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ABSTRACT

KEYWORDS

Quality of life (QOL) is associated with factorschuas health, physical functioning,
life satisfaction, a sense of happiness, and athersase of disabled people, much
attention is paid to their QOL rather than only ithgorovement of physiological
variables. In a group of blind and visually impdingeople, the effect of physical
activity (PA) on the socialization process, theligbito explore own personality
traits, developing creativity, and more motivatiand desire to overcome
the difficulties associated with visual impairmevere observed.

The study involved 53 people: visually impaired (NSedentary lifestyle people
(n=18; 51412 years) and visually impaired tandercling athletes (N) (n=17;
42+13 years). Properly sighted people (P) (n=18£128years) were partners
in tandem with visually impaired athletes. To detieie the level of PA, the
International Physical Activity Questionnaire (IPA@as used. The WHO-Quality
of Life (WHO-QOL-BREF), the National Eye Institugb-item Visual Functioning
Questionnaire (NEI VFQ-25, version 2000), and thetiid AMD Poland

Association questionnaire were used to assess QOL.

In visually impaired athletes, significantly greateA with moderate intensity,
moving by bike, and energy expenditure for vigormeryeational exercise and sport
in leisuretime was found. Sedentary lifestyle peaphinly participated in moderate
physical activity around the house. Significantagee satisfaction with health was
observed in the case of visually impaired athlétesomparison with NT. All
disabled groups rarely had negative feelings sushdespair, depression, and
anxiety.

Moderate correlations between variables accordinghtysical activity and quality
of life in all participants were observed. The niagfulness of life and life

satisfaction also depended on cycling training anodlerate physical activity around
the house. The obtained data indicate that alllabdai forms of regular PA
in visually impaired people could have a benefieidct on their quality of life.

quality of life, visual impairment, physical actiyj cycling
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Introduction

Quality of life (QOL) is associated with factorschuas health (health-related quality of life -
HRQOL), physical functioning, life satisfaction,sgnse of happiness, and others. Independentlyeof th
adopted definition, the optimal QOL is crucial (2gsowska, 2006). In the case of disabled peopéefytpe
and range of disability, family relationship to isabled person, material status, and the rangseffilness
in the nearest milieu should be taken into acc@atwat, Jabtaski, & Krupa 2000, pp. 182-186).

Regular physical activity (PA) brings many physgilmal as well as psychological benefits. Physical
capacity is improved, and is associated with aahsz in heart rate (HR) (resting and during submaixi
exercise), an increase in stroke volume (SV) (mgstind during exercise), and maximal cardiac ouipar).
After training, the decease or stabilization ofdagpressure (BP) are observed. Proper lipid andogh
profiles are formed.

In the case of disabled people, much attentionaiisl po their quality of life rather than only
the improvement of physiological variables. The miogportant things for visually impaired people are
normal functioning at home, with family, in socieaind life without physical or mental ailment.

Because of the rules of adjustment and adaptatiahsabled sport, there are many recreational and
sporting activities that visually impaired peoptautd participate in. These disciplines include gad road
cycling, track cycling, athletics, judo, equestigmn, 5-a-side football, rowing, sailing, swimmingnd
others. Many health benefits for visuallyimpairezbple regardless of age or gender also bring fzation
in physical recreation, e.g., rope jumping (Cher,ig, 2011). There are also newly introduced tedbgies
such as interactive games combined with exerciSesergames” specially adapted for people with pedu
eyesight (Morelli, Folmer, Foley et al., 2011).

Psychological effects achieved through regular aysactivity relate mainly to improvement
in psychological well-being, decision support, pigag, reduction of the level of anxiety, and impeament
in sleep quality. Physical exercise also reducesritk of depression (Mikkelsen, Tolstrup, Flachsle
2010; Teychenne, Ball, & Salmon, 2008), decreasesyimptoms, and has a positive impact on improving
mood (Strohle, 2009).Moreover, the physical agtivif blind and visually impaired people, e.g., tanmd
cycling or running with a guide, has an impact @sifive relationships with people and shapes social
integration. Another motivating factor is the prese of a partner.

