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acuity,  accommodation,  or  on  head  movement,  it  only  has  impact  on  eye 

strabismus  is  an  eye  defect  it  does  not  have  any  effect  or  impact  on  visual 

relative  impact  on  head  movement.  This  study  has  shown  that  although 

showing  that  media  and  lateral  rectus  can  be  affected  and  that  there  is  no 

deviation  type  of  strabismus- esotropia  and  exotropia  recruited  for  this  study, 

for  eye  movement  some  muscles  are  suppressed  or  defective,  with  the  lateral 

effect of strabismus on eye movement and head movement, and it showed that 

accommodation. Hirschberg or broad H test was used in this study to show the 

accommodation;  giving  the  result  that  strabismus  does  not  have  any  effect  on 

carried  out  showing  accommodation  break-up,  recovery  and  amplitude  of 

emmetrope’s  acuity.  Near  point  of  accommodation  using  meter  rule  was  also 

distance and near chart but result showed no relationship when compared with 

emmetropes.  Effect  of  strabismus  on  visual  acuity  was  attained  using  Snellens’ 

eye  movement.  Subjects  recruited  were  strabismic,  myopic  and  relative 

subjects. This study aimed at evaluating the impact of strabismus on head and 

this  study,  its  effect  on  eye  movement  with  slight  or  no  head  movement  of 

sight  that  can  affect  physiological  and  psycho-social  activity  of  humans  and  in 

Strabismus  also  known  as  misaligned  eyes  is  disorder  associated  with  sense  of 
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Introduction 

Strabismus is known as the abnormal alignment of the eyes, and results in several unfavorable 

functional and psycho-social repercussions, which can be obviated by surgery(1). Even so, adults with 

strabismus frequently put off getting therapy. According to Coats et al., (2005), subjects who acquire 

strabismus before the age of nine on average wait 29 years before seeking therapy. The typical delay 

for subjects with later-onset strabismus is ten years. Surgery not being given by eye care professionals 

was a major factor in subjects delaying treatment(2). 

The most frequent cause of visual impairment in older children with CS (crouzon syndrome) is 

strabismus (3). Exotropia with a V-pattern and "overelevation in adduction" are two common 

characteristics of strabismus. Tan et al., (2005) demonstrated that the extortion of the rectus muscle 

pulleys can explain both the pattern strabismus and the dissociated vertical strabismus associated with 

CS (4). According to Weiss et al., (2014), he stated that the ensuing extortion of the globe causes the 

retinal picture and the target's spatial location to be angularly misaligned. subjects with strabismus 

may experience diplopia, impaired depth perception, asthenopia, and difficulty driving (5). subjects 

with esotropia may suffer from a reduced binocular field of view, while those with exotropia may 

experience a panoramic field of view (6). Strabismus commonly results in amblyopia, which itself 

presents a range of deficits in spatial vision and impairments in motor control that can limit 

performance on real-world visuomotor tasks (7-9). Reduced binocularity due to strabismus can lead to 

greater risks of falls and injuries in the elderly (10). Diplopia is a particularly problematic issue that 

interferes with everyday tasks and can prevent subjects from driving (11). Strabismus that occurs 

early in life may give rise to amblyopia but is less likely to result in diplopia due to mechanisms of 

interocular suppression. This, however, does not mean that subjects with early-onset strabismus will 

not develop diplopia. In a multicenter retrospective study involving 299 subjects who underwent 

strabismus surgery, nearly a third of subjects with strabismus that developed before 9 years of age 

complained of diplopia (12, 13). The most common reason for diplopia developing in subjects with 

childhood-onset strabismus is a change in the angle of deviation (14). subjects with strabismus may 

therefore suffer from a range of visual problems and the specific symptoms experienced by 

individuals will depend on patient-specific factors such as the age of onset of strabismus, the type of 

deviation, and its magnitude. Over the years research has shown that there is a relationship between 

eye and head movement, without much research work done to know if an eye defect (Strabismus) can 

have an impact on eye and head movement since there is a relationship. This research is to ascertain 

the impact and relationship of strabismus on eye and head movement. 

