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Abstract 
As many as approximately 60% of young 
people in the U.S. have been estimated to 
be myopic (nearsighted), yet no clear eti-
ology has been identified. Psychological 
factors that could be related to myopia de-
velopment have received virtually no re-
search attention, and dietary factors have 
received little attention. In this explorato-
ry study, undergraduates (N = 417) com-
pleted questionnaires about their child-
hood perceptions and experiences related 
to multiple factors, including perceived 
psychological stress, diet, near work, 
and time spent outdoors. Myopic partici-
pants reported significantly less childhood 
stress than did emmetropic (normal vi-
sion) participants, raising the possibil-
ity of differential processing of stressful 
events by myopes and emmetropes. Myo-
pic participants reported significantly less 
fresh fruits, vegetables, and whole grains 
in their childhood diet; less often play-
ing outdoors; less light on the page when 
reading; more hours watching television; 
and more myopic relatives. No significant 
differences were found in reported time 
spent in reading and computer use. Stress 
and diet were found to be independent fac-
tors approximately equal in effect; their 
effects appeared additive. Results point 
to new fruitful areas for investigation into 
mind-body connections and modifiable 
risk factors in development.
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Myopia, commonly called near-
sightedness, is a vision problem 

that usually develops in childhood and 
generally persists throughout life. Ap-
proximately 60% of young adults in the 
U.S. ages 23 to 34 have been estimated to 
be myopic,1 with higher rates reported in 
some other countries.2 People with myo-
pia cannot see distant objects clearly. Its 
presence is often first discovered when 
children cannot read the chalkboard in 
school. Myopia may have substantial so-
cial, educational, economic, and personal 
consequences,3,4 and severe myopia may 
be associated with many serious eye con-
ditions.4

Traditional medical theories have con-
centrated on inheritance and near work as 
causes. For almost 400 years, near work 
in childhood has been considered an im-
portant cause of myopia; however, a re-
cent study suggests that near work may 
not be a significant risk factor for myo-
pia.5 Mind-body interactions continue to 
be overlooked, as do other important de-
velopmental factors such as diet. There 
are a number of studies in the literature 
that have attempted to determine if there 
is a relation between personality and myo-
pia. However, psychological factors that 
could be related specifically to myopia 
development have to date received anec-
dotal mention6,7 but virtually no research 
attention. It is well established that psy-
chological conflicts or other stressors can 
sometimes produce temporary blindness.8 
It is therefore possible that mental and 
emotional states may influence vision. As 
high stress levels may lead to impaired 
physical functioning, we hypothesized 
they would be a risk factor for myopia 
development. Although the role of diet 
has been associated with certain vision 

