programmes) or whether
training of a subset of specialized com-
munity hearing health workers would
be preferable.

Screening

Screening for hearing loss may include
mass population screening for neonatal
hearing loss or targeted screening of
people classified as high-risk based on
their geographical location or patient-
specific factors (for example indigenous
groups at risk of middle-ear disease or
children who have suffered meningitis
at risk of sensorineural hearing loss).
Automated devices have simpli-
fied several screening protocols. In the
majority of European or other high-
income settings, screening for neonatal
hearing loss is undertaken by a nurse
(or sometimes an audiologist) using
automated otoacoustic emission or
auditory brainstem response devices.”’

Bull World Health Organ 2019;,97:691 —698' doi: http://dx.doi.org/10.2471/BLT.18.224659
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Studies from India** and Nigeria® show
that, after two weeks of training, com-
munity health workers can also perform
automated neonatal screening using
such devices. Screening in neonates
by community health workers using a
low-cost rattle made from wood and
metal spheres has also been described
in India,* and in children and adults
using a semi-automated mobile phone
application (following only a few hours
of training) in South Africa.” Hence,
the evidence suggests that automated
screening of hearing is a feasible task
for a variety of health workers, following
only a relatively short period of training.

Hearing rehabilitation

In many high-income countries, audi-
ologists provide most of expertise in
hearing assessment and rehabilitation,
but task-sharing in this field has been
described. A literature review found
several studies reporting that commu-
nity health workers were able to perform
pure tone audiometry, the basic test of
adult hearing, but details of the training
given or the accuracy of the results were
lacking in such studies.'® A study from
the Dominican Republic reported that
a charity developed a 3-month training
programme for staff with at least second-
ary school education to perform basic
hearing tests.”® Again, detailed methods
or outcomes were not reported.

The fitting of hearing aids is also
open to task-sharing. A survey of 62
countries globally in 2008 found that in
12 countries ear, nose and throat special-
ists undertook hearing tests, and in 11
countries they fitted hearing aids.’ In
India, a cadre of science graduates were
trained over six weeks to perform pure
tone audiometry and to fit and maintain
hearing aids for people with moderate
to severe hearing loss, with successful
long-term benefit to communication
reported by the majority of users.” Fu-
ture technological advances may further
simplify these tasks.

Provision of more complex audi-
ology services requires a specialized
workforce and longer training. In Ban-
gladesh, a trial of accelerated training
of community health workers over two
weeks to carry out play audiometry (a
method to test hearing where young
children are asked to respond to sound
by performing a task) proved unsuc-
cessful.?® In the past, many audiologists
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visited neighbouring countries to obtain
training, such as those from the Central
and South America visiting Argentina,
Mexico or the United States of America.*
Many nations now report in-country
training programmes.'' Again, we found
no published literature detailing the
nature and duration of these training
initiatives or learner outcomes.

Further studies are needed in this
field, particularly those reporting meth-
ods and outcomes from the training of
non-specialist workers to perform basic
tests of hearing and to provide hearing
rehabilitation services.

Middle-ear surgery

The two operations for treating suppura-
tive ear disease are tympanoplasty and
mastoidectomy, both of which involve
complex microsurgery on the temporal
bone of the skull. Training in ear sur-
gery is difficult, even in resource-rich
environments. Standardized educational
programmes exist in countries such as
Australia, Canada, the United Kingdom
and the United States, which typically
comprise 5-6 years of specialist training
in ear, nose and throat surgery,” includ-
ing training on cadaveric material.”’
A survey in the United States showed
an average of 4.5 years before trainees
felt able to perform tympanoplasty or
mastoidectomy independently.’’ Data
from the United Kingdom suggested
that trainees in the last two years of
training may still have suboptimal
outcomes from tympanoplasty’” and
be unable to perform mastoidectomy
independently.”” One should note that
such trainees are learning all aspects of
ear, nose and throat surgery, not only
otological surgery.

Targeted training in ear surgery
may be available in low- and middle-in-
come countries, but is often not possible
due to a lack of in-country expertise,
relevant equipment or (due to logistic or
sometimes religious constraints) cadav-
eric material for rehearsal. Alternative
simulation using plastic bones or virtual
tools is possible, although inferior for
learning outcomes and not without
cost.” Ear, nose and throat specialists
may go abroad to train. For example,
specialists from Malawi** and Zimba-
bwe” have been trained in South Africa,
and those from Bhutan and Nepal in
Malaysia,® although outcomes from
such training have not been reported.

Human resources for ear and hearing care

However, training in a foreign country
may be difficult, because limited op-
portunities exist, medical qualifications
may not be recognized internationally
and the financial or language barriers
can be substantial.

