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Abstract: 

The article presents findings of a survey research carried out on a group of the deaf and the hard of hearing. The objective 
of the research was to evaluate the quality of public transport in urbanized areas in Poland, identify problems that the deaf 

and the hard of hearing face while using public transport, and to review a selection of solutions facilitating mobility of this 

group of people. The survey was conducted on a group of 71 persons, of whom 65% were women and 35% were men. The 
group surveyed was active professionally and socially, thus they used public transport daily or several times a week, which 

they confirmed in surveys. Most of them (65%) were persons with profound hearing loss (above 90 dB), 17% with severe 

hearing loss (71-90 dB), and 11% with moderate hearing loss (41-70 dB). Public transport and its accessibility for the 
given group in the urban area where they live was assessed as very good by 8% - 17% of the surveyed, good: 23% - 46%, 

sufficient: 13% - 25%, bad: 13% - 25%, very bad: 3% - 28%. The results presented on the assessment of public transport 

by the deaf and the hard of hearing indicate that accessibility of public transport in Poland for this group of passengers is 
on a sufficient level. The assessment of public transport in Poland, performed in the survey, allowed the identification of 

vital problems the deaf and the hard of hearing face when they use the infrastructure and means of public transport. The 

article presented a selection of technical solutions used in public transport vehicles in Germany, Austria, Great Britain, 
France, Poland and Czechia. The following aspects were in the focus of this paper: information displayed at stations and 

train platforms; the passenger information system in vehicles; spots at railway stations where the deaf may obtain help 

connected with their journey; applications that enable planning a journey. These solutions aim at facilitating travel for the 
deaf and the hard of hearing. 

Keywords: the deaf, the hard of hearing, public transport, survey research, technical measures, improving mobility of the 

deaf and the hard of hearing 

To cite this article: 

Młodystach, Ł., Orczyk, M., Tomaszewski, F., (2023). Evaluation of public transport in 

Poland form the perspective of the deaf and hard of hearing people towards the 

improvement of mobility. Archives of Transport, 66(2), 61-76. DOI: 

https://doi.org/10.5604/01.3001.0016.3130 
 

 

Contact: 

1) lmlodystach@gmail.com [https://orcid.org/0000-0002-7508-5788]; 

2) malgorzata.orczyk@put.poznan.pl [http://orcid.org/0000-0003-0866-7689] – corresponding author; 

3) franiciszek.tomaszewski@put.poznan.pl [http://orcid.org/0000-0003-1774-7437] 

 

mailto:lmlodystach@gmail.com
https://orcid.org/0000-0002-7508-5788
mailto:malgorzata.orczyk@put.poznan.pl
http://orcid.org/0000-0003-0866-7689
mailto:franiciszek.tomaszewski@put.poznan.pl
http://orcid.org/0000-0003-1774-7437


62 

 

Młodystach, Ł., Orczyk, M., Tomaszewski, F., 

Archives of Transport, 66(2), 61-76, 2023 

 

 

1. Introduction 

More than 4.7 million people in Poland have some 

kind of disability, which makes more than 12% of 

the society. Among them, nearly 3 million people 

use wheelchairs, 1.5 million are blind and visually 

impaired and 0.5 million are deaf [Zając, 2015]. 

Widely understood accessibility is the basic condi-

tion for those people to participate in social and eco-

nomic life. It ensures safe and easy access to the des-

tination, whether in their own vehicles or public 

transport. It also ensures equal access to the physical 

environment, transport, technology and infor-

mation-transport systems, as well as to other build-

ings and services [Kamruzzaman et al., 2016, Thor-

slund et al., 2013]. Different meanings of the word 

‘disability’ or ‘person with a disability’ can be found 

in various publications, documents or acts of law, 

depending on the science, especially in medicine, 

psychology or philosophy [Xiaoming et al., 2023]. 

The World Health Organization introduced three 

definitions of disability, regarding the health status 

of a person [Webpage United Nations Information 

Center]: 

− impairment – any loss or abnormality of psy-

chological, physiological or anatomical struc-

ture or function, 

− disability – any restriction or lack of ability to 

perform an activity in the manner or within the 

range considered normal for a human being, 

− handicap – the result when an individual with 

an impairment or disability cannot fulfill a nor-

mal life role, limiting or preventing full realiza-

tion of a social role adequate for the age, gender 

and social and cultural circumstances. 

The notion ‘disabled person’ or ‘person with re-

duced mobility’, in accordance with Regulation 

(EU) no. 181/2011 of the European Parliament and 

of the Council of 16 February 2011 concerning the 

rights of passengers in bus and coach transport 

means any person whose mobility when using 

transport is reduced as a result of any physical disa-

bility (sensory or locomotory, permanent or tempo-

rary), intellectual disability or impairment, or any 

other cause of disability, or as a result of age, and 

whose situation needs appropriate attention and ad-

aptation to his particular needs of the services made 

available to all passengers [EU Regulation, 2011]. 

Due to the type and cause of limitations, disability 

may be divided into [Majewski et al., 2007]: 

− locomotory disability (physical) – persons with 

an injury to the locomotor organ and persons 

with chronic internal diseases,  

− sensory disability (dysfunction of the vision 

and hearing) – the blind and visually impaired, 

the deaf and hard of hearing,  

− mental disability – persons with a mental dis-

ease, persons with intellectual disability. 

When we examine the share of individual senses in 

the general amount of information that reaches a hu-

man being, it can be stated that eyesight provides 

87% of messages, with hearing responsible for only 

7% of total information. The sense of smell provides 

only 3.5%, and the senses of touch and taste – 1.5% 

and 1% respectively. When one sense is eliminated, 

the human attempts at replacing it with another one. 

However, that proves very difficult. The eyesight is 

irreplaceable when traveling and extremely difficult 

to substitute with another sense [Zając 2015, Gold-

stein E. B 2010]. 

A study of the literature on this subject indicates that 

until recently persons with disabilities were mainly 

associated with persons in wheelchairs, and a vast 

majority of scientific publications regards this group 

of people [Gabryelski et al., 2021, Seriani et al. 

