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Introduction
Color vision disorders (CVD) also known as color blindness or 

color vision defects are one of the commonest genetic and inherited 
disorders observed in the human population [1,2,3,4]. Color vision 
results from stimulation of the cones in the retina in different 
combinations. [5] Color vision disorders can either be congenital 
or acquired. [6] With the inheritance patterns, being sex or X linked 
recessive and is said to be commoner in males than females.

 In a study by Al Aqtum et al. on-University students in Jordan, 
the allelic frequencies of the color vision gene was found to 0.087 
in males and 0.003 in females. [7] The congenital type is mainly 
of the red green pattern, symmetrical and bilateral and ranges in 
severity from mild to severe with a prevalence of 8% in males and 
0.5% in females. On the other hand, the acquired type usually has 
no inheritance pattern, most commonly of the yellow blue variety,  

 
unilateral and asymmetrical in the two eyes. [8-9] Color vision is 
important in many activities of daily living. There are four major 
tasks under which the importance of color falls and they include: 
[10].

1.	 Connotative color tasks: Here colors are assigned to or 
have acquired specific meanings for instance the colors of signal 
lights, warning lights or color codes on electrical equipment, in 
chemical tests or colors of fruits signifying degree of ripeness, 
or body color in identifying progression of illness.

2.	 Denotative color tasks: here color is used to mark out 
objects such as the identification of one’s car, organizing 
complex visual display units, facilitating a visual search or to 
attract attention. 
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Abstract
To ascertain the pattern of inheritance and career choices of secondary school students screened for color vision disorder. 

Methodology: The study is a community- based descriptive cross-sectional study involving public secondary school students from randomly 
selected schools. The participants had a comprehensive ophthalmological eye examination after which a structured questionnaire was administered 
to ascertain their future career choices. All data generated were entered into a personal computer and then analyzed with the help of a statistician 
using commercially available Statistical Package for Social Sciences Package version 21 (SPSS-21). Mean and standard deviations were determined 
for age. 

Results: One thousand secondary school students showing a 100% response rate were interviewed. 73.9% of those with CVD reported a positive 
family history of CVD (p-value 0.0220). Majority of the color-blind students indicated preference for the medical and engineering occupations.

Conclusion: Most of the color-blind students indicated a preference for careers where color vision will be essential. Measures should be put in 
place to set up school eye screening programs to educate and ensure that students are screened for CVD at least once during secondary education to 
ensure proper vocational counseling and choice.
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3.	 Comparative color tasks: color here is used in 
discrimination of objects and to discern small color differences. 

4.	 Aesthetic color tasks: color is used to create an emotional 
response or convey a mood. This is of importance in graphic and 
decorative arts, clothing design, interior décor and building. 

Mild cases of color vision disorder are compatible with 
everyday activity and most vocations, [11] moderate and severe 
ones are however associated with difficulty in day to day activity 
[11,12]. Barry Cole, [10] in his review article on the handicap of 
color vision stated that almost all those with color vision disorders 
reported having problems with everyday activities such as reading 
color printed material and computer displays. 

The importance of good color vision was further emphasized 
by Birch et al. [13] in Northern Ireland. They reported that more 
than 65% of serving police officers considered good color vision 
important for effective policing with only 2% considering it 
unimportant. In a study by Cole et al. [14] it was also reported 
that color blind individuals had a slower response time and higher 
error rates than normal individuals when using video terminals or 
computer display units. Protanopes were said to be particularly 
disadvantaged in responding to a “fail” message. Campbell et al. [15] 
in a study of doctors and their assessment of clinical photographs 
discovered that, doctors with CVD differed from controls in respect 
of their ability to detect, and in their confidence in the assessment 
of abnormalities presented in clinical photographs.

The choice of a career is most times made during secondary 
education; hence the rationale for testing for color vision at the 
secondary school level before a definitive career choice is made.

Materials and Methods
The study is a community- based descriptive cross-sectional 

study involving public secondary school students from randomly 
selected schools in Rivers State. Ethical clearance for the study 
was obtained from the Ethical committee of the hospital.  The 
participants who met the inclusion criteria were selected using a 
multistage random sampling technique. The participants had a 
comprehensive ophthalmological eye examination and Ishihara 
color vision testing was carried out in a room with sufficient indirect 
daylight illumination or outdoors using the 24 plate 2009 edition. 
Subjects who were able to identify 13 or more plates were adjudged 
to have normal color vision while those that identified only nine 
plates or less were judged to have failed the screening test. Such 
subjects were then shown diagnostic plates 16 and 17 to determine 
if colour vision defect was protan or deutan. The prevalence of CVD 
was determined by the number of students who failed the Ishihara 
test. 