An alternative is to rely on visiting
specialists to deliver training. In many
low- and middle-income countries, spe-
cialists from high-resource settings visit
on trips (missions) to provide a surgical
service to the local patient population,
and many will try to incorporate train-
ing into such trips. However, a recent
survey from the United States of ear,
nose and throat surgeons involved in
global health found that the major-
ity focused on missions, but that only
35% (125 out of 362) had been to the
same hospital more than once, and that
93% (187 out of 202) went for no more
than two weeks.*® Critics question the
ability to provide meaningful training
and local capacity development though
such short-term and inconsistent visits.
Interviews with ear, nose and throat
trainees in Cambodia revealed they
deemed these types of missions to be of
little educational value.”

Coordinated missions can, howev-
er, be fruitful. A collaboration between
ear, nose and throat departments in
three North American medical schools
(University of British Columbia, New
York University School of Medicine
and University of Ottawa) delivered in-
country training in Uganda through fre-
quent missions and a structured training
programme.’® The project started in
2001 and the first independent mastoid
operation by a Ugandan surgeon was
performed four years later.

Another model is to provide pro-
longed in-country training by a visiting
resident specialist. In Cambodia, two
local ear, nose and throat trainees were
trained by visiting ear, nose and throat
specialists from the United Kingdom.”’
The first visiting surgeon was a continu-
ous resident for six months and taught
tympanoplasty. The second surgeon was
a continuous resident for four months
and taught mastoidectomy. At the end
of this period, trainees were able to
perform both operations independently,
with high self-reported confidence and
surgical success (for tympancoplasty:
88%; 100/113; tympanic membrane
closure and 81%; 76/89; with improved
hearing).”
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It is uncertain if those with lower
levels of background training could also
perform ear surgery. Clinical or medical
officers, who are not doctors, have been
trained to deliver surgical care, such
as laparotomy or caesarean section, in
many countries,” In some countries,
such as Cameroon, Kenya, Malawi,
Mali and Togo,° this training includes
performing simple ear, nose and throat
operations, such as removal of foreign
bodies, adenoidectomy or tonsillectomy.
There are no reports of the outcomes
from such training, and to date, the only
record of trying to train such workers to
perform tympanoplasty was said to be
unsatisfactory.”’

The existing literature suggests that
the acquisition of skills in ear surgery
is achieved via a focused, coordinated
and consistent mentorship approach,
taking place over several months or
years. Future programmes for training
in ear surgery should look to incorporate
such ideals.

Deaf services

Deaf services typically involve teachers
of the deaf, and speech and language
therapists. There are few published data
on the methods or effectiveness of train-
ing for teachers of the deaf,*" making it
difficult to know what a successful train-
ing programme might include.

Many countries have reported the
existence of a training programme for
speech and language therapists. In sev-
eral countries in South America, and
in some areas of India, audiology, and
speech and language therapists are one
profession, with a subspecialization.***
In some instances speech and language
therapists have trained abroad. For
example, therapists in Paraguay have
trained in Brazil, therapists in Bolivia
and Venezuela in the United States,*
and therapists in the Philippines and
Singapore in Australia, the United
Kingdom and the United States.*’ Other
examples document programmes in
speech and language therapy that have
been established with foreign assistance:
for example in Sri Lanka and Uganda
with volunteers from the United King-
dom,** in Togo with volunteers from
France,’ and in Viet Nam with volun-
teers from Australia.” The institutions
in Togo and Uganda have subsequently
become regional centres in Africa,

training speech and language therapists
specialists in Benin, Gabon and Mali,*
and in Rwanda and the United Republic
of Tanzania, respectively.* Some authors
have expressed concerns that foreign
assistance in the development of train-
ing curricula for speech and language
therapists risks marginalization of popu-
lations who may differ linguistically or
culturally. For example this has occurred
with the under-provision of speech and
language therapists services to the black,
economically disadvantaged population
of South Africa.*

While the guiding principles of
speech and language therapy or deaf
education are universal, the specific
nature of the training will be deter-
mined by the local culture and language
(whether spoken or signed). Such dif-
ferences means that sharing of training
resources or learning across linguistic
regions or borders may be difficult or
even inappropriate. Outside assistance
may be helpful to guide the set-up of
services, but such initiatives need to
remain sensitive to local needs.

Cochlear implant
programmes

Cochlear implants are surgically im-
planted devices for those affected
by severe hearing loss. Implant pro-
grammes should ideally incorporate
comprehensive pre-implant assessment
and post-implant rehabilitation and
support, which requires appropri-
ately trained audiologists, ear, nose and
throat surgeons, and teachers of the
deaf or speech and language therapists.
Anecdotally, cochlear implants have
been performed in many low- and
middle-income countries without such
a comprehensive team, leading to con-
cerns that such programmes may not be
optimal. In general, data is lacking on
outcomes from cochlear implantation
in low- and middle-income countries,
although data from several countries
in South America and Asia show that
in most locations implant use rates are
over 95%."

