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Abstract
Background: Given the rising public health burden of myopia, population-based data on the level of
awareness about myopia amongst parents in Singapore are required for planning future awareness
campaigns and public health interventions. This study aimed to evaluate the level of awareness of
myopia amongst a group of parents residing in Singapore. Methods: This study was a cross-sectional
survey. A sample of 326 participants aged 19 to 69 years with at least 1 child were recruited at The Kidz
Academy (TKA) 2018 exhibition in Singapore. Socio-demographic characteristics, smart device use and
awareness of myopia (prevalence and mitigation strategies) were collected via an interviewer-
administered online questionnaire. Results: 56.7% (185/326) of survey respondents were aware of the
high prevalence of myopia amongst secondary school-going Singaporean children. 18.1% (59/326) of
the respondents reported that an eye-to-screen distance of less than 30 cm was acceptable and 27.0%
(88/326) were unaware of the importance of regular eye examinations among children. Less than half of
the respondents [46.6% (152/326)] correctly identi�ed that Singaporean children spend at least 6.5 hours
a day on digital screens. 87.7% (286/326) were aware of the importance of outdoor activity as an
intervention to slow the progression of myopia, with female respondents signi�cantly more likely to be
aware of its importance [odds ratio (OR) = 2.12, 95% con�dence interval = 1.09 – 4.13, χ2 = 4.86, P = .03].
Conclusion: Survey respondents demonstrated a good level of awareness of the high prevalence of
myopia in Singapore and the protective role of outdoor activity in its development and progression.
Awareness campaigns may be bene�cial for promoting regular eye examinations amongst children and
educating the public on the risk of excessive time spent on smart devices.

Background
Myopia is a major global public health and economic problem. An estimated 1.95 billion people
worldwide have myopia and this �gure is expected to increase to 5 billion by 2050 [1]. In Singapore alone,
estimates suggest that the prevalence of myopia is as high as 11% amongst children aged 6 – 72
months [2] and over 70% in those undertaking college education [3]. Moreover, myopia poses a
considerable �nancial burden, with estimated annual direct costs in Singapore at US$755 million, and
globally at USD$328 billion [4].

The causes of myopia are both genetic and environmental [5, 6], with leading modi�able environmental
risk factors including increased near work activity and reduced time spent outdoors during childhood [7-
10]. As a case in point, a recent randomised controlled trial reported that children who were engaged in
one 40-minute class outdoors per day and whose parents encouraged more outdoor activity after school
had a 9.1% lower incidence of myopia compared to normal controls [9]. In Singapore, strategies to modify
environmental risk factors of myopia through improved education and awareness as well as school
screening programs have been successful in reducing the prevalence of myopia by 5% in primary school
children [11, 12]. A study in China also reported that children had a lower risk of developing myopia if
their parents paid attention to their vision from a young age [13], highlighting the indispensable role that
parents play in myopia management.
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There is currently a paucity of data investigating the awareness of myopia and its management
strategies amongst parents worldwide. One study in Ireland evaluated the awareness and attitudes of
329 parents with children aged  8 – 13 years and reported that only 46% considered myopia to be a
health concern and only 14% showed concern about their children developing myopia [14]. To our
knowledge, only a few studies have assessed the awareness of myopia amongst parents residing in
Singapore [15, 16]. Given the rising prevalence of myopia in Singapore and the critical role parents will
play in addressing this worsening epidemic, understanding their level of awareness of myopia risks,
prevention and management will prove indispensable to public health programmes for myopia. Herein,
we present the observations of a survey of parental awareness of myopia, its management strategies,
and smart device usage amongst parents residing in Singapore.

Methods
Participant recruitment

Parents with at least one child aged 16 years or younger who attended The Kidz Academy (TKA)
exhibition in Singapore (29 June to 1 July 2018) were invited to complete a  tablet-based questionnaire,
which was administered face-to-face by trained interviewers. Eligible participants provided written
informed consent before administration of the questionnaire.  Principles of the Declaration of Helsinki
were observed.