In the group of people with disabilities, physieatdtivity improves self-esteem and facilitates their
professional and social functioning d€arz, Ostrowska, & Re&kdow, 2008). Furthermore, the introduction
of training in wheelchair group improves their quebf life (Midha, Schmitt, & Sclater, 1999).

In the blind and visually impaired group, the effe®f physical activity on the socialization
process(Movahedi, Mojtahedi, & Farazyani, 2011¢, &bility to explore own personality traits, deyehg
creativity (Kuru, & Karahan, 2008), more motivatiand desire to overcome the difficulties associatid
visual impairment (Ozer, 2001)were observed. Asdffect of physical training increase in self-estee
satisfaction and development of health behavior sodal skills were shown (Auxter, Pyfe, & Huettig,
1997). Recreational downhill skiing leads to conmemsive rehabilitation and social integration ofsi
individuals (Blachura, Blacha, & Stefanowska, 2010)

The quality of life assessment is more and morengomin a lot of research. The problem with
finding its most appropriate definition brings momew research methods. Increasingly specific
guestionnaires characteristic for different diseaaee used. Specific scales examine charactesisfiects
of the disease (e.g., in case of cancer, visual aiment), patient population (e.g., elderly
people),and a specific problem (e.g., pain). Tinvegthe ability to detect specific problems asst@a with
different diseases, an individual approach to gaatient, and providing adequate medical care.Tesass
health related quality of life, the Euro Qol questiaire (EQ-5D) was used (Langelaan, de Boer, vapel
et al., 2007). In studies by other authors, the Mision Quality of Life (LVQOL) questionnaire wasi@wvn
to be a highly internally consistent and reliabletimod for measuring quality of life in the visualigpaired
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(Wolffsohn, Cochrane, &Watt,2000). The Visual Fuocing Questionnaire (VFQ-25) is one of the most
widely used measures of vision-related qualityifef (Langelaan, van Nispen, Knol et al., 2007).

The aim of the study was to compare the qualityifefin visually impaired and properly sighed
people with different level of physical activityh& impact of regular physical activity in form @ndem
cycling on the QOL was also assessed.

Material and methods
Sample and participants selection:

The study involved 53 people: visually impaired jNEdentary lifestyle people (n=18; 51+12 years)
and visually impaired tandem cycling athletes (N)=X7; 42+13 years). Properly sighted people
(P)(n=18; 38+12years) were partners in tandem witballg impaired athletes.

Visually impaired athletes were functionally sightaend were athletes of different cycling tandem
teams and the Polish Blind Society from all ovelaRd. Inclusion criteria were: visual impairmentyiah
precluded independent cycling, and the declaratioparticipation in training and the initial andmntool
study. All cyclists had trained for at least fiveays. Exclusion criteria consisted of: the coeristeof other
disabilities and diseases with the exception ofneeght and obesity. The sedentary lifestyle group
consisted of people whose visual acuity was V=0.5- Inclusion criteria were also: no medical
contraindications to participate in the researchgmm, voluntary notification by the participantyda
the male sex.

Study organization

The experiment was conducted with the understandingach subject. The questionnaires were
performed for the N group during the pre-seasonogeand for NT from September to October 2013.
All respondents gave written informed consent tdigipate in this study, which was approved by Ssnate
Research Ethical Committee (number SKE 001-27/20T2g study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki aflected in a priori approval by the institutiorisman
research committee and was followed by the APAdstBitandard.

Research methods
Assessment of physical activity (PA)

To determine the level of physical activity, theeimational Physical Activity Questionnaire (IPAQ)
was used (Booth, 2000; Craig et al., 2003). Thestijpenaire was validated in a group of healthy scisj
by Hagstromer, Oja, and Sjostrom (Hagstrémer, ®j&jostrém, 2006). It included questions about the
physical activity performed during the previous Wwes work, at home and its surroundings, while mgvi
from place to place, and during leisure time in fitren of recreation, exercise, and sport. The tesuere
calculatedas the number of days spent on a spgxifisical activity per week. The specified time ripe
on an exercise was calculatedand converted into {fiiutes per week).

