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I Abstract
Introduction. An analysis of the impact of health promotion efforts as part of the Polish Universal Neonatal Hearing
Screening Program demonstrated diagnostic efficacy. The health promotion efforts had been efficiently implemented via
a proper execution of this long-term Program by the Great Orchestra for Christmas Charity (WOSP) foundation.
Objective. The aim of the study was to demonstrate the impact of health promotion efforts by public benefit organizations
by analyzing the WOSP foundation’s involvement in the Program in Poland during 2003-2015.
Materials and method. Statistical data for 2003-2015 were obtained from the database of the Department of Otolaryngology
and Laryngeal Oncology at Poznan University of Medical Sciences. The analyzed data included the rates of hearing-
impairment detection (phase 1), diagnosis (phase 2), and treatment (phase 3) in the newborns included in the Program, as
well as the documentation of expenditures based on WOSP’s foundation annual financial reports.
Results. A total of 4,672,704 newborns were screened from 2003-2015, which amounted to approximately 360,000 screened
patients per year. During the analyzed 12 years of the Program, the mean proportion of children who underwent screening
was 96.1%, with an observable, gradual increase in the number of children undergoing diagnostic assessments (phase 2) for
asuspected hearing impairment, with the largest amount of money having been allocated to the Program implementation
and expended in its early stages. The total cost of financing the Program by the year 2015 was 51,841,712 PLN.
Conclusions. The Polish Universal Neonatal Hearing Screening Program resulted in an improvement in the quality in the
screening test, ensured more thorough diagnostics, and shortened the time needed to implement the appropriate treatment.
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INTRODUCTION

In 2001, the Great Orchestra for Christmas Charity (WOSP)
foundation, a Polish public benefit organization, took an
initiative to implement a Universal Newborn Hearing
Screening Program (further referred to as the Program)
in Poland [1]. The execution of this initiative is unique on
a global scale, as no other country can boast a newborn
hearing screening program covering such a large population
of newborns within such a short period of time [2]. The
distinctive feature of this Program is the implementation of
crowdfunding, with a non-governmental organization being
the principal source for its financing. Furthermore, the goals
and execution of the Program are in line with the National
Institutes of Health recommendations [3, 4] listed below:
- the purpose of screening tests is to detect mild, moderate,
and severe hearing impairment;
- all newborns should be included in hearing screening;
- all newborns admitted to neonatal pathology units and
those with risk factors for hearing impairment should be
screened prior to discharge;
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- all infants should be screened within the first 3 months
of life, with the optimal goal of conducting the screening
prior to discharge from the hospital where they were born;

- all hearing-impaired infants should be identified prior to
3 months of age, and treatment initiated by 6 months of
age, as recommended by the Joint Committee on Infant
Hearing;

- all hearing screening programs must include treatment
intervention and rehabilitation solutions for children with
detected hearing impairment.

Hearing impairment, which is detected on average in
3 out of 1,000 newborns [5, 6, 7, 8], should be dealt with
within the healthcare system. If undetected in the early
stages of a child’s development, hearing impairment causes
delayed speech and language skills, which may lead to
cognitive challenges and pose learning problems during
school education; it also disturbs the normal course of the
child’s development and poses many challenges for the child’s
parents and others.

The purpose of this study was to present the effects of
efforts by non-governmental organizations, as illustrated
by the example of the WOSP foundation, as part of the
Universal Newborn Hearing Screening Program on the
Polish healthcare system.
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The Program implements the goals of Polish healthcare
policy, which includes minimizing abnormalities in
children’s physiological and functional parameters, as
well as the associated discomfort and level of disability via
preventive measures and early detection [9]. In general,
health-oriented programs fall under the purview of the Polish
Ministry of Health, which is responsible for their financing
and implementation, as well as playing a coordinating role
[10]. In the case of the Program presented here, all these
responsibilities were taken over by the non-governmental
organization WOSP.

