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Abstract
Myopia has a multifactorial etiology, although environmental factors are predominant in

determining its current patterns. Currently, associations between near work activities and

myopia have not been consistently observed. Therefore, we performed a systematic review

to quantify the effect of near work activities on myopia in children. Relevant articles pub-

lished between 1989 and 2014 were identified in MEDLINE, Embase, and the Cochrane

Library, and the citation lists were reviewed. Twelve cohort studies and 15 cross-sectional

studies were included (25,025 children aged between 6 and 18 years). The I2 statistic was
used to assess heterogeneity. Study-level data were pooled using a random-effects model

or a fixed-effects model (when less than 5 studies were included). We found that more time

spent on near work activities was associated with higher odds of myopia (odds ratio [OR] =

1.14; 95% confidence interval [CI] = 1.08–1.20) and that the odds of myopia increased by

2% (OR:1.02; 95% CI = 1.01–1.03) for every one diopter-hour (hr) more of near work per

week. Therefore, the development of a strategy to reduce the impact of near work on myo-

pia would be important for preventing myopia in children.

Introduction
The prevalence of myopia has increased dramatically in recent years around the world and, in
some highly educated groups such as law and medical students, it now exceeds 80% [1, 2]. Con-
sistent with the increase in overall myopia, there has been an increase in the prevalence of high
myopia. High myopia is an crucial public health problem because of its association with an
increased risk of several ocular diseases including myopic retinal degeneration, retinal detach-
ment, glaucoma, cataract, visual impairment, and blindness [3–5]. Therefore, it is important to
identify the possible risk and preventive factors in the development of myopia.

Myopia is generally believed to have a multifactorial etiology [6], and early onset of myopia
is associated with high myopia in adult life [7–9]. The rapid increase in the prevalence of
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myopia some area of the world suggests that environmental factors such as increasing educa-
tional pressures and urbanisation might be important factors in determining the current pat-
terns of school myopia” [6, 10].

Near work is considered as the activities done at short working distance such as reading,
studying (doing homework, writing), computer use/playing video games, or watching TV, etc.)
[11–13]. Due to the high visual demands of near work including reading, and the tendency for
myopia to develop during the school years, the time children spend engaging in reading and
other near work has long been considered to be a potential cause to myopia development.
However, the associations between time spent reading and myopia have not been consistently
observed [12, 14–16]. Therefore, the aim of this review is to examine the magnitude of the asso-
ciation between time spent on near work and myopia by systematically identifying and quanti-
tatively combining all available and relevant studies.

Materials and Methods

Search Strategy
We searched several databases (MEDLINE, Embase, and the Cochrane library), from April 1,
1989 to May 1, 2014, to identify potentially relevant articles. Our search included combined
Medical Subject Headings and keywords for children with myopia (study population) and near
work activities. The search terms included (“myopia” OR “short-sighted” OR “near-sighted”
OR” refractive errors”) AND (“near work”OR “studying” OR “reading” OR “reading distance”
OR “working distance”.) There were no language restrictions. After deleting duplicate articles,
two authors independently screened the studies for inclusion, retrieved potentially relevant
studies, and determined study eligibility. Then we reviewed the bibliographies of all selected
articles to identify additional studies. Disagreements were resolved by consensus.

Inclusion and Exclusion Criteria
Near work was defined as the sum of activities with short working distance such as reading,
studying, writing, doing homework, watching TV, or playing video games, etc. We included
studies that reported any near work activities as covariates with myopia, myopia incidence or
progression as the outcome measure. We excluded studies that enrolled subjects older than 18
years of age.

Data Extraction
For each study, the following characteristics were extracted: (i) last name of first author, (ii)
year of publication, (iii) study design, (iv) race/ethnicity of the study population if available, (v)
number of subjects in the analysis, (vi) age range of subjects included in the studies, (vii) defini-
tion of myopia or myopia progression, (viii) definition of near work. (ix) effect estimate(s), and
(x) which confounding factors was adjusted for.

