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Abstract Compare the number of implants performed in

the last 12 years for children and adolescents up to 18 years

in different regions of mainland Portugal. Study the trend of

total implants over the years as well as the percentage held

in early ages. Verify to what extent this practice is in line

with the values of fairness and justice that underpin Euro-

pean health systems. A retrospective study of cochlear

implantation was conducted using a hospital database con-

taining all the episodes with cochlear implant procedures in

public hospitals that occurred in Portugal between 2000 and

2012. An analysis by age, year, and region of the implants

were performed. The Northern and Central regions, the

nearest big center specializing in cochlear implants in Por-

tugal, are those with the largest number of implants: 2.0

and 2.4 per 10,000 children, respectively. The regions of

Alentejo and Algarve, which are more rural and remote

regions of the center, record the smallest number of

implants, 1.1 and 1.5 per 10,000 children, respectively. Over

the years, there seems to be an increase of implants imple-

mented in children under 18, most notably from a significant

reduction in 2011 and 2012. However, an increase in chil-

dren implanted before 24 months has been observed from

the same zero children at this age in the early years studied

to 0.46 per 10,000 inhabitants in 2012. The right to adequate

health care must be in accordance with the full respect of

fundamental human rights. Economic, social, and educa-

tional conditions must also be guaranteed in this process of

auditory rehabilitation. Societies must develop a system of

ethical health priorities, so that even in situations of financial

crisis, the most disadvantaged sectors are not the most

penalized ones by the inevitable economic constraints that

are implemented.
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Introduction

Childhood deafness represents an important social and

public health problem. Indeed, epidemiological studies

conducted throughout the western world have proven that

there is a child with profound deafness for every 1,000 births

[1, 2]. Hearing loss in this age can have various causes, such

as prematurity, intrauterine infections, and hereditary or

genetic factors. It should be noted that, contrary to what

occurs in other areas of medicine, the incidence of neonatal

hearing loss has not diminished in the last few decades, as

major causal factors are random (genetic causes) or tend to

increase with the evolution of medicine (prematurity). Even

more, to be effective, a screening program of a deaf child

should be made in the first weeks of life. The Joint Com-

mittee on Infant Hearing recommended universal newborn

hearing screening prior to hospital discharge for all infants

[3]. The goal of early hearing detection and intervention is to

maximize linguistic competence for deaf or hard of hearing

children. Measures of rehabilitation show superiority when

intervention is initiated early. Without adequate intervention
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to learn a language, these children will fall behind their

hearing peers in communication, cognition, reading, and

social-emotional development.

Some studies find advantages to neonatal deafness uni-

versal screening, such as a faster progression to the reha-

bilitation process [4, 5]. This was the case in a study that

used children born in Colorado, in hospitals where uni-

versal screening of neonatal deafness was conducted.

These hospitals were compared with those that did not

perform the screening, and it was found that children with

deafness in the screening group were 80 % more likely to

have language development within the normal range than

children with deafness born in hospitals without screening.

Similarly, the vocabulary and the ability to speak were

significantly different; that is, children who were subjected

to neonatal screening had a wider vocabulary [4].

In 2011, in mainland Portugal there were 6,087 persons

with hearing disabilities between 0 and 19 years old [6];

therefore, there were about 30 persons with hearing

impairments per 10,000 inhabitants aged between 0 and

19 years old. The incidence of bilateral hearing loss in

unborn children is estimated to be one per one thousand

births, and 50 percent of these cases are hereditary [7].