2022, Schneider et al., 2010, Bęczkowska and Zysk 

2021]. 

International and domestic regulations related to en-

suring equal access to public transport for persons 

with disabilities and the healthy ones are numerous: 

[EU Regulation, 2011, EU Regulation, 2014, EU 

Regulation, 2007, Resolution 1.08.1997, Act of 16 

December 2010]. The main objective of the regula-

tions is to indicate proper solutions of problems and 

to enforce those regulations in practice. However, 

fulfilling legal obligations is not always an easy task. 

Various factors are responsible for that, but also the 

fact that individual groups of people with reduced 

mobility need different information regarding barri-

ers and accessibility. Therefore, town planners, ar-

chitects and constructors need to be aware of prob-

lems concerning each of those groups of the disabled 

[Park and Chowdhury., 2022, Leonardi et al., 2020]. 

Most people who can hear do not understand the im-

pact of hearing impairment on daily functioning. 

Thus, the needs of the deaf and the hard of hearing 

are  frequently overlooked when technical buildings 

are designed or modernized. These issues are rarely 

discussed in scientific papers. 
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The hard of hearing experience difficulties perceiv-

ing, locating and identifying sounds. Hence, major 

problems encountered by this group of public 

transport passengers are related to: limited access to 

current and up-to-date information displayed on in-

formation boards at stations and in vehicles, incom-

prehensible voice announcements, illegible sign-

posts and problems communicating with other peo-

ple [Orczyk and Młodystach, 2022, Zając 2015, 

Saby et al., 2005, Fürst et al., 2021, Fürst 2010, 

Paire-Ficout et al., 2013, Thorslund et al., 2013]. 

Another issue related to the accessibility of public 

transport is the possibility to plan a journey. A public 

transport user, especially in a large urban area, ex-

pects to plan a short journey, using as few means of 

transport and as cheap as is possible, while maintain-

ing the standards of safety, convenience and com-

fort. In case of persons with reduced mobility, the 

criterion of avoiding barriers is of particular signifi-

cance. Those barriers might hinder or prevent the 

use of a given means of transport, or require chang-

ing it. Removal of such barriers is called ‘barrier-

free travel’ [Pędziwiatr et al., 2017, Załuska et al., 

2022]. There are numerous initiatives enabling bar-

rier-free travel, among them: BAIM/BAIM PLUS 

[Pędziwiatr et al., 2017], aim4it [Starzyńska et al., 

2015], MoViH [Fürst 2010] – Webpages created by 

transport operators, dedicated to given groups of us-

ers. German railways [Webpage of Deutsche Ban 2] 

and Czech railways [Webpage of České Dráhy] may 

be models of websites for the deaf and the hard of 

hearing. Information found on Webpages and in mo-

bile applications dedicated to persons with disabili-

ties should always be up-to-date and easy to find, as 

it impacts accessibility and is an important aspect of 

sustainable development [Ferreira et al., 2020]. 

The main aim pursued by the authors is to identify 

gaps in the adaptation of public transport to the deaf, 

and to indicate ways in which these gaps can be ef-

fectively addressed. The following functionalities of 

public transport at stations and in vehicles were an-

alyzed: information displayed, spots where the deaf 

can obtain help traveling and Internet and mobile ap-

plications. Additionally, a survey was carried out, 

which examined the opinions of the deaf and the 

hard of hearing on the functioning of public 

transport in Poland. 
 

2. Survey related to the assessment of public 

transport in Poland by persons with hearing 

impairment 

The survey was directed only at persons with hear-

ing impairment, it was carried out across the country 

(Warsaw, Poznan, Wroclaw, Cracow), and it was 

conducted using a specially prepared form on the In-

ternet. The main objective of the survey was to as-

sess the quality of public transport in urbanized areas 

in Poland, to identify problems of the deaf and the 

hard of hearing when using public transport, and to 

review chosen solutions improving the quality of 

public transport, directed at that group of the disa-

bled. The survey included 71 persons, of whom 65% 

were women and 35% were men. The surveyed were 

mostly inhabitants of big cities (54%), who use pub-

lic transport daily or several times a week (62%), 

with average travel time of 30 minutes. 59% of the 

respondents were 20-40 years old, active profession-

ally and socially (persons working or studying) – 

86%. Further questions in the survey regarded the 

level of hearing loss, the type of hearing aid and the 

ways of communicating with the surrounding. 

According to the survey, the largest group consisted 

of persons with profound hearing loss above 90 dB 

– making up 65% of the total number. 17% of the 

respondents suffer from severe hearing loss (71-90 

dB), and 11% from moderate hearing loss (41-70 

dB). The smallest group were persons with mild 

hearing loss (21-40 dB) – 7% of the surveyed.  

The respondents could indicate whether they use one 

or two hearing aids, or if they do not use it at all. 

17% of them do not use a hearing aid. The largest 

group – 31% said they use two hearing aids. The sec-

ond largest group use one cochlear implant – 22%, 

with 13% of the surveyed who use one cochlear im-

plant and one hearing aid. Persons with two implants 

constituted 10% and with one hearing aid – 7%.  

Methods of communicating with other people used 

by the respondents were as follows: 44% speak to 

communicate, but 42% use varied techniques – 

speech and sign language. Only 14% communicate 

with sign language exclusively. Figure 1 presents 

answers to the question: How important are the fol-

lowing aspects of public transport to you? 

The surveyed indicated the following aspects of 

public transport were essential to them: travel safety 

(59%), adaptation to the needs of the deaf (54%), 

passenger information system and technical condi-

tion of the vehicles (52%), as well as adaptation to 
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the needs of the disabled (49%). Punctuality and fre-

quency of departures were indicated by 47% of the 

surveyed. Travel comfort, travel time, synchronized 

connections and cleanliness in vehicles were im-

portant aspects for the respondents. Answers ‘does 

not matter’ and ‘I do not have an opinion’ did not 

exceed 10% of total answers. 