Questionnaire

An interviewer-administered online questionnaire (Google form) was developed by the research team
(Additional �le 1). The questionnaire consisted of 13 items that were separated into two domains. The
�rst domain captured the participants’ socio-demographic information (5 items) and evaluated basic
awareness of myopia and eye care management strategies (4 items). The second domain recorded their
children’s demographics and past ocular history (4 items).

Socio-demographic items

Participant socio-demographic information included age, gender, race, highest educational quali�cation
and number of children (5 items). The questionnaire also recorded the age of the participants’ children
and the children’s last eye examination period. The �rst 2 items enquired about the age and last eye
examination period of the �rst child, while the remaining 2 items enquired about the other child/children’s
age and last eye examination period.

Myopia knowledge and awareness items

The questionnaire contained 4 items on the participants’ myopia awareness, consisting of 3 four-option
multiple choice items with 1 correct answer and 1 four-option item with more than 1 correct answer:
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i. The participants were asked to state what they believed the prevalence of myopia was in secondary
school-going Singaporean children by selecting one of the following percentages: 30%, 50%, 75% or 90%.
The correct answer of 75% was based on data from the Singapore Health Promotion Board (HPB) in 2011
[12].

ii. The next item required the participants to state what they believed was the average amount of time 12-
year old children in Singapore spend on devices daily by selecting one of the following options: 2 hours,
4.5 hours, 6.5 hours or 8 hours. The correct answer was 6.5 hours based on a report from the DQ Institute
[17].

iii. The participants were then asked on their awareness of the minimum safe distance of device screens
from the eyes, by requiring them to select one of the following options: 10cm, 20cm, 30cm or 40cm. The
correct answer was 30 cm based on studies investigating the average working distance when using
phones, and that closer working distances were associated with adverse ocular symptoms [18, 19].

iv. The last item which had multiple correct answers was related to participant awareness of strategies to
prevent the onset and slow the progression of myopia, with the correct answer being all four of the
proposed strategies, including outdoor activity and natural light exposure, looking far into the distance,
taking regular breaks and undergoing annual eye check-ups.

Statistical analysis

De-identi�ed data were downloaded from the Google form server and imported into SPSS statistics
software version 25.0 (IBM Corporation, United States). A P-value of .05 was used for signi�cance testing.
Descriptive statistics were used to summarise the demographic characteristics of the survey population
and logistic regression tests were utilised to compare the questionnaire responses.  Multinomial logistic
regression was used to assess the relationship between the demographic variables and participants’
awareness of the prevalence of myopia, recommended eye-to-screen distance and average daily time
spent on devices. Binomial logistic regression was utilised to investigate the association between the
demographic variables and knowledge of the effective strategies to prevent the onset and slow the
progression of myopia. Odds ratios (OR) and 95% con�dence intervals (CI) were also calculated for risk
factors that were signi�cantly and independently associated with the participants’ myopia awareness.

Results
Parent demographics

Of the 605 individuals who were invited to complete the questionnaire, a total of 326 (53.9%) agreed to
participate (Table 1). The sample of the participants who completed the questionnaire had a mean age of
37.1 ± 7.9 years and 63.5% (207/326) were female. The majority of the participants were of Chinese
ethnicity (71.8%, 234/326), and 46.3% (151/326) had completed a Bachelor’s degree. The mean number
of children per family was 1.7 ± 0.8, with nearly half (46.6%, 152/326) having only 1 child.
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Myopia awareness and knowledge

Fifty-seven percent of participants (185/326) correctly indicated the prevalence of myopia in secondary
school-going children in Singapore to be 75% (Table 2). Over half of all participants (53.4%, 174/326)
underestimated the time spent on devices amongst primary school-aged children in Singapore (i.e. 6.5
hours daily). Fifty-nine participants (18.1%) indicated that an eye-to-screen distance of less than 30 cm
was acceptable, while 14 participants (4.3%) reported that 10 cm was acceptable. Almost 9 in 10 (87.7%,
286/326) participants identi�ed outdoor activity and natural light exposure as effective strategies in
preventing the onset and progression of myopia. In addition, 75.2% (245/326) and 82.5% (269/326) of
the participants, respectively, indicated that looking into the distance and taking regular breaks from
device use were important strategies in managing myopia onset and progression. Nearly three-quarters
(73.0%, 238/326) of participants reported that regular eye check-ups were important for children. Overall,
204 participants (62.6%) indicated that all four management strategies were effective in mitigating
myopia.