The nature of the Program is consistent with Polish health
care system goals [11, 12], which include disease prevention,
diagnosis, and treatment (and/or rehabilitation). Since
it became operational in 2003, the Program has offered
universal access to hearing screening tests in newborns.
The Program’s premise is also consistent with the Polish
National Health Program’s policy, which since 1990 has
been focused on preventive measures [13]. These measures
of disease prevention were to be implemented on each of the
three types of health care services (i.e. primary, secondary [or
specialist], and tertiary [or highly specialist] care) and stem
the growing incidence of hearing impairment. The efficient
coordination and rapid implementation of the Program by
WOSP helped reduce the differences in accessibility of health
care services offering neonatal hearing screening all over
Poland at the same time [14].

HISTORY OF NEONATAL HEARING SCREENING IN
POLAND

The first hearing assessments conducted in a large population
of newborns in Poland took place in 1992-1994 and were
supervised by Prof. Maria Géraléwna. Starting from 1995,
Prof. Henryk Skarzynski implemented a grant offered by
the Minister of Health for “the development of a uniform
screening program for hearing deficits in newborns”. In 1998-
2001, hearing screening was advocated and implemented
as part of a government program for disabled individuals
and their community integration, financed by the Polish
National Fund for the Rehabilitation of Individuals with
Disabilities. This hearing screening program was carried out
in several dozen centers in Poland [15]. During that period,
diagnostic, treatment, and rehabilitation facilities were
developed for the purpose of future screening programs. The
Institute of Physiology and Pathology of Hearing coordinated
hearing screening tests, which were conducted in 70 centers
throughout Poland and included over 60,000 newborns [16].
The turn of the year 2000-2001 brought an opportunity to
implement a program that would include the entire population
of newborns nationwide. The turn of 2002-2003 sparked a
decision to implement this program in all neonatal units.
The program was called the Universal Neonatal Hearing
Screening Program [Program Powszechnych Przesiewowych
Badan Stuchu u Noworodkéw]. This was the first step in
fully implementing the Program. The implementation of
the Program to clinical practice in Poland was finalized as a
result of an initiative by a non-governmental organization [1].
Unlike earlier initiatives that gradually included individual
centers, this project stipulated the inclusion into the Program
a of all neonatal units at the same time [17].

EXECUTION OF THE UNIVERSAL NEONATAL HEARING
SCREENING PROGRAM BY THE GREAT ORCHESTRA OF
CHRISTMAS CHARITY (WOSP) FOUNDATION

The WOSP foundation provides socially beneficial,
regulatorily defined public services, including providing
health care and promoting health. These services are
stipulated in the WOSP statute and are meant to promote and
improve children’s health, as well as prevent diseases. WOSP
implements these goals by offering financial and in-kind
support to the institutions and facilities with a corresponding
operational scope [18].

Throughout its entire operation, WOSP has collected a
total of 121,477,219.01 USD and 432,370,735.37 PLN. The
amount allocated for the Program in 2002-2015 exceeded
51,841,712.00 PLN [19, 20]. This amount also included some
of the funds allocated for this purpose, from the previous,
ninth annual crowd funding event organized by the Great
Orchestra for Christmas Charity, which took place on 13
January 2001, and was dedicated mainly for neonatal and
infant diagnostic purposes [21]. The largest amount of money
was necessary to launch the Program. More specifically, to
cover the cost of:

- personnel training courses for conducting hearing
screening tests in newborns;
- purchasing medical equipment and other appliances for

the purpose of the Program [22];

- administrative costs of the initiation and running of the

Program;

- organizing the data transfer and collection [21];
- ensuring personal data protection of Program participants.

Analysis of Central Statistical Office data on all registered
live births [16] in Poland, and the data collected at the
Department of Otolaryngology and Laryngeal Oncology at
the Poznan University of Medical Science, revealed that 96%
of Polish newborns were included in the Program.

Currently, a total of 505 medical centers take part in the
Program by implementing the recommendations for early
detection, diagnosis and intervention. There are 409 such
units that provide level I care, 73 level II otolaryngology-
audiology centers, and 23 level I1I audiology-otolaryngology
centers [5, 23].

MATERIALS AND METHOD

The study group was the population of neonates born in
Poland in 2003-2015, inclusive. For the purpose of this study,
the data collected in 2002 and 2016 were excluded from the
analysis, as in neither of these cases did they span the full
calendar year.