Figure 2 shows answers to the question: How do you 

assess the following aspects of public transport in 

your city or urban area? 

 

 
Fig. 1 Answers to the question: How important are the following aspects of public transport to you?  
 

 
Fig. 2 Answers to the question: How do you evaluate the following qualities of public transport in your city 

or urban area? 
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The respondents assessed public transport as fol-

lows: very good – between 8 – 17%, good – 23 – 

46%, sufficient – 13 – 25%, bad – 13 – 25%, very 

bad – 3 – 28%. The aspect assessed as bad and very 

bad was adaptation to the needs of the deaf. The pas-

senger information system was rated by 25% as 

good, sufficient and bad.  

Adaptation to the needs of the disabled was assessed 

as ‘sufficient’ – 39% of replies. ‘Good’ and ‘very 

good’ answers were given by 21% and 16% of the 

respondents respectively. Assessment of ‘bad’ and 

‘very bad’ was in the brackets between 11% and 

13%. 

The aspect rated as very good and good – 42% and 

14% respectively – was travel safety, the next was 

travel comfort – 37% and 14%, and technical condi-

tion of vehicles – 37% and 13% of the replies Next 

two questions of the survey regarded the functioning 

and adaptation of the passenger information system 

to the needs of the deaf, in vehicles, at stops, plat-

forms and stations in Poland. Figure 3 shows an-

swers to these questions. 

The surveyed assessed the passenger information 

system in public transport vehicles and at stops, plat-

forms and stations as sufficiently adapted to the 

needs of the deaf. This answer was given by 32% of 

the respondents for stops, platforms and stations, 

and 34% for vehicles. Respondents also gave assess-

ment of ‘badly’ and ‘very badly’ – 18-25% of the 

answers. Only 10% of the surveyed gave the assess-

ment of ‘well’ and ‘very well’. Passenger infor-

mation system in vehicles was assessed as very good 

by 17% of the respondents [Orczyk and Młodystach, 

2022]. 

The results of the survey concerning assessment of 

public transport indicate that it is sufficiently 

adapted to the needs of the deaf. 

 

3. Review of chosen technical measures facili-

tating the use of public transport for the deaf 

and the hard of hearing 

3.1. Information displayed on boards at railway 

stations and platforms 

The concept of universal design, in accordance with 

the UN Convention on the Rights of Persons with 

Disabilities, means the design of products, environ-

ments, programs and services to be usable by all 

people, to the greatest extent possible, without the 

need for adaptation or specialized design. “Univer-

sal design” shall not exclude assistive devices for 

particular groups of persons with disabilities where 

this is needed. Implementation of universal design 

solutions enables all people to have independent and 

free access to the public and digital space. [PKP, 

Zając 2015, Branowski, et al., 2022, Convention 

2006]. 

The Technical Specifications for Interoperability 

obliges every member state of the European Union 

to eliminate identified barriers in accessibility of the 

rail system for persons with disabilities and persons 

with reduced mobility [EU Regulation, 2014]. The 

organizer of public transport is obliged to ensure ad-

equate conditions of its functioning, in particular of 

standards pertaining to transport stops, stations and 

passenger information system [Act of 16 December 

2010]. Several countries use the following examples 

to facilitate the use of public transport by the hearing 

impaired. 
 

 

 
Fig. 3. Answers to the question regarding assessment of the passenger information system in vehicles and at 

stops, directed at the needs of the deaf and the hard of hearing [Source: Orczyk and Młodystach., 2022] 
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From the perspective of accessibility, visual infor-

mation is of key importance for all passengers who 

have good eyesight, and especially for the deaf. This 

group of passengers, and in particular people with 

residual hearing, are unable to receive some if not all 

acoustic signals. Visual information encompasses 

any type of sign roads, pictograms and dynamic vis-

ual information systems. 

The respondents were asked about the usefulness of 

a solution where an additional display is located next 

to the standard loudspeaker system. The display 

would give information on train delays or disrup-

tions. An example of such a display found in Ger-

many is show in figure 4. Another question regarded 

the justifiability of simultaneous visual and acoustic 

announcement. 

 

 
 

Fig. 4. An example of a dynamic text messenger in 

Germany [Source: Webpage Archive] 

 

The surveyed were positive that this type of solution 

would be useful – 92% of answers, 6% gave a nega-

tive reply, and 2% of the surveyed did not have an 

opinion on this subject.  

Another question of the survey concerned the issue 

whether in order to improve the level of safety at 

railway stations it is important to inform passengers 

about the transit of a train without stopping. Exam-

ples of such solutions are show in figures 5 and 6. 

Figure 5 shows a display found at a train station in 

Germany, and figure 6 – a display at Salzburg Hbf 

train station in Austria. 

90% of the surveyed confirmed the importance of a 

message informing about the train passing without 

stopping, with 7% of the opposite view and 2% of 

the respondents with no opinion on the subject. 

Rail stations and stops give acoustic information 

about train delays, changes of platforms or impedi-

ments systematically, compared to visual messages, 

given less frequently. In order to make rail and city 

transport accessible to everyone, and in particular to 

the deaf and the hard of hearing, such information 

must also be conveyed visually. The British manager 

of rail infrastructure, Network Rail, uses a certain 

solution at a London train station – Euston, with 71 

million passengers every year. Trains leave from this 

station in different directions, to Liverpool, Man-

chester, Birmingham, Edinburgh or Glasgow. It was 

the first station in the UK to give messages in writing 

and to display them translated to the British Sign 

Language (BSL) on screens next to departures and 

arrivals boards [Webpage Network Rail 1, Webpage 

Network Rail 2]. The view of the railway station 

with information about departures and arrivals pre-

sented simultaneously with information for the deaf 

is shown in figure 7. 

 

 
Fig. 5. A display in Germany, informing of a train 

passing without stopping [Source: 

Młodystach 2021] 

 

 
Fig. 6.a. Displays warning about the train transit in 

Austria: Achtung ZugFhrt! (Watch out! 