After adjusting for covariates (age, gender and highest educational attainment), logistic regression
analysis revealed no signi�cant associations between participant demographics and the awareness of
the prevalence of  childhood myopia in Singapore, awareness of the average daily time spent on devices
amongst Singaporean children, or the appropriate eye-to-screen distance (Table 3). Females were more
likely to be aware of the effectiveness of outdoor activity in delaying the onset and reducing the
progression of myopia (χ2 = 4.86, P = .03).

Children demographics and eye check-ups

Among the 326 participants, we captured demographic data of 524 children with a mean age of 6.1 ± 3.9
years (Table 4). Data on the utilisation of eye health care services was complete for 462 (88.2%) children.
Of these, participants self-reported that nearly half (48.7%, 225/462) of the children had undertaken an
eye examination within the last 12 months, while 180 (39.0%) children had never had a previous eye
examination.

Discussion
This survey evaluated the level of awareness of childhood myopia and its management strategies
amongst a group of Singapore-based parents. A decent overall level of awareness was observed
amongst the participants, with almost 60% being aware of the high prevalence of myopia amongst
Singaporean children, and a higher proportion (87.7%) being aware that outdoor activity and natural light
exposure were effective management strategies for myopia. Nevertheless, a signi�cant proportion (39.0%,
180/462) of the sampled child population had never had an eye examination.

Previous surveys conducted in China [13] and Ireland [14] have highlighted the importance of parental
awareness of myopia risk factors in the control of the condition. Of particular interest, Zhou and co-
workers (2017) reported that positive parental attitudes and behaviours towards their children’s vision,
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such as ensuring su�cient sleep and monitoring device usage, were associated with a delayed onset and
reduced progression of myopia among Chinese children [13]. Despite this, overall parental awareness of
some key risk factors, such as excessive near work activity and increased screen time, were found to be
lacking in these previous reports. This is in line with �ndings from the present survey that over 50% of the
participants were unaware that the average child’s screen time was 6.5 hours per day, and 18.1% of
participants considered an eye-to-screen distance of less than 30 cm to be acceptable.

In Singapore, the National Myopia Prevention Programme (NMPP) promotes myopia screening in
preschool to secondary school students, assisting in the early detection of myopia and raising parental
awareness. The impact of the NMPP has recently been highlighted by the HPB of Singapore, with a study
in 2011 reporting a 5% reduction in the prevalence of myopia among Singaporean primary school
children between 2005-2011 [12]. Our �nding of a good overall level of myopia awareness amongst the
participants is therefore not surprising and may re�ect the positive impact of the NMPP as well as other
efforts in Singapore that have aimed to raise awareness of myopia. Nonetheless, the �nding in the
present survey that nearly 40% of participating Singaporean children had never undertaken an eye
examination is noteworthy. Given that guidelines from the Singapore Health Services (SingHealth)
recommend that children aged 16 years and under should have an eye examination every 1 to 2 years
[20], this �nding provides evidence that improved efforts may be required to address key barriers (real and
perceived) to accessing regular eye examinations.

The limitations in the current survey include the relatively small and unevenly distributed sample size with
respect to age, gender and educational quali�cation. Non-response bias may also be present, given that
46.1% (279/605) decided not to participate and/or did not complete the questionnaire. Su�cient
information from all the non-responders was not available to quantify bias. In addition, the setting of
participant recruitment could also be a potential source of bias. That is, it could be speculated that
parents attending an education exhibition may be more engaged in their children’s health and education,
thus more likely to be aware of myopia and its risk factors. An additional potential source of bias may
have been that survey responses were obtained via self-report, with the result being that recall bias could
not be discounted. Finally, the questionnaire may not have included a su�ciently varied range of
questions to collect data on parental knowledge and attitudes to myopia. For example, additional
questions that might have bene�tted the study would have interrogated whether parents were aware of
myopia’s classi�cation as a disease, or whether they were aware of available myopia control methods
such as contact lenses or atropine treatment. However, owing to the setting of this study and the
likelihood that parents would not spend a long period of time answering many questions, only a small set
of questions was asked.

