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Introduction
Motor abilities of visually handicapped children are considerably lower than the standard norms for corresponding age groups. The greatest problems observed in visual impaired pupils, were in coordination, agility, body control, and balance. In addition to this, persons with visual impairments have a low level of general physical fitness (Buell C., 1950). The partial or complete loss of vision has a negative impact on physical abilities that require visual control. Deviation from norms varies from 15 to 30%. (Sermejev B.V. 1980).  The study of vision impairment performed as part of the Unique (1985) project, showed that in relation to the general population of children, low vision children have considerably lower speed, strength, flexibility, and cardiovascular endurance (Short F.S., Winnick J.P., 1986). Significantly lower performances of visually impaired children were found in cardio-respiratory endurance, arm and shoulder strength and flexibility, while the general level of physical fitness was insufficient for achieving a healthy life style (Lieberman L.J. and McHugh E., 2001). It has been determined that when physical abilities are studied, low vision children aged 8 to 13 demonstrate lower achievement levels. The most significant differences between low vision children and children with normal sight occur during the balance tasks performance (Bouchard D., Tetreault S., 2000).

Objective
We conducted a prospective study determining general physical fitness of low vision schoolchildren, and levels of physical abilities of low vision schoolchildren (speed, muscular strength, endurance, flexibility, and balance). Comparison with a corresponding group of children without visual impairments was done.

Material and Methods
Subjects: A group of 76 schoolchildren (63.2% boys and 36.8% girls), aged 6.5 – 12 was included in this study. The first group of 38 children represented the low vision (LW) group. The second group was formed of children with normal sight (NS group), matched according to age, sex, height and weight, accordingly to appropriate statistical procedures.

Inclusion criteria: The upper age limit of 12 years was selected in order to preclude the effects of puberty on children's physical abilities. The intellectual abilities of the studied children were evaluated. Rewisc test was done and all patients scored IQ above 70 (border mark for mental retardation). The visual acuity of the LW group ranged from 0.05 to 0.5. The NS group had no visual impairments. Exclusion criteria’s for both groups were associated impairments, health or psychological problems. 

Instruments: Physical fitness was tested with Eurofit (European Test of Physical Fitness) for schoolchildren, consisting of nine motor tests which measure basic and complex motor abilities. This battery conforms to the basic standardization recommendations such as validity, reliability, objectivity, cost-effectiveness, and practical feasibility. The table below of the Eurofit battery lends insight into the structural components of physical abilities, the individual factors, and the motor test used to determine these abilities. The total achievement on tests represents the tested children's general physical fitness.

	E  U  R  O  F  I  T


	Motor performance
	Factor
	Motor fitness tests

	ENDURANCE
	Cardio-respiratory endurance

Abdominal muscular endurance
	Endurance shuttle run  (ESR)

Sit-ups (SUP)

	STRENGTH
	Static strength

Functional strength

Explosive  strength
	Hand grip (HGR)

Bent arm hang (BAH)

Standing broad jump (SBJ)

	SPEED
	Running speed (agility)

Speed of limb movement
	Shuttle run, 10x5m. (SHR)

Plate tapping (PLT)

	FLEXIBILITY
	Flexibility
	Sit and reach (SAR)

	BALANCE
	General balance
	Flamingo balance test (FBL)


Procedure and data analysis: The data of this study was analysed using descriptive, discriminative, and comparative analyses. Wilcoxon Matched-Pairs Test, the Wilcoxon Signed-ranks Test, the Kruskal Wallis Test, and the Mann-Whitney U Test were used for the evaluation of the studied grups. All analyses were run using SPSS statistical package. Data were considered statistical significant at p<0.05.

Results
Visual status According to the World Health Organization 52.63% low vision pupils fit the second category of visual impairment (visus 0.05-0.1). First category of visual impairment fit 31.57% children (visus 0.11-0.3). There was 15.78% children with subnormal vision (visus 0.31-0.5), but with anticipated vision deterioration. A visual field below the physiological limits was found in 88.89% of low vision children. Greater impairment of the visual field, below 40 degrees, was found in 13.88% children, while 5.26% children had monocular vision. 

The physical fitness of low vision pupils was evaluated as the sum of Eurofit motor test ranks. The achievements of low vision pupils were compared to the achievements of children without visual impairments. The total score of the children's motor test is shown in Table 1.