problems such as night blindness, macular 
degeneration, cataract, and amblyopia,9 
its potential contributory role in myopia 
has not been explored. With the great and 
frequently rapid changes in myopia inci-
dence in certain populations,10-12 and with 
myopia rates increasing internationally,2,13 
it now seems likely that environmental 
factors are involved.14,15 As the presence 
in the diet in industrialized societies of 
fresh fruits and vegetables and whole 
grains is much lower than in primitive so-
cieties, where myopia rates are typically 
much lower, we hypothesized that their 
absence would be a risk factor for myopia 
development. Based on a biopsychosocial 
developmental approach, this exploratory 
study’s goal was to find preliminary evi-
dence of modifiable risk factors for the 
development of myopia.
The review by Cordain et al of studies 
of myopia in primitive, urban, and rural 
groups, concluded that environmental 
factors may play a role in myopia etiol-
ogy.16 Morgan and Rose2 give compre-
hensive evidence for an environmental 
component based on urbanization. In fact, 
urbanization would be expected to cre-
ate a multiplicity of changes in children’s 
lifestyles, including diet (e.g., foods that 
are not as fresh due to access to refrigera-
tion, non-locally grown food, processed, 
canned, and frozen food); posture (e.g., 
sitting in chairs instead of on the ground, 
sitting in motor vehicles, less physical ac-
tivity); more schooling and less time out-
doors; exposure to artificial light; more 
noise; more pollution, etc. Based on the 
literature, there is reason to believe that 
environmental factors including diet,16-19 
stress,20 and time spent outdoors,21-24 all 
may play a part in myopia etiology. Di-
etary factors that have been mentioned as 
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possibly linked with myopia include re-
fined carbohydrates,16 fatty acids,25,26 pro-
tein,27,28 calcium, 29 vitamin D,30 carrots,31 
and breastfeeding.32  We were unable to 
find research that examined the relation 
between myopia and the relative presence 
of fresh fruits and vegetables in the diet.
We hypothesized that, compared with 
emmetropes, myopes would report expe-
riencing more childhood stress, and less 
fresh fruits, vegetables, and whole grains 
and more processed and “junk” foods in 
their childhood diet. To test the commonly 
held beliefs about the causation of juve-
nile-onset myopia, we hypothesized that 
(a) there would be a strong relation be-
tween the reported vision status of the par-
ticipants and their biological family mem-
bers, and (b) myopic participants would 
report more reading, more computer use, 
more television viewing, less outside play, 
more reading in dim light, and more read-
ing not at a desk during childhood.
Method
Participants and Design
Participants were undergraduate students 
enrolled in the first author’s psychology 
classes in Fall 2006, Spring 2007, and 
Fall 2007 semesters. A total of 417 fresh-
men and sophomore students in 15 classes 
participated. Recruitment and participa-
tion were in the classroom. Participants 
received verbal explanations of “normal 
vision,” nearsightedness, and farsighted-
ness, and the difference between hypero-
pia (farsightedness) in youth and presby-
opia (limited lens accommodation from 
age). They then self-assigned to one of the 
three comparison groups: emmetropia, 
myopia, and hyperopia (in youth). Only 
data comparing myopes and emmetropes 
were used in the subsequent analyses. 
Questionnaires of participants unsure of 
their vision status were excluded. The 
number of participants in each compari-
son group was: myopia, 197 (47%); em-
metropia, 175 (42%); hyperopia (far-
sighted, not presbyopic), 24 (6%). There 
were 21 undecided participants (5%). Par-
ticipants were 71% female (n = 296) and 
29% male (n = 121), from predominantly 
white (91%) working class backgrounds. 
The percentage of participants by age 
was: age 19 or younger, 49%; age 20-24, 
29%; age 25-29, 7%; age 30-39, 10%; age 
40 or older, 5%.
Instruments and Procedure
Participants completed an anonymous 
questionnaire about their childhood per-
ceptions and experiences between ages 

6 and 13 related to multiple factors men-
tioned in the literature as possibly linked 
to myopia development. The question-
naire was constructed for this study and 
was pilot tested on two classes. Most 
questions were answered by marking a 
Likert scale with 2 to 5 choices. Almost 
every question had a choice of “not sure,” 
“don’t know,” or “don’t remember.” In-
structions asked participants to answer to 
the best of their memory, but if not rea-
sonably sure of an answer, to enter the 
answer “not sure.” They were specifically 
told not to guess, and that they could omit 
answering any question. Responses were 
recorded on an optical scanning form. 
Participants who had undergone refractive 
surgery were told to answer based on their 
pre-surgical vision.  Later in the semester, 
each class received information about the 
cumulative results of the study up to that 
point in time in an in-class debriefing.
Demographic and biographical questions 
were included. Vision-related questions 
were  used to verify the self-assignment 
into comparison groups. Participants 
whose answers raised questions about the 
accuracy of their self-assignment were 
assigned to the undecided group. Child-
hood stress was evaluated with questions 
that asked if there were events that trig-
gered feelings that were very difficult to 
deal with at that time; a major change 
or major loss; psychological or emo-
tional trauma; physical or sexual trauma; 
emotional pain; fear or anxiety related 
to physical safety; high levels of stress; 
stress over a long period of time; experi-
ence of fear, anger, loneliness, or another 
strong emotion; and highest level of stress 
experienced between ages 6 to 13, and 
ages 14 to 18. Quantity of fresh fruits and 
vegetables and whole grains in the child-
hood diet was assessed with questions 
that asked the frequency of eating carrots, 