To quantify the effect of near work activity (reading, writing, computer use, and playing
video games) on myopia development, some authors computed a weighted variable by adding
three times reading, two times computer use, and two times video games use in hours per day
as diopter hours [11]. Each article was rated according to the “strength of evidence” as defined
by the American Academy of Ophthalmology’s glaucoma panel [17]. Level I indicates that the
data provided strong evidence in support of the recommendation, that the design of the study
addressed the issue in question, and that the study was performed in the population of interest
and executed in a manner that ensured the production of accurate and reliable data, using
appropriate statistical methods. Level II indicates that the data provided substantial evidence in
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support of the recommendation but that the evidence was lacking in some qualities. Level III
indicates a consensus of expert opinion in the absence of evidence that met the requirements of
levels I and II. Recommendations for clinical outcomes were evaluated as levels A, B, or C [17].
Level A indicates that the recommendation is very important to the clinical outcome; level B
indicates that the recommendation is moderately important; and level C indicates that the rec-
ommendation is relevant but not critical.

Statistical Analysis
To evaluate the effect of near work on myopia, the evaluated outcomes included prevalent
myopia, myopic development or progression. We reported dichotomous outcomes as odds
ratios (ORs) and continuous outcomes as the mean and their respective 95% confidence inter-
vals (CIs). For studies that did not report estimate for general near work, we choose the activity
with the shortest working distance to estimate the association. Similarly, we tried to include
unadjusted data in our meta-analysis unless only adjusted outcomes being reported. The I2 sta-
tistic was calculated to determine the proportion of inter-study variation due to heterogeneity,
which suggested thresholds for low (25–49%), moderate (50–75%) and high (>75%) values.
Study-level data were pooled using a random-effects model [18, 19]. In analyses that included
less than 5 studies, a fixed-effects model was used. For any single study with multiple publica-
tions (e.g., Singapore Cohort Study of the Risk Factors for Myopia [20–22] and Sydney Myopia
Study [20, 23–25]), we only included each set of study participants in the analysis once. We
assessed for possible publication bias or a systematic difference between smaller and larger
studies with a funnel plot. All statistical analyses were performed with STATA/SE 12.0 (Stata-
Corp LP, College Station, TX). A 2-sided p value less than 0.05 was regarded as significant for
all analyses.

Results
The electronic database searches identified 14,069 citations. After evaluating these citations
and their bibliographies, 27 studies met the inclusion criteria for this review (Fig 1) [12–14, 20–
43]. The importance of clinical outcomes and the characteristics of included studies are sum-
marized in S1–S4 Tables. We included 15 cross-sectional [13, 14, 20, 21, 23, 24, 27–29, 34–36,
41–43] and 12 longitudinal studies [12, 22, 25, 26, 30–33, 37–40]. Fourteen studies were con-
ducted in Asia [12, 14, 20–22, 28, 30, 33–35, 39, 41–43], 6 studies were conducted in North
America [13, 29, 31, 32, 38, 40], 3 studies were conducted in Australia [23–25], 3 studies were
conducted in Europe [26, 27, 37], and 1 study was conducted in the Middle East [36]. All stud-
ies were published between 1989 and 2014 and included a total study population of 25,025
individuals. Time spent on near work was assessed by questionnaires completed by parents,
children or both. The definition of myopia varied across studies.

Estimate of the association between near work activities and prevalence
of myopia in cross-sectional studies
Fifteen cross-sectional studies investigated the relationship between near work activities and
prevalence of myopia (S2 Table). Ten of them showed that more near work activities appeared
to increase the prevalence of myopia in children 6–18 years old [13, 21, 23, 27, 29, 34–36, 41,
42]. Among 210 Chinese children 8–9 years old, Saw et al reported that myopic children per-
formed more total near work activities (2.7± 0.7 hrs/day) than non-myopes (2.3± 1 hrs/day)
(p = 0.0027) [34]. Among 1,005 7-9-year-old children from the Singapore Cohort Study of the
Risk Factors for Myopia (SCORM), those who read more than two books per week had a
higher risk (OR = 3.05; 95% CI = 1.80–5.18) of having myopia (spherical equivalent error
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(SER) of at least≦- 3.0 diopters [D]) than those who read fewer than two books [21];the result
of an analysis of 7-9-year-old Chinese children from both China and Singapore showed that
the OR of myopia (SER≦- 0.5) in children who read more than two books per week was 1.43
(95% CI = 1.05–1.94) after adjusting for age, night-light use, parental myopia and country [41].
In 2353 children aged 12–13 years old from the Sydney Myopia Study (SMS), close reading dis-
tance (<30 cm) and continuous reading (>30 min) increased the risk of myopia by 2.5-fold
(95% CI = 1.74–4.0) and 1.5-fold (95% CI = 1.05–2.10), respectively [23]. Mutti et al found that
the multivariate OR of myopia for each diopter-hr per week of near work was 1.02 (95%
CI = 1.008–1.032) in 366 American children (mean age of 13.7 years) [13]. In 1378 children
aged 15–18 years old from Greece, 43.1% of the myopic children studied>5 hours per day
compared with 28.6% of the non-myopic children (χ2 = 37.36, p< 0.001) [27]. Deng et al stud-
ied 147 American, predominantly white children aged 6–18 years old and found the myopic
children watched more television (12.78± 9.28 hrs/week) than non-myopes (8.91± 5.95 hrs/

