Abstract


The purpose of this project is to investigate the possible causes behind the exponential increase of myopia among youths in developed countries, as well as the possible ways of curbing it. It would be focused on the trend in Singapore. An email interview with Dr Audrey Chia, Associate Consultant, Pediatric Ophthalmology Service for Singapore National Eye Centre and KK Women’s and Children Hospital was carried out, and a survey was also formulated and given out to youth’s aged 21 and below. 

Introduction

Myopia, known more commonly as shortsightedness, is the result of “an imbalance between the refractive power of the cornea and lens and the axial length of the eye, such that the image of an object at infinity falls in front of the retina, with the lens at rest.” (Annals Academy of Medicine, Singapore, 2004). It is the most common eye disorder worldwide, especially in Asia, with Singapore having the highest myopia rates worldwide. “30% of Primary 1 students and 65% of Primary 6 students in Singapore have myopia.” (The Straits Times, 2004) “Statistics show that 80% of 18 year old Singaporeans have myopia.” (Dr. Chia, 2004)


There are 2 types of myopia, namely simple and pathological myopia. Those suffering from simple myopia have myopia levels around -6.00 dioptres or less. Simple myopia is mainly influenced by environmental factors. People who have it usually increase in myopic power until they reach 17 years, where the myopia stabilizes. Those suffering from simple myopia are less prone to blinding complication. However, those suffering from pathological myopia have myopiaclevels greater than -8.00 dioptres. Pathological myopia is mainly due to genetic factors, and can be hereditary. The onset is at a young age and the eyesight does not stabilize after it hits -8.00 dioptres. Instead, it continues to increase but at a slower rate. When powers reach -15.00 to -20.00 dioptres, there are high risks of developing blinding eye complications. (Dr. Ho, 2001)
The Myopia Trend

The factors for the development of myopia appear to be inter-linked.

Using the results from our survey, we managed to categorize the various factors into three main categories --- genetic, environmental and health factors.

We were able to collect 236 sets of results from local respondents, with 59% males and 41% females. There was a relatively good spread of ages ranging from 9 years old to 20 years old. However, 66% of the respondents lie between 16 years old to 18 years old. Out of the 236 respondents, it was noted that only 22% did not have myopia. This result tallied with the fact that “80% of 18 year old Singaporeans have myopia,” (Dr. Chia, 2004).

Genetics
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“Myopia usually occurs in people whose parents also have it.” (Norman Swan, 1998) A study conducted to determine the relationship between familial factors and myopia progression in children showed that a positive family history related to the progression of myopia in Singapore children, thus supporting evidence that hereditary factors may play an important role in myopia progression (Ophthalmic Epidemiology, 2001). Risk of developing myopia is based on whether a child has zero, one or two myopic parents (Wagner, 2003). 
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Figure 1: Percentage of Myopic Youths with 0, 1 or 2 Myopic Parents

From Figure 1, 71% of those who are myopic had both or at least one of their parents suffering from myopia, and this supports the theory that myopia is hereditary.
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 Figure 2: Relationship between the Degree of Myopia of Youths and their educational level (Absolute Numbers)

Figure 3: No. of Parents of Myopic Youths belonging to a particular educational level
With regards to their parents’ educational level though, a large number (91%) of the youths who are myopic have parents who received tertiary education (Figures 2 & 3). 

However, the majority had a degree between the ranges of 100-350 (Figure 2). Of those who did not have myopia, almost half of them have received only primary school education. However, a point to note was that the degree of myopia is proportional to one’s level of education.
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Figure 4: No. of Males and Females belonging to a particular range of degree of myopia


Figure 4 shows that most of the females fell in the range of 100-350, while the majority of the males with myopia fell in the range of 600-800. Males have higher degree of myopia compared to females. However, the results might not indicate a general trend because the small range of the ages of respondents might have affected the results.
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Figure 5: Percentage of Myopic Youths belonging to a particular race

The statistics in Figure 5 show that 71% were Chinese with myopia, 7% were other races that suffer from myopia and the remaining 22% were non-myopic. In total, 78% suffered from myopia. Also, by comparing the individual races, we found that 92% of the Chinese respondents were myopic. Chinese are more prone to developing myopia than the other races. However, we must note that the majority of the people we surveyed are Chinese, which means that our data for the minority races may be insufficient to fully justify our conclusion. 