Self-assessment of quality of life (QOL)

WHO-Quality of Life (WHO-QOL-BREF)validated by deriés and Van Heck (De Vries, & Van
Heck, 1997)and specified questionnaires speciabighed for the blind and visually impaired weredis
The National Eye Institute 25-item Visual Functiogi Questionnaire (NEI VFQ-25, version 2000)
wasdesigned in Rand Corporation (http://www.neigok/resources/visionfunction/vfg_ia.pdf) and
consisted of 26 questions relating to problemsddme people with eyesight impairments in everydégy. |
The Retina AMD Poland Association questionnaire sgsting of 16 questions was also used
(http://www.retinaamd.org.pl/).
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The results of the questionnaires were obtainadtfie individual or by telephone interviews. Thus, i
was possible to reduce the cost of research actl ileaccessible visually impaired target groups tished
to participate in the study. Properly sighted pedp~18) answered only WHO-QOL-BREF and the IPAQ
guestionnaires.

Statistical analyses

The STATISTICA 10.0 program for statistical analyseas used. The mean values were calculated.
Comparison between groups was done using the U-Mdminey test and the Kruskal-Wallis test.
In the case of statistical significance, the past-ffukey test was used. The correlation betweervicé
equivalent from the IPAQ questionnaire and qualty life results from questionnaires was shown
as a Spearman correlation coefficient.

Results
Characteristics of the studied population

In NT, 50% of respondents had a high school edowcatin the properly sighted and N,
35% of respondents hadhigher education.

Visual impairment had occurred since birth in tlase of 31% of untrained visually impaired and
57%of visually impaired athletes.

In the P, N, and NT groups, 78%, 94%, and 69% oplgeworked, respectively. People who declared
alack of job from the N and NT groupssaid it was do the absence of opportunities to workfor healt
reasons.

Physical activity of the studied population

In Table 1, the results of PA in the compared gsoapd total energy expenditure for physical agtivit
as well as the time spent sitting per week are show

Table 1. Nationwide data on the supply and requéresof gymnasiums between 2007/2008 and 2013/2014

Group
Type of PA S N NT P
Job-related 1184.4 1692.0 1303.3 0.72
Moderate PA 432.4 728.0 153.3 0.05
Transportation 1975.3 1003.3 1297.2 0.26
Moving by bicycle 535.¢ 237.% 3.FC 0.00
Housework 355.0° 431.3 755.8 0.01
Vigorous PA in the garden or yard 112.¢ 29.% 380.6°¢ 0.02
Recreation, sport, leisure time 1094.1 708.0 573.3 0.40
Vigorous PA 451.8 344.0 80.6 0.00
TEE 4608.8 3834.7 3929.7 0.87
Time spent sitting 3948.0 2674.0 4048.%3 0.10

PA - physical activity;P - properly sightedN - visually impaired athletedNT - sedentary visually impaired;
TEE - total energy expenditures for physical activity.

p - probability, statistical significance N and NEre indicated by C and between P and NT by B.

Source: own study.

Significant differences between all groups werewshas a p value (post-hoc results were described
below). The highest MET value of housework was oleinNT, although vigorous PA for recreation and
sport in leisure time was greater in the P andduigs, respectively.

MET equivalent in the NT group was different fronmirPthe case of cycling (p=0.00), vigorous PA
in the garden or yard (p=0.05), and vigorous Pleisuretime (p=0.01). Physical activity inNT wafelient
from N according to vigorous PA in the garden ardy@=0.01) and sitting on a weekend days (p=0.02).
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There were no statistically significant correlagdmetween the age of subjects and MET equivalent
(r<0.40).

Quiality of life in the studied population

The results regarding quality of life obtained frahe WHO-QOL-BREF are shown in Table 2.
Significant differences between groups were obgkimehe case of the satisfaction with health, nbed
for medical treatment, access to the informatiosdee in everyday life, and the support respondectsve
from their friends (p<0.05).

Many differences were observed in the case offaatien with health between NT and P(p=0.00).
The visually impaired athletes have estimated tiney require a great deal of medical support imyalasy
life, but statistically significant differences veeobserved between them and NT (p=0.03). The NTpyro
were satisfied most with the ability of informatioeeded in everyday life (p=0.03).