Additional challenges

Other issues compound the challenges
to human resources and training out-
lined above. One is the lack of special-
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ist equipment, such as audiometers for
performing hearing tests;* hearing aids
for rehabilitation; or microscope, drill
and micro-instruments for performing
ear surgery.' Another is the retention of
staff after training. In low- and middle-
income countries, health workers in
the charitable or public sector are often
poorly remunerated, and so trained staff
may leave to join the private sector. In
many Eastern European countries, for
example, otological surgery is more
available in the private sector compared
with the public sector."? Processes to al-
low parallel public and private practice
by health workers may be one mecha-
nism to counteract this issue.’

Conclusion

Training, development and task-sharing
are strategies that can be used to coun-
ter the significant human resource gap
for ear and hearing health. However,
the existing literature inadequately ad-
dresses or documents the potential for
these strategies.

In terms of training, most existing
studies with community health work-
ers have reported outcomes in terms
of knowledge acquisition. We have
not found any studies that evaluated
whether community health workers
may be able to independently assess
and manage ear and hearing disorders
in primary care. In the more complex
tasks of undertaking hearing tests, hear-
ing rehabilitation, middle-ear surgery
and provision of deaf services, only a
handful of studies describe training or
task-sharing and of these few report
outcomes.

Future studies should therefore
report not only models of training, but
also short and long-term outcomes of
training, including the effects on deliv-
ery of care. Such reporting will inform
those trying to emulate or translate such
training to other contexts, and so help
to optimize workforce development in
ear and hearing health. l
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Résumé

Formation pour les prestataires des soins de l'audition

Le manque de prestataires de soins auditifs adéquatement formés a
I'échelle mondiale est considéré comme un obstacle au développement
etalamise en ceuvre de services destinés a traiter les troubles de ['oreille
et de l'audition. Dans cet article, nous examinons des documents
publiés au sujet de la main-d'ceuvre mondiale actuelle au service des
soins de l'oreille et de I'audition. Nous présentons |'état de la main-
d'ceuvre au service des soins primaires, et notamment des agents de
santé communautaires, ainsi que I'état des services de spécialistes, et
notamment des audiologistes, des spécialistes ORL, des thérapeutes de
la parole et du langage et des enseignants pour les personnes sourdes.
Nous étudions des modeles de formation des agents de santé axés sur

les soins de |'oreille et de I'audition, et en particulier surle role du partage
des taches et les problémes liés a la formation dans les pays a revenu
faible etintermédiaire. Cet article s'articule autour des différents aspects
des soins de l'oreille et de I'audition, qui peuvent étre fournis isolément
ou dans le cadre de modeles intégrés de soins: évaluation des soins
primaires et intervention; dépistage; examens auditifs; réhabilitation
auditive; chirurgie de l'oreille moyenne; services pour les personnes
sourdes; et programmes d'implantation cochléaire. Nous attirons
I'attention sur d'importantes lacunes et sur les domaines sur lesquels
pourraient porter les recherches et les rapports a l'avenir.

Peslome

06yqe|-w|e cneyuanncToB No OXpaHe 340pO0BbA CllyXa
HexBaTka BO BCEM MUpPe Hafnexalum obpa3om 0byUeHHbIX
CreumranicToB No OXPaHe 3A0POBbA yXa 1 Clyxa PacCMaTpBaeTCA
Kak Gapbep Ana pa3paboTky v BHEAPEHUA YCIYr MO NevyeHuto
yxa 1 HapyweHni ciyxa. B AaHHOM CTaTbe NMpoBeAeHO M3ydeHne
0ny6/IMKOBAHHON NIUTEPATYPbI, MOCBALIEHHOM TEKYLLIEMY COCTOSHUIO
TPYAOBBIX PECYPCOB MO OXPaHe 3[40POBbA yxa U Cjyxa BO
Bcem Mupe. ONMCaHO COCTOAHME KakK TPYAOBbIX PecypcoB
NEepPBUYHOrO 3BEHA, BK/HOUas OOL|MHHbIX MEAULIMHCKIX PAGOTHUKOB,
Tak WU CNeumnanv3npoBaHHbIX YCAyr, BKAOYAa ayguonoros,
OTOPUHONAPMHIONOrOB, IOrONeA0B, NpenoaasaTenei Ans nuy ¢
notepei cnyxa. O6CyxaaTca Mogeny obydeHns CneumanvcTos
3[PaBOOXPAHEHNS B 0ONACTV OXPaHbl 30POBbA yXa 1 CITyXa, BKIoUas

posnb pacnpenenenna 3agay v npobnembl 0byyeHrs B CTpaHax C
HU3KMM ¥ CpefiHVM YpoBHeM foxoda. CTaTbs CTPYKTYpMpOBaHa
MO KOMMOHEHTaM OXPaHbl 3[0POBbA YXa 1 CNyXa, KOTOPble MOXHO
0becneunTb Y30ANPOBAHHO WU B MHTErPUPOBAHHbBIX MOLENAX:
nepBrYHas OLIEHKA ¥ BMELLATENbCTBO, CKPUHUHIOBOE 06C/1e0BaHME,
NCMbITAHWA CNyXa, peabunutauma npv notepe ciyxa, XMpyprvs
CpefHero yxa, ycnyrv ona nuuy ¢ notepeit ciyxa, Nporpammbl
YCTAHOBKYM KOXJ€apHbIX UMMIGHTOB. AKLEHTUPOBAHO BHUMAHVE
Ha BaXKHbIX Mpobenax B 3HAHVIAX, @ Takxke 0bnacTax AanbHenwmnx
NCCNeNoBaHNI 1 OTYETOB.
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Resumen