Environmental

Environmental influences are the predominant factor. There is a much higher prevalence of myopia in Singapore amongst Indians and Malays than in other countries, suggesting that the predominant factor is the environment (Annals Academy of Medicine, 2004).  The Indians in Singapore have a higher myopia rate than the Indians in India (The Straits Times, 8 July 2004), and it would most probably be due to the difference in lifestyle of the citizens of both countries.

Environmental factors would mainly involve prolonged hours of near work. Long hours of watching television, using the computer, reading books and doing homework would fall under this category. A study conducted by the Singapore Eye Research Institute using 1900 primary students show that children who read more than 2 books per week and whose parents are myopic are 10 times more likely to be shortsighted than a non-reader whose parents have good eyesight. (Agence France Presse, 2001) Engaging in frequent near-work activities leads to the formation of an elongated eye, resulting in blurred vision of far away objects. This is due to the stress on the ciliary muscles when focusing on close objects for too long. (Annals Academy of Medicine, Singapore, 2004)
 In Israel, 80% of teenage boys studying in religious schools that stress on the reading of print materials had myopia. (Professors Morgan and Kathryn Rose, 2004). 
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Figure 6: Hours spent on Computer & TV per week for Youths with and without Myopia

(Absolute Numbers)

Figure 6 shows that about 42% of those with myopia spent more than 18 hours on the computer and watching television, compared to 35% of those who did not have myopia. 38% of those without myopia spent less than 6 hours versus 12% of those with myopia. Hours spent on computer work and watching television is a major factor, as noted by the different time portions spent on them by those who had myopia and those who did not. 

The results in Figure 7 show that most of the respondents spent about 7 to 12 hours on near work such as homework and reading. However, only 16% with myopia spent 0-6 hours on near work, compared to 35% without myopia. Also, 26% with myopia spent more than 18 hours compared to 8% without myopia. Thus, prolonged near work is a factor.
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 Figure 7: Hours spent on Near Work per week for Youths with and without Myopia

(Absolute Numbers)

Lifestyle changes, particularly hours spent indoors reading or in front of the computer or television, rather than genetics, could be the sole cause of myopia. (Ian Morgan, 2004). Myopia could just be a result of bad habits. For instance, due to influence of parents who do a tremendous amount of close work and reading, the child becomes myopic as well due to this environmental stimulus rather than it being hereditary. Dr Carl Kupfer, Director of the US National Eye Institute, Bethesda, Maryland, is also of this opinion.

Health

Excessive consumption of refined sugars (sweets, chocolates), denatured proteins (over-cooked food) and inadequate dietary fibre intake influence myopia progression. Deficiency in vitamin intake may also play a role in myopia development. (Dr Ho, 2001) Vitamin A deficiency could result in night blindness, but Vitamin A itself will not prevent myopia or retard its progression (Health Promotion Board, 2004). Refined starch can affect the growth of the eyeball. (American Association for the Advancement of Science, 2004). Having a high starch and sugar intake will raise insulin levels. This in turn causes the eyeball to grow too long. The elongated eyeball is myopic.


By observing the trend from our survey results, with regards to the family history of diabetes, 80% of the youths who had myopia had no family history of diabetes and 77% of the youths who had myopia did not suffer from asthma. This shows that it is a very small percentage of respondents suffer from diabetes or asthma and myopia at the same time. Thus we can conclude that, according to our survey results, there is only a minor possibility that health reasons, such as family history of diabetes and asthma, play a minor role in the myopia rate.
Prediction In 10 Years

The current trend in Singapore is already bad, and we predict that the levels of myopia will increase because there has been no reduction in the levels of myopia despite the measures the government had implemented in the recent years. These include regular eye screenings, introduction of eye exercises and anti-myopia campaigns.
We feel that myopia levels will not drop in the next 10 years, as youths will become increasingly reliant on the use on computers to complete tasks . Unless there is another way of completing our tasks more effectively than using computers and not having to tax our eyes, myopia is here to stay.

People who suffer from high myopia are the ones most adverse to future problems that are secondary to myopia, such as retinal detachments, macular degenerations, early onset cataracts and glaucoma (Dr Chia, 2004). This will place a burden on our health industry, as money has to be invested into research in this area.
As Singapore has the highest myopia rates in the world, Singapore might become a myopia hub in the future. More research will be done on myopia in Singapore. There will be much higher emphasis on having good eyesight in Singapore.

It is thus important that action is taken to change the direction of this trend so as to avoid facing such problems in the future.

Impacts on Society

The exponential increase in myopia rates in Singapore has affected the country socially and economically. 