Train passing!) [Source: Młodystach 2021] 
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Fig. 6.b. Displays warning about the train transit in 

Austria: Bitte Vorsicht! (Watch out!) 

[Source: Młodystach 2021] 

 

In addition, there are 10 information touch screens 

placed around Euston station, as shown in figure 8. 

Those screens display information written by rail 

staff during rail traffic disruption. The messages are 

translated into British Sign Language within an hour 

and sent directly to the screens through 4G network 

[Webpage Network Rail 2]. 

Messages concerning disruptions not related to the 

timetable are usually given only through loudspeak-

ers, causing difficulties for persons with hearing im-

pairment. They do not hear those messages and in 

addition, they have problems communicating with 

other passengers or transport staff. In such cases in-

formation based on symbols or pictures or simple 

text messages on information boards are useful. 

Moreover, this kind of information should be 

strengthened by a light signal, which would attract 

attention to messages regarding re-routing, disrup-

tion or danger. This led to another question in the 

survey: would a light signal be useful along with 

voice and visual announcements at stops and in ve-

hicles. It was answered ‘yes’ by 92% of the sur-

veyed, with 4% answering ‘no’ and ‘no opinion’. 

Figures 9 and 10 show examples of strengthening 

the information system with light signals.  

Figure 9 shows the doors of a Berlin metro train. Red 

lights are mounted on the doors, they turn on when 

the doors close and the train leaves. Prior to the light 

signal, a voice message asking to move away is 

played. 

A person with hearing impairment may not hear the 

approaching tramway when crossing the street that 

is not equipped with traffic lights. An interesting ex-

ample is found in Szczecin, Poland, with a LED dis-

play board warning pedestrians of an approaching 

tramway. Figure 10 shows the board with the picture 

of a tramway lit up to signal the tramway approach-

ing to the pedestrian crossing. 

 

 
Fig. 7. The view of a departures board with information screen for the deaf in Great Britain [Source: Webpage 

Network Rail 2] 

Screen with 

sign language 
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Fig. 8 An information touch screen for passengers in 

Great Britain [Source: Webpage Network Rail 

2] 

 

 
Fig. 9. Red lights on the doors of Berlin metro train 

[Source: Młodystach 2021] 

 

Research carried out in France shows that animated 

graphic messages displayed on information boards 

at railway stations may be an effective tool to better 

inform the deaf. It is especially useful when voice 

announcements are given in a disrupted environ-

ment, or when unexpected traffic disruption occurs. 

Research proves that displayed information is less 

often misinterpreted, it is better understood; it is also 

preferred by most passengers, compared to other, 

more static formats of information. In addition, the 

ability to quickly process visual information by the 

brain, as well as the ability to quickly analyze picture 

have a positive influence on graphic animations. 

Young age, frequent use of public transport and a 

good knowledge of multimedia favor better under-

standing of such messages. Implementing animated 

messages at railway stations next to information dis-

played on boards and voice messages would also be 

helpful for other passengers, for example foreign 

tourists or people with intellectual disabilities 

[Paire-Ficout et al., 2013]. 

 

 
 

 
Fig. 10. A warning board with the picture of a tram-

way that lights up as the tram approaches – 

3 Maja street in Szczecin, Poland – ‘Beware 

of tramway’ [Source: Młodystach 2021] 

 

3.2. Passenger information systems 

Passenger information is a key element of public 

transport. Passenger information system enables ob-

taining information about departures and displaying 

special messages (traffic disruption, re-routing, 

etc.). Such messages are presented on electronic in-

formation boards, or given as voice announcements 
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in vehicles and at stops, stations and platforms. The 

system is a great convenience for each passenger 

who has access to the latest information regarding 

given vehicle or line [Webpage PIXEL]. 

A well designed and used passenger information 

system found at terminuses and stops, as well as in-

side public transport vehicles, facilitates traveling 

and increases the comfort of everyday commute. It 

also gives information regarding the route, interme-

diate stations and the location of the vehicle at plat-

forms. The system, connected to a mobile applica-

tion, facilitates information search and quick transit 

of passengers. Railjet trains of an Austrian operator 

ÖBB are a good example. These trains are equipped 

with a passenger information system that gives in-

formation related to traveling on a particular train. 

Displays are located in every vestibule of the train 

carriage and below the ceiling. The screen shows the 

number and the list of stops of given train, so that 

the passenger knows they are in the right vehicle, 

and the platform number at the current station.  

Moreover, the displays show the train direction with 

arrival times at stations. If there is a delay, the sys-

tem automatically crosses out the planned arrival 

time and above it shows the updated arrival time, in 

orange. An example of how the system works is 

given in figure 11. 

German ICE trains, similarly to Railjet trains, also 

have a system of passenger information. The boards 

show information about connections, delays and the 

possibility to change trains, along with the railway 

track number. The list of stations is shown in figure 

12a, whereas the list of trains to change to – in figure 

12b. Messages on the boards are clear and intuitive, 

with adequate font. Thanks to this, a passenger is 

fully informed about the journey. 

 

 
Fig. 11. Screens in trains with the route, arrival and departure times and stations in a Railjet train in Austria 

[Source: Młodystach 2021] 

 

 
Fig. 12 Screens of passenger information system in a German ICE train [Source: Młodystach 2021] 
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Łódzka Kolej Aglomeracyjna (Lodz Urban Rail-

way) is another example of how passenger infor-

mation systems can work. Newag Impuls II is a ve-

hicle equipped with an induction loop that facilitates 

hearing for persons wearing compatible hearing 

aids. Thanks to the induction loop, voice messages 

about arrivals and departures are better understood. 

Train guards working for Lodz Urban Railway carry 

tablets with an online sign language translator 

[Młodystach 2021]. New Stadler trains in Koleje 

Mazowiecke (Mazovia Railway) are also equipped 

with an induction loop for the hard of hearing 

[Webpage of the Magazine Rynek Kolejowy]. 

