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Abstract. [Purpose] The visual system is one of the sensory systems that enables the body to assess and process 
information about the external environment. In the absence of vision, a blind person loses contact with the outside 
world and develops faulty motor patterns, which results in postural deficiencies. However, literature regarding the 
development of such deficiencies is limited. The aim of this study was to discuss the effect of absence of vision on 
posture, the possible biomechanics behind the resulting postural deficiencies, and strategies to correct and prevent 
them. [Subjects and Methods] Various electronic databases including PubMed, Medline, and Google scholar were 
examined using the words “body”, “posture”, “blind” and “absence of vision”. References in the retrieved articles 
were also examined for cross-references. The search was limited to articles in the English language. [Results] A 
total of 74 papers were shortlisted for this review, most of which dated back to the 1950s and 60s. [Conclusion] Blind 
people exhibit consistent musculoskeletal deformities. Absence of vision leads to numerous abnormal sensory and 
motor interactions that often limit blind people in isolation. Rehabilitation of the blind is a multidisciplinary task. 
Specialists from different fields need to diagnose and treat the deficiencies of the blind together as a team. Before re-
storing the normal mechanics of posture and gait, the missing link with the external world should be reestablished.
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INTRODUCTION

Posture has been referred to as a “psychosomatic affair”, as its stability is the key to maintaining balance of the body1, 2). 
The visual system is one of the main sensory systems that enables the body to assess and process information about external 
factors, such as relative positions of body segments3), and to adjust posture according to need4, 5). Absence of vision leads 
to deficiencies in posture due to inadequate interaction with the environment6) and affects normal patterns of gait7, 8) and 
balance9). In order to compensate for faulty gait, postural abnormalities further develop10, 11) creating a vicious cycle.

Although the population of blind people is on the rise, to the best of our knowledge, literature regarding their postural 
deficiencies is limited. There are few articles that have researched the etiology and pathology of postural deficiencies that 
develop in this population. The aim of this study was to discuss the effect of the absence of vision on posture, possible 
biomechanics behind the resulting deficiencies and strategies to correct and prevent them.

SUBJECTS AND METHODS

A literature search was done of different electronic databases including PubMed, Medline and Google scholar. Key words 
used were “body”, “posture”, “blind” and “absence of vision”. References in the retrieved articles were also examined for 
cross-references. The search was limited to articles in the English language.
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RESULTS

After the elimination of 25 duplicated papers, 74 papers were shortlisted for this review (Table 1). The majority of these 
studies were published in 1950s and 1960s. Of late there have been no reports or reviews about the occurrence of postural 
deficiencies or their etiology, or the biomechanics of blind people. In the following section we discuss about the biomechan-
ics and etiology of such deficiencies along with strategies to prevent and correct them.

DISCUSSION

Vision is important for the development of postural reflexes3). A blind child develops abnormal postural reflexes and 
faulty motor patterns, leading to incorrect distribution of muscular force throughout the body1) which precipitates postural 
and balance deficits12, 13). For blind subjects, half of the normal sensory intake of the brain is lost14), disrupting the normal 
mechanism of neurological integration and disintegration, and preventing the formation of good postural habits7, 15). There is 
no ‘hand to eye’ connection and dual tasks of perception as well as execution have to be performed by the hands16). Although 
the tactile and auditory senses are developed17), they are of less help in maintaining biomechanics.

Loss of vision affects the body mechanics through loss of sensory feedback, which results in imbalance and loss of protec-
tive reflexes18). Posture and mobility go hand in hand19). To maintain equilibrium, the gait of a blind person deviates from 
normal8). Deviation in normal gait starts with retraction of head and includes increased pelvic rotation, excessive backward 
leaning of the trunk with dorsal kyphosis, compensating forward head posture, abnormal contralateral trunk and arm move-
ments, and flexion contractures7), all of which lead to faulty body mechanics11). This is achieved naturally by compensation 
in the development of posture11, 12).

Vision continuously provides information about location and the position of the body in space to the brain, and has an 
important role in the body’s stabilization20). In the absence of vision, postural deformities develop due to various interac-
tions, which result in motor and neurological abnormalities21). Blind people exhibit consistent musculoskeletal deformities2). 
During rest they keep their fingers extended16), showing anxiety. Other postural compensations seen in blind subjects include 
flat and valgus feet with toe-out and broad base of support, flexion contracture at the hip and knee, dorsal kyphosis, dropped 
shoulders, retracted and forward head postures, poor muscular development in the legs7, 16). Together with the associated 
loss of spatial orientation and body image these defects become a dynamic problem that often limits the scope of their 
rehabilitation21).

Children learn body language by observing their friends and family. Blind children cannot observe and learn such normal 
mannerisms and exhibit faulty motor patterns through inappropriate gestures, facial expressions, eye movements, lack of 
coordination in gait (visual ataxia), rigid inability to change position associated with fear, body stiffening (freezing), etc. 7, 10), 
which further predispose to postural abnormalities.