One such impact would be on the air travel industry, specifically, Singapore Airlines (SIA). If the rate of myopia continues to increase, and there are more people with high myopia, this will affect certain specialized industries like the airline industry. Fewer people with perfect eyesight can pilot aircrafts, hence leading to a need to lower the criteria for eyesight.

Another major impact would be on the Singapore Armed Forces (SAF). Being a small nation, it is crucial that Singapore has a strong defence to deter other countries from invading the country. It is problematic for them to wear glasses or contact lenses during battle, and blurred vision would affect their performance. The SAF would also have to develop weaponry so that those suffering from myopia would not be at a disadvantage. (Straits Times, 2004)
Lastly, there would be health concerns and inconvenience. When people first wear spectacles, some find themselves experiencing headaches. They would also feel uncomfortable and inconvenienced. However, they get used to it eventually. Some might opt for contact lenses, but poor habits might lead to the development of eye infections. Those who do not take care of their eyes might also find their degree of myopia increasing, and if it reaches the level of severe myopia, there is the danger of blindness. (Health Promotion Board, 2003)

However, due to the high myopia rates in Singapore, the public is more aware of this problem. The Singapore National Eye Centre has also sought to find new and improved treatments, instead of relying on imported technology such as LASIK. With more research, there is the possibility that there will be a breakthrough that could revolutionize treatments. (Singapore National Eye Centre, 2004)
Course of Action
Unfortunately, there is no one method that can effectively combat the problem. Instead, a variety of methods should be employed to curb the increase in myopia rates.

Firstly, we propose that the Anti-Myopia Breaks, where students are given a 10-minute break every hour, be extended from 134 primary schools to schools ranging from primary to junior college levels. Detractors may criticize this method and say that curriculum time will be compromised. However, if a child can maintain his perfect eyesight, or if this could delay the onset of myopia, it would be a small price to pay. 

Secondly, public awareness of myopia is also another step that needs to be taken. During the National Eye Care Week held in July to heighten the awareness of the public on myopia, there were many advertisements via the media and even on some buses, reminding everyone to take precautions against myopia. These advertisements should be shown all year round, and not only during the National Eye Care Week. Brochures to educate the public on myopia –related issues can be made available on public transport for easy access. These brochures should also be given to school students since they are the ones most at risk. During the National Eye Care Week, Anti-Myopia Breaks were practiced, and such breaks should be ongoing for better effectiveness. (Straits Times, 2004)
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Figure 8: Hours spent on Outdoor Activities per week for Youths with and without Myopia

(Absolute Numbers)

From the survey we carried out (Figure 8), we noticed that 23% of those without myopia spent 12 or more hours on outdoors activities compared to a mere 15% with myopia. Also, 19% without myopia spent 0-3 hours on outdoor activities, compared to 23% with myopia. Thus, those with myopia spent less time on outdoor activities.. The majority of those without myopia spent 4 to 7 hours outdoors. Therefore, more hours spent on outdoor activities could help prevent the onset of myopia.
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 Figure 9: Hours of Sleep per day for Youths with and without Myopia


Figure 9 shows that most of the respondents sleep between 6 to 8 hours per day, which is close to the recommended amount of sleep (8 hours). Hours of sleep may not be a reliable guide, but we feel that giving the eye time to rest and recuperate is still useful. However, we feel that hours of sleep are not crucial based on our survey.


Lastly, the government should make the eye checks more regular for the schools. At this point in time, eye screenings are held only once a year up to secondary school level. Frequent eye checks would ensure that the myopia rate is closely monitored. There should be more talks regarding myopia and the importance of having good eyesight. Teachers can give frequent reminders to the students to take good care of their eyes. 

Since the one important contributing factor to myopia is the excessive use of computers, the government can make it mandatory for all computers to come with a glare filter. In this way, the eye will not be affected by the glare of the computer screen. Parents should also take responsibility and make sure that their children take regular breaks in between. 

Overall, it has to be a national effort, with the government initiating the plans and funding research, while the schools and parents work together to help ensure that their children have proper eye care. Eventually, it is up to the children themselves to take good care of their eyes. Only then, will the rate of myopia slow down.

Conclusion

Singapore faces an exponential increase in myopia rates, and the trend appears to continue even in the next 10 years. The causes, which have been identified, are genetics, environmental and health factors, and intensive research has been carried out to try to halt the increase as well as to treat myopia. However, a nationwide effort is required and even then, there is the question of whether the development of myopia can be completely eliminated if genetics was one of the major factors. If that is the case, then it seems that we can only slow the onset of myopia, and thus reduce the chances of high myopia, but not completely arrest the development of myopia in Singaporean youths.
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