From the medical point of view deafness is always a dis-

ease and should be treated as such. One of the most

developed treatment methods to overcome profound deaf-

ness in childhood is the technology of cochlear implanta-

tion. The cochlear implant is the most important progress

in the treatment of prelingually deaf children, especially if

it is performed during their early years [8, 9]. Over the past

several decades, implant technology has dramatically

developed and has resulted in significant advances in

speech and language development in this population. For

some children, this surgical technique offers a relatively

new and promising way to improve or even acquire a more

effective communication. For decades scientists have

worked on different models of cochlear implants—an

electronic device designed to compensate for missing hair

cells or disturbances in the inner ear. Inner ear disturbances

targeted by cochlear implants are severe to profound. This

is an effective method but implies the existence of tech-

nological resources and materials for its application. It

should be stated that more moderate levels of inner ear

disturbances are usually not rehabilitated with cochlear

implantation. Each level brings different challenges and the

need for different treatment and technology options.

The Food and Drug Administration (FDA) approved

cochlear implantation in adults in 1984 and in children in

1986. The multi-channel cochlear implant was approved by

FDA in children with two years of age and commercialized

in the United States in 1990. At present guidelines for the

cochlear device recommend cochlear implantation in per-

sons aged 2 years and older with severe deafness

(70–90 db), and in children 12–23 months of age with

profound deafness (90 ?db) [10, 11].

Presently, in some countries the implementation is per-

formed even before this age, since early implantation offers

greater potential regarding minimizing the effects of audi-

tory deprivation, and since electrical stimulation promoted

by the device gives access to information that is necessary to

stimulate the auditory system during the critical period for

the acquisition of speech and language [12]. Recent studies

have shown that the placement of cochlear implant before

one year of age, compared to implantation in children after

this age, allows them to develop more effectively the per-

ceptible level of hearing in its whole; namely, it appears to

provide considerable benefits in terms of receptive and

expressive language [13, 14]. A number of investigators

have demonstrated significant improvements in speech

production following cochlear implantation. For example

Tye-Murray et al. assessed whether children acquired

intelligible speech following prolonged cochlear implant

experience and examined their speech error patterns,

examined how age at implantation influences speech

acquisition, and assessed how speech production and speech

perception skills relate. The authors demonstrated that

children who receive a cochlear implant before the age of

5 years appear to show greater benefit in their speech pro-

duction skills than children who are older, at least after a

minimum of 2 years of use [15]. Because it is still a con-

troversial issue more scientific evidence is needed to cor-

roborate the findings that long-term outcomes are better if

implantation is performed before 12 months of age.

However, the economic and financial crisis that has

developed in the last few years worldwide, with a particular

incidence in Europe, profoundly affected Portugal in 2011.

The country was forced to implement a harsh program of

adjustment of its public finances, which had a profound and

lasting impact on the social functions of the State, but also in

the business economy and the daily lives of citizens.

The aim of this study is to assess the developmental

trend over the last few years of the total of cochlear

implants performed in children and adolescents in the

different regions of mainland Portugal. A secondary

objective is to determine the percentage of cochlear

implants performed in early ages and to verify to what

extent this practice is in line with the values of fairness and

justice that underpin European health systems.

Methods

Study design

A retrospective study of cochlear implantation was con-

ducted using a hospital database containing all the episodes
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with cochlear implant procedures in public hospitals which

occurred in Portugal between 2000 and 2012.

Setting

The data used in this analysis was provided by the

Central Administration of the Health System (ACSS)

and includes hospital episodes with cochlear implant

procedures (codes ICD-9-CM 20.96-98) with hospital

discharge between the years 2000 and 2012 in Portu-

guese public hospitals.

The residence of the patients was grouped into five

statistical regions, considering the Portuguese Territorial

Units for Statistics, level II (NUTS II), namely ‘‘North’’,

‘‘Center’’, ‘‘Lisbon’’, ‘‘Alentejo’’ and ‘‘Algarve’’ (Main-

land Portugal), according to Regulation (CE) No

1059/2003 of the European Parliament and of the

Council of 26 May 2003 [16]. In the analysis performed,

the episodes relating to patients with addresses outside

mainland Portugal were excluded (19 patients aged up to

18 years old). Also, the episodes with patients with 18 or

more years of age were excluded from this analysis. The

age, in months, was calculated considering the date of

admission and date of birth of the patient. Population

data was obtained from the National Institute of Statis-

tics website (www.ine.pt), in particular through the

indicator ‘‘Resident population (Long series, start

1991-No.) by Place of residence (NUTS-2002), Sex and

Age; Annual’’.

