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Neonatal hearing screening in Bulgaria  
for the period 2016–2019

Fani Mihaylova, Petar Rouev
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Newborn hearing screening programmes are expanding worldwide 
and children are being identified at the earliest possible stage. Uni-
versal neonatal hearing screening was officially launched in Bulgaria 
during autumn in 2015. Despite professional agreement among 
professionals and relevant institutions on the need for early detection 
of hearing impairment, little progress has been made in terms of 
reducing the average age at which this occurs. This fact has provoked 
our desire to conduct a study to determine how neonatal hearing 
screening is carried out and the real benefits of its introduction in our 
country over a period of four years (2016–2019). The full analysis has 
been published separately and in this paper we will present some of 
the most important data obtained.
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Hearing impairment can result from genetic 
causes, birth complications, infectious dis-
eases, chronic ear infections, medication 

use, exposure to excessive noise, and aging. Ap-
proximately 60% of childhood hearing loss is due 
to preventable causes (www.who.int), it is with ac-
tivities such as screening programs, prevention and 
preventive health prioritizing children, pregnant 
women and mothers of children under one year that 
this percentage could be significantly reduced. 
Inherited diseases, congenital anomalies and pre-
dispositions account for a significant proportion 
of morbidity and mortality in all age groups. In 
Bulgaria, about 5% of all newborns are born with 
severe forms of these diseases, which amounts to 
about 3 500 children per year. Congenital deafness 
accounts for a not insignificant proportion of these, 
accounting for about 1:1000 in newborns without 
risk of hearing impairment and 2.5 – 5:1000 in 
newborns with risk of hearing impairment. Thus, in 
our country, 60-65 children are expected to be born 
with hearing impairment annually, with a birth rate 
of 60,000 per year. 
By introducing neonatal hearing screening across 
the country from 2015, the aim is to diagnose all 
newborns as early as possible, provide timely hear-
ing support and subsequent educational assistance. 
As in most European countries, coverage will be 
high, and newborns with severe and profound hear-
ing loss will be fitted with a cochlear implant up to 
a year, year and a half after birth, if parents wish.
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As early as 2001, a team of ENT specialists, neona-
tologists, and geneticists from all over the country 
prepared a proposal that neonatal hearing screening 
be included in the „National Program for Preven-
tion of Hereditary Diseases, Predispositions and 
Congenital Anomalies 2000–2005“ (Y. Spiridono-
va, P. Ruev, 2003). In this regard, the Ministry of 
Health is developing a draft „National Program for 
Neonatal Hearing Screening for the Period 2006-
2010“ with a main strategic goal and a number of 
operational ones. In addition to the aforementioned 
normative document, since 2014 there has been a 
Regulation No. 13 on the approval of the medical 
standard „Neonatology“, followed by the „National 
Programme for the Improvement of Maternal and 
Child Health 2014–2020“ (NPIMCH 2014–2020) 
adopted by a Decision of the Council of Minis-
ters in implementation of the adopted NATIONAL 
HEALTH STRATEGY (2014-2020) as well as a 
number of others. The main idea is that all of them 
will be a tool for the implementation of an inte-
grated approach to maternal and child health in our 
country, through an investment of nearly 130 mil-
lion BGN from the Norwegian Fund, operational 
programmes and the national budget.
In the NPIMCH 2014–2020, the idea of the need 
for Universal Neonatal Hearing Screening (UNHS) 
is spelled out, with „the expected results being that 
at least 80% of cases with permanent hearing im-
pairment will be detected, while inaccurate results 
will be in 2–3% of normally hearing infants“.
In order to support the idea within the framework 
of the Bulgarian Christmas 2013/2014 campaign, 
the priority goal „For fewer visually and hearing 
impaired children“ was successfully implemented. 
Otoacoustic emission devices were purchased to 
carry out hearing screening in 23 medical institu-
tions across the country at a cost of 131 100BGN 
and two were donated.
In 2016, the Ministry of Health concluded con-
tracts with state hospitals, hospitals with mixed 
state and municipal shareholding, fully municipal 
and private hospitals for activities financed under 
the NPIMCH (2014–2020). An organisation shall 
be set up in these hospitals for the implementation 
of universal neonatal hearing screening. Monthly 
reports on the implementation of the set measures 
are submitted to the Regional Health Inspectorates 
(RHIs), by 108 medical institutions throughout the 
country, and annual reports are published on the 
MH website. 