The solutions presented above help the hearing im-

paired better find themselves in an unusual situation. 

Information obtained about delays or disruptions at 

stations and platforms, enables planning an alterna-

tive journey or cancelling it. Full knowledge about 

disruptions gives certain comfort to persons with 

disabilities and eliminates the necessity to ask for 

help or a quick update on the journey planned. 

Deutche Bahn dependent company – responsible for 

managing about 5,400 railway stations in the Ger-

man railway network – carried out an accessibility 

analysis of approximately 9,300 platforms. On 30 

November 2021 the company declared that 98% of 

stations it manages have screens of dynamic passen-

ger information or Dynamischer Schriftanzeiger 

(DSA) on platforms. 99% of stations have DSA with 

an acoustic module on platforms. 93% of platforms 

have equipment accessible for the deaf or the hear-

ing impaired [Webpage of Deutsche Bahn 1]. In the 

Polish railway network only 4.7% of passenger sta-

tions managed by PKP PLK have systems of visual 

information, and 116 of this group have systems 

with LCD screens [PKP Polskie Linie Kolejowe 

S.A.]. 

 

3.3. Areas where a deaf or hard of hearing pas-

senger may obtain help during journey 

Another question of the survey regarded the signage 

of areas where the hearing impaired may obtain nec-

essary help during their journey. Did the respondents 

see the sign of a sign language translator or a spot 

with an induction loop at stations or ticket offices? 

Analysis of the replies confirms that 41% of the sur-

veyed saw such signs, compared to 59% who did 

not. If respondents gave an affirmative answer, they 

were then asked to indicate where such signs were 

most often seen. The following were given most fre-

quently:  East Warsaw and Central Warsaw railway 

stations, Warsaw Public Transport Authority office 

at Central Warsaw railway station and at railway sta-

tions in bigger cities, i.e. Wroclaw, Katowice or 

Lodz. Figure 13 shows answers to questions related 

to places where a deaf or a hard of hearing person 

may obtain help connected with their journey. 

 

 
Fig. 13. Answers to questions related to places at a railway station where an induction loop or a sign language 

translator is available 
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A large part of the surveyed – 72% – saw the place 

called InfoDworzec at the biggest railway stations in 

Poland. InfoDworzec is a place where all travelers, 

including the disabled, may obtain help with their 

journey, including: city topography, public 

transport, tourist attractions, finding lost luggage. In 

addition, the deaf may use the help of a sign lan-

guage translator or an induction loop. InfoDworzec 

points are found only at the biggest railway stations 

in Poland (Central Bydgoszcz, Central Gdansk, Cen-

tral Gdynia, Katowice, Central Cracow, Central 

Poznan, Central Warsaw, East Warsaw, West War-

saw, Central Wroclaw) and they are open from 7 

a.m. to 9 p.m. [Polskie Koleje Państwowe]. Outside 

these hours, travelers will not obtain necessary in-

formation regarding their journey. A good solution 

was implemented in the southern region of Great 

Britain in 2021 – SignLive service. It is a 24-hour 

sign language translation service, thanks to which 

passengers may get access to the station announce-

ments or information connected with safety 

[Webpage Network Rail 2, Webpage Singlive]. 

Answers to the question whether the respondents use 

the service of sign language interpreting at 

InfoDworzec point show that they do not – 96% neg-

ative answers, with 78% of respondents who do not 

use the induction loop. A similar set of answers was 

given to the question ‘According to you, is availabil-

ity of induction loops at railway stations and plat-

forms sufficient?’: 68% of the surveyed replied they 

do not use induction loops, 25% said their availabil-

ity is insufficient, and only 7% gave an affirmative 

answer. As far as induction loops in vehicles are 

concerned, 46% of respondents said it is justifiable, 

10% replied ‘no’, and 44% of the surveyed do not 

use induction loops.  

A similar situation can be observed connected with 

marking places where the deaf may obtain help: 59% 

of the respondents did not see the sign of an induc-

tion loop or a sign language interpreter at the railway 

station, ticket office window, with 41% of the sur-

veyed who did see such signs. 

 

3.4. Applications connected with accessibility of 

public transport accessibility to the disabled 

Currently, a big facilitation for persons using the in-

ternet is information found on carriers’ website. It is 

important for the information to be up-to-date, and 

if possible, given in real time. It is vital especially 

for connections, punctuality or disruptions.  

One publication [Ferreira et al., 2020] gave an eval-

uation of websites of public transport carriers based 

on information regarding accessibility to the disa-

bled. The main objective of the research was to ver-

ify whether the disabled could conclude a journey to 

a city abroad using only information included on the 

website of the public transport carrier. Several fac-

tors were taken into account for the analysis: 

− whether the carrier’s website can be found 

online using a free internet browser, 

− translation of the content into English (or an-

other foreign language), 

− how easy it is to translate the content of the car-

rier’s website with the help of a free translator 

tool, 

− information regarding accessibility to people 

with disabilities on the main site and subsites of 

the carrier, 

− the use of graphical symbols that signal acces-

sibility in an intuitive way, 

− giving information about accessibility to peo-

ple with disabilities at individual stations, 

− marking entrance and exit of the station, 

− ensuring accessibility of the surrounding or 

transfers.  

The research was conducted in 59 countries world-

wide (Europe, Asia, Africa, Australia, North and 

South America), examining 212 systems. The results 

of the research indicated that no system is complete 

or detailed. None of the websites of carriers may be 

deemed a point of reference. The main conclusions 

of the research are as follows: 44% of the websites 

examined do not have English sites – thus they were 

unavailable to foreigners; information about acces-

sibility to the disabled was difficult to find in 77% 

of the websites – each country researched has a dif-

ferent way of referring to accessibility to the disa-

bled. The research showed that placing information 

about accessibility for the disabled on the main site 

is advantageous and increases the willingness to 

choose a particular city as the travel destination. 