Formacion para proveedores del cuidado de la salud auditiva

Se reconoce que la falta de trabajadores especializados en el cuidado
de la salud auditiva a nivel mundial constituye un obstaculo para el
desarrollo y la implementacion de servicios de tratamiento de los
trastornos auditivos y del oido. En este articulo examinamos parte
de la literatura publicada sobre los trabajadores que actualmente se
dedican al cuidado de la salud auditiva y del oido en todo el mundo.
Describimos la situacién de los trabajadores de atencion primaria,
incluidos los trabajadores sanitarios de la comunidad, y de los servicios
especializados, incluidos los audiélogos, los especialistas en oido, nariz
y garganta, los terapeutas del habla y del lenguaje, y los profesores
de las personas sordas. Discutimos los modelos de formacion de los

trabajadores sanitarios en el cuidado de la salud auditiva y del oido y
de I3, incluyendo la funcién de la asignacién de tareas y los retos de la
formacién en los paises de ingresos bajos y medios. Estructuramos el
articulo por los componentes del cuidado de la salud auditiva y del oido
que se pueden prestar de forma aislada o en modelos integrados de
atencion: evaluacion e intervencion de la atencion primaria; examenes;
pruebas de audicion; rehabilitacion de la audicion; cirugia de oido medio;
servicios para las personas sordas; y programas de implantes cocleares.
Destacamos importantes lagunas de conocimiento y areas para la
investigacion y presentacién de informes en el futuro.

References

1. Bhutta MF. Models of service delivery for ear and hearing care in remote or
resource-constrained environments. J Laryngol Otol. 2018 Dec 18;18:1-10.
PMID: 30558687

2. Perry HB, Zulliger R, Rogers MM. Community health workers in
low-, middle-, and high-income countries: an overview of their
history, recent evolution, and current effectiveness. Annu Rev Public
Health. 2014;35(1):399-421. doi: http://dx.doi.org/10.1146/annurev-
publhealth-032013-182354 PMID: 24387091

3. Goulios H, Patuzzi RB. Audiology education and practice from an
international perspective. Int J Audiol. 2008 Oct;47(10):647-64. doi: http://
dx.doi.org/10.1080/14992020802203322 PMID: 18923986

4. Madriz JJ. Audiology in Latin America: hearing impairment, resources
and services. Scand Audiol Suppl. 2001,30(53):85-92. doi: http://dx.doi.
0rg/10.1080/010503901750166781 PMID: 11409785

5. Wagner R, Fagan J. Survey of otolaryngology services in Central America:
need for a comprehensive intervention. Otolaryngol Head Neck Surg. 2013
Nov;149(5):674-8. doi: http://dx.doi.org/10.1177/0194599813505972 PMID:
24057675

6. Mulwafu W, Ensink R, Kuper H, Fagan J. Survey of ear, nose and throat
services in sub-Saharan Africa: little progress between 2009 and 2015. Glob
Health Action. 2017;10(1):1289736. doi: http://dx.doi.org/10.1080/1654971
6.2017.1289736 PMID: 28485648

7. Fagan JJ. Workforce considerations, training, and diseases in Africa.
Otolaryngol Clin North Am. 2018 Jun;51(3):643-9. doi: http://dx.doi.
0rg/10.1016/j.0tc.2018.01.009 PMID: 29496257

8. Smith JD, Tan KL. Workforce considerations, training, and diseases of the
Asia-Pacific Region. Otolaryngol Clin North Am. 2018 Jun;51(3):659-65. doi:
http://dx.doi.org/10.1016/j.0tc.2018.01.010 PMID: 29482921

9. Report on status of ear and hearing care in South-East Asia (SEA) Region
2015. New Delhi: World Health Organization South-East Asia Regional
Office, 2015. Available from: http://apps.searo.who.int/PDS_DOCS/B1466.
pdf [2019 Aug 10].

10. Wylie K, McAllister L, Davidson B, Marshall J. Communication rehabilitation
in sub-Saharan Africa: a workforce profile of speech and language
therapists. Afr J Disabil. 2016 09 9;5(1):227. doi: http://dx.doi.org/10.4102/
ajod.v5i1.227 PMID: 28730052

11. Multi-country assessment of national capacity to provide hearing care.
Geneva: World Health Organization; 2013. Available from: https://www.
who.int/pbd/publications/WHOReportHearingCare_Englishweb.pdf [2019
Aug 10].

