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Abstract

:

Sport practice has the widely demonstrated potential of promoting well-being and physical/mental health, especially in disabled individuals. Nowadays, visually impaired people can participate in several sports commonly adapted and played substituting visual input with auditory or tactile ones. By integrating movement and music, dance can simultaneously promote physical and emotional involvement and enhances vicarious sense recruitment. On these premises, we performed a survey to assess the psychological well-being (PWB) and quality of life (QoL) in visually impaired athletes, comparing dancesport vs other sound input-based sports. Twenty-one visually impaired dancers and twenty-seven visually impaired athletes practicing adapted baseball, showdown, blind futsal, or blind tennis completed a structured self-report survey including the Italian version of PWB-18 scale and the Short Form-12 (SF-12) questionnaire. Dancers reported significantly higher scores in PWB-18 autonomy, environmental mastery, and self-acceptance along with a higher PWB total score than the other athlete group. Similarly, the SF-12 questionnaire results demonstrated significantly higher scores in both physical and mental QoL of visually impaired dancers compared with other athletes. In conclusion, our findings suggest that, given its peculiarities, the practice of dancesport may have a stronger positive impact on PWB and QoL of visually impaired individuals than other sound input-based sports.
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1. Introduction


Visual impairment, either congenital or acquired, isolates the subject from social context and reduces physical and recreational activity, thus inducing to a sedentary lifestyle [1,2]. It is widely demonstrated that a physically active lifestyle is essential for everyone, especially for people with disabilities, since it plays a key-role on health, quality of life (QoL) perception and physical/mental well-being of an individual [3,4,5,6,7,8,9]. Visual system enables the brain to assess and process information regarding the position of the body in the space, adjusting posture accordingly, and provides movement precision and motor reaction timing [10,11,12]. Consequently, a partial or total lack of sight leads to deficiencies in bilateral coordination [13,14] and posture due to inadequate interaction with the environment and affects gait patterns and balance [14,15,16]. Intact balance control is required not only for postural stability but also for safe mobility-related daily activities. Moreover, in order to compensate for faulty gait, postural alterations develop in visually impaired subjects thus increasing musculoskeletal disorders, pain syndromes and falls risk, hence generating and feeding a vicious circle [17,18,19,20,21]. Posture is an important health indicator and, hence, its alterations are associated with a large number of psychophysical disorders which lead to a consequently loss of autonomy, social integration, and QoL. Vision and audition represent the main senses recruited to explore and manage space and time dimensions and, specifically, the visual system is the most accurate tool for processing details and topographical aspects of the environment [22,23,24]. Despite this specialization, senses operate together to build perceptions through multisensory input integration. According to the sensory compensation hypothesis and owing to neural plasticity skill of the brain, sensory deprivation generates a functional enhancement of the remaining senses [10]. Indeed, visually deprived individuals firmly rely on auditory references to orient in space, and their spatial awareness/perception is based more on body-centered reference frames than on the external environment ones [25,26,27,28].



On this basis, most of the adapted sports for blind and visually impaired subjects are commonly conceived and played substituting visual input with a vicarious sensory channel, generally auditory or tactile [3,29]. Blind adapted sports such as baseball, futsal, tennis, and showdown exploit simple sonorous stimuli to allow players to properly localize the ball and direct/coordinate motor action. Conversely, dance is based on the natural integration of multimodal stimuli organized in rhythmic sequences, thus promoting both physical and emotional involvement and increasing the ability of the subject to perceive the multisensory nature of reality [30,31]. The term multimodal refers to stimuli that generate simultaneous information in more than one sensory channel. According to the intersensory redundancy hypothesis, amodal properties processing is promoted by multimodal stimulation that helps binding and integrating multisensory input. Another feature that appears to support this process is motion, especially when accompanied by a rhythmic sound [22,30]. In order to acquire and generate appropriately timed behavioral responses, temporal/spatial synchrony is known to be essential. By blending multisensory input, dance synchronizes movement, expression, and perception instead of using a unimodal signal to subsequently direct action, thus recalling the sensory-motor simultaneity of daily-life events [25,26,27,28]. Additionally, dance shifts the focus from mere physical performance to individual holistic expression promoting body language. Rhythmic bodily movements on music, simultaneously aesthetic and athletic, allow to experience the full spectrum of space dimensions and body movement possibilities, therefore increasing orientation skills and favoring the acquisition of a correct self-image [32,33,34]. Constant practice enhances breath control, coordination, balance, and proprioception thus improving motor efficiency, autonomy, and self-confidence [33,35,36]. Pointedly, dancesport is a partnered dance and this peculiarity implicates a high degree of personal involvement in social interaction, communication, emotional regulation, and tactile sensory activation, which counteracts feelings frequently related to disability such as loneliness, isolation, and anxiety [37].