Moreover, carriers’ websites would be more acces-

sible if they included graphical symbols. Conveying 

information with symbols facilitates access to infor-

mation, 

Dedicated applications or websites should also ena-

ble purchasing tickets or re-booking them, which is 

of vital importance for persons with mobile disabil-

ities or those whose verbal communication is im-

peded. The possibility to use facilities related to 
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functionalities or internet information often enables 

performing necessary activities in spite of architec-

tural and technical barriers.  

An example of how important communication and 

access to information are for the deaf is the next 

question of the authors’survey: Do you use mobile 

apps connected with public transport, e.g. Jakdojadę, 

mobileMPK, Portal Pasażera? The surveyed were 

also asked to assess the mobile apps they use in Po-

land. 38% of respondents gave assessment ‘very 

good’, 31% - good, 18% - sufficient. Only 13% gave 

assessment of ‘bad’ and ‘very bad’. An example of 

a functional mobile app dedicated to the disabled is 

BAIM/BAIM plus. This project is one of advanced 

information systems for persons with reduced mo-

bility. It is a system of planning a journey that was 

created in cooperation of Verkehrsverbund Berlin-

Bradenburg (VBB) with other public transport or-

ganizers [Pędziwiatr et al., 2017]. In this system, it 

is possible to find connections, taking into account 

the needs of a person with a disability, especially 

mobile disability, with the possibility to change 

trains/buses where a lift, ramp or escalator is availa-

ble. Additionally, when changing, the system may 

also indicate the route from one station to the other. 

A mobile VBB app with the same functionality is 

also available. 

Accessible and inclusive mobility for all with indi-

vidual travel assistance – aim4it in short – an inter-

national project, may also appear helpful. The aim 

of the project was to create a mobile app for a smart 

phone that would facilitate access to a virtual jour-

ney assistant on public transport for passengers with 

locomotor, visual or auditory dysfunctions. This app 

can help plan the journey, taking into account the 

special needs and requirements of a person with a 

disability, as well as change the journey plan due to 

a lift failure, delay of a line, or traffic disruption. 

Functionalities such as a demand to be assisted by 

the driver, translation of announcements regarding 

dangers into sign language or a demand to adapt 

connections when changing trains/ buses by the dis-

abled are also available in the app. At the beginning 

of 2016 this app was demonstrated and positively 

evaluated in Vienna by participants of the app test 

[Statistics Poland 2013, Starzyńska et al., 2015]. 

Another aspect of proper communication are carri-

ers’ websites dedicated to the deaf. Currently in Po-

land there is no website run by carriers dedicated to 

the deaf. On the website of PKP S.A. there is a di-

rectory of railway stations with information if and 

how a given station is accessible to people with dis-

abilities. It is however recommended to ensure this 

information while searching for a connection or buy-

ing a ticket on the website of a carrier. Finding facil-

ities should be easy and intuitive, as opposed to a 

time-consuming search for information of interest 

[Polskie Koleje Państwowe]. 

The website of a German carrier Deutsche Bahn (DB 

– Germain Railway), created specially for people 

with hearing impairment, gives most important in-

formation regarding own journey. Passengers can 

find information about current traffic situation, 

punctuality, report lost property or a failure by send-

ing a text message to the mobility centre (Mobili-

tätsservice-Zentrale). Additionally, Deutche Bahn 

has its own YouTube channel, where it places films 

in German sign language, subtitled, giving infor-

mation on reserving seats, IT and mobile services, as 

well as passengers’ rights, with a functionality of 

praising or criticizing the railway staff [Webpage of 

Deutsche Ban 2]. 

The website of České Dráhy (ČD – Czech Railway) 

also gives information about services for the hearing 

impaired. This website has plans of railway stations 

along with the existing infrastructure around them, a 

passenger information system at stations and in 

trains, and it encourages passengers to download the 

app ‘Můj vlak’. The app facilitates searching railway 

connections, buying a ticket, obtaining information 

about services and accessibility and current infor-

mation – delays or disruptions on the route of a cho-

sen train [Webpage of České Dráhy]. 

Understanding regulations, agreements and similar 

documents poses another problem for the deaf. The 

complex language of such documents is incompre-

hensible for people using sing language. 45% of the 

surveyed gave an affirmative answer to the question: 

Do you find it difficult to understand regulations and 

information regarding means of public transport. 

41% of the respondents did not find it difficult, and 

14% did not have an opinion. Moreover, 75% of the 

respondents claimed regulations and information 

should be given in a shortened version, specially 

prepared for the deaf. 20% of the surveyed did not 

have an opinion, and 5% claimed it was not neces-

sary [Młodystach 2021]. 
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4. Summary and conclusions 

The paper presents results of survey research in a 

group of the deaf and the hard of hearing. The ob-

jective of the research was to evaluate the level of 

adaptation of means of public transport and the re-

lated infrastructure in Poland to this group of people. 

The analysis carried out led to several significant 

conclusions for the improvement of mobility of the 

deaf and the hard of hearing.  

According to this group of people, crucial elements 

of public transport are:  

‒ travel safety, 

‒ technical condition of vehicles, 

‒ accessibility to persons with hearing loss and 

other disabilities, 

‒ passenger information system.  

As regards the functioning of public transport, the 

quality assessed the worst was adaptation of public 

transport to people with hearing impairment and 

other disabilities – 25% gave assessment of ‘bad’ 

and 28% - ‘very bad’. Assessment of ‘good’ and 

‘very good’ was given to: travel safety and travel 

comfort. The passenger information system in vehi-

cles and at stations is ‘sufficiently’ adapted to the 

needs of the deaf and the hard of hearing. The sys-

tem in vehicles was assessed as ‘very good’ by 17% 

of the surveyed.  

Solutions presented in this article, in particular con-

cise written messages and easy-to-read information 

are extremely useful for the deaf and the hard of 

hearing – they facilitate understanding announce-

ments. As the survey shows, 55% of the respondents 

have problems when communicating with the ticket 

office staff. Ticket machines with a wide range of 

tickets could be a solution. Technology available to-

day can help eliminate the discomfort experienced 

by the hearing impaired in direct contact with an-

other person when obtaining passenger information 

or buying tickets.  