12. Verkerk MM, Wagner R, Fishchuk R, Fagan JJ. Survey of otolaryngology
services in Ukraine and neighbouring Central and Eastern European
countries. J Laryngol Otol. 2017 Nov;131(11):1002-9. doi: http://dx.doi.
0rg/10.1017/50022215117002134 PMID: 29081305

13. Surgical workforce 2011. London: Royal College of Surgeons of England;
2012.

14. Global strategy on human resources for health: workforce 2030. Geneva:
World Health Organization; 2016. Available from: https://www.who.int/hrh/
resources/globstrathrh-2030/en/ [2019 Aug 10].

15. Primary ear and hearing care. Geneva: World Health Organization; 2006.
Available from: http://www.who.int/pbd/deafness/activities/hearing_care/
en/ [2019 Aug 10].

16. O'Donovan J, Verkerk M, Winters N, Chadha S, Bhutta MF. The role of
community health workers in addressing the global burden of ear
disease and hearing loss: a systematic scoping review of the literature.

BMJ Glob Health. 2019 03 1;4(2):e001141. doi: http://dx.doi.org/10.1136/
bmjgh-2018-001141 PMID: 30899572

17. Coates H, Kong K, Mackendrick A, Lannigan F, Vijayasekaran S, Bumbak P.
Aboriginal and Torres Strait Islander ear health manual. Perth: Abbott & Co,
2010.

18. Dinghua X, Xingkuan B. Chinese Ear and Hearing Care Training Manual.
Beijing: China women's publishing house; 2013.

19. AT J,Dias A, Philp |, Beard J, Patel V, Prince M. Identifying common
impairments in frail and dependent older people: validation of the COPE
assessment for non-specialised health workers in low resource primary
health care settings. BMC Geriatr. 2015 10 14;15(1):123. doi: http://dx.doi.
0rg/10.1186/512877-015-0121-1 PMID: 26467913

20. Mulwafu W, Kuper H, Viste A, Goplen FK. Feasibility and acceptability of
training community health workers in ear and hearing care in Malawi: a
cluster randomised controlled trial. BMJ Open. 2017 10 11,7(10):e016457.
doi: http://dx.doi.org/10.1136/bmjopen-2017-016457 PMID: 29025832

21. Vos B, Senterre C, Lagasse R, Tognola G, Levéque A. Organisation of
newborn hearing screening programmes in the European Union: widely
implemented, differently performed. Eur J Public Health. 2016 06;26(3):505—
10. doi: http://dx.doi.org/10.1093/eurpub/ckw020 PMID: 27009037

22. Akilan R, Vidya R, Roopa N. Perception of ‘mothers of beneficiaries’
regarding a rural community based hearing screening service. Int J Pediatr
Otorhinolaryngol. 2014 Dec;78(12):2083-8. doi: http://dx.doi.org/10.1016/j.
ijporl.2014.09.009 PMID: 25288387

23. Olusanya BO, Akinyemi OO. Community-based infant hearing screening in
a developing country: parental uptake of follow-up services. BMC Public
Health. 2009 02 23;9(1):66. doi: http://dx.doi.org/10.1186/1471-2458-9-66
PMID: 19236718

24. Ramesh A, Jagdish C, Nagapoorinima M, Suman Rao PN, Ramakrishnan AG,
Thomas GC, et al. Low cost calibrated mechanical noisemaker for hearing
screening of neonates in resource constrained settings. Indian J Med Res.
2012;135:170-6. PMID: 22446858

25. Yousuf Hussein S, Wet Swanepoel D, Biagio de Jager L, Myburgh HC,
Eikelboom RH, Hugo J. Smartphone hearing screening in mHealth assisted
community-based primary care. J Telemed Telecare. 2016 Oct;22(7):405-12.
doi: http://dx.doi.org/10.1177/1357633X15610721 PMID: 26468215

26. Carkeet D, Pither D, Anderson M. Service, training and outreach—the EARS
Inc. Model for a self sustainable hearing program in action. Disabil Rehabil
Assist Technol. 2014 Sep;9(5):383-90. doi: http://dx.doi.org/10.3109/174831
07.2014.914979 PMID: 25119292

27. Emerson LP, Job A, Abraham V. Pilot study to evaluate hearing
aid service delivery model and measure benefit using self-report
outcome measures using community hearing workers in a developing
country. ISRN Otolaryngol. 2013 02 6;2013:973401. doi: http://dx.doi.
0rg/10.1155/2013/973401 PMID: 23724277