Data was collected according to the principles of the
Program, whose purpose was to assess the hearing in every
neonate born in Poland. Every newborn assessed in the
hospital within the first 3 days of life was entered into a
database. After undergoing hearing assessments conducted
at level I and level II facilities, the children were classified
into one of 4 groups:

- children with normal bilateral hearing and no risk factors
for hearing loss;

— children with normal bilateral hearing and either prenatal
or neonatal risk factors for hearing loss;
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- children with hearing impairment in at least one ear and
no prenatal or neonatal risk factors for hearing loss,

- children with hearing impairment in at least one ear and
either prenatal or neonatal risk factors for hearing loss;

Children with detected hearing impairment or those whose
screening results were inconclusive were referred for an
assessment at a level II facility in order to verify the findings
and conduct thorough diagnostic assessments.

Moreover, the following data obtained from the Program’s
database were analyzed: the mean age (in days) of children
referred to undergo phase II (i.e. diagnostic) assessments, and
the mean age (in days) of children at the time the diagnostic
phase was completed.

The data obtained for the individual years of the Program’s
operation were compared which helped in the evaluation of
the efficiency of the Program in Poland during 2003-2015.

RESULTS

The presented results are based on information included in
the Report of the Program Coordinator of 8 December 2016.
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Figure 1. Cumulative number of neonates screened as part of the Program in
Poland, 2003-2015.
Source: Presented data are based on the information from the Program’s database

Since 2003, the mean annual increase in the number of
screened newborns was 359,439 children. This number is
closely associated with the number of live births [19]. The
observed increase was steady, which means that the Program
was being implemented efficiently and there was no “slump”
in its execution throughout the analyzed period.
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Figure 2. Proportion of neonates included in the Program with respect to live
births, 2003-2015.
Source: Presented data are based on the information from the Program'’s database

The mean percentage of live newborns included in the
Program during 2003-2015 was approximately 96.1%. 2008
and 2009 saw a decrease (by 1.3 and 1.8 percentage points,
respectively) in the proportion of screened newborns with
respect to the 2003-2015 mean. This finding may be associated
with the demographic surge observed in 2008-2009 (Fig. 3),
and the limited organizational capabilities in diagnostic
centers, including inadequate numbers of trained personnel.
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Figure 3. Relationship between the number of live births, children entered into
the database, and children screened in Poland, 2003-2015.
Source: Presented data are based on the information from the Program'’s database

The number of children entered into the Program’s database
and screened for hearing impairment in the individual years
was comparable to the respective number of live births [19].
The increase in the difference between the number of children
included in the Program and the number or live births in
the years 2008 and 2009 was associated with a demographic
surge.

The number of newborns screened (phase 1) for hearing
impairment was proportional to the number of children born
in Poland in each of the evaluated years.
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Figure 4. Number of children who completed their diagnostic assessments
(phase 2) for detected hearing impairment in Poland, 2003-2015.
Source: Presented data are based on the information from the Program'’s database

From the Program’s initiation, there was a perceptible
rising tendency in the number of children who completed
phase 2 diagnostic assessments (Fig. 4).

From 2003, there was a gradual and relatively steady
decrease in the number of children who required intervention
(phase 3) for their hearing impairment (Fig. 5).

Total cost of the Program until 2015, inclusive, was
51,841,712 PLN [17]. A large proportion of the money was
used at the beginning of the Program and was associated
with preparations for its implementation. The amounts of
money allocated for the Program in 2008, 2009 and 2011
were considerably higher than those allocated in the years
2002-2007 (Fig. 6).
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Figure 5. Number of children who qualified for phase 3 (intervention) in Poland,
2003-2015
Source: Presented data are based on the information from the Program’s database
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Figure 6. Amounts of money allocated by WOSP for the purpose of the Program,
2001-2016.
Source: Presented data are based on the information from the Program’s database
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Figure 7.Number of cases where the type of hearing impairment was not recorded,
2003-2015.
Source: Presented data are based on the information from the Program’s database

The number of cases where the type of hearing impairment
was not recorded did not start to decrease noticeably until
2009. This may be associated with the fact that the funds
allocated for equipment purchases and personnel training,
which were the largest at the start of the Program and
in the period 2007-2009, helped replace old diagnostic
equipment with modern devices, and ensured an adequate
level of personnel training in terms of new equipment use.
Starting from 2011, the number of cases where the examining
personnel was unable to determine the type of hearing
impairment was zero (Fig. 7).