 

Materials and Methods 

A total of 30 students, both male and female subjects from the Faculty of Basic medical science, Delta 

state University, Abraka, Delta state, Nigeria were recruited. A systematic sampling technique was 

employed in this study. The students between ages 16-25 years sampled after education and seeking 

of their consent. The parameters considered by this research include age, visual acuity, near point of 

accommodation, the amplitude of accommodation as well as eye and head movement using the 

appropriate methods and instruments. The materials used were the Snellen’s chart for visual acuity, 

Meter rulefor near point of accommodation, Light pen for Hirschberg or broad H test to check eye and 

head movement and notebook for documenting results. The age of participants was recorded and the 

type of Strabismus was determined according to Helveston (2010)(15). Visual acuity was determined 

using a Snellen chart at 6 meters distance. Near point of accommodation (NPC) was done using a 

meter rule and a pen while Amplitude of accommodation (AA) was determined by dividing one (1) by 

the averse of break, in the near point of accommodation. 
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Eye movement and Head movement were determined using the Hirschberg test (Eric 2016). Using the 

H motility pattern. annotations indicating the muscle(s) being utilized to achieve each position was 

observed for each of the nine postures. The subject’s eye was checked to ensure the eye alignment 

during primary gaze was noted before having them move their eyes in a "H" pattern and any minor 

and major movement of the head during this test was recorded. Subjects were recruited base of the 

College of basic medical science with and without strabismus and those with myopia. 

Data obtained were subjected to Statistical Package for Social Sciences (SPSS version 22.0). The 

descriptive (mean and standard error of the mean) was calculated.  The chi-square test at the 95% 

confidence interval was used for this study and a p-value lesser than 0.05 was considered statistically 

significant. The duration of this study was for three (3) months, starting in June 2022 and ending in 

the month of September 2022. 

RESULTS   

Table 1 shows the age distribution of the respondents. From the result, the majority of the subjects 

were within the age of 19 (n=8, 26.7%). 

Table 2 shows the distribution of eye disorders among the studied participants. From the result, all 

subjects recorded equal numbers of disorders. 

The table 3 above shows the distribution of respondents’ right eye and visual acuity. From the result, 

it showed that the majority of the respondents had visual acuity 6/5 (26.7%) while 6/34, (3.3%) and 

6/60, (3.3) were the least occurred in the studied population. 

Table 4 shows the distribution of respondents’ left eye and visual acuity. From the result, it showed 

that the majority of the respondents had visual acuity 6/5 (26.7%) while 6/12, (3.3%), 6/15, (3.3%), 

6/24, (3.3%) and 6/36, (3.3) were the least occurred in the studied population. 

Table 5 shows the distribution of respondents’ both eyes and visual acuity. From the result, it showed 

that the majority of the respondents had visual acuity 6/4 (30.0%) on both eyes while 6/12, (3.3%), 

6/18, (3.3%), 6/34, (3.3%) and 6/36, (3.3) were the least occurred in the studied population. 

Table 6 shows the distribution of respondents based on accommodation break. From the result, it 

showed that the majority of the respondents experienced accommodation break at 5cm, (16.7%) in the 

studied population. 

Table 7 shows the distribution of respondents based on accommodation recovery. From the result, it 

showed that the majority of the respondents experienced accommodation recovery at 12cm, (16.7%) 

in the studied population. 

Table 8 shows the distribution of respondents based on head movement. From the result, it showed 

that the majority of the respondents did not show any head movement (n=16, 53.3%), although 

13(3.3%) showed slight head movement but 1(3.3%) showed a complete head movement. 

There is significant relationship between eye movement of the right eyes and head movement at 

P<0.05 (P=0.025). 
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Table 1: Age Distribution of Respondents 

Age (years) Frequency Percentage (%) 

16 2 6.7 

17 7 23.3 

18 7 23.3 

19 8 26.7 

20 4 13.3 

21 1 3.3 

22 1 3.3 

 

Table 2: Distribution of Eye Disorder among the studied Participants 

 

 

 

Table 3: Distribution of Respondents Right Eye and Visual Acuity   

Visual Acuity Frequency Percentage (%) 

6/12 4 13.3 

6/24 3 10.0 

6/34 1 3.3 

6/4 2 6.7 

6/5 8 26.7 

6/6 5 16.7 

6/60 1 3.3 

6/9 5 16.7 

 

Table 4: Distribution of Respondents Left Eye and Visual Acuity 

 

 

Table 5: Distribution of Respondents Both Eyes and Visual Acuity 

Disorders Frequency Percentage (%) 

Stabismus 10 33.3 

Control 10 33.3 

Myopia 10 33.3 

6/9 7 23.3 

Visual Acuity Frequency Percentage (%) 

6/12 1 3.3 

6/18 1 3.3 

6/34 1 3.3 

6/36 1 3.3 

6/4 9 30.0 

6/5 7 23.3 

6/6 6 20.0 
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Table 6: Distribution of Respondents Based on Accommodation Break 