Fig 1. Flow diagram outlining the selection process for the inclusion of studies in the systematic review andmeta-analysis. The electronic database
searches identified 14,069 citations. After evaluating these citations and their bibliographies, 11 cross-sectional and 3 cohort studies met the inclusion criteria
for quantitative analysis for this systemic review. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISAMGroup (2009). Preferred Reporting ltems for
Systematic Reviews andMeta-Analyses: The PRISAM Statement. PloS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097. For more information, visit
www.prisma-statement.org.

doi:10.1371/journal.pone.0140419.g001
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week) (p = 0.02) during the school year. In that study, the multivariate OR for the association
between myopia and TV viewing was significantly higher than 1.0 [29]. In 377 children aged
6–12 years old from Thailand, the multivariate OR of myopia for each diopter-hr per week of
near activities was 1.019 (95% CI = 1.005–1.033) [35]. Khader et al also reported that the odds
of having myopia increased by 24% and 16% for each additional 1 hour spent on writing/read-
ing and computer work outside of school, respectively, based on a binary logistic regression
analysis in 1777 children aged 12–17 years old from Amman [36]. Among 681 5-13-year-old
Chinese children, Guo et al also demonstrated 38% higher odds of having myopia in those who
spent more time indoor studying after adjusting for age and maternal myopia [42].

However, 5 other cross-sectional studies did not produce consistent results regarding
whether near work activities were risk factors for myopia [14, 20, 24, 28, 43]. Lu et al studied
1,892 children in rural China (mean age of 14.6 years) and found that compared to non-myo-
pic children, myopic children (SER≦-0.5D) did not spend more time on near work activities,
including homework (35.3±25.9 versus 34± 24.4 diopter-hrs/week, p = 0.62), personal reading
(23.8± 24.7 versus 20.7± 21.2 diopter-hrs/week, p = 0.12), watching TV (6.8± 5.3 versus 6.2±
5.2 diopter-hrs/week, p = 0.22) and playing video games/computer use (18.9± 24.9 versus 21.8
± 24.7 diopter-hrs/week, p = 0.11) [14]. After adjusting for age, sex, and parental education,
none of the near work activities were associated with myopia [14]. Based on a survey by Rose
et al involving 4118 children aged 6 and 12 years, the prevalence of myopia was similar among
children who spent a low (0–2 hrs/day), moderate (1.6–3.1 hrs/day) or high (>2.6–3.0 hrs/day)
amount of time per day on near work activities in both 6- (p = 0.08) and 12-year-old (p = 0.8)
subjects [24]. Rose et al also compared the prevalence of myopia among 6-7-year-old Chinese
children who live in Sydney to those who live in Singapore and found only 3.3% myopic
(SER≦-0.5D) Chinese children living in Sydney compared to 29.1% living in Singapore. Inter-
estingly, children who live in Sydney even spent more time on total near-work activities (29.93
± 20.09 hrs/week) than those who live in Singapore (23.54± 11.84 hrs/week) [20]. Among 145
Taiwanese children who live in rural areas, Wu et al found a weak correlation between myopia
and television watching (p = 0.059) and no significant associations with other near work activi-
ties (reading/writing, computer, and playing piano, etc) [28]. Lin et al studied 386 children liv-
ing in inner city Beijing and found that children aged 6–12 years with a high level of near work
time (3.86–8 hrs/day) did not exhibit significantly more myopic refraction than children with
moderate (2.79–3.85 hrs/day) and low (<2.79 hrs/day) levels of near work time after adjusting
for the children’s age, gender, average parental refractive error, and time spent on outdoor
activities (p trend = 0.94), as well as in children aged 13–17 years (p trend = 0.63) [43].