Table 2. The mean value of the quality of life lthse the WHO-QOL-BREF questionnaire (only statestic
significant differences were shown)

. o Group
Self-assessment of the quality of life P N NT p
How satisfied
are you with your health? 4.2 3.9 3.f 0.01
How much do you need medical

treatment to function in your daily life? 4.4 4.F 3.6 0.03
How available to you is the information
that you need in your day-to-day life? 4.0 3.3 4.F 0.02

How satisfied are you
with the support you get 4.6 3.9 4.4 0.04
from your friends?

Abbreviations as in Table 1
Source: own study.

The results regarding the difficulties people  withvisual impairment have
in everyday life and thesupport they receive frotheos is shown in Table3. No statistically sigrafi¢
differences between groups were observed.

The results regarding the way in which participantsved in everyday life were received from the
Retina AMD questionnaire. None of studied groupsauguide dog. In the untrained visually impaired’,N
77% move alone, while 11% need a guide. The mgj¢ri%) of visually impaired athletes (N) move
without help, while 11% of them need a guide, a¥gdebwhite cane.

Most respondents in both the sedentary group (8#d)athletes (93%) meet other visuallyimpaired
people. Respondents from the sedentary group et thore often (every day or almost every day -)38%
than athletes (two or three times a month - 35%).chintact with other blind people is due to theeabs
of knowing such people, or a lack of desire forrsoeetings.
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Table 3. Retina AMD questionnaire results

Question Group
The level of difficulty in everyday life: N NT
Moving in their own home 1.0 1.1
Moving in the city 1.6 1.8
Getting to know when the day or night is 15 1.3
Understanding terms that are related to the sefnsigid, for example, colors 0.9 1.6
Performing basic activities in daily life such amking 1.6 1.6
Ability to read others’ emotions 1.9 2.1
Getting to know new people 1.6 1.6
Morning/evening toilet 0.9 0.2
Dressing up 0.8 0.5
Eating with a knife and fork 0.9 1.0
Travelling by bus, tram, train 1.8 1.4
Shopping 1.6 1.7
Walking in the street 1.6 1.2
Support from;
Family 1.3 4.6
Friends, acquaintances 15 3.8
Other people 2.4 25
Officials 2.1 2.3
Non-governmental organizations (NGOS) 1.9 2.9
Own doctor 2.3 35
Neighbors 2.4 2.6

The difficulties in everyday life: 0 - no difficylt 5 - very difficult. The support from differentraups

of people: 0 - lack of support, 5 - very much suppo
Abbreviations as in Table 1
Source: own study.

Table 4. Visual Eye Questionnaire results (1).tRest: 1 - excellent; 5 - poor; second part: baet 5 - much

Question N Group NT
In general, would you say your overall health is 3.1 3.4
At the present time, would you say your eyesigitgiboth eyes 4.0 31
(with glasses or contact lenses, if you wear thism) ' )
How much of the time do you worry about your eyhtig 1.5 2.7
How much difficulty do you have doing work or hobbi
that require you to see well close such as coolseging, 3.5 2.9
fixing things around the house, or using hand ®ols
Because of your eyesight, how much difficulty dayave 26 26
going down steps, stairs, and curbs in dim lighatanight? ' )
Because of your eyesight, how much difficulty dayave 23 21
visiting people in their homes, at parties, antestaurants? ' )
Because of your eyesight, how much difficulty da yave 24 28
going out to see movies, plays, and sports events? ' )
Abbreviations as in Table 1p=0.04
Table 5. Visual Eye Questionnaire results (2)all of the time; 5 - none of the time
Question Group NT
Are you limited in how long you can work 25 21
or do other activities because of your vision? ' )
How much does pain or discomfort in or around yeyes,
for example, burning, itching, and aching, 3.0 3.2

keep you from doing what you would like to be dding

Abbreviations as in Table 1
Source: own study.
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Most untrained (83%) and athletes (79%) do not tpket inclasses to improve vision. Some
respondents either did not know where they couldetgo rehabilitation or have had eye-surgery, gy th
do not need them. Those who participated in sua$sels were very happy with the results they oldaine

Most of N (78%) declared that the group of theierids has not changed. Seventy-two percent of the
sedentary visually impaired and 93% of athletes aismmputeralone. Lack of skills and training t@ us
a computer and financial issues were the main resafaw the lack of using one.