Table 1: General physical fitness of low vision children and emmetropic children (Wilcoxon Test)

	Physical fitness
	N
	AS rank
	SD
	Minimum
	Maximum

	Low vision
	38
	45.76
	12.93
	11.11
	69.88

	Normal sight
	38
	30.68
	12.30
	11.28
	62.00


 Z= -4.80

p=0.00

There is a significant difference in the achievement of low vision children in comparison to emmetropes (p<0.01). Low vision children have lower general physical fitness then mached controls.

The total achievement score for motor tests of low vision boys and sighted boys is shown in Table 2.

Table 2: General physical fitness of low vision and emmetropic boys (Wilcoxon Test)
	Physical fitness
	N
	AS rank
	SD
	Minimum
	Maximum

	Low vision boys
	24
	43.26
	14.73
	11.11
	69.88

	Normal sight boys
	24
	26.10
	11.70
	11.28
	62.00


   Z= -3.76

p=0.00

Low vision boys have statistically significant (p<0.01) lower general physical fitness then boys with normal sight.

The total motor test achievement score of low vision and girls with normal sight is shown in Table 3.

Table 3: General physical fitness of low vision and emmetropic girls (Wilcoxon Test)
	Physical fitness
	N
	AS rank
	SD
	Minimum
	Maximum

	Low vision girls
	14
	50.06
	7.79
	34.11
	64.56

	Normal sight girls
	14
	38.52
	9.12
	24.72
	52.33


Z= -3.11

p=0.00

Lower general physical fitness, was also noticed in low vision girls, and compared to girls with normal sight. This difference was statistically significant (p<0.01).  

Further, motor abilities of low vision schoolchildren were evaluated. The achievements of low vision children and those with normal sight in motor tests are shown in Table 4. Table 4 also shows the number of children who successfully completed the task (N). The data are expressed in minimum, maximum, arithmetical mean (AS) and standard deviation (SD). The units of measurement are given in parentheses.

Table 4: Descriptive indicators of achievement of low vision and children with normal sight in motor tests

	State of vision
	Low vision
	Normal sight

	TEST
	N
	AS
	SD
	Min.
	Max.
	N
	AS
	SD
	Min.
	Max.

	Flamingo balance test (n/60 s)
	31
	22.71
	9.65
	7
	45
	37
	16.27
	6.47
	4
	30

	Plate tapping (sec)
	38
	19.46
	4.41
	12.5
	36.1
	38
	14.17
	2.22
	10.6
	21

	Sit and reach (cm)
	38
	11.61
	7.5
	0
	25
	38
	15.03
	6.45
	0
	27

	Standing broad jump (cm)
	36
	123.19
	26.52
	60
	180
	38
	132.21
	21.85
	100
	184

	Hand grip (mm/Hg)
	38
	115.92
	39.79
	30
	210
	38
	123.55
	28.47
	50
	185

	Sit-ups (n/30sec)
	38
	13.13
	6.28
	0
	26
	38
	21.76
	5
	8
	32

	Bent arm hang (sec)
	38
	14.08
	14.6
	0
	71.2
	38
	14.96
	11.53
	0
	39.1

	Shuttle run, 10x5m (sec)
	38
	28.32
	3.75
	21.7
	37.2
	38
	24.84
	3.04
	18.7
	34.2

	Endurance shuttle run (sec)
	38
	128.95
	59.08
	30
	277
	38
	200.82
	88.5
	90
	400


Children with normal sight performed better than low vision children in all motor tests. Only the results of the Bent arm hang are similar (14.08s LW, 14.96s NS), in the two studied groups. The motor test achievements of both group of children are expressed in ranks in Chart 1.

Chart 1: Physical fitness of low vision children and normal sight children - ranks
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Low vision children had poorer results in all motor tests compared to normal sighted children. However, explosive, functional, and static strength (tests: Standing broad jump, Hand grip, and Bent arm hang) were similar in both groups. The differences were perceived in the speed of limb movement, agility, cardio-respiratory endurance, and abdominal muscular endurance (tests: Plate tapping, Shuttle run, Endurance shuttle run and Sit-ups).

Table 5 shows the comparison between low vision children and normal sight children in motor tests.