Conclusion
This survey provides insights into knowledge and awareness of myopia amongst a group of Singapore-
based parents. The results suggest a good degree of myopia awareness and smart device use
management, however further improvements in eye care utilisation amongst Singaporean children may
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be warranted. Given that parents play a prominent role in myopia management, additional research
exploring awareness of myopia-related risk factors amongst a larger population of Singaporean parents
may assist in guiding more targeted public awareness campaigns.

List Of Abbreviations

Abbreviation Description

CI Con�dence Interval

HPB Health Promotion Board

NMPP National Myopia Prevention Programme

OR Odds Ratio

SingHealth Singapore Health Services

TKA The Kidz Academy
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Variables n (%)
Total number 326 (100)

Age  
  Less than 29 years old 44 (13.5)
  30 to 39 years old 180 (55.2)
  More than 40 years old 102 (31.3)

Gender  
  Male 119 (36.5)
  Female 207 (63.5)

Ethnicity  
  Chinese 234 (71.8)
  Malay 9 (2.8)
  Indian 61 (18.7)
  Eurasian 6 (1.8)
  Others 16 (4.9)

Education  
  Diploma or the equivalent 107 (32.8)
  Bachelor's degree 151 (46.3)
  Master's degree or higher 68 (20.9)

Number of children  
  1 152 (46.6)
  2 134 (41.1)
  3 29 (8.9)
  4 and above 11 (3.4)

Table 2. Participant awareness of myopia
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Variables n (%)
Total number 326 (100)
In Singapore, by the time children reach secondary school, what is the prevalence of myopia?  

  30% 24 (7.4)
  50% 100 (30.7)
  75% 185 (56.7)
  90% 17 (5.2)
On average, how much time do 12-year children spend on devices daily?  

  2 hours 56 (17.2)
  4.5 hours 118 (36.2)
  6.5 hours 139 (42.6)
  8 hours 13 (4.0)
What is considered a minimum 'safe distance' from the eyes to the screen of mobile device?  

  10 cm 14 (4.3)
  20 cm 45 (13.8)
  30 cm 220 (67.5)
  40 cm 47 (14.4)
What are effective ways of preventing the onset or progression of myopia? (you may select more than one)  

  Outdoor activity and natural light exposure 286 (87.7)
  Looking far into the distance 245 (75.2)
  Taking regular breaks 269 (82.5)
  Annual eye check-ups 238 (73.0)
  All four of the above 204 (62.6)

Table 3. Logistic regression analysis for factors associated with awareness of myopia among
Singaporean parents 

Item Age Gender Education
χ2 P χ2 P χ2 P

Prevalence of childhood myopia 5.48 .48 3.77 .29 5.29 .51
Daily time spent by children on devices 6.30 .39 2.11 .55 4.94 .55
Eye to screen distance 8.50 .20 1.26 .74 2.80 .83
Effective myopia mitigation strategies      

Outdoor activity and natural light exposure 0.66 .72 4.86 .03 4.31 .12
Looking far into the distance 4.58 .10 3.14 .08 0.38 .83
Taking regular breaks 0.21 .90 1.36 .24 5.23 .07
Annual eye check-ups 1.26 .53 0.05 .82 1.95 .38
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Table 4. Children demographic and eye check-up frequency

Variables n (%)
Total number 524 (100)
Age of children  
  0 to 4 years old 208 (39.7)
  5 to 9 years old 210 (40.1)
  10 to 14 years old 95 (18.1)
  More than 14 years old 11 (2.1)
Total number 462 (100)
Period of last eye check-up  
  Never 180 (39.0)
  Within the last year 225 (48.7)
  Between 1 to 2 years ago 43 (9.3)
  Between 2 to 3 years ago 12 (2.6)
  More than 3 years ago 2 (0.4)

Additional Files

File name Title of data Description of data

Additional
�le 1

BMC Ophthalmology submission -
questionnaire

The interviewer-administered online
questionnaire

Figures
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Figure 1

Interviewer-administered online questionnaire.
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