The results of the National Eye Institute questa@ra are given in tables 4, 5, and 6. Significant
differences were observed in the questions regartime spent on thinking about their own eyesight
(Table 4; p=0.039) and the feeling of frustratioreveryday life (Table 6; p=0.037).

Table 6. Visual Eye Questionnaire results (3)dgfinitely true; 5 - definitely false

. Group
Question N NT
| stay home most of the time because of my eyesight 37 28
| feel frustrated a lot of the time because of mgsght. 38 3.0
I have much less control over what | do, becausayéyesight. 28 o5
I need a lot of help from others because of my ights 3.0 26
| worry about doing things that will embarrass nifysefront of others, 3.4 33

because of my eyesight.

Abbreviations as in Table 1p=0.02
Source: own study.

Ninety-four percent of NT do not drive a car, wh&% of them have never driven a car, and
35% have given it up (all due to a eyesight defe@)ghty-three percent of visually impaired
athletes(N) do not drive a car, and their resigmatvas due to both amblyopia and other reasons.

The correlation between physical activity and quatly of life

Moderate correlations between variables accordinBA and QOL in all participantswere observed
(r magnitude between 0.50 and 0.63). The meaninggsl of life and life satisfaction depended on metge
physical activity around the house (r=0.54). Th#dlilties during morning and evening toilet (r=B)éand
dressing up (r=0.51) correlated with cycling asoarf of travel. Traveling by bike was associatedhwit
the ability to work (r=-0.55). The correlation bet@n the state of eyesight and time spent sittimingu
weekdays was observed (r=0.52). Vigorous PA asiagbavork was associated with embarrassment when
doing things (r=0.56).

Discussion

Health-related quality of life is the main problémthe studies of many disciplines. The reason for
this is the need to improve the physical and memédl-being of all people. Examples of patientsuiegg
complex therapy are those with impaired eyesighsu& impairment is not only a social problem for
an individual, but also for the family, others, ahé nation. Only properly conducted rehabilitatisrable
to give a chance to these people to function ndynaaid return to their physical,social, and proiesal
activity. In this case, motivating them to partaig in recreation and sport is crucial.

The aim of our studies was to show positive refesiop between regular physical activity (in thisea
cycling) and quality of life in visually impairedepple. Even if the visual impairment is at the sdevel
during all life, QOL could be much different. Theaim goal in these people everyday life should be to
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experience the possibilities of rehabilitation tihgh recreation and sport. Thus, research showisgiy®
influence of different activities on QOL as well gshysiological variables should be undertaken.
The evidence based medicine is the most importang tin the evaluation of rehabilitation proces®0G
diagnostic tool (e.g., validated questionnairestha assessment of physical activity and qualitylifef
should be introduced. In our study Internationalydital Activity Questionnaire was also introduced.
In the case of QOL questionnaires we used the ommsmonly used in Poland.

There is some research showing the positive infleer physical activity on quality of life. The gno
of blind people participating in torball at the agfe36 years demonstrated higher levels of soeittin and
better psychological well-being in relation to tinetrained blind people (Di Cagno, luliano, Aquinoag,
2013). The positive impact of this sport can alsmbserved in self-reliance (Karakaya, Aki, & ErgR@09)
and motor skills development (Silva, Pereira, Defr&orla, 2010).

Success in blind and visually impaired tandem ogrldepends on both partners and their ability
to work together. Therefore, the question of aiblietentity (Al) in sport has become a subject eearch.
Visually impaired athletes had lower rates of Adnttheir non-disabled partners. This could be edlatith
greater responsibility and the need to assessitiltisn and decisions taken during a race withpprly
sighted cyclists. Greater responsibility allowsnth® have better Al. In addition, the objectivesspbrt
are different for the visually impaired and propesighted. People with disabilities want to meetvne
people, overcome weaknesses, and explore the wWuonddgh sport (Tasiemski, Wilski, & ddak, 2012).

In studies by Groff and Zabriskie, alpine skiingrdampic athletes showed identical Al as able-bddie
athletes in the same sports class (Groff, & Za#|sX006).