Participants

The sample is composed of all deaf children and adoles-

cents (under 18 years old) who were implanted in Portu-

guese public hospitals between 2000 and 2012.

Statistical analysis

A descriptive analysis was performed for cochlear implant

hospitalizations by age, year, and region of implant. To

compare the proportion of children aged less than

24 months, between 24 and 36 months and over 36 months

in different years, we used the Fisher’s exact test for a

significance level of 0.05.

Ethical considerations

According to Portuguese policy, the study required review

by an ethics committee that gave its formal approval. All

the procedures followed where in accordance with the

Helsinki Declaration of the World Medical Association.

Results

Between 2000 and 2012, 371 deaf children and adolescents

were implanted in public hospitals in Portugal. Regardless

of the area of residence, the vast majority of implants were

performed in the central zone where the major hospital that

specializes in this type of implantation is located (Table 1).

The North and Center regions, which are closer to the big

specialized center for cochlear implants in Portugal, exhib-

ited the largest number of implants per 10,000 children. The

regions of Alentejo and Algarve, which are more rural and

distant from the center, exhibited the lowest number of

implants per 10,000 children (see Table 2; Fig. 1).

Over the years, the number of implanted children before

24 months has increased, especially from 2007 to 2010.

Table 1 Number of cochlear implants per zone where they were

implanted and by area of residence

Location of

the hospital

center where

they were

implanted

Area of residence Total

North Center Lisbon Alentejo Algarve

Center 145 94 53 11 9 311

Lisbon 0 7 44 3 3 57

North 3 0 0 0 0 3

Table 2 Number of episodes with cochlear implants before the age

of 18, before 36 months, and before 24 months, by region

NUTS II Average number of

children between

2000–12

No. of

episodes with

implant

No. of implants

per 10,000

children

Less than 18 years old

North 738.328 147 2.0

Center 415.431 101 2.4

Lisbon 514.476 97 1.9

Alentejo 128.772 14 1.1

Algarve 79.203 12 1.5

Less than 36 months

North 110.591 81 7.3

Center 63.056 53 8.4

Lisbon 93.284 39 4.2

Alentejo 20.061 9 4.5

Algarve 13.732 4 2.9

Less than 24 months

North 73.018 24 3.3

Center 41.704 13 3.1

Lisbon 62.623 13 2.1

Alentejo 13.297 2 1.5

Algarve 9.195 1 1.1
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Although in 2011, there has been a decrease of 0.64–0.16

implanted per 10,000 inhabitants (Table 3).

There are significant differences between the year in

which the implant was performed and the proportion of

children under 24 months, between 24 and 36 months and

over 36 months (P \ 0.001). There was an increase over

the years in the percentage of implanted children before

24 months of age (Fig. 2).

Discussion

Cochlear implants have provided, over recent times,

increasingly effective results and have surpassed the

expectations of most professionals and those who doubted

its effectiveness, namely in prelingual deaf children. Many

factors, such as progress and development of hardware

(implant design) and software (new strategies for encoding

and stimulation modes), refined surgical techniques,

greater experience in programming, and rehabilitation and,

inevitably, early diagnosis, have contributed to providing

better and proven results [17].

There are multiple factors to consider before definitively

proceeding with the implantation. Most authors state that

the study of the preoperative level of hearing and evalua-

tion of psychosocial conditions, which enables the con-

tinued use of this aid, are essential factors for the success of

an implantation program [18, 19]. A fundamental compo-

nent of the candidacy determination is an accurate assess-

ment of baseline status that begins by characterizing

residual, functional hearing, and response to amplification.