Staff training in the area of appropriate behavior to-

wards not only the hearing impaired, but also to-

wards people with other disabilities, does not always 

bring expected results. Some behaviors often depend 

on the character, individual approach or the ability 

to feel empathy. Technological development, in-

creased access to information on the internet, as well 

as the development of mobile apps, enables a wider 

and easier use of existing tools. Thus, people with 

disabilities have wider access to the expected and re-

quired solutions.  

The role of architects, urban planners or construc-

tors, who are often unaware of the influence of their 

solutions on the mobility of the deaf, cannot be over-

stated. It is recommended that they cooperate with a 

given group of the disabled in order to create the best 

solutions. 

 

Acknowledgment 

This research was funded by the subsidy for the sup-

port and development of research potential of the 

Faculty of Civil and Transport Engineering at Poz-

nan University of Technology (Grant No 

0416/SBAD/0004). 

 

References 

[1] Act of 16 December 2010 on public collective 

transport (Journal of Lows of 2020 item 1944). 

[2] Bęczkowska, S., Zysk Z. (2021) Safety of Peo-

ple with Special Needs in Public Transport. 

Sustainability, 13, 10733. 

[3] Branowski, B., Zabłocki, M., Kurczewsk, P., 

Sydor M. (2022). A Method for Modeling the 

Individual Convenient Zone of a Human. Inter-

national Journal of Environmental Research 

and Public Health, 19, 16, 10405-1 - 10405-12. 

[4] CRPD, 2006. Convention on the Rights of Per-

son with Disabilities of 13. 12. 2006. Online: 

https://www.gov.pl/web/rodzina/konwencja-o-

prawach-osob-niepełnosprawnych (last access: 

02. 2023). 

[5] Ferreira, A.F., Akasaha, Y., Pinheiro, M G O., 

Chong, S K J. (2020). Information as the First 

Attribute of Accessibility: A Method for As-

sessing the Information Provided by Urban Rail 

Systems to Tourists with Reduced Mobility. 

Sustainability, 12, 10185. 

[6] Fürst, E. (2010). Mobility barriers in urban 

transport for the sight or hearing impaired: So-

lutions help all passengers. Proceedings of 

Conference REAL CORP 2010, Vienna 18-

20.05.2010. Online: http://www.corp.at (last 

access: 01. 2023). 

[7] Fürst, E., Vogelsuer, C. (2021). Mobility of the 

sight and hearing impaired: barriers and solu-

tions identified. Qualitative Market Research. 

An International Journal, 15, 4, 369-384. 



74 

 

Młodystach, Ł., Orczyk, M., Tomaszewski, F., 

Archives of Transport, 66(2), 61-76, 2023 

 

 

[8] Gabryelski, J., Kurczewski, P., Sydor, M., 

Szperling, A., Torzyński, D., Zabłocki M. 

(2021). Development of Transport for Disabled 

People on the Example of Wheelchair Propul-

sion with Cam-Thread Drive. Energies, 14, 23. 

[9] Goldstein, E. B. (2010). Sensation and Percep-

tion. Wadsworth. 

[10] Kamruzzaman, Md., Yigitcanlar, T., Yang, J., 

Mohamed M. A. (2016). Measures of 

Transport-Related Social Exclusion: A Critical 

Review of the Literature. Sustainability, 8, 696. 

[11] Leonardi, S., Distefano, N., Pulvirenti, G. 

(2020). Identification of road safety measures 

by elderly pedestrians based on k-means clus-

tering and hierarchical cluster analysis. Ar-

chives of Transport, 56, 4, 107 – 118. 

[12] Majewski, T., Miżejewski, C., Sobczak, W. 

(2007). Gmina a niepełnosprawność. Podręcz-

nik dla samorządów gminnych z zakresu akty-

wizacji zawodowej i rehabilitacji społecznej 

osób niepełnosprawnych. (Commune and disa-

bility. Handbook for commune self-govern-

ments in the field of professional activation and 

social rehabilitation of people with disabilities). 

Krajowa Izba Gospodarczo-Rehabilitacyjna, 

Warszawa. 

[13] Młodystach, Ł. (2021). Analiza wybranych 

problemów osób z ubytkiem słuchu w korzy-

staniu z transport publicznego w dużej aglome-

racji. (Analysis of the problems of people with 

hearing loss in using of public transport in a 

large agglomeration) Master Thesis Poznan 

University of Technology. 

[14] Orczyk, M., Młodystach, Ł. (2022). Analysis of 

problems faced by the deaf while using public 

transport in a big city. Transport Problems, 

3,17, 137–147. 

[15] Paire-Ficout, I., Saby, L., Alauzet, A., Groff, J., 

Boucheix, J. M. (2013). Quel format visuel 

adopter pour informer les sourds et malentend-

ants dans les transports collectifs?. Le travail 

humain, 1, 76 57–78. 

[16] Park, J., Chowdhury, S. (2022). Towards an en-

abled journey: barriers encountered by public 

transport riders with disabilities for the whole 

journey chain. Transport Reviews, 42, 2, 181-

203. 

[17] Pędziwiatr, K., Kasińska, J. (2017). Innowacje 

w transporcie miejskim pasażerów uwzględnia-

jące potrzeby osób o ograniczonej mobilności 

na przykładzie miasta Berlin. (Public passenger 

transport innovations taking account of the 

needs of people with reduced mobility on the 

example of Berlin). Studia Miejskie, 27, 81-90. 

[18] PKP Polskie Linie Kolejowe S.A, Annual Re-

port for 2020 rok. https://plk-sa.pl/files/ pub-

lic/raport_roczny/Raport_Roczny_2019_.pdf 

(last access:10.2022). 

[19] Polskie Koleje Państwowe Customer Service 

Centres. Online: https://www.pkp.pl/pl/ 

dworce/infodworce (last access: 10.2022. 