Although there is growing acknowledgement of artistic involvement benefits to well-being and health promotion in the general population [38], almost no scientific research has addressed it to sight impaired individuals. Therefore, the present study employed a structured online survey with the aim to investigate the possible benefits of dancesport on psychological well-being (PWB) and QoL of visually impaired subjects by comparing this practice with other adapted sports based on simple/non rhythmic sound input.




2. Materials and Methods


2.1. Participants


The study participants consisted of 48 visually impaired athletes who answered a structured self-report survey to assess PWB and QoL. Specifically, 21 were visually impaired dancesport dancers, whereas 27 were visually impaired athletes practicing other sound input-based sports such as adapted blind baseball, showdown, blind futsal, and blind tennis. Training plan of different sports was as follows: baseball, 2.5 h session once a week; tennis, showdown and dancesport, 2 h session twice a week; and futsal, 1.5 h session twice a week. Concerning the athlete career and expertise, sport practice comprised between 6 months and a year corresponded to beginner, from 1 to 3 years to intermediate, and over 3 years to advanced level profile. On the basis of this classification, the different sport-specific samples were composed as follows: 10 advanced, 4 intermediate, and 7 beginner dancers; 10 advanced tennis players; 3 advanced, 1 intermediate, and 2 beginner baseball athletes; 6 advanced showdown players; and 2 advanced, 2 intermediate, and 1 beginner futsal players. Habitual and current practice of dancesport or other mentioned sport activities at the moment of filling out the questionnaire was set as inclusion criterion. Exclusion criteria were represented by any behavioral/mental disorder or chronic pathology. Study procedures were carried out following the rules of the Declaration of Helsinki of 1975 (https://www.wma.net/what-we-do/medical-ethics/declaration-ofhelsinki/; accessed on 16 September 2021), revised in 2013. All subjects participated voluntarily and anonymously and gave their informed consent. No ethics committee approval was needed for this anonymous online survey.




2.2. Online Survey


Data were collected employing an online survey questionnaire created through the Google Forms platform and distributed via e-mail [29,39,40], in the form of a shareable and direct access link, to visually impaired athletes using the mailing list of specific sport associations which they were registered to (i.e., “Se mi aiuti ballo anche io” and “Scuola di ballo MG” in Siena, “Balliamo insieme” in Rome, and “Semplicemente danza” in Savona for dancesport; “Quarto Tempo” in Florence for blind futsal; “Polisportiva Silvano Dani” in Florence for adapted blind baseball; “ASD Disabili Firenze” in Florence for showndown; and “Virtus Tennis” in Bologna for blind tennis). Each subject voluntarily took part in the study and answered to the survey using specific computer or cell phone assistive technology for blind or visually impaired individuals, as previously described [29]. The self-administered questionnaire responses were completely anonymous and confidential and recorded in the Google Survey database. The survey was structured in a first part collecting sociodemographic characteristics such as age, gender, and educational status, as well as information about the type and severity of visual disability and the age of sport-specific practice. The second part comprised the 18-item Italian version of the PWB (PWB-18) scale and the Italian version of Short Form-12 (SF-12) to assess the PWB and QoL, respectively [29,41,42,43,44,45]. In particular, the modified 18-item version of Ryff’s Scales of PWB includes 3 items for each of the 6 well-being distinct dimensions investigated, namely self-acceptance, autonomy, environmental mastery, purpose in life, positive relations with others, and personal growth [46,47]. For each dimension, a high score indicates that the respondent has a mastery of that area. Conversely, a low score shows that the respondent struggles to feel comfortable with that particular concept. The total score is the mean of the ratings, with a higher score relating to a greater well-being [41,42,43]. The SF-12 questionnaire is among the most widely used tools for assessing self-reported health-related QoL and consists of 12 items used to investigate physical and mental dimensions. Higher scores on these subscales are associated to a better QoL [44,48]. The English version of the administered questionnaire is available as supporting information (see Supplementary Materials).