To date, the most consistent finding is that patients with

greater degrees of residual hearing preoperatively perform

at higher levels with cochlear implants. In children, this

situation seems even more complex because of greater

difficulty and reduced reliability of audiologic testing in

very young children. However, some studies have accu-

mulated support about the superiority of patients’ implan-

tation of increasingly younger ages and in patients with

higher degrees of residual hearing [20, 21].’’

Thus, patients are selected for the introduction of the

cochlear implant based on clinical, audiological, psycho-

logical, and social criteria. The factors of success of an

auditory rehabilitation program are associated not only to

the intrinsic and to their cognitive potential or the number

of residual cells at the level of the hearing system, but

mainly to the social, educational, and familial underlying

conditions. The placement of a cochlear implant is only the

first step of the entire hearing rehabilitation program, so its

malfunction can be disastrous on a personal and familial

level.

As such, the family and the child in the process of

informed consent should be informed about the whole

global process of rehabilitation, since this global rehabili-

tation is associated with a large personal, family, and

material effort. During the process of informed consent, the

Fig. 1 The number of implants in children and adolescents (under

18 years) per 10,000 inhabitants per area of the country. The city of

Coimbra is also shown where the largest Portuguese Specialized

center in cochlear implants resides

Table 3 Number of cochlear implants before 18 years of age, before

36 months, and before 24 months per 10,000 children, over years

Year of

implant

Number of implanted per 10,000 children

Before

24 months

Before

36 months

Before

18 years

2000 0.00 0.44 0.14

2001 0.00 0.41 0.13

2002 0.00 0.28 0.09

2003 0.14 0.44 0.14

2004 0.10 0.48 0.13

2005 0.05 0.32 0.17

2006 0.10 0.56 0.19

2007 0.31 0.64 0.21

2008 0.36 0.55 0.18

2009 0.47 0.66 0.21

2010 0.64 0.71 0.16

2011 0.16 0.33 0.11

2012 0.46 0.41 0.12
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complications that may arise from the implantation should

be explicit [7]. Not only the technical complications

inherent to surgery, but also the complications associated

with the global failure of the adaptation and rehabilitation

program of the child to the cochlear implant, should be

clearly communicated to the legal representatives [22].

Thus, the consent process should be in accordance with the

formal principle of respect for personal autonomy, and also

in accordance with the substantive principle of non-

maleficence.

There are multiple studies and reports at the interna-

tional level that emphasize the importance of universal

neonatal hearing screening. In May 1998, the European

Consensus Development Conference on Neonatal Hearing

Screening advised the universal neonatal hearing screening

in all unborn. This screening should include a diagnosis as

well as the respective intervention. It is expected that these

screening programs identify approximately 80 % of the

cases and can effectively present around 2–3 % false

positives in well-conducted programs. That declaration

also states that the universal neonatal hearing screening is

more efficient, and that the cost is considerably lower when

compared with the screening performed at 7 and 9 months

of age, by the behavioral assessment [23]. In Portugal,

there is not an effective program of universal neonatal

hearing screening in all hospitals, which may lead to a late

early intervention in respect to other European countries.

Prior to the universal neonatal hearing screening in some

North American states, the average age of diagnosis of

profound bilateral hearing loss was close to 3 years of age

[24]. Today, it is widely accepted that simple medical

observation and suspicion of the parents are not sufficient

for its identification in the first year of life. This has, as

consequence, a late diagnosis and intervention for the

affected individuals.

Indeed, universal newborn hearing screening has led to

increased identification of infants with hearing loss

worldwide. This increase in early diagnosis has led to

greater opportunities for early intervention. There is now

abundant evidence that early implantation in children is

advantageous. From a medical perspective, deafness is

always the result of an alteration of the auditory system

with well-characterized histological and cytological chan-

ges. As mentioned previously, congenital deafness occurs

in about 1/1,000 births and 50 % of cases are hereditary.