Absence of vision leads to numerous complex abnormalities that often limit blind people to isolation in their own world16). 
Blind people often exhibit fear and frustration. Repeated incidents of falls and overprotective parents may prevent blind 
children from developing an independent life. Their educational and social development is also severely affected22). Re-
habilitation of blind persons should be started at an early stage of life to facilitate their ability to adapt to the environment 
and to start the learning of measures for coping23), in order to achieve independence in their activities of daily living. The 
rehabilitation of blind persons is a multidisciplinary task that should involve specialists from different specialties.

Posture among blind people is natural compensation for their visual deficiency and none of the above-mentioned deficien-
cies can be treated in isolation16). Ideally, postural training should start with re-education of the body’s pattern of reaction 
and coordination24). This can be achieved by restoring sensory input either through available sensory systems or use of some 
prosthesis. The re-establishment of the normal mechanics of gait, and the treatment of acquired orthopedic deformities should 
be done at the later stages10).

Training to use available sensory inputs, e.g. hearing for analyzing orientation, is also helpful16). Auditory feedback has 
also been shown to improve postural control25, 26). The most important aim of the rehabilitation of blind people is to help 
them make a ‘perceptual contact’ with the ground, which can be achieved with the use of a long cane16). This prosthesis 

Table 1. Number of papers found using  
different databases

Database Papers 
PubMed 29
Medline 15
Google scholar 20
Cinhal 05
Cochrane library 05
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substitutes for the functions of vision and has been widely studied for the prevention of deficiencies in posture and associated 
gait disturbances among blind subjects27). The long cane, developed in the USA by R.E. Hoover and his team to provide safe 
means of travel for soldiers blinded in the Second World War16), is used universally. It was designed not to bear weight, but 
to be used as a sensory tool, which substitutes for the functions of vision by supplying external data related to the contact 
with the environment, additional feedback and protection, and provides link with the external world28) in place of vision. The 
use of non-visual cues, such as transverse markings on the floor, can reduce errors of spatial judgement, especially during 
turns3, 29, 30).

After establishing a link with the external environment, postural training should begin to improve mobility skills19). Par-
ents and teachers at blind schools should teach blind children about body language to help them communicate with the world.

In summary, the function of vision is to supply data related to contact with the environment, additional feedback and 
protection, and provides a link with the external world. Absence of vision leads to numerous complex sensory and motor 
abnormalities that often limit blind people to isolation. Rehabilitation of the blind is a multidisciplinary task. Specialists from 
different fields need to diagnose and treat the deficiencies of blind subjects together as a team. Before restoring the normal 
body mechanics of posture and gait, contact with the external world in pace of vision, should be re-established.

ACKNOwLEDgEMENT

The project was financially supported by King Saud University, through the Vice Deanship of Research Chairs, Reha-
bilitation Research Chair.

REFERENCES

1) Barlow W: Anxiety and Muscle Tension. Modern Trends in Psychosomatic Medicine, 1955.
2) De Araújo PP, De Moura Filho OF, Valenti VE, et al.: Stabilometric parameters analysis in children with visual disor-

der. Int Arch Med, 2014, 7: 1. [Medline]  [CrossRef]
3) Carroll TJ: Blindness: What it is, What it Does, and How to Live with it. Boston: Massachusetts, 1961.
4) Roth S: Perioperative visual loss: what do we know, what can we do? Br J Anaesth, 2009, 103: i31–i40. [Medline]  

[CrossRef]
5) Stones MJ, Kozma A: Balance and age in the sighted and blind. Arch Phys Med Rehabil, 1987, 68: 85–89. [Medline]
6) Cascio CJ: Somatosensory processing in neurodevelopmental disorders. J Neurodev Disord, 2010, 2: 62–69. [Medline]  

[CrossRef]
7) Miller J: Vision, a component of locomotion. Physiotherapy, 1967, 53: 326–332. [Medline]
8) Bair WN, Barela JA, Whitall J, et al.: Children with developmental coordination disorder benefit from using vision in 

combination with touch information for quiet standing. Gait Posture, 2011, 34: 183–190. [Medline]  [CrossRef]
9) Siriphorn A, Chamonchant D, Boonyong S: The effects of vision on sit-to-stand movement. J Phys Ther Sci, 2015, 27: 

83–86. [Medline]  [CrossRef]
10) Barlow W: Psychosomatic problems in postural re-education. Lancet, 1955, 269: 659–664. [Medline]  [CrossRef]
11) Nakamura T: Quantitative analysis of gait in the visually impaired. Disabil Rehabil, 1997, 19: 194–197. [Medline]  

[CrossRef]
12) Ross RT: Transient monocular blindness. Can J Neurol Sci, 1977, 4: 143–150. [Medline]
13) Jeon BJ, Cha TH: The effects of balance of low vision patients on activities of daily living. J Phys Ther Sci, 2013, 25: 