2.3. Statistical Analysis


Data were entered using Microsoft Office Excel. All data are represented as mean ± standard error of the mean (SEM) or mean ± standard deviation (SD), or percentage. SPSS version 25.0 (Statistical Package for the Social Sciences, Chicago, IL, USA) was used for statistical analyses. Differences between two groups were analyzed by unpaired Student’s t-test or chi-square test as appropriate. Multiple linear regression model including sex, blindness (i.e., congenital or acquired), visual disability level, educational level, years of sport practice and the type of practiced sport (i.e., dancesport or other sports) as fixed predictor variables and scores of PWB or QoL as dependent variables was also performed. Values of p < 0.05 were considered statistically significant.





3. Results


Overall, 21 visually impaired dancers (10 males, 11 females; mean age 54.6 ± 13.9 years) and 27 visually impaired athletes (19 males, 8 females; mean age 47.4 ± 11.1 years) practicing other adapted sports (i.e., baseball, showdown, futsal, and tennis) took part in this study by answering the self-administered questionnaire. Data concerning the sociodemographic characteristics and information on visual disability of the study participants are detailed in Table 1. No significant difference between the two groups was observed for the different variables taken into account (Table 1).



The comparison of score results of PWB-18 scale and SF-12 questionnaire between visually impaired dancers and other sport players are shown in Table 2.



Concerning the PWB evaluation, visually impaired dancers showed higher PWB-18 mean values than other athletes. In particular, dancers reported higher statistically significant values for PWB-18 autonomy, environmental mastery and self-acceptance dimensions compared with other athletes (Table 2). In addition, PWB total score of dancers was significantly higher than that of the other group (Table 2).



Data concerning the assessment of perceived health status using the SF-12 questionnaire are also displayed in Table 2. SF-12 analysis revealed that dancers had significantly higher scores for both physical and mental QoL compared with data from other athletes.



Furthermore, multiple linear regression analysis including the overall characteristics of visually impaired subjects was performed to identify factors that had a significant independent impact on PWB (Table 3) and QoL (Table 4 and Table 5).



The practiced sport was an independent predictor either of PWB (p = 0.026; Table 3) or physical and mental QoL (p = 0.003 and p = 0.024, respectively; Table 4 and Table 5). In contrast, other factors including age, type of blindness, visual disability level, educational level and years of sport practice were not associated with PWB or QoL. The educational level was only predictor of physical QoL (p = 0.006; Table 4).




4. Discussion


To our knowledge, the present investigation is the first to assess the PWB and QoL of visually impaired individuals practicing dancesport compared to other sound input-based sports.



QoL and PWB are multidimensional broad concepts related to physical, mental, and social domains which are composite and relate one to each other, thus causing the complexity of their measurement [49,50]. In case of disabled subjects, they are even more complex constructs due to physiological and psychological implications of the specific impairment [3]. The widely demonstrated positive impact of regular physical activity on overall QoL and PWB mainly relates to physical functioning improvement, anxiety level/depression risk reduction, mood enhancement, body awareness acquisition, as well as emotional and social involvement [3,6].



In a previous study we reported, for the first time, the psychophysical benefits of adapted baseball practice in visually impaired individuals [29,45]. Starting from this evidence and the key-role of vicarious senses, this study deepens the impact of audio-motor training on this target population especially focusing on sound input features of different adapted sports and their fallout on global subject involvement. Since prehistoric times, the ability to dance was seen as an important factor of physical and social fitness by our ancestors who used it as an innate and powerful tool for expression, communication, social bonding, spiritual healing, and self-awareness [51,52,53]. In recent decades, researchers begun to study those effects empirically, often referring to dance as an art sport, thus highlighting its potential of both emotional and physical involvement. Dance provides the opportunity of exploring all body possibilities, hence learning to use it creatively, unconventionally, and globally [54]. Regardless of the specific style, dance practice positively affects motor performance, coordination, flexibility, static and dynamic balance [32,35]. Naturally comprising social interaction, physical exercise and sensory/emotional stimulation through music, dance allows people to experience the pleasure of moving despite disability-related limitations, consequently fostering adherence to physical activity and counteracting sedentariness [55]. In case of vision loss, path integration and spatial memory required for a safe and efficient environment navigation mostly depend on body-centered references, vestibular input about head accelerations as well as proprioceptive information about self-motion [25,28].