The recommended age (under 90 days) for the child to
undergo stage-1 of diagnostic assessments was observed
throughout the analyzed period (2003-2015). The mean age
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Figure 8. Mean age of children (in days) undergoing stage-1 and stage-2 diagnostic
assessments (phase Il) for hearing impairment, detected as part of the Program
in Poland, 2003 - 2015.

Source: Presented data are based on the information from the Program'’s database

at which the children undergo stage-2 diagnostic assessments
tended to decrease (Fig. 8).
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Figure 9. Types of management recommended at phase Il of the Program in
Poland, 2003-2015.
Source: Presented data are based on the information from the Program'’s database

Although the type of management most commonly
recommended throughout the analyzed period was
observation, the number of cases under observation decreased
after 2010. This finding is related to the already mentioned
decrease in the number of cases where the type of hearing
impairment could not be determined.

The figures for surgical interventions and hearing aid
use were similar in the years 2003-2008. Currently, the
most common type of management (except observation)
are hearing aids.

DISCUSSION

If it were not for the support of the WOSP foundation, the
introduction of a universal hearing screening program
for Polish newborns, which had been planned by the
Ministry of Health prior to 2001, would probably have been
delayed or the Program would not have included the entire
population of Polish-born neonates [7] In the latter case,
the Program could not have been referred to as universal.
In the former case, a multi-stage, prolonged introduction of
the Program could have led to differences in the quality of
hearing screening tests, not least due to an inadequate level
of personnel training. Some centers could probably have
afforded state-of-the-art medical equipment, while other
centers would utilize older models. Such a scenario would
preclude equal access to hearing screening tests for all Polish
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newborns. The model of running the Program adopted by the
WOSP foundation facilitated personnel training as well as
streamlined modifying the Program over time. The Program
is currently coordinated, overseen, and executed in medical
centers of appropriate referral levels. Thus, it is much easier
to maintain the desired test quality.

CONCLUSIONS

1) The proportion of newborns screened in Poland increased
after 2002 due to the support afforded by WOSP to the
Universal Neonatal Hearing Screening Program. In the first
year of the Program’s operation, the number of newborns
entered into the Program’s database and screened for
hearing impairment was 78,748. In the subsequent year,
neonates born throughout Poland were included in the
Program, with 336,460 newborns (i.e. 97% of all neonates
born in Poland) entered into the Program’s database. From
then onward, 359,439 newborns on average were included
in the Program each year, yielding a total of 4,672,704
newborns screened during the evaluated 12-year period.

2) The fact that the WOSP foundation was responsible for
executing the Program considerably relieved governmental
organizations from the organizational and financial
burden of conducting hearing screening in newborns,
which reduced the Ministry of Health’s expenditures for
that purpose. The funds allocated by the WOSP foundation
were used to purchase medical equipment, cover personnel
training costs, as well as maintain and update the Program’s
database. The greatest amount of money was allocated to
the Program in the years 2001, 2008, 2009, and 2011, not
least for the purpose of purchasing more modern medical
equipment.

3)Long-term, comprehensive support of the Program’s
execution by the WOSP foundation resulted in:

- increased numbers of correctly diagnosed children;

- opportunities to purchase new diagnostic equipment;
- continuous training of medical personnel.

This, in turn, ensured adequate screening test quality (i.e.
obtaining reliable results) and more and more thorough
diagnosis as part of the Program, which shortened the time
to initiating the appropriate therapeutic management.

4) The number of medical facilities executing the Program
across Poland increased from 440 in 2003 to 505 in 2015.
This increase was mainly due to adding centers specializing
in otolaryngology and audiology, i.e. level II and III
medical facilities, responsible for conducting more in-
depth (stage-2) diagnostic assessments. The increase in the
number of specialist centers also contributed to shortening
the time of introduction of appropriate therapeutic
management in children with hearing impairment.
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