There are at least 30 genes responsible for non-syndromic

recessive deafness, that is, for deafness that is not associ-

ated with other clinical signs or symptoms. In summary,

profound deafness in childhood is regarded by medical

science as a disease and should be treated accordingly.

In this context, and given the disability and resulting

incapacity, there is no doubt that the universal neonatal

hearing screening should be considered a priority in health

policy in any civilized country. It should be noted that the

universal neonatal hearing screening with otoacoustic

emissions is already common practice in many countries.

This is a simple method that has no risk to the child and

that does not need the child’s active collaboration. When

performed in the first days after birth (preferably before

leaving the maternity hospital), the method is associated

with a low rate of false positives and false negatives, being

in full compliance with the rules of evidence-based

medicine.

International recommendations in this field suggest that

a widespread program of universal neonatal hearing

screening should be implemented in all countries, given the

low cost of otoacoustic emissions and its high sensitivity

and specificity [25, 26]. It is important that the early

hearing detection and intervention programme is linked to

existing health care, social, and educational systems [27].

Moreover, a full equity in access to health means that there

are mechanisms to effectively refer these patients to the

public health system and to the education system.

Remember that the goal of a screening program is to detect,

not only but mostly, positive cases and to integrate and

rehabilitate the family and a disabled child.

Given the scarcity of available resources, the application

of the principle of justice to health care implies that there
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Fig. 2 Percentage of children

(under 18 years old) implanted

before 24 months, between 24

and 36 months, and after

36 months
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should be a fair definition of priorities in their provision

[28]. We believe that the supported cost by completion of

screening and cochlear implantation will certainly be less

than the costs of the treatments that will have to be made in

the event of late-detected deafness and if the rehabilitation

does not happen within the appropriate time. In the United

States, the cost of lifetime treatment for a child with con-

genital deafness has been estimated at around $1 million

USD. This cost is due to the need for special education,

social services, and support as well as the decrease in

productivity of deaf adults [29].

Both the costs of a universal neonatal hearing screening

and the costs of cochlear implantation are undeniable and

must necessarily be evaluated in economic terms. There-

fore, a thorough cost-benefit analysis should be made,

implying that the overall costs arising from the investment

in the implementation of universal screening and sub-

sequent rehabilitation should be compared against the

global social and educational costs of a deaf child

throughout his or her life span.

Indeed, the true value of early identification and reha-

bilitation for the individual and for society will be clearly

elucidated in the future as we learn more about the benefits

of early identification and rehabilitation and how it relates

to educational achievement, with social integration and

employment the lifetime of the individual.

The results of this study reveal that Portugal holds few

cochlear implants compared to the estimated needs of the

population when compared, for example, with Italy (Por-

tugal—0.62 CI/100,000 inhabitants in 2011, Italy—1.2 CI/

100,000 inhabitants in 2011). This may be due to several

factors: Firstly, the fact that Portugal has not yet defined

the universal neonatal hearing screening as a priority in

health which leads to a delayed early detection and,

therefore, less eligible candidates, for effective implanta-

tion. In fact, the number of implants has not increased

much before the age of 18. However, it appears that

patients who were implanted did it at an increasingly early

age, which meets the main existing guidelines on this

matter.

Moreover, the data of this investigation confirm the

huge geographical inequity that exists in Portugal in terms

of auditory rehabilitation. Indeed the factor ‘‘proximity of

residence to the center of reference’’ is crucial for access to

this technology. In Tables 1 and 2, we can verify the

importance of geographical location in accessing cochlear

implantation. That is, it is important to understand the

particular reasons from within the perspective of integra-

tion of health care that cause this situation and to identify

the solutions that are needed to overcome this problem,

which undermines the principle of equity in access to

health care. Indeed, the Portuguese health system is a

decentralized system; this is immediately evident because

there are specialized centers for cochlear implants in the

three major regions of the country (Lisbon, Coimbra, and

Oporto) but only one (Coimbra) performs cochlear

implantation at a regular basis. Given the specificity and

epidemiology of cochlear implantation, it would be worth

creating a centralized national system to guarantee all cit-

izens equal access to this technology, regardless of the

national region where the patient lives.