28. Berg AL, Papri H, Ferdous S, Khan NZ, Durkin MS. Screening methods
for childhood hearing impairment in rural Bangladesh. Int J Pediatr
Otorhinolaryngol. 2006 Jan;70(1):107-14. doi: http://dx.doi.org/10.1016/j.
ijporl.2005.05.029 PMID: 16023223

Bull World Health Organ 2019;97:691-698| doi: http://dx.doi.org/10.2471/BLT.18.224659 697


http://www.ncbi.nlm.nih.gov/pubmed/30558687
http://dx.doi.org/10.1146/annurev-publhealth-032013-182354
http://dx.doi.org/10.1146/annurev-publhealth-032013-182354
http://www.ncbi.nlm.nih.gov/pubmed/24387091
http://dx.doi.org/10.1080/14992020802203322
http://dx.doi.org/10.1080/14992020802203322
http://www.ncbi.nlm.nih.gov/pubmed/18923986
http://dx.doi.org/10.1080/010503901750166781
http://dx.doi.org/10.1080/010503901750166781
http://www.ncbi.nlm.nih.gov/pubmed/11409785
http://dx.doi.org/10.1177/0194599813505972
http://www.ncbi.nlm.nih.gov/pubmed/24057675
http://dx.doi.org/10.1080/16549716.2017.1289736
http://dx.doi.org/10.1080/16549716.2017.1289736
http://www.ncbi.nlm.nih.gov/pubmed/28485648
http://dx.doi.org/10.1016/j.otc.2018.01.009
http://dx.doi.org/10.1016/j.otc.2018.01.009
http://www.ncbi.nlm.nih.gov/pubmed/29496257
http://dx.doi.org/10.1016/j.otc.2018.01.010
http://www.ncbi.nlm.nih.gov/pubmed/29482921
http://apps.searo.who.int/PDS_DOCS/B1466.pdf
http://apps.searo.who.int/PDS_DOCS/B1466.pdf
http://dx.doi.org/10.4102/ajod.v5i1.227
http://dx.doi.org/10.4102/ajod.v5i1.227
http://www.ncbi.nlm.nih.gov/pubmed/28730052
https://www.who.int/pbd/publications/WHOReportHearingCare_Englishweb.pdf
https://www.who.int/pbd/publications/WHOReportHearingCare_Englishweb.pdf
http://dx.doi.org/10.1017/S0022215117002134
http://dx.doi.org/10.1017/S0022215117002134
http://www.ncbi.nlm.nih.gov/pubmed/29081305
https://www.who.int/hrh/resources/globstrathrh-2030/en/
https://www.who.int/hrh/resources/globstrathrh-2030/en/
http://www.who.int/pbd/deafness/activities/hearing_care/en/
http://www.who.int/pbd/deafness/activities/hearing_care/en/
http://
http://dx.doi.org/10.1136/bmjgh-2018-001141
http://dx.doi.org/10.1136/bmjgh-2018-001141
http://www.ncbi.nlm.nih.gov/pubmed/30899572
http://dx.doi.org/10.1186/s12877-015-0121-1
http://dx.doi.org/10.1186/s12877-015-0121-1
http://www.ncbi.nlm.nih.gov/pubmed/26467913
http://dx.doi.org/10.1136/bmjopen-2017-016457
http://www.ncbi.nlm.nih.gov/pubmed/29025832
http://dx.doi.org/10.1093/eurpub/ckw020
http://www.ncbi.nlm.nih.gov/pubmed/27009037
http://dx.doi.org/10.1016/j.ijporl.2014.09.009
http://dx.doi.org/10.1016/j.ijporl.2014.09.009
http://www.ncbi.nlm.nih.gov/pubmed/25288387
http://dx.doi.org/10.1186/1471-2458-9-66
http://www.ncbi.nlm.nih.gov/pubmed/19236718
http://www.ncbi.nlm.nih.gov/pubmed/22446858
http://dx.doi.org/10.1177/1357633X15610721
http://www.ncbi.nlm.nih.gov/pubmed/26468215
http://dx.doi.org/10.3109/17483107.2014.914979
http://dx.doi.org/10.3109/17483107.2014.914979
http://www.ncbi.nlm.nih.gov/pubmed/25119292
http://dx.doi.org/10.1155/2013/973401
http://dx.doi.org/10.1155/2013/973401
http://www.ncbi.nlm.nih.gov/pubmed/23724277
http://dx.doi.org/10.1016/j.ijporl.2005.05.029
http://dx.doi.org/10.1016/j.ijporl.2005.05.029
http://www.ncbi.nlm.nih.gov/pubmed/16023223

I Policy & practice

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

698

Wagner N, Fahim C, Dunn K, Reid D, Sonnadara RR. Otolaryngology
residency education: a scoping review on the shift towards competency-
based medical education. Clin Otolaryngol. 2017 Jun;42(3):564-72. doi:
http://dx.doi.org/10.1111/coa.12772 PMID: 27754613

Frithioff A, Serensen MS, Andersen SAW. European status on temporal
bone training: a questionnaire study. Eur Arch Otorhinolaryngol. 2018
Feb;275(2):357-63. doi: http://dx.doi.org/10.1007/500405-017-4824-0
PMID: 29185029

. Montague P, Bennett D, Kellermeyer B. How was your otology training?