Considering the significant score that we observed for the dancer group in both autonomy and environmental mastery PWB domains, it might be speculated that dance, through rapid direction changing, stopping, landing, turns, and rhythmic synchronized movements, may help to develop complex motor skills and spatial awareness which are crucial for orientation, fall risk prevention and independent mobility of sight impaired individuals [2,33,45,56]. This assumption is further strengthened by the statistically significant findings of the applied multiple linear regression model revealing the role of sport-specific practice as independent predictor of both PWB and QoL. On this basis, it might be hypothesized that dancesport practice, given its peculiar sensory-motor simultaneity features and improving skills commonly compromised in case of visual impairment, has the potential to positively affect such dimensions in this target population. In addition, given its peculiarities of partnered dance, dancesport is particularly suited to blind subjects because it is strongly based on the sense of touch and close physical contact between dancers. Moreover, the presence of a partner is considered a motivating factor for practice adherence [3,54]. It has also been demonstrated that multisensory training, combining haptic and audio features, might support and enhance perceptual functions, learning process, cognitive mapping, and exploration of the unknown space in blind subjects [30,31,57]. Complex athletic and aesthetic tasks engaging the whole body and implying diversified cognitive, motor, and relational responses, together with the high variability of music texture, might be the main characteristics which could explain the herein reported higher effectiveness of dancesport on both physical and mental dimension of QoL of visually impaired individuals compared with other sound input-based sports [58]. The required focus on body perceptions, sensory awareness, and global subject expression typical of dancing has the potential to increase emotional connectedness/regulation and decrease perceived isolation [59,60], therefore positively affecting PWB self-acceptance dimension, as demonstrated by our statistically significant findings. Even though some studies demonstrated that musical texture provides additional timing information compared with metronome or simple sound stimuli, and that rhythmic auditory cues promote feedforward control that allows movement anticipation, quick motor planning, coordinated muscle activation and neural plasticity [61,62], there is a lack of interventions including participants affected by visual disability. In fact, visual impairment or blindness are often considered exclusion factors from physical activity protocols. Moreover, as shown by a recent systematic review, the majority of the studies addressing the sight impaired population had a duration of 12 weeks or less, thus limiting possible effects on outcomes that may take a longer time to change [2]. In this context, we believe that our findings help filling this gap through the analysis we have conducted, in a real-world setting, of the multidimensional benefits of dancesport practice on QoL and PWB of visually impaired subjects in comparison with other sound input-based sports.



Although encouraging, our findings need to be interpreted within the context of self-report, survey-based assessments. However, it should be considered that health psychology research studies are mainly based on data collected through questionnaires or surveys [28]. Moreover, considering the cross-sectional nature of our study, further longitudinal studies are also required. Finally, the positive impact of dancesport practice on PWB and QoL of subjects with visual impairment will require confirmation in larger and independent populations.




5. Conclusions


In summary, our survey data on overall PWB and QoL revealed higher statistically significant scores in visually impaired dancers with respect to athletes practicing other sound input-based sports. The motor and expressive peculiarities of dance may largely explain such a positive fallout on PWB and QoL. Therefore, we believe that visually disabled subjects should be encouraged to experience dancesport. In perspective, we are confident that the results of our study will pave the way for further investigation, especially concerning different dance styles and music texture/rhythm, as well as the multimodal training methodology to apply in protocols tailored to this target population.
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Table 1. Demographic data and description of visual disability of visually impaired subjects practicing dancesport and other sports.






Table 1. Demographic data and description of visual disability of visually impaired subjects practicing dancesport and other sports.











	Variables
	Dancesport

(n = 21)
	Other Sports

(n = 27)
	p *





	Age (years), mean ± SD (range)
	54.6 ± 13.9 (29–73)
	47.4 ± 11.1 (20–70)
	NS



	Sex, n (%)
	
	
	



	Male
	10 (47.6)
	19 (70.4)
	NS



	Female
	11 (52.4)
	8 (29.6)
	



	Blindness, n (%)
	
	
	



	Congenital
	13 (61.9)
	16 (59.3)
	NS



	Acquired
	8 (38.1)
	11 (40.7)
	



	Visual disability level, n (%)
	
	
	



	Blind
	14 (66.7)
	23 (85.2)
	NS



	Severely sight-impaired
	7 (33.3)
	3 (11.1)
	



	Mildly sight-impaired
	0 (0)
	1 (3.7)
	



	Educational level, n (%)
	
	
	



	Primary school degree
	1 (4.8)
	0 (0)
	NS



	Middle school degree
	3 (14.3)
	1 (3.7)
	