In a truly just society anyone, particularly a child,

should have the right to an open future. That is, the parents

(or legal guardians) must do everything in their power so

that the deaf child may fully exercise their autonomy in the

future. This new class of fundamental rights requires a high

ethical commitment from parents, and when they are not

able to provide the child with the conditions for full

development of their personality by themselves it is the

responsibility of society to do it.

The universal neonatal hearing screening should then be

generalized since this is a simple and effective method that

is in principle devoid of unwanted side effects and exhibits

a sufficiently low unitary cost to be included in perinatal

care. In the process of obtaining informed, free, and clear

consent, parents should be informed of the scope and scale

of this screening program and especially the benefits of

early detection of profound deafness. It is in this sense that

the principle of equal opportunities holds that to treat all

people equally and to provide genuine equal opportunities,

society must pay more attention to those who are born with

less means and in disadvantaged social positions.

Making people with hearing loss part of the community

is only a first step, because being part of the community

means collaborating in its structure and playing a social

role. Thus, the real challenge to reach is that people with

special educational needs in general, and the deaf children

in particular, perform social functions that are valid and

valued.

It is in this clinical and social context that we should

assess the evolution of auditory rehabilitation in Portugal

against the economic crisis and financial adjustment pro-

gram (2011–2014). Indeed, Portugal has a reference center

where cochlear implants have been performed since 1985.

It is located in the center of Portugal (Coimbra), although

cochlear implants are also performed in the North (Oporto)

and in the South (Lisbon). In the administrative areas of

Algarve and Alentejo, there are no public hospitals where

cochlear implants are performed. In Portugal, there are no

studies that indicate the number of implants performed.

Most contemporary ethical theories claim for the exis-

tence of fundamental human rights, independent of any

type of physical constitution, genotype, and consequently

any physical characteristic of the human species. Well, if a

human is much more than a physical constitution, we

cannot enhance the genetic determinism at the expense of
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educational aspects and environmental acculturation,

because this would be a reductive vision of the human

person and, more than that, would be in contradiction with

the Universal Declaration of Human Rights which

emphasizes the principle that all people are born free and

equal in dignity and rights [30].

There is no doubt today that the only major difference

between deaf people and people who listen lies in the organ

of hearing. No difference was found between deaf and

hearing people with regard to their cognitive abilities [31].

However, deaf people may not develop processes that will

enable a good communication with earing people and this

is the main reason why the deaf have developed their own

means of communication adapted to their characteristics,

which allow them to reduce or even overcome the limita-

tions inherent with the lack of hearing. Sign language, like

spoken language, consists of a small set of elements that, in

a figurative way, could correspond to the vowels and

consonants arranged according to certain rules: hand ges-

tures, its location in proximity to the body, its orientation

and their movements. Today, it is recognized as a language

equivalent to any other [32]. Whichever method of com-

munication chosen by the parents it is essential to guar-

antee the child’s right to an open future.

Families who opt for the Deaf cultural model have a

long journey ahead as a whole change in family dynamics

is needed, namely at the level of communication, since the

use of signs by parents and siblings of deaf children, the

earliest possible, can facilitate family communication and

promote integration of the deaf child. This choice also

imposes costs for family and society throughout all the life

of the subject. Like all children, the deaf child has a right to

education guaranteeing, therefore, a true equality of

opportunity to academic achievement. For the fulfillment

of this right, it is fundamental to attend to the special needs

of each child to provide the best biopsychosocial devel-

opment possible. Then the school must provide the deaf

child the opportunity to access to sign language interpret-

ers, speech therapists, psychologists, among others. Nev-

ertheless, form a strict economic perspective, evidence-

based studies are needed that compare the overall costs

arising from the choice of the clinical-therapeutical model

or by cultural model. Therefore, a thorough cost-benefit

analysis should be made, implying that the overall costs

arising from the investment in the implementation of uni-

versal screening and subsequent rehabilitation should be

compared against the global social and educational costs of

a deaf child throughout his/her life span.