A survey of recent otolaryngology residents. Otol Neurotol. 2017
12,38(10):1535-9. doi: http://dx.doi.org/10.1097/MA0.0000000000001601
PMID: 29140966

Wilson T, Prinsely P, Patel H, Tassone P. Are trainees being adequately taught
myringoplasty? A prospective study of Eastern Deanery otolaryngology
trainees’surgical experience. Eur Arch Otorhinolaryngol. 2009
Jan;266(1):131-6. doi: http://dx.doi.org/10.1007/500405-008-0711-z PMID:
18491120

Mahendran S, Bennett AM, Jones SE, Young BA, Prinsley PR. Audit of
specialist registrar training in tympanomastoid surgery for chronic

otitis media. J Laryngol Otol. 2006 Mar;120(3):193-9. doi: http://dx.doi.
0rg/10.1017/50022215105006365 PMID: 16372980

Bhutta MF. A review of simulation platforms in surgery of the temporal
bone. Clin Otolaryngol. 2016 Oct;41(5):539-45. doi: http://dx.doi.
org/10.1111/coa.12560 PMID: 26453455

Mulwafu W, Nyirenda TE, Fagan JJ, Bem C, Mlumbe K, Chitule J. Initiating
and developing clinical services, training and research in a low resource
setting: the Malawi ear, nose and throat experience. Trop Doct. 2014
Jul;44(3):135-9. doi: http://dx.doi.org/10.1177/0049475514524393 PMID:
24569097

Lin BM, Varvares MA, Randolph GW, Shaye DA. United States-based global
otolaryngology surgery: A call to more horizontal sustainable efforts. Am J
Otolaryngol. 2019 May - Jun;40(3):404-8. doi: http://dx.doi.org/10.1016/j.
amjoto.2019.02.012 PMID: 30799209

Smith AKK, Sokdavy T, Sothea C, Pastrana MKR, Ali RF, Huins CT, et

al. Implementation and results of a surgical training programme for
chronic suppurative otitis media in Cambodia. J Laryngol Otol. 2018
Aug;132(8):711-7. doi: http://dx.doi.org/10.1017/50022215118001056
PMID: 29998817

Byaruhanga R, Rourke R, Awubwa M, Westerberg BD, Rolland JT, Vaccani
JP.Increased frequency of visits improves the efficiency of surgical global
health initiatives. J Otolaryngol Head Neck Surg. 2013 06 20;42(1):41. doi:
http://dx.doi.org/10.1186/1916-0216-42-41 PMID: 23787093

Hoyler M, Hagander L, Gillies R, Riviello R, Chu K, Bergstrom S, et al. Surgical
care by non-surgeons in low-income and middle-income countries: a
systematic review. Lancet. 2015 Apr 27;385 Suppl 2:542. doi: http://dx.doi.
0rg/10.1016/50140-6736(15)60837-6 PMID: 26313091

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Human resources for ear and hearing care

Prevention of hearing impairment from chronic otitis media: report of

a WHO/CIBA Foundation workshop, London, United Kingdom, 1921
November 1996. Geneva: World Health Organization; 1996. Available from:
https://apps.who.int/iris/handle/10665/63870 [2019 Aug 10].

Nelson L, Lenihan S, White KR. Preparation of teachers for children who are
deaf or hard of hearing. In: Sindelar PT, McCray ED, Brownell MT, Lignugaris
B, editors. Handbook of research on special education teacher preparation.
Abingdon: Routledge; 2014.

Fernandes FD, de Andrade CR, Befi-Lopes DM, Wertzner HF, Limongi

SC. Emerging issues concerning the education of speech and language
pathologists and audiologists in Brazil and South America. Folia Phoniatr
Logop. 2010;62(5):223-7. doi: http://dx.doi.org/10.1159/000314784 PMID:
20639638

Cheng LR. Emerging issues in health and education in Asia-Pacific: a focus
on speech-language pathology. Folia Phoniatr Logop. 2010;62(5):238-45.
doi: http://dx.doi.org/10.1159/000314787 PMID: 20639641

Barrett H, Marshall J. Implementation of the World Report on Disability:
developing human resource capacity to meet the needs of people with
communication disability in Uganda. Int J Speech-Language Pathol. 2013
Feb;15(1):48-52. doi: http://dx.doi.org/10.3109/17549507.2012.743035
PMID: 23190008

Wickenden M, Hartley S, Kariyakaranawa S, Kodikara S. Teaching speech and
language therapists in Sri Lanka: issues in curriculum, culture and language.
Folia Phoniatr Logop. 2003 Nov-Dec;55(6):314-21. doi: http://dx.doi.
0rg/10.1159/000073255 PMID: 14573988