[20] EU Regulation. 2011. Regulation (EU) No 

181/2011 of the European Parliament and of 

the Council of 16 February 2011 Concerning 

the rights of passengers in bus and coach 

transport and amending Regulation (EC) No 

2006/2004. 

[21] EU Regulation, 2014. Regulation (EU) No 

1300/2014 of of the European Parliament and 

of the Council 18 November 2014 on the Tech-

nical Specifications for Interoperability relating 

to accessibility of the Union's rail system for 

persons with disabilities and persons with re-

duced mobility. 

[22] EU Regulation, 2007. Regulation (EU) No 

1371/2007 of the European Parliament and the 

Council 23 October 2007 on rail passengers’ 

rights and obligations. 

[23] Resolution of the Sejm of the Republic of Po-

land of August 1, 1997 Charter of Persons with 

Disabilities. 

[24] Saby, L., Guarracino, G. (2005). Being Deaf or 

Hard of Hearing in an Urban Environment. 

Proceedings of 4th European Congerss on 

Acoustics Forum Acusticum 2005, Hungary 

Budapest. 



Młodystach, Ł., Orczyk, M., Tomaszewski, F., 

Archives of Transport, 66(2), 61-76, 2023 

75 

 

 

[25] Schneider., L. W, Klinich., K. D, Moore, J.L., 

MacWilliams J. B. (2010). Using in-depth in-

vestigations to identify transportation safety is-

sues for wheelchair-seated occupants of motor 

vehicles. Medical Engineering & Physics 32, 

237–247. 

[26] Seriani., S., Fernandes, V.A., Moraga, P., Cor-

tes, F. (2022). Experimental Location of the 

Vertical Handrail to Improve the Accessibility 

of Wheelchair Passengers Boarding and 

Alighting at Metro Stations—A Pilot Study. 

Sustainability, 14, 9224. 

[27] Statistics Poland. (2013). Ludność i gospodar-

stwa domowe. Stan i struktura społeczno-eko-

nomiczna. Część 1. Ludność. Narodowy Spis 

Powszechny Ludności i Mieszkań 2011. (Popu-

lation and households. State and socio-eco-

nomic structure. Part 1. Population. National 

Population and Housing Census 2011) Główny 

Urząd Statystyczny, Warszawa. 

[28] Starzyńska, B., Grabowska, M., Kujawińska, 

A., Diakun, J. (2015). Mobilność bez barier z 

wirtualnym asystentem podróży. (Mobility wi-

thout barriers with a virtual travel assistant) 

Technika Transportu Szynowego, 12, 1424-

1428. 

[29] Stjernborg., V. (2019). Accessibility for All in 

Public Transport and the Overlooked (Social) 

Dimension—A Case Study of Stockholm. Sus-

tainability, 11, 4902. 

[30] Thorslund, B., Bjőrn, P., Bjőrn, L., Bjőrn, P. 

(2013). The influence of hearing loss on 

transport safety and mobility. European 

Transport Research Review, 5, 117-127. 

[31] Webpage of České Dráhy. Online: 

https://cd.cz/cestovani-zdravotne-hendikepo-

vanych/-29455/ (last access:10. 2022). 

[32] Webpage of Deutsche Bahn 1. Online: 

https://www.deutschebahn.com/de/ges-

chaefte/infrastruktur/bahnhof/Barrierefreie-

Bahnhoefe-8121530 (last access 10.2022). 

[33] Webpage of Deutsche Bahn 2. Online: 

https://bahn.de/service/individuelle-reise/barri-

erefrei/eingeschraenkte_hoerfaehigkeit (last 

access: 10. 2022). 

[34] Webpage Network Rail 1. Online: https://net-

workrailmediacentre.co.uk/news/network-rail-

introduce-new-accessibility-services-to-help-

deaf-and-blind-passengers-in-the-southern-re-

gion/ (last access 07.2022). 

[35] Webpage Network Rail 2. Online: https://net-

workrail.co.uk/stories/london-euston-

launches-uks-first-british-sign-language-sta-

tion-announcements/ (last access 10.2022). 

[36] Webpage of the Magazine Rynek Kolejowy. 

Online: https://rynek-kolejowy.pl/mobile/flirt-

dla-kolei-mazowieckich-na-torach-testowych-

w-zmigrodzie-93981.html (last access 

10.2022). 

[37] Webpage PIXEL, Dynamic Passenger Infor-

mation System SDIP. Online: 

https://pixel.pl/system-informacji-pasazer-

skiej-komunikacja-miejska (last access 

08.2022). 

[38] Webpage Signal Archive. Online: https://sig-

nalarchiv.de/Meldungen/10002129 (last ac-

cess: 10.2022. 

[39] Webpage Signlive. Online: ttps://sign-

live.co.uk/ (last access:10.2022). 

[40] Webpage United Nations Information Center 

ONZ Warsaw. Online: 

http://www.unic.un.org.pl/ (last access: 

09.2022). 

[41] Xiaoming, S., Siqi, Z., Rui, W., Qinwei, L., 

Zike, X., Xiaoliang, W., Jiayu, W. (2023). Dis-

abled travel and urban environment: A litera-

ture review. Transportation Research Part D: 

Transport and Environment, 115, 103589. 

[42] Załuska, U., Ciotucha-Kwiatkowska, D., 

Grześkowiak., A. (2022). Traveling from Per-

spective of Persons with Disability: Results of 

an International Survey. International Journal 

of Environmental Research and Public Health. 

19, 10575. 



76 

 

Młodystach, Ł., Orczyk, M., Tomaszewski, F., 

Archives of Transport, 66(2), 61-76, 2023 

 

 

[43] Zając, P A., (2015). RBF Biała Księga Niepeł-

nosprawni a transport kolejowy – aktualny stan 

dostępności kolei dla osób o ograniczonej moż-

liwości poruszania się. (White Paper Disabled 

and rail transport - the current state of rail ac-

cessibility for people with reduced mobility). 

Railway Business Forum, Warszawa. 

 

 

 