These same subjects who failed the Ishihara test were then 
administered the Farnsworth Munsell D15 test to further classify 
and grade the pattern and severity of color blindness. At the end of 
the tests a structured questionnaire was administered to ascertain 
their future career choices. 

All data generated were entered into a personal computer and 
then analyzed with the help of a statistician using commercially 
available Statistical Package for Social Sciences Package version 21 
(SPSS-21). Mean and standard deviations were determined for age.

Results and Discussion
One thousand secondary school students showing a 100% 

response rate were interviewed. There were 495 males (49.4%) 
and 506 (50.6%) females with a male female ratio of 1:1.02. Mean 
age of students was 14.3 years. The prevalence of color vision 
disorders was 2.8 % (p-value 0.000).

73.9% of those with CVD reported a positive family history of 
CVD (p-value 0.0220) (Table 1).

Table 1: Demographics of study population.

Total 
number

No. 
males

No. 
females M: F Mean age Prevalence  

of CVD

1000 495 
(49.4%)

506 
(50.6%) 1:1,02 14.3 

years 2.80%

Three-quarters of students with positive family history of color 
vision disorder were color blind 17 (73.9%) and this proportion 
was also statistically significant (X2 = 5.261, df=1 p-value = 0.022). 
Over 70% (n=17; 73.9%) of the students with CVD in this study had 
a positive family history of color vision disorder and this association 
was statistically significant (p-value 0.022). 

Table 2 showed the desired future occupation of the study 
subjects. Majority of the students desired to be health workers 
(n=324; 32.4%) (Table 2).

Table 2: Future occupation desired by the Study Subjects.

Future occupation Number of students Percentage

Health workers 324 32.4

Law 230 23

Banking/ Accountant 154 15.4

Building/Engineering 91 9.1

Teaching 49 4.9

Military/Paramilitary 31 3.1

Business/Trading 24 2.4

Artist 19 1.9

Cleric 10 1

Pilot 4 0.4

Others 65 6.5

Total 1000 100

Others include mass communication, sportsmen, and language 
analysts 

Health workers include doctors, nurses, and medical laboratory 
scientists (Table 3 & 4).

Table 3: Family history of Color Vision Disorder.

Variable No of Students Percentage%

Yes 23 2.3

No 57 5.7

Not sure 154 15.4
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Table 4: Color vision disorder in students with positive family history.

Variable Positive (n%) Negative (n%)

Gender   

Male 21(2.1) 473(47.3)

Female 7(0.7) 499(49.9)

Total 28(2.8) 972(97.2)

Family history present 17(73.9) 6(26.1)

Family history absent 11(1.1) 966(98.9)

Total 28(2.8) 972(97.2)

Table 4 Three-quarters of students with positive family 
history of color vision disorder were color blind 17 (73.9%) and 
this proportion was also statistically significant (X2 = 5.261, df=1 
p-value = 0.022) 

Over 70% (n=17; 73.9%) of the students with CVD in this 
study had a positive family history of color vision disorder and this 
association was statistically significant (p-value 0.022). The CVD 
was of the congenital variety. A similar trend was noticed by Dahlan 
et al. [16] where he reported a higher prevalence of CVD (35.5%) 
amongst those with a positive family history in comparison to those 
without a positive history (20.5%). The higher values noted in this 
study may not have been unrelated to the poor understanding of 
the leading question by the respondents. This differed from a study 
carried out by Dargahi et al. [17] who noted in his study that all the 
color-blind individuals had a positive family history of the defect, 
although the correlation was not statistically significant.

More than half of the respondents with CVD desired to become 
doctors, engineers and military personnel. These findings were 
similar to that carried out by Dahlan and colleagues, [16] where 
a higher percentage of those with CVD either wanted to study 
in medical or engineering colleges. Patients with CVD do badly 
at sciences in secondary schools as a result of most of the color 
associated learning materials like graphs, maps etc, in sports they 
may also be unable to differentiate opponents because of poor color 
discrimination [18].

Certain occupations are not suitable for people with color 
vision deficiency and people with CVD may even be barred from 
working in some environments [19], Occupations such as medicine 
and paramedical specialties, engineering , air pilot require good 
color vision to function well [20,21,22,23]. Although CVD does not 
strictly qualify as a disability there is increased advocacy for early 
screening and environmental adjustments to allow those with CVD 
function optimally without posing a danger to themselves or others.

There is the need to incorporate color vision screening into 
the school curriculum as this may result in timely intervention in 
career choices in certain individuals [24, 25].

Conclusion
CVD people face a lot of difficulties in everyday life.  Over 70% 

of color-blind students in this study had a positive family history 
while more than 50% of students indicated they wanted to be health 
workers, lawyers and engineers.  Lifelong decisions / vocational 

choices are made in secondary school. Screening for CVD should 
be done early in life so affected individuals can take appropriate 
measures and guard against lifelong difficulties,
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