Indeed, the true value of early identification and reha-

bilitation for the individual and for society will be clearly

elucidated in the future as we learn more about the benefits

of early identification and rehabilitation and how it relates

to educational achievement; and also with social integra-

tion and employment along the lifetime of the individual.

The right to diversity and specifically to cultural diver-

sity should be in accordance with the overall respect for

fundamental human rights. Human beings, their dignity

and their fundamental rights should be respected as

something supreme. Thus, taking into account the different

levels of disability, society should provide the necessary

resources so that the right to an open future is fulfilled, that

is, that the interpersonal differences may be eliminated or

at least reduced. In 1980, Joel Feinberg suggested the

existence of ‘‘rights-in-trust’’, rights which are related to

the defense of individual interests by legitimate legal rep-

resentatives when the individual, depending on their level

of cognitive development, cannot exercise them in fact.

Therefore, these rights must be protected in the present to

be exercised later in life. This kind of right can and should

be applied to the deaf child [33].

It is in this context that over the last three decades

hearing rehabilitation programs have been introduced for

profound deaf children in all developed countries, and

Portugal was no exception. However, the effect of the

economic and financial crisis has been particularly severe

toward the access to these programs. In fact, if it is true that

cochlear implantation has increased dramatically between

2006 and 2010 as a result of a substantial public investment

in this technology, it is also true that the number of

implants decreased in 2011 and 2012. It might be inter-

esting to study if in the periods of economic crisis, there is

some positive correlation between the decrease in the

number of implants and the number of families who choose

the cultural model based on sign language.

The years 2011 and 2012, the last for which there are

reliable statistics in Portugal, show that there was a sig-

nificant decrease in the placement of implants in all age

groups (before 24 months, before 36 months, and before

the age of 18; Table 3).

Indeed, the effect of austerity policies was dramatic in

many health care systems, namely in countries with tax-

financed systems. This was the case in Portugal and in

other European countries. In Spain for instance, the solu-

tion to the crisis was health care cuts and an increase in

cost sharing for services [34]; in Italy Giulio de Belvisa

et al. [35] claim that in a period of public funding con-

straints health authorities should monitor access to care of

the most vulnerable groups and specifically target inter-

ventions to those who may be disproportionally hit by the

crisis. Also, it has been suggested that the health care sector

is not protected during periods of austerity and that much

of the burden of budget cuts is concentrated in the health

care sector, particularly in countries exposed to Interna-

tional Monetary Fund lending agreements [36].
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From a strictly economic perspective what is at stake is

a comprehensive cost-benefit analysis. This analysis should

take into account the direct and indirect economic costs

between whether or not cochlear implantation is performed

in children who need it. It should also consider the costs of

investing in the realization of a universal neonatal hearing

screening as well as subsequent cochlear implantation with

its resulting benefits. Finally, it should involve an analysis

of the overall burden of society by not carrying out those

implants.

In summary, while it is true that society has a duty to

promote the conditions for which the child has the right to

an open future [30], in a financial crisis certain social ben-

efits such as access to an appropriate hearing rehabilitation

program are seriously compromised. The deaf child needs

hearing rehabilitation to achieve individual freedom. If the

family opts for the placement of a cochlear implant, this

should be considered as being in the best interest of the

child. The right to adequate health care must be in accor-

dance with the full respect of fundamental human rights.

Economic, social, and educational conditions must also be

guaranteed in this process of auditory rehabilitation. Also,

societies must develop a system of ethical priorities in health

care so that even in situations of financial crisis, the most

disadvantaged sectors are not the most penalized ones by the

inevitable economic constraints that are implemented.
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