Table 5: Differences between low vision children and emmetropes in motor tests (Wilcoxon Test)

	
	FBT
	PLT
	SAR
	SBJ
	HGR
	SUP
	BAH
	SHR
	ESR

	Z
	-2.81
	-5.35
	-2.04
	-2.06
	-1.58
	-5.20
	-0.83
	-4.15
	-4.12

	p
	0.01
	0.00
	0.04
	0.04
	0.12
	0.00
	0.41
	0.00
	0.00


In 7 out of 9 motor tests significant differences were seen. In the Endurance shuttle run, Shuttle run, Sit-ups, Plate tapping, and Flamingo balance test a significantlyy poorer results (p<0.01) were noticed in low vision group. In the tests Sit and reach and Standing broad jump LW group also had statistically significant (p<0.05) lower  results. Tests failed to show the differences between two groups Hand grip and Bent arm hang..

Discussion
Children with low vision have problems performing different physical activities. Authors confirmed that LW schoolchildren show consistently lower level of physical fitness, compared to children with normal sight or standard age norms (Short F.S., Winnick J.P., 1986, Bouchard D., Tetrault S., 2000.). However, the clear comparison between studies is hampered by use of different motor tests and the generally small number of studied children. 

We evaluated motor abilities of low vision schoolchildren compared to pupils with normal sight. Our results show that low vision pupils (boys and girls) have lower achievements in motor tests (p<0.01). These findings are consistent with those of other studies in which physical fitness of low vision children were insufficient. We conclude that overall level of physical fitness in low vision children is not sufficient to achieve a healthy way of life.

Numerous studies report significant differences in speed, agility, and endurance of low vision schoolchildren (Lieberman L.J., McHugh E., 2001, Short F.S., Winnick J.P., 1986). Our results indicate that components of physical fitness which require good visual and motor control are lower in low vision children (p<0.01). Physical abilities that are more affected by exercise (speed, agility, endurance) are also lower in low vision children (p<0.01). Psychological components (fear) can influence achievement, especially where running is concerned. Nevertheless, we believe that the most probable reason for the lower level of speed, agility and endurance lies in the lack of exercise and movement, i.e. hypoactivity resulting from primary visual impairment. 

Difficulties in balance control as the primary difference in physical abilities of low vision children in comparation to children without visual impairments were also previously reported (Zemcova M.I., 1975, Gipsman C.S., 1981, Bouchard D., Tetreault S., 2000). Successful balance control requires good visual-motor control and low vision persons have difficulty in reacting adequately to information received in a visual or proprioceptive manner  (Pereira L.M., 1990 according to: Palazesi M., 1986). Our results show that low vision children have a lower ability of maintaining balance compared to children with normal sight (p-0.01). Despite the maturity of the nervous and muscular components responsible for keeping balance, the poor quality of visual information required for the assessment of the body's position in space probably affected achievement in this task. According to the Eurofit protocol, children below the age of seven are not subjected to the Flamingo balance test, and children can have difficulty in performing this task until the age of nine. In our study, 18.42% of low vision children were not able to perform this task. Three of the children were seven-year-olds. Four of the low vision children, i.e. 10.5% who could not maintain their balance were older than nine. This result could indicate that the ability to perform this balance test is related to the visual status, rather than age.

Low vision children have lower endurance, agility, speed, balance, flexibility, and explosive strength, than normal sighted children. In tests of static and functional strength both group perform similarly. In his study, Sermejev B.V. (1980) states that low vision children are equally successful in strength as children of the general population. Our results show that is no differences in functional and static strength between low vision children and children with normal sight. We conclude that low vision children regardless of age or sex demonstrate equal strength as children of the general population. The results of our study seems to indicate that equal achievements in motor tests (HGR and BAH) are due to local engagement of muscle groups, and do not require visual control. 

Conclusion

The results of our study indicate that general physical fitness of low vision pupils compared with the sighted children was consistently lower, regardless of age and sex. This presents a problem because pupils with visual impairment require a high level of physical fitness for the performance of daily activities. Low vision and blind children spend more energy on various compensatory activities with which they compensate the lack or impairment of vision (orientation and movement, observing significant details, perceiving images and objects, etc.). If the level of physical fitness is low, a person will not be able to respond successfully to the demands of school. Where low vision children are concerned, destructive emotions may appear, such as withdrawal within oneself and avoidance of social and physical activities. The ensuing passive life style results in a greater frequency of various illnesses later in life, such as diabetes, hypertension, cardiovascular disorders, etc. In order to avoid typical consequences of hypoactivity, it is necessary to improve those motor abilities particularly threatened by a sedentary way of life (speed, endurance). Through a greater level of physical activity, we would raise the general physical fitness of low vision children. That way we can improve the level of physical and functional development, ensure greater movement and enjoyment of movement, easier adjustment to the society of the child's age group, and would broaden the interests of low vision children to include other spheres of life and work.
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