sweet potatoes, cantaloupes; blue or black 
fruits; whole wheat bread, or other prod-
ucts made from whole wheat; brown rice; 
other whole (unrefined) grains; fresh (not 
canned or frozen) fruits and vegetables; 
raw (uncooked) fruits and vegetables; 
and oranges, orange juice. Quantity of 
processed and “junk” foods in the child-
hood diet was evaluated with questions 
that asked the frequency of eating sugar or 
foods containing sugar, fried foods, “fast 
food,” canned foods (including home 
canned), frozen foods, and soft drinks. 
Other questions included how often the 
participant played outdoors; number of 
hours spent outside; light when reading; 
and time spent reading, watching televi-
sion, and using a computer, including the 
intensity with which these were engaged.
Analytic plan
Three hypothesis-driven index scores 
were calculated: (a) psychological stress 
(15 items), (b) consumption of processed 
food (6 items), and (c) consumption of 
fresh food (8 items). Cronbach alphas (α 
= 0.81, 0.81, and 0.76, respectively) sug-
gested that the scales had adequate internal 
consistency reliability. Comparisons of 
myopes and emmetropes were performed 
with t-tests on the scales and selected sets 
of items, and with a logistic regression on 
two scales at once. We used a bootstrap 
correction for multiple testing based on 
the false discovery rate33,34 and software.35 
Effect sizes (ESs) were Cohen’s d = (M1 
– M2) / SDpooled.

36  The difference between 
group means was expressed in standard 
deviations.  According to Cohen, small/
medium/large values are .2/.5/.8 SDs.  To 
evaluate effect size in the logistic regres-
sion, we used the area under the receiver-
operator characteristic (ROC) curve. This 
is a measure of sensitivity and specificity 
for all cutting scores.

Table 1. Descriptive Statistics and Reliability Estimates
for Three Indices

Label
N 

Items
Mean

Std 
Dev

Min Max
Cron-
bach’s 
alpha

Psychological stress 
(high=stressed) 15 2.01 0.58 1.00 3.14 0.81

Processed, fried, sugar, 
fast, canned, etc.   6 3.35 0.57 1.17 4.00 0.81

Fresh: carrots, berries, 
whole wheat, etc.   8 2.57 0.68 1.00 4.00 0.76

Note: Total score = average of Likert item scores.

Note: An additional index of meats and processed protein food was not reliable (Cronbach’s α = 
.47).
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Results
Psychometric results
Three indices were calculated to test the 
three hypotheses. Each total score is the 
mean of the Likert scale item scores. De-
scriptive statistics appear in Table 1.
Demographics and vision
Examination of demographics suggested 
that more women were myopic (57% of 
the women, 43% of the men, (χ2(df = 1) = 
5.99, p = .01). Contingency tables with χ2 
tests found no relationship between hav-
ing normal vision and race (p = .79) or age 
(p = .90).
Tests of main hypotheses
We hypothesized that myopes would re-
port more childhood stress, more pro-
cessed and junk food, and less fresh food 
in their childhood diet.
Results of the three pre-stated hypotheses 
tested with index scores in bootstrap t-
tests follow:
1. Contrary to prediction, myopes report-

ed signifi cantly less stress (p = .008, 
ES = 0.31).

2. There was no difference for processed 
food (p = .743, ES = -0.09).  

3. As predicted, myopes reported less 
consumption of fresh food (p = .016, 
ES = 0.29).  

The two significant differences have 
small-to-medium effect sizes, d ≈ 0.3. 
These results appear in Table 2, top panel.
The correlation between the stress 
and fresh food indices was negligible, 
r = -.01 (Stress, Fresh food) p = .82. To see 
if the significant effects of stress and diet 
were additive, they were put together into 

a logistic regression based on the model 
Myopia (0, 1) = F (Stress, Fresh food). 
The two standardized betas were almost 
exactly equal (0.18, 0.17), and both had 
pseudo-R2 of 3%, suggesting separate ap-
proximately equal additive effects. The 
area under the ROC curve was only 0.625, 
suggesting a degree of prediction too low 
for clinical use with individuals. When the 
two predictors were allowed stepwise en-
try into the logistic regression, stress en-
tered first (Nagelkerke rescaled R2 = 3%) 
followed by fresh food (R2 = 6%), again 
suggesting separate additive effects.
Because of the higher rate of myopia 
among women, we added gender and its 
interactions with stress and diet to the lo-
gistic model. The main effect of gender 
was significant, of course, but the gender  
- stress interaction was not (p = .78), nor 
was the gender - fresh food interaction (p 
= .09). This result finds no difference be-
tween men and women in how stress and 
diet relate to myopia.
Secondary Hypotheses
Of the 17 “common wisdom” hypotheses, 
the 7 significant results appear in Table 
2, lower panel. Items included possible 
higher myopia incidence among biologi-
cal relatives (4 items: biological father and 
mother, oldest male and female sibling); 
amount of outdoor activity (4 items); near 
work (6 items: computers, TV, reading); 
lighting (2 items); and posture (1 item). 
Effect sizes for the significant differences 
were medium to large. Myopes recalled 
significantly less light on the page when 
reading (ES = 0.33), more TV time (ES 