Accommodation Break (cm) Frequency Percentage% 

1 1 3.3 

10 1 3.3 

10.5 1 3.3 

10 2 6.7 

11 1 3.3 

12 1 3.3 

3 1 3.3 

5 5 16.7 

6 1 3.3 

6 2 6.7 

7 4 13.3 

7 1 3.3 

8 2 6.7 

8.5 1 3.3 

8 3 10.0 

9 1 3.3 

9 2 6.7 

 

Table 7: Distribution of Respondents Based on Accommodation Recovery 

Accommodation Recovery (cm) Frequency Percentage 

10 3 10.0 

10 3 10.0 

11 1 3.3 

11 4 13.3 

12 3 10.0 

12 5 16.7 

13 2 6.7 

14 1 3.3 

15 1 3.3 

16 1 3.3 

20 1 3.3 

10 1 3.3 

7 1 3.3 

8 1 3.3 

9 2 6.7 

 

 

 

 

6/9 4 13.3 
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Table 8: Distribution of Respondents Based on Head Movement   

Head Movement Frequency Percentage (%) 

Head movement 1 3.3 

No Movement 16 53.3 

Slight Movement 13 43.3 

 

Table 9: Relationship Between Left Eye Visual Acuity and Eyes Disorders 

Visual Acuity Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia 

Frequency (%) 

6/12 0 (0) 0 (0) 1 (100.0) 

6/15 0 (0) 0 (0) 1 (100.0) 

6/24 0 (0) 0 (0) 1 (100.0) 

6/36 0 (0) 0 (0) 1 (100.0) 

6/60 0 (0) 0 (0) 1 (100.0) 

6/4 4 (66.7) 2 (33.3) 0 (0.0) 

6/5 2 (25.0) 4 (50.0) 2 (25.0) 

6/6 2 (50.0) 0 (0.0) 2 (50.0) 

6/9 2 (28.6) 4 (57.1) 1 (14.3) 

 

Table 10: Relationship Between Both Eyes Visual Acuity and Eyes Disorders 

Visual Acuity Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia  

Frequency (%) 

6/12 0 (0.0) 0 (0.0) 1 (100.0) 

6/18 0 (0.0) 0 (0.0) 1 (100.0) 

6/34 0 (0.0) 0 (0.0) 1 (100.0) 

6/36 0 (0.0) 0 (0.0) 1 (100.0) 

6/4 4 (44.4) 5 (55.6) 0 (0.0) 

6/5 4 (57.1) 0 (0.0) 3 (42.9) 

6/6 1 (16.7) 4 (66.7) 1 (16.7) 

6/9 1 (25.0) 1 (25.0) 2 (50.0) 

 

Table 11: Relationship Between Head Movement and Eyes Disorders 

Head Movement Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia  

Frequency (%) 

Head Movement 1 (0.0) 0 (0.0) 0 (0.0) 

No Movement 6 (37.5) 4 (25.0) 6 (37.5) 

Slight Movement 3 (23.1) 6 (46.2) 4 (30.8) 
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Table 12: Effect of Eye Disorders on Visual Acuity 

Visual Acuity Control Strabismus Myopia  

Mean±SEM 

Age 18.40±0.40 18.60±0.62 18.20±0.33 

Accommodation Break 7.60±0.85 6.10±0.78 8.40±0.52 

Accommodation 

Recovery 

12.20±1.01 10.20±0.51 11.60±0.91 

 

Table 13: Relationship between Eye Movement and Eye Disorder of the left eye 

Eye Movement Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia  

Frequency (%) 

None 10 (100.0) 8 (80.0) 10 (100.0) 

MR 0 (0.0) 2 (20.0) 0 (0.0) 

LE 0 (0.0) 0 (0.0) 0 (0.0) 

 

Table 14: Relationship between Eye Movement and Eye Disorder of the right eye 

Eye Movement Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia  

Frequency (%) 

None 10 (100.0) 7 (70.0) 10 (100.0) 

MR 0 (0.0) 3 (30.0) 0 (0.0) 

LE 0 (0.0) 0 (0.0) 0 (0.0) 

 

Table 15: Relationship between Eye Movement and Eye Disorder of the both eyes 

Eye Movement Control 

Frequency (%) 

Strabismus 

Frequency (%) 

Myopia  

Frequency (%) 

None 10 (100.0) 3(30.0) 10 (100.0) 

MR 0 (0.0) 1 (10.0) 0 (0.0) 

LE 0 (0.0) 6 (60.0) 0 (0.0) 

 

Table 16: Relationship between left eye movement and head movement  

Eye Movement None 

Frequency (%) 

MR 

Frequency (%) 

LE 

Frequency (%) 