693–696. [Medline]  [CrossRef]
14) Stambough JL, Dolan D, Werner R, et al.: Ophthalmologic complications associated with prone positioning in spine 

surgery. J Am Acad Orthop Surg, 2007, 15: 156–165. [Medline]
15) Gesell R: Developmental Diagnosis. In: Hoeber PB (ed.), 1949.
16) Miller J: The development or re-establishment of movement in patients with abnormal vision. Aust J Physiother, 1969, 

15: 135–140. [Medline]  [CrossRef]
17) Noh JW, Park BS, Kim MY, et al.: Differences in two-point discrimination and sensory threshold in the blind between 

braille and text reading: a pilot study. J Phys Ther Sci, 2015, 27: 1919–1922. [Medline]  [CrossRef]
18) Joseph J: The activity of some muscles in locomotion. Physiotherapy, 1964, 50: 180–183. [Medline]
19) Siegal IM, Thomas J: Postural determinants in the blind (The Influence of Posture on Mobility and Orientation). De-

partment of Children and Family Services, Illinois Visually Handicapped Institute, 1970.

http://www.ncbi.nlm.nih.gov/pubmed/24387244?dopt=Abstract
http://dx.doi.org/10.1186/1755-7682-7-1
http://www.ncbi.nlm.nih.gov/pubmed/20007988?dopt=Abstract
http://dx.doi.org/10.1093/bja/aep295
http://www.ncbi.nlm.nih.gov/pubmed/3813861?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22127855?dopt=Abstract
http://dx.doi.org/10.1007/s11689-010-9046-3
http://www.ncbi.nlm.nih.gov/pubmed/6080650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21571533?dopt=Abstract
http://dx.doi.org/10.1016/j.gaitpost.2011.04.007
http://www.ncbi.nlm.nih.gov/pubmed/25642044?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.83
http://www.ncbi.nlm.nih.gov/pubmed/13252956?dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(55)92498-3
http://www.ncbi.nlm.nih.gov/pubmed/9184784?dopt=Abstract
http://dx.doi.org/10.3109/09638289709166526
http://www.ncbi.nlm.nih.gov/pubmed/329966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24259832?dopt=Abstract
http://dx.doi.org/10.1589/jpts.25.693
http://www.ncbi.nlm.nih.gov/pubmed/17341672?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25027845?dopt=Abstract
http://dx.doi.org/10.1016/S0004-9514(14)61082-5
http://www.ncbi.nlm.nih.gov/pubmed/26180348?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.1919
http://www.ncbi.nlm.nih.gov/pubmed/14157320?dopt=Abstract


1377

20) Whitcraft CJ: Motoric engramming for sensory deprivation or disability. Except Child, 1972, 38: 475–478. [Medline]
21) Leonard JA, Newman RC: Spatial orientation in the blind. Nature, 1967, 215: 1413–1414. [Medline]  [CrossRef]
22) Dickinson J, Leonard JA: The role of peripheral vision in static balancing. Ergonomics, 1967, 10: 421–429. [Medline]  

[CrossRef]
23) Ribadi H, Rider RA, Toole T: A comparison of static and dynamic balance in congenitally blind, sighted, and sighted 

blindfolded adolescents. Adapt Phys Act, 1987, 4: 220–225.
24) Pitt D: The total care of the retarded blind. Med J Aust, 1967, 2: 837–840. [Medline]
25) Nakata H, Enzaki Y, Yabe K: Postural Sway Biofeedback Training in Congenitally Blind Children. In: Yabe K, Kusano, 

K, Nakata H (ed.), Adapted Physical Activity. Japan: Springer, 1994.
26) Easton RD, Greene AJ, DiZio P, et al.: Auditory cues for orientation and postural control in sighted and congenitally 

blind people. Exp Brain Res, 1998, 118: 541–550. [Medline]  [CrossRef]
27) Siegel IM, Turner M: Postural training for the blind. Phys Ther, 1965, 45: 683–686. [Medline]
28) Hoover RE: The ophthalmologist’s role in new rehabilitation patterns. Arch Ophthalmol, 1967, 78: 664–675. [Medline]  

[CrossRef]
29) Cratty BJ, Sage JN: Spirokinesis. Res Q, 1966, 37: 480–490. [Medline]
30) Cratty BJ, Williams HG: Accuracy of facing movements executed without vision. Percept Mot Skills, 1966, 23: 1231–

1238. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/4621571?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6055470?dopt=Abstract
http://dx.doi.org/10.1038/2151413a0
http://www.ncbi.nlm.nih.gov/pubmed/6073117?dopt=Abstract
http://dx.doi.org/10.1080/00140136708930889
http://www.ncbi.nlm.nih.gov/pubmed/6081068?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9504849?dopt=Abstract
http://dx.doi.org/10.1007/s002210050310
http://www.ncbi.nlm.nih.gov/pubmed/14340715?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6050852?dopt=Abstract
http://dx.doi.org/10.1001/archopht.1967.00980030666019
http://www.ncbi.nlm.nih.gov/pubmed/5232450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5972927?dopt=Abstract
http://dx.doi.org/10.2466/pms.1966.23.3f.1231