= -0.38), and less often playing outdoors 
(ES = 0.33). In addition, there were 4 sig-
nificant indicators of myopia in the im-
mediate family (ES ranging from -0.43 to 
-0.71), suggesting that myopes had more 
myopic relatives than did emmetropes. 
We decided our posture results were in-
conclusive due to the inability of most 
people to evaluate their own posture.
Discussion
 This retrospective survey found signifi-
cant differences between myopes and 
emmetropes. Significant differences ap-
peared even after bootstrap correction for 
multiple testing.
1. Women were more likely than men to 

be myopic.
2. Myopes reported: (a) experiencing less 

stress in childhood (reversing predic-
tion), (b) no difference in eating pro-
cessed foods (failed prediction), and 
(c) eating fresh food less often (as 
predicted).

3. Exploratory analyses suggested that 
myopes have more close relatives with 
myopia, played outdoors less often, 
had less light on the page when read-
ing, and watched more television.

 Contrary to our prediction, emmetropes 
reported more stress and stress-related 
emotions between ages 6 and 13 than did 
myopes, raising the possibility of differ-
ential processing of stressful events by 
children who are emmetropic and myo-
pic. These findings are counterintuitive 
and, we believe, previously unreported. 
If confirmed, they provide evidence for 
a psychological correlate of myopia in 
children, namely that myopic children 

Table 2. Differences Between Myopes Vs. Emmetropes:  Descriptives, Effect Sizes, and Significance

Scale
Myopes Emmetropes Differences

N
Mean 
or %

SD N
Mean
or %

SD ES Raw p Bootstrap p

Psychological stress (hi=stressed) 197 1.93 0.58 175 2.11 0.57 0.31 0.003 0.008
Processed, fried, sugar, fast, canned 192 3.37 0.53 173 3.32 0.61 -0.09 0.365 0.743
Fresh: carrots, berries, whole wheat 192 2.48 0.69 172 2.68 0.68 0.29 0.005 0.016

Significant “common wisdom” items
Biological father 142 38% - 120 19% - -0.43 0.0008 0.011
Biological mother 162 52% - 140 30% - -0.45 <.0001 0.001
Oldest male sibling 91 49% - 85 16% - -0.71 <.0001 <.0001
Oldest female sibling 79 49% - 70 24% - -0.52 0.0015 0.021
Amount of light on page 171 2.02 0.45 152 2.18 0.49 0.33 0.0003 0.004
Hours TV 190 2.58 0.84 169 2.25 0.85 -0.38 0.0006 0.008
Played outdoors often 194 3.58 0.72 175 3.80 0.47 0.33 0.0017 0.026

Note: ES = Effect size (Cohen, 1992), d = (M1 – M2)/SDpooled; small/medium/large ~ .2/.5/.8 SDs.
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perceive their childhoods as less stressful. 
It is possible, though improbable, that em-
metropes have actually experienced more 
childhood stress, and that childhood stress 
correlates with better vision. However, it 
is also possible that, parallel to perceptual 
problems with vision, children who de-
velop myopia have perceptual problems 
related to recognition and interpretation of 
stressful situations in their lives. It is also 
conceivable that emmetropes have better 
memories, are more easily stressed, or 
are more psychologically “vigilant” than 
myopes. Any of these psychologically-
based explanations may indicate a sys-
tematic psychological difference between 
myopes and emmetropes. Anecdotally, 
some participants in the survey reported, 
in personal communications to the first 
author, traumatic events that preceded, 
within a few weeks, their retrospective 
report of myopia onset. These and similar 
reports,7 of course, may represent coinci-
dences.
Compared to myopes, emmetropes re-
ported eating fresh food more often. Fresh 
food is a previously unexplored area in 
myopia etiology and potentially a critical 
etiological factor. Level of fresh food con-
sumption is consistent with many seem-
ingly disparate reports of myopia preva-
lence and with correlations noted in the 
literature between urbanization and myo-
pia.  Further, our data suggest separate and 
additive effects for stress and fresh food. 
These were uncorrelated with each other, 
raising the possibility that there are other 
unknown independent and additive differ-
ences between myopes and emmetropes. 
In that case, myopia might be the result 
of many incremental differences in the 
details of life that differ between aborigi-
nal and modern times. Since there was 
no significant difference in consumption 
of processed and “junk” food reported by 
myopes and emmetropes, it can be specu-
lated that fresh food may exert a protec-
tive influence that overcomes any nega-
tive dietary influence of processed food in 
myopia development.
Compared to myopes, emmetropes re-
ported playing outdoors more often. This 
is consistent with recent studies that have 
found juvenile-onset myopia associ-
ated with less time spent in outdoor ac-
tivities.22,23 American children today play 
outdoors less than their parents did,21 and 
urbanization would be expected to reduce 
the time children spend outdoors. Consis-
tent with the literature, myopic participants 