Estimate of the association between near work activities and incidence
of myopia in cohort studies
Six cohort studies investigated the relationship between near work activities and the incidence
of myopia (S3 Table). Only two reported that more near work activities increased the risk of
developing myopia [25, 31], but others found no correlation between near work activities and
the incidence of myopia [22, 32, 37, 39]. In 1329 children aged 6–14 years old from the Collab-
orative Longitudinal Evaluation of Ethnicity and Refractive Error (CLEERE), the mean differ-
ence in near work was 3.0 more diopter-hrs per week in the became-myopic group (<-0.75D)
1 year before the onset of myopia, which is an increase of 1.7 diopter-hrs per week over the
prior year [31]. French et al also reported 5~6 years of follow-up in 2103 children aged 6 and
12 years old at baseline from an SMS database and demonstrated that children who became
myopic (≦-0.5D) performed significantly more near work (19.4 vs. 17.6 hrs/week; p = 0.02) in
the younger cohort (6 y/o at baseline) [25]. In contrast, Saw et al studied 994 Chinese children
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aged 7–9 years old from Singapore and found that the multivariate risk ratio (RR) of incident
myopia was 0.99 (95% CI: 0.97–1.01) per diopter-hr per week of near work [22]. In 514 chil-
dren aged 8–9 years old from the Orinda Longitudinal Study of Myopia (OLSM), Jones et al
recorded the refractive status for 5 years and inquired about the time spent on various activities
in the past. They found that children in the myopic shift group did not spend more time (39.49
± 20.79 diopter-hrs/week) at near-work activity than the non-myopic group (39.22± 19.67
diopter-hrs/week)(p = 0.90) [32]. Among children older than 11 years from the Avon Longitu-
dinal Study of Parents and Children (ALSPAC), those who spent greater than 3 hours per day
reading had a relatively higher risk of developing myopia compared to those who spent less
than 3 hours per day reading (hazard ratio, HR = 1.22, 95% CI = 0.96–1.55, p = 0.098) [37].
Wu et al also studied 571 children aged 7–11 years old from the suburban area of southern Tai-
wan and reported that near-work activities such as reading, writing, computer use, piano play-
ing, painting or television watching did not increase the risk of developing myopia in non-
myopic school children after adjusting for ROC (recess outside the classroom) program and
school years [39].

Estimate of the association between near work activities and myopia
progression in prospective studies
Six longitudinal studies demonstrated the relationship between near work activities and the
progression of myopia (S4 Table). Two longitudinal studies suggested that near-work activities
were risk factors for myopic progression [26, 30], but the findings of other studies did not sup-
port that conclusion [12, 33, 38, 40]. Among 238 children with a mean age of 10.9 years, Pärssi-
nen et al found that the faster progression group (-2.9± 0.6D) had a significantly shorter
reading distance (22± 3.8 cm) and longer time spent on reading and near work activities (3.5±
0.9 hrs/day) than the slower progression group (-0.5± 0.3D) (24.1± 4.3 cm, 2.9± 0.8 hrs/day,
respectively) over a 3-year follow-up [26]. Similarly, Hepsen et al studied 117 Turkish boys
with a mean age of 12.9 years old and found that 48.8% of the children with a mean of 6 hrs/
day of reading and near work activities had a myopic shift over 3 years compared with only
18.9% boys who displayed a myopic shift in the control group [30]. However, among 80 Chi-
nese children aged 7–11 years old, Yi et al reported that even though the intervention group
(near and middle vision activity<30 hrs/week and outdoor activity>14–15 hrs/ week) had
less myopic progression (0.38± 0.15D/ year) than the control group (0.52± 0.19D/year), there
was no significant difference between both groups in the time spent on near work activities at
the two year follow-up [33]. Saw et al studied 153 6-12-year-old children from Singapore over
a period of 2 years and found no statistically significant associations between cycloplegic sub-
jective refraction changes and total or raw near work activities (time spent reading and writing
as well as reading distance) after adjusting for age, gender, and parental history of myopia [12].
In 835 children aged 6–14 years old from the CLEERE study, Jones-Jordan et al found that the
number of hours at each near work activity, such as reading for pleasure, studying, computer
or TV, per week was not significantly associated with annual myopia progression at an a priori
level of p≦0.01 [38]. Scheiman et al also reported on 469 6–11 children aged 6–11 years from
COMET (Correction of Myopia Evaluation Trial) and demonstrated that for each additional
hour spent on near work activities per week at baseline, the odds of having stable myopia by
age 15 decreased by 2% (p = 0.07) [40].