In our study, active visually impaired participamtstively participated in studying and had higher
education in comparison with sedentary lifestyleusily impaired participants. Moreover, 94% of Nrlyo
despite many impairments that occurred at birth.

In our study, physical activity was significantliffdrent between the compared groups.

In visually impaired athletes, significantly greafhysical activity with moderate intensity, moving
by bike, and energy expenditure for vigorous reweal exercise and sport in leisuretime was oleskrv
In contrast, sedentary lifestyle visually impairpeople do not participate in sport compared to allgu
impaired athletes. Despite this, sedentary lifespdople participated in moderate physical actiaitg took
activities around the house. The highest valueiroé tspent on vigorous physical activity in the gard
or yard was recorded in NT. As a result, the tata¢kly energy expenditure on physical activity assed
with the activities of life, recreation, and sparas not significantly different between people grating
in cycling and sedentary lifestyle people.

In the case of recreation and sport, differencakimvivigorous physical activity were demonstrated.
The most active groups were properly sighted asdally impaired athletes. According to other aushor
physical and mental healthas well as quality & ifsessment was higher in the group activelycizating
in sport (Dehkordi, 2011). In athletes, a significéncrease in the level of happiness and developme
in mental strength were shown. The higher nee@é& sew experiences and satisfaction were also\aise
(Hajloo, & Pezeshki, 2013). Moreover, athletes laatletter incentive toward action and a better tgbili
to cope in difficult situations (Mouratidis, & Miclu, 2011).The results ofour study showed that tespi
a significant level of amblyopia and many diffidce in everyday life, the respondents exhibit high
motivation and have a satisfactory quality of lifie.addition, respondents adapt well to situatitivag may
hinder their functioning in the environment. Thedeof satisfaction with their health status waghter
in the group of visually impaired athletes in com@an with sedentary people. Athletes spend lese ti
thinking about the state of their eyesight compam@dhe inactive visually impaired. Tandem cyclists
(N) also had greater opportunities to pursue tbein interests than the sedentary visually impagnexips.
The participation in physical activity can haveaadrable impact on the subjective assessment dthhered
becomes the motivation to undertake recreation@ites outside the home (see tables 4-6). Alltlodé
studied groups rarely experienced negative feekugs as sadness, depression,and despair. Thetighe
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to have the above-mentioned emotional disorderse wasserved in the inactive visually impaired.
In addition, assessment of support they receiva fothers was the lowest in the N group. This cdaddiue
to the increased needs and requirements of thagsepe

As has been previously shown, participating incitmed exercise programs (cycling training) has
a beneficial effect on global (e.g., satisfactioithwlife, general psychological well-being) and scifie
(e.g., depression, anxiety) indices of mental hemtactive groups. An investigation into the riglaship
between PA and QOL was carried out in our studisderate correlations between variables according
to PA and QOL in all participants were observedfe Lsatisfaction was associated with the ability
to participate in activities around the house, Whiteans that more PA is related to higher satisiaatith
life. The correlation between the state of eyesmid the time spent sitting during weekdays wase als
observed.Thus, it should be recommended to enceurartive visually impaired people to participate
in activities outside the home. This could provétdreto those individuals that might dislike exsesihave
little exercise experience or the ability to pap#te in sport, or are otherwise anxious about varse
to exercise participation with other people.

The practical implications of our work could be @gated with the assessment and comparison of the
quality of life in visually impaired and properlyghted, which could be the basis to find the effestess
of rehabilitation programs in future. Such prografipased not only on cycling training) could be d@ddp
and implemented in visually impaired people daiflg.IPhysical activity program for people in worgiage
or for children could be introduced and assesséldrtase of its influence on QOL. But still moxédence
is needed to determine more positive results agahmrograms on quality of life as well as physiaab
variables of people with disabilities.

Conclusion

Moderate correlations between variables accordmgpltysical activity and quality of life in all
participants were found.The meaningfulness of &fed life satisfaction was associated with moderate
physical activity around the house, which couldtee basis to encourage inactive visually impairedpbe
to participate in activities outside the home. Titained data indicate that all available formsegular
physical activity in visually impaired people colidve a beneficial effect on their quality of lifemitation
of obtained results may be connected with used tquesire methods and farther studies are need
for confirmation of our data.
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