	High school degree
	13 (61.9)
	13 (48.15)
	



	University
	4 (19.0)
	13 (48.15)
	







NS, not significant; SD, standard deviation. * Unpaired Student’s t-test for the comparison of group means or chi-square for categorical variables.
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Table 2. Mean scores of psychological well-being scale and quality of life questionnaire in visually impaired dancers compared with visually impaired athletes practicing different sports.
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	Variables
	Dance

Mean ± SD (SEM)
	Other Sports

Mean ± SD (SEM)
	t
	df
	p **





	Psychological well-being #
	
	
	
	
	



	Autonomy
	12.9 ± 1.20 (0.263)
	11.70 ± 2.14 (0.413)
	2.388
	46
	0.021



	Environmental mastery
	12.29 ± 2.05 (0.448)
	10.52 ± 2.33 (0.448)
	2.746
	46
	0.009



	Personal growth
	13.19 ± 2.06 (0.450)
	13.04 ± 1.95 (0.375)
	0.264
	46
	0.793



	Positive relations with others
	9.57 ± 2.84 (0.619)
	8.44 ± 2.15 (0.415)
	1.565
	46
	0.124



	Purpose in life
	10.86 ± 3.65 (0.797)
	10.11 ± 2.66 (0.513)
	0.819
	46
	0.417



	Self-acceptance
	13.48 ± 2.79 (0.608)
	11.30 ± 2.76 (0.531)
	2.705
	46
	0.010



	Total score
	72.33 ± 8.29 (1.810)
	65.11 ± 5.91 (1.138)
	3.522
	46
	<0.001



	Quality of life *
	
	
	
	
	



	Physical
	54.47 ± 4.27 (0.932)
	51.57 ± 5.36 (1.031)
	2.027
	46
	0.048



	Mental
	51.83 ± 8.36 (1.824)
	46.49 ± 8.85 (1.703)
	2.127
	46
	0.039







SD, standard deviation; SEM, standard error of the mean; df, degrees of freedom. # Assessed by 18-item Psychological Well-Being (PWB-18) scale. * Assessed by Short Form-12 (SF-12) questionnaire. ** Unpaired Student’s t-test.
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Table 3. Multiple linear regression analysis of characteristics of visually impaired athletes to predict psychological well-being.
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Variables

	
Psychological Well-Being

Total Score




	

	
Coefficient

	
SE

	
t

	
p






	
Sex

	
–0.965

	
2.319

	
–0.416

	
0.679




	
Blindness

	
–1.984

	
2.244

	
–0.884

	
0.382




	
Visual disability level

	
–3.026

	
2.302

	
–1.315

	
0.196




	
Educational level

	
–1.870

	
1.615

	
–1.158

	
0.254




	
Years of sport practice

	
–0.161

	
1.471

	
–0.110

	
0.913




	
Practiced sport

	
6.070

	
2.620

	
2.317

	
0.026








SE, standard error.
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Table 4. Multiple linear regression analysis of characteristics of visually impaired athletes to predict physical quality of life.
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Variables

	
Quality of Life

Physical




	

	
Coefficient

	
SE

	
t

	
p






	
Sex

	
1.101

	
1.533

	
0.719

	
0.476




	
Blindness

	
0.760

	
1.484

	
0.513

	
0.611




	
Visual disability level

	
–0.533

	
1.522

	
–0.350

	
0.728




	
Educational level

	
3.110

	
1.067

	
2.913

	
0.006




	
Years of sport practice

	
0.103

	
0.972

	
–0.351

	
0.916




	
Practiced sport

	
5.560

	
1.732

	
3.210

	
0.003








SE, standard error.
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Table 5. Multiple linear regression analysis of characteristics of visually impaired athletes to predict mental quality of life.
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Variables

	
Quality of Life

Mental




	

	
Coefficient

	
SE

	
t

	
p






	
Sex

	
3.824

	
2.833

	
1.350

	
0.185




	
Blindness

	
4.161

	
2.743

	
1.517

	
0.137




	
Visual disability level

	
1.065

	
2.813

	
0.379

	
0.707




	
Educational level

	
0.981

	
1.973

	
0.497

	
0.622




	
Years of sport practice

	
1.555

	
1.798

	
0.865

	
0.392




	
Practiced sport

	
7530

	
3.202

	
2.352

	
0.024








SE, standard error.
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