Evidence Synthesis
Among the 15 cross-sectional studies, we excluded 4 that did not report odds ratios or their
study participants were already included in other studies [20, 24, 41, 43]. This left 11 studies
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with a total of 10,384 participants for inclusion in the meta-analysis (Fig 2) [13, 14, 21, 23, 27–
29, 34–36, 42]. The forest plot showed a pooled odds ratio of 1.14 (95% CI: 1.08–1.20), suggest-
ing that near work is associated with myopia. However, near work was defined differently
across studies, and this might explain some of the heterogeneity (I2 = 89.7%). The funnel plot
showed that the distribution of studies was asymmetrical compared to the summary estimate
(p = 0.003, Fig 3). This result might be explained by potential publication bias or small study
effect. We also conducted two separate subgroup analyses based on the definition of near work.
Children who performed more near work were more likely to be myopic, (Odds ratio [OR] =
1.85; 95% confidence interval [CI] = 1.31–2.62; I2 = 85%, Fig 4) [21, 23, 27, 28, 34, 36] and the
odds of myopia increased by 2% (OR:1.02; 95% CI = 1.01–1.03; I2 = 42.8%) for every one diop-
ter-hour more of near work per week (Fig 5) [13, 14, 29, 35, 42]. Three of the six cohort studies
reported similar outcome measures in assessing the development of myopia [22, 32, 37]. The
meta-analysis estimates showed that the incidence of myopia did not increase with increasing
diopter-hrs spent on near work activities (risk ratio of 1.00, 95% CI: 0.99–1.01, I2 = 43%, Fig 6).
Because studies reported outcomes regarding myopic progression very differently, we were not

Fig 2. Forest plot of studies reporting an association between near work and prevalence of myopia (odds ratio). A pooled odds ratio of 1.14 (95% CI:
1.08–1.20) suggested that near work was associated with myopia.

doi:10.1371/journal.pone.0140419.g002
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Fig 3. Funnel plot with pseudo 95% confidence limits of studies reporting an association between
near work and prevalence of myopia. The funnel plot showed that the distribution of studies was
asymmetrical compared to summary estimates.

doi:10.1371/journal.pone.0140419.g003

Fig 4. Subgroup of studies reporting the association between near work (dichotomized) and prevalence of myopia (odds ratio). A pooled odds ratio
of 1.85 (95%CI: 1.31–2.62) indicated that children who performed more near work were more likely to be myopic.

doi:10.1371/journal.pone.0140419.g004
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able to combine their results [12, 26, 30, 33, 38, 40]. We also summarized the differences in
time spent on near work activities between myopes and non-myopes from four studies [13, 14,
29, 32]. On average, children with myopia spent 0.66 more hours per week on reading (95% CI:
0.16–1.17) compared to those without myopia. Time spent on watching TV, playing computer
or video games, and studying was not significantly associated with myopia (Table 1).

Discussion
The evidence for clinical recommendations is based on a comprehensive search of relevant arti-
cles and a consolidation of the available evidence. Because only 1 of the evaluated studies was a
randomized controlled trial and all others were observational studies, the “strength of the evi-
dence” for all recommendations was considered to be II. Therefore, recommendations regard-
ing decreased near work activities were considered level B, which is moderately important to
outcome (Table 2).

Myopia is one of the five immediate priorities for the ‘Vision 2020’ initiative as set out by
the World Health Organization (WHO) because it is an important cause of reduced vision in
populations throughout the world [44]. The prevalence of myopia around the world has
increased recently [45]. Several factors have been suggested to play a role in the development of
myopia. Other than genetic factors, environment is also an important contributing factor in
the development of myopia. Studies on populations with very similar genetic backgrounds that

Fig 5. Subgroup of studies reporting an association between near work (per diopter-hour/week) and prevalence of myopia (odds ratio). In children,
the odds of myopia increased by 2% (OR:1.02; 95% CI = 1.01–1.03; I2 = 42.8%) for every one diopter-hour more of near work per week.

doi:10.1371/journal.pone.0140419.g005
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Fig 6. Forest plot of studies reporting an association between near work and the incidence of developing myopia (risk ratio, RR). The incidence of
myopia was not increased as children spent more diopter-hours performing near work activities (RR:1.00, 95% CI: 0.99–1.01).

doi:10.1371/journal.pone.0140419.g006

Table 1. The difference in time spent on near work activities betweenmyopes and non-myopes.