What prompted the desire to study and analyse 
the situation in Bulgaria regarding the NHS is the 
fact that comprehensive, well-organised and uni-
form newborn hearing screening programmes have 
a direct impact on early detection and diagnosis. 
Timely and appropriate intervention with a cochle-
ar implant or hearing aid after diagnosis are key to 
preventing largely delayed speech and language de-
velopment. That is why, through a national survey, 
we want to find out what the positive results have 
been of doing this for six years now. Are there any 
shortcomings, gaps and what are they. The analysis 
proposes recommendations and ideas for regulatory 
changes.
Information on the implementation of the pro-
gramme‘s activities, which includes hearing 
screening, is collected and processed in the direc-
torates of medical activities at the Regional Health 
Authorities. Through access to public information 
we obtained data for the four years and analysed it.
In Bulgaria, between 2014–2019, 252 674 children 
were born according to the National Statistical In-
stitute (www.nsi.bg), of which 203 641 received 
hearing screening according to information from 
the RHIs, as part of the activities set out in the 
NPIMCH (2014–2020). As is evident from the data 
thus presented, for 49 033 newborns there is no in-
formation if, where and when they were screened. 
This is the first very serious discrepancy in the pub-
lished reports of the different state institutions. For 
this reason, we also included one from the National 
Health Insurance Fund (information from a joint 
project of Gallup International – „Hospital Index“ 
and Clinica.bg). Chart 1 presents the aggregated 
figures for the four-year period we studied, and the 
analysis also tracks them in detail by district. The 
discrepancies hold for all years as well as for the 
data from the three institutions. 
In order to interpret correctly and provide a mean-
ingful explanation for the apparent discrepancy, we 
followed the trend regarding multiple pregnancies 
and neonatal mortality as possible reasons for the 
difference between the figures. It turned out that 
neither of the two factors had such an impact and 
could not be the cause. 
We identified another serious problem under activ-
ity 1.3.1.3 of the NPIMCH 2014–2020. Universal 
neonatal hearing screening is implemented in a 
total of 108 health care facilities with open mater-
nity and neonatal facilities in the country. This is 
recorded and should be so in the reports to the MoH 
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for each year, but for seven of them information is 
missing. Whether these hospitals perform neona-
tal hearing screening and receive funding and how 
and to whom they report remains unclear. These 
deficiencies in the implementation of programme 
activities, of which the NHS is a part, should be 
followed up and corrected. 
The reports published on the Ministry of Health 
website on the implementation of item 1.3.1.3. un-
der the NPIMCH states that, „In view of the data 
which shows that only 42.37% of live births were 
covered in 2015, 79.67% in 2016 and 87% in 2017, 
it can be noted that there is a steady upward trend in 
terms of screening coverage. In 1% of the children, 
deviations from the norm have been found and 
therefore they have been referred for further exami-
nation and investigations by a specialist physician.“ 
The data looks very encouraging, apart from them 
the percentage of children with deviation from the 
norm or suspected hearing impairment is exactly as 
it should be according to global statistics, but the 
figures from the MoH reports presented in Table 1, 
again do not correspond with those of the Region-
al Health Inspectorate, National Health Insurance 
Fund or National Statistical Institute.

Table 1.  Newborns covered by the NHS (Ministry of 
Health reports) 

2016 2017 2018 2019
50 737 55 919 54 153 51 796
78,08% 87,43% 87,07% 84,17%

There is also a discrepancy between the Ministry of 
Health reports and our data. When comparing, there 
is a 10% difference, or according to the Ministry, 
84.19% of newborns are covered for the four years, 
while we report 74.63% of the information avail-
able to the RHIs submitted to them by the health 
facilities. 
A total of 49,033 newborns were missed in the 
four years of the programme , which is 19% for the 
whole country. This percentage is not the same for 
all districts. In some, almost 70% of newborns were 
not screened and in others the percentage exceeded 
the number of newborns. 
The percentage also varies from year to year while 
the number of newborns with suspected hearing 
impairment is closer to the globally accepted norm 
Table 2. Or out of all 202,094 newborns examined 
in 2016–2019, 0.98% had suspected hearing im-
pairment. 