No Movement 16 (57.1) 2 (100.0) 0 (0.0) 

Slight Movement 12 (42.9) 0 (0.0) 0 (0.0) 
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Table 17: Relationship between right eye movement and head movement  

Eye Movement None 

Frequency (%) 

MR 

Frequency (%) 

LE 

Frequency (%) 

No Movement 18 (66.7) 0 (0.0) 0 (0.0) 

Slight Movement 9 (33.3) 3 (100.0) 0 (0.0) 

 

Table 18: Relationship between eye movement of both eyes and head movement  

Eye Movement None 

Frequency (%) 

MR 

Frequency (%) 

LE 

Frequency (%) 

No Movement 15 (65.2) 0 (0.0) 3 (50.0) 

Slight Movement 8 (34.8) 1 (100.0) 3 (50.0) 

 

Discussion  

Numerous visual diseases are addressed because they have an impact on the quality of life, including 

strabismus. Adults with strabismus have also been reported to have low self-esteem, issues with 

interpersonal relationships, and social anxiety(16). Apart from the psycho-social effect of strabismus, 

it also affects the movement of the eye and visual acuity but has less or no effect on head movement.  

Table 2 shows the even distribution of participants in this research, 10 each for strabismus, myopia, 

and control (those without any eye defect). Myopia, an eye defect was chosen for this research to 

show if there is any relationship between eye defects and eye movements apart from strabismus and 

the control was to get normal eye movements, when there are no eye defects. Table 9, showing the 

relationship of eye disorders with the VA of the left eye, shows that 66.7% of control, 33% of 

strabismic subjects, and 0% of myopic subjects had a result of 6/4, 25% of control, 50% of strabismic 

subjects and 25% myopic subjects had a VA of 6/5, 50% of control, 0% of strabismic subjects and 

50% of myopic subjects had a VA result of 6/6, 28% of control, 57% of strabismic patients and 14.3% 

had a VA result of 6/9. For the right eye, 50% of strabismic subjects, 0% of control, and 50% of 

myopic subjects had a VA of 6/12%. These results showed that strabismus has an impact on visual 

acuity and according to Freeman et al., 1996, Stating that ‘The affected eye's visual acuity is 

decreased by strabismus, which is a misalignment of one eye's visual axis about the other eye’(17). 

Accommodation break showed that the majority of the respondents experienced accommodation 

break at 5cm, (16.7%) in the studied population in Table 6, showing that strabismus does not have a 

relative impact on accommodation break in this result and Table 7 shows the distribution of 

respondents based on accommodation recovery, it showed that the majority of the respondents 

experienced accommodation recovery at 12cm, (16.7%) in the studied population, also representing 

that strabismus does not have a relative impact on amplitude of accommodation.Wajuihian also 

reported to be between 5–10 cm and recovery, 6–13 cm (18). 

Based on head movement, the result showed that the majority of the respondents did not show any 

head movement (n=16, 53.3%), although 13(3.3%) showed slight head movement 1(3.3%) showed a 

complete head movement representing that strabismus does not have any effect on head movement. 

Current study confirms that media and lateral muscles defects may not result in obvious abnormal 

head movement or tilt. (19)  
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In the relationship of eye movement and strabismus, the two types of strabismus used in this study 

(esotropia and exotropia) showed that there was a lateral deviation, showing that two muscles are 

defective during eye movement, the two muscles are MR (medial rectus) and LR (lateral rectus). 

From the study, it showed that for the left eye, there was 80% with no muscle defect, and 20% with 

MR defect, for the right eye, 70% did not show any defective or weak muscle and 30% showed that 

MR is defective or weak. For both eyes, 10% showed that MR was suppressed and 60% showed that 

LR was suppressed. The relationship of head and eye movement in this study, showed that there is a 

significant relationship between eye movement of the right eyes and head movement at P<0.05 

(P=0.025). However, the assessment of percentage of defects, suppression was the reason for subject’s 

single vision perception thereby preventing head movement (20).  

Conclusion 

The research has made a substantial contribution to our understanding of strabismus and its various 

varieties by demonstrating that esotropia and exotropia are the most prevalent forms of strabismus. It 

also raised awareness that strabismus affects eye movement, demonstrating that particular eye 

muscles may be weak or suppressed, that strabismus also has an impact on visual acuity, showing 

differences between a strabismus sufferer and a strabismus-free individual and there is no relative 

difference between strabismic subjects and non-strabismic about head movement. 

Recommendation 

In line with this study, it is recommended that further study should be done on subjects that have 

hypertropia and hypotropia to confirm the hypothesis that strabismus does not have an effect with 

head movement. 
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