Mean differences hours per week (95% CI) Heterogeneity (I2)

Reading 0.66 (0.16 to 1.17) 8%

Watching TV -0.22 (-0.96 to 0.51) 66%

Playing computer or video games 0 (-0.60 to 0.57) 54%

Studying -0.01 (-0.60 to 0.57) 71%

doi:10.1371/journal.pone.0140419.t001

Table 2. Clinical recommendations for the different behaviors.

Behavior Recommendation Evidence
rating

Near
work

Decrease the time spent reading to reduce the risk of children developing
myopia

II, B

B = moderately important recommendation; II = substantial evidence supporting recommendation but

lacking some qualities required for strong support.

doi:10.1371/journal.pone.0140419.t002
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grew up in different environments have shown that those growing up in rural environments
have a lower prevalence of myopia [46]. Environmental influences related to prolonged reading
or near work as well as fewer hours spent outdoors are associated with a higher prevalence of
myopia. A systematic review and meta-analysis to identify the association between time spent
outdoors and myopia indicated a 2% reduced odds of myopia per additional hour of time spent
outdoors per week after adjustment for covariates [47]. In our study, the association between
near work and myopia indicated a 2% increased odds of myopia per additional diopter-hour of
time spent on near work per week. In children lifestyles, outdoor activities and near work
might be important antagonistic factors associated with myopia. Further prospective studies
are necessary for the balance of near work and outdoor activities in the prevention of myopia.

According to previous studies, juvenile-onset myopia typically develops at six to eight years
of age and progresses at a rate of approximately 0.50 D per year through 15 to 16 years of age
in Western children and approximately 1 D per year progression in Asian children [48–51].
The progression of myopia is typically faster at younger ages [7, 12, 49, 52, 53]. Therefore, we
reviewed articles that studied children aged 6–18 years and evaluated whether near work activi-
ties affect myopic incidence, prevalence and progression. In the East, the educational system
and stress is different from in the West. Eastern parents pay a lot of attention to the academic
performance of children and encourage more time spent on near work. In contrast, Western
parents pay more attention to children’s physical education and encourage more outdoor activ-
ities. This difference might partly contribute to the high prevalence of myopia in the East [54–
56]. Recently, Morgan IG & Rose KA proposed that the extensive use of after-school tutorials
and increasing educational load are associated with high prevalence rates of myopia [57]. An
association with additional tutorial classes at the primary school level has also been reported in
Singapore [58]. In Taiwan, most children are sent to private tutorial classes after school because
parents are not available to accompany them and anticipate better academic performance.
Additional hours spent in the tutorial classroom most likely increases near work time spent on
homework and associated paper work. If a child has 4 hours per day for near work (33 cm) in
tutorial classes after school during weekdays (Monday to Friday), then he would most likely
have 120% of additional odds of myopia.

The theory of hyperopic defocus from a deficient accommodative response in juvenile myo-
pia is considered to be the association between near work in human myopia and the minus lens
results from animal studies [13, 59]. The findings from this meta-analysis indicated that indi-
viduals who perform more near work activities had an 80% higher risk of having myopia. In
addition, myopic children spent more time reading, but not studying, using a computer, or
watching TV, than non-myopic children. (Table 1) This result indicates that the effect of near
work on myopia seems to come from reading. The evidence for a link between near work and
myopic incidence or progression is not observed based on the interpretation of the results from
cohort studies and the 1 RCT. In addition to the fact that the number of available prospective
studies is considerably low, a number of factors may contribute to the inconsistent conclusions;
these factors include differences in study design, children’s ethnicity, definitions of myopia and
near work, accuracy of the self-reported or parent-reported activity times, and quality of the
data collection. In addition, the impact of near work on myopia may be cumulative over time,
and lighting or temporal factors (e.g., break time between texts) may also affect final estima-
tions. Given that these findings are limited to only a few heterogeneous studies, we recommend
that more longitudinal and randomized controlled trials should be performed to confirm
whether near work is a risk factor for the development of myopia.

In conclusion, this systematic review shows that near work activities were associated with
myopia and that increased diopter-hrs of near work might increase myopia prevalence.
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