Chart 1.  Live births 2016–2019 and number of children with deviations
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Table 2.  Percentage of children with deviations from the 
norm in UNHS

2016 2017 2018 2019

1,03% 1,52% 0,98% 1,1%

These figures would not make such a serious im-
pression on us if the more serious problem did 
not follow. We assume that 74.63% (data from the 
RHIs) of all newborns in Bulgaria had a NHS. Thus, 
for each of the years a certain number of children 
with deviations from the norm or with suspicion of 
some hearing disorder are expected. 
This brings us to the main issue with 252 674 live 
births (NSI reference) for the same period 203 641 
were examined (RHIs) for 49 033 thousand we 
know nothing and it is expected that there will be 
about 200–250 children with some degree of hear-
ing impairment. 
 In the four years, only 34 implants were given to 
children up to the age of two in the whole coun-
try. This means that only 13% of children under the 
age of 2 have benefited from this high-tech method. 
Compared to most European countries where this 

percentage is significantly higher. Cochlear implan-
tation can be performed on babies who are one year 
old or under. What the reason is for families not 
being offered the opportunity to have their children 
implanted is not known. The perception is that a 
large percentage of newborns are not actually iden-
tified as hearing children by the screening program.
There was a significant difference between the 
newborns registered with suspected hearing im-
pairment in the different areas. Diagram 2 clearly 
highlights five districts – Sofia city, Plovdiv, Stara 
Zagora, Pleven and Sliven – with an extremely high 
number of registered children with hearing screen-
ing abnormalities. This looks like the following in 
percentages: in 5 districts with 97 681 births in four 
years 1864 children with deviations or 0,92% of all 
screened were registered, and in the remaining 23 
districts with 104 423 births only 121 or 0,06%. 
We can assume that in the two largest cities in the 
country, it is normal to have the highest number of 
births, respectively the highest percentage of chil-
dren with suspected hearing impairment, but in 
Stara Zagora, for example, the percentage is the 

Table 3.  Estimated number of children with some degree of hearing impairment

Year 2016 2017 2018 2019 Total
2016–2019

Live births 64 984 63 955 62 197 61 538 252 674

Estimated number of newborns with hearing impairment 65 64 62 62 253

Implanted up to 24 mоnth 10 8 9 7 34
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Chart 2.  Newborns in which deviation from the norm was detected in the period 2016–2019
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highest. In one of the hospitals in the city in 2017 
this percentage was 19.6% of all newborns, in 2018 
it was 15.7%, and in 2019 17.6%. These figures 
cannot possibly be real, and the continuation of the 
trend makes them absurd. 
On the other hand, there are districts such as Varna 
in which, despite a high birth rate of 16,408 chil-
dren in four years, there is not a single newborn 
with suspected hearing impairment, and we have 
information on such. The problems and gaps are not 
isolated but affect the whole country. 
The challenges facing the health system are many, 
but this analytical report proves once again how a 
well-designed and beautifully documented policy 
is flawed. In practice, apart from putting additional 
strain on doctors and absorbing funds, the desired 
result is not being achieved. The hearing screening 
exercise has highlighted serious shortcomings. Un-
timely and inaccurate collection of data, which in 

turn leads to delay in diagnosis and lack of famil-
iarity with hearing problems in GPs further delays 
the process.
A closer review and evaluation of both the current 
policy and further developments is needed to im-
prove the health of children and the population as a 
whole. The study carried out provides a sound ba-
sis for identifying and defining some of the main 
barriers that hinder the good implementation of the 
activities of the 2014–2020 NPIMCH, of which the 
universal neonatal hearing screening programme is 
a part. The SWOT-analysis differentiated strengths, 
weaknesses, opportunities and threats. 
The aim of the study is to find a starting point for 
the development of mandatory rather than recom-
mended national algorithms, protocols and/or regu-
lations in order to ensure a uniformly high level of 
care across the country by facilitating and standard-
ising neonatal care and related medical activities. 
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