reported more myopic biological relatives 
than did emmetropic participants. Such 
correlations could be related to heredity or 
environment, e.g., eating a similar diet, or 
both. Gender comparisons found a higher 
rate of myopia among female participants. 
This would be consistent with possible di-
etary, outside play, and stress-related dif-
ferences between genders, and with girls 
being taught to deal with stressors differ-
ently. However, despite the main effect of 
gender, the logistic regression found no 
gender interaction moderating the effects 
of stress or diet. Based on our data, the ef-
fects of stress and diet are about the same 
for males and females. Beginning at age 9 
there may be a gender-specific response 
to trauma, with boys externalizing more 
than girls and girls internalizing more 
than boys.37 This may have relevance if 
myopia development relates to psycho-
logical stress. Feeling unhappy about hav-
ing to wear glasses was correlated with 
reported personality change after starting 
to wear glasses (r = 0.24).  For some chil-
dren myopia may have important effects 
on personality development.  
If correlations between psychological and 
environmental factors and the develop-
ment of myopia are confirmed by future 
studies, the mechanisms by which these 
might act can then be explored. For ex-
ample, it is believed that chronic blur may 
induce myopia.38 It is possible that dietary 
deficiencies or psychological factors 
could be the cause of blur that may then 
induce myopia. Consistent with some re-
cent studies,5 the amount of reading did 
not show significance in our data. It is 
possible that posture while reading39,40 or 
dim or artificial light while reading could 
be a risk factor for myopia rather than 
reading itself.  
One limitation of this study is the use of a 
retrospective self-report. Another limita-
tion is having undergraduate participants 
from one institution, limiting generaliz-
ability. Also, myopes and emmetropes 
may have consistent differences in mem-
ory, perception, or interpretation that have 
affected our results. If systematic differ-
ences exist, they may provide research-
able clues. Another limitation is the lack 
of precision of some of the diet questions 
compared with a formal food diary. Char-
acteristics that distinguish myopes from 
emmetropes may be etiological, may be 
the result of the myopia, or may, along 
with the myopia, be caused by another 
factor.

Suggestions for future studies include 
prospective longitudinal studies that eval-
uate children’s psychological approach to 
stress, and whether there are changes in 
perception or processing of stress, or in 
number and intensity of stressful events, 
around the time a child develops myopia. 
A study of child-parent dyads could com-
pare myopic children at the time of first 
myopia diagnosis with non-myopic chil-
dren matched for gender, age, and grade, 
on diet and other factors. Whether chil-
dren in the earliest stages of myopia show 
improved vision if exposed to factors 
found to be associated with non-myopic 
children could be studied. Also, in-depth 
interviews of myopic and emmetropic 
adults related to psychological issues dur-
ing their childhood could yield insights.41

With the growing prevalence of myopia, 
studies are needed that take a fundamen-
tally new approach. Goldschmidt15 states, 
“The aetiology of myopia is like a puz-
zle in which some of the most important 
pieces are missing.” Developmental psy-
chology brings to the study of myopia 
development a multidisciplinary outlook 
and an understanding and appreciation of 
mind-body interactions. This may enable 
us to find the missing pieces. Although 
our exploratory study has limitations, its 
findings are consistent with the newest re-
search on the relation of reading and out-
door activity with myopia development.  
We believe our data on the relation of 
psychological stress and diet with myopia 
development are provocative and merit 
the attention of researchers interested in 
the interactions of the body and the mind 
in human development.
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