Topouzkhanian S, Mijiyawa M. A French-speaking speech-language
pathology program in West Africa: transfer of training between minority
and majority world countries. Int J Speech-Language Pathol. 2013
Feb;15(1):58-64. doi: http://dx.doi.org/10.3109/17549507.2012.757802
PMID: 23323818

Atherton M, Dung NT, Nhan VH. The World Report on Disability in relation
to the development of speech-language pathology in Viet Nam. Int J
Speech-Language Pathol. 2013 Feb;15(1):42-7. doi: http://dx.doi.org/10.31
09/17549507.2012.743034 PMID: 23215451

Khoza-Shangase K, Mophosho M. Language and culture in speech-
language and hearing professions in South Africa: the dangers of a single
story. S Afr J Commun Disord. 2018 07 9,65(1):e1-7. doi: http://dx.doi.
0rg/10.4102/sajcd.v65i1.594 PMID: 30035607

Bento RF, Bahmad F Jr, Hippolyto MA, Da Costa SS. Overcoming developing-
world challenges in cochlear implantation: a South American perspective.
Curr Opin Otolaryngol Head Neck Surg. 2018 Jun;26(3):200-8. doi: http://
dx.doi.org/10.1097/M00.0000000000000453 PMID: 29553961

Magro I, Emmett SD, Saunders J. Cost-effectiveness of Cl in developing
countries. Curr Opin Otolaryngol Head Neck Surg. 2018 Jun;26(3):190-5.
PMID: 29528875

Bull World Health Organ 2019;97:691-698 | doi: http://dx.doi.org/10.2471/BLT.18.224659


http://dx.doi.org/10.1111/coa.12772
http://www.ncbi.nlm.nih.gov/pubmed/27754613
http://dx.doi.org/10.1007/s00405-017-4824-0
http://www.ncbi.nlm.nih.gov/pubmed/29185029
http://dx.doi.org/10.1097/MAO.0000000000001601
http://www.ncbi.nlm.nih.gov/pubmed/29140966
http://dx.doi.org/10.1007/s00405-008-0711-z
http://www.ncbi.nlm.nih.gov/pubmed/18491120
http://dx.doi.org/10.1017/S0022215105006365
http://dx.doi.org/10.1017/S0022215105006365
http://www.ncbi.nlm.nih.gov/pubmed/16372980
http://dx.doi.org/10.1111/coa.12560
http://dx.doi.org/10.1111/coa.12560
http://www.ncbi.nlm.nih.gov/pubmed/26453455
http://dx.doi.org/10.1177/0049475514524393
http://www.ncbi.nlm.nih.gov/pubmed/24569097
http://dx.doi.org/10.1016/j.amjoto.2019.02.012
http://dx.doi.org/10.1016/j.amjoto.2019.02.012
http://www.ncbi.nlm.nih.gov/pubmed/30799209
http://dx.doi.org/10.1017/S0022215118001056
http://www.ncbi.nlm.nih.gov/pubmed/29998817
http://dx.doi.org/10.1186/1916-0216-42-41
http://www.ncbi.nlm.nih.gov/pubmed/23787093
http://dx.doi.org/10.1016/S0140-6736(15)60837-6
http://dx.doi.org/10.1016/S0140-6736(15)60837-6
http://www.ncbi.nlm.nih.gov/pubmed/26313091
https://apps.who.int/iris/handle/10665/63870
http://dx.doi.org/10.1159/000314784
http://www.ncbi.nlm.nih.gov/pubmed/20639638
http://dx.doi.org/10.1159/000314787
http://www.ncbi.nlm.nih.gov/pubmed/20639641
http://dx.doi.org/10.3109/17549507.2012.743035
http://www.ncbi.nlm.nih.gov/pubmed/23190008
http://dx.doi.org/10.1159/000073255
http://dx.doi.org/10.1159/000073255
http://www.ncbi.nlm.nih.gov/pubmed/14573988
http://dx.doi.org/10.3109/17549507.2012.757802
http://www.ncbi.nlm.nih.gov/pubmed/23323818
http://dx.doi.org/10.3109/17549507.2012.743034
http://dx.doi.org/10.3109/17549507.2012.743034
http://www.ncbi.nlm.nih.gov/pubmed/23215451
http://dx.doi.org/10.4102/sajcd.v65i1.594
http://dx.doi.org/10.4102/sajcd.v65i1.594
http://www.ncbi.nlm.nih.gov/pubmed/30035607
http://dx.doi.org/10.1097/MOO.0000000000000453
http://dx.doi.org/10.1097/MOO.0000000000000453
http://www.ncbi.nlm.nih.gov/pubmed/29553961
http://www.ncbi.nlm.nih.gov/pubmed/29528875

	Figure 1
	Figure 2

