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ABSTRACT
The study objective was to assess the correlation of time outdoors in sunlight hours with spherical equivalent refraction (SER)
and other variables. This was a cross-sectional study carried out in the Fauji Foundation Hospital, Rawalpindi, between January
and April 2019. A total of 110 Individuals were included via convenient sampling, with myopia defined as having at least -0.5 D
(SER ≤ -0.5 D). Collection of Questionnaires with interviews regarding eye care behaviour along with auto-refraction was done,
followed by calculation of spherical equivalent refraction. Those having high myopia of 6 D or more (SER ≤ - 6 D), hyperopia of
0.5 D or more (SER ≥ +0.5 D), and history significant for ocular trauma and surgeries, were excluded. After data cleaning and
their entry, analyses were done using SPSS version 26. The mean age data, available for 105 individuals, was 15.4 ± 3.69
years. Spearman’s correlation was used for right SER with time outdoors in summers (r= +0.25, p=0.008) and winters (r=
+0.243, p=0.010), indicating an inverse relationship with myopia. Females had more myopic refraction than males, but the inde-
pendent sample t-test was not significant. Logistic regression was used and a protective effect was found for both summer and
winter time outdoors, while education level was associated with myopia.
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The  international  classification  of  diseases  (ICD-11)  defines
myopia as ‘A refractive error in which rays of light entering the
eye parallel to the optic axis are brought to a focus in front of the
retina  when  ocular  accommodation  is  relaxed.  This  usually
results from the eyeball being too long from front to back, but
can be caused by an overly curved cornea, a lens with increased
optical power, or both. It is also called nearsightedness’. The
prevalence of myopia has been slowly increasing over the years
throughout the world, with an expected increase of up to 49.8%
of the world by 2050.1

Although myopia is a multifactorial disease with a hereditary
etiology,  it  is  clear  that  environmental  factors  are involved.
Apart from the cosmetic inconvenience, many complications
are associated with this condition.
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It is one of the leading causes of blindness, increasing the risk
of cataracts, glaucoma, myopic macular degeneration, and
retinal detachment,2  while increasing the economic burden
that comes with these conditions.  Some of the risk factors
include education levels, intensive near work, urbanization,
and lack of ultraviolet-B exposure. Importantly, time outdoors
has been used as an estimate of ultraviolet light exposure from
sunlight.3 Some studies report a weak effect on myopia for the
rural population,4 however, which may be explained by the
higher levels of baseline exposure in such settings compared
to the urban population.

This was a cross-sectional study, conducted on individuals
aged 10-22 years, from both urban and rural backgrounds,
presenting to the general OPD of Fauji Foundation Hospital,
Rawalpindi, between January and April 2019. Approval of the
Ethics Committee was obtained, and a convenient sampling
technique was used. Those having high myopia of 6 D or more
(SER ≤ - 6 D), hyperopia of 0.5 D or more (SER ≥ +0.5 D), and
history  significant  for  ocular  trauma  or  surgeries,  were
excluded.  In   the   final   analysis,  110   individuals   were  
included. Data were collected using questionnaires and inter-
views.
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Table IA: Logistic regression for summers.

Determinants Univariate Multivariate
B Exp(B) 95% CI p-value B Exp(B) 95% CI p-value

Time outdoors  
≤2 hours 0.841 2.318 1.072-5.013 0.033 1.177 3.244 1.370-7.682 0.007
>2 hours Reference Reference
Education  
Primary Reference Reference
Middle 0.833 2.30 0.729-7.254 0.155 0.927 2.528 0.763-8.378 0.129
Secondary 1.792 6.00 1.560-23.072 0.009 2.101 8.173 1.957-34.129 0.004
Intermediate 0.288 1.333 0.321-5.538 0.692 0.419 1.521 0.345-6.707 0.580
Graduate 2.079 8.000 1.279-50.04 0.026 2.525 12.488 1.827-85.359 0.010
Nagelkerke R square for multivariate model: 0.216

Table IB: Logistic regression for winters.

Determinants Univariate Multivariate
B Exp(B) 95% CI p-value B Exp(B) 95% CI p-value

Time outdoors  
≤ 2 hours 0.851 2.342 1.065-5.151 0.034 1.225 3.404 1.392-8.324 0.007
> 2 hours Reference Reference
Education  
Primary Reference Reference
Middle 0.833 2.30 0.729-7.254 0.155 0.865 2.374 0.715-7.883 0.158
Secondary 1.792 6.00 1.560-23.07 0.009 2.144 8.537 2.026-35.982 0.003
Intermediate 0.288 1.333 0.321-5.538 0.692 0.621 1.861 0.412-8.402 0.420
Graduate 2.079 8.000 1.279-50.04 0.026 2.579 13.179 1.923-90.327 0.009
Nagelkerke R square for multivariate model: 0.217

Figure 1: Right SER with time outdoors in summers and winters

Auto-refraction  was  done  and  spherical  equivalent  was
calculated as sphere + ½ cylinder. The questionnaire was
adapted from the Aga Khan sun exposure5 and the Sujiatun
eye study questionnaires.6

Individuals were asked about the time spent in daylight
hours,  the  usual  weather  in  summers  and  winters,  the
amount  of  time  spent  on  weekdays  and  weekends  in
different  activities,  and  the  time  spent  in  sports  activities,
among other variables. Questionnaire data were checked
before entering into the computer, and those with missing
data were omitted. Data analyses were done using SPSS
version 26 software. The right and left eye spherical equiva-
lent associations were high (Pearson’s r = 0.81, p<0.01)

and so the right eyes were used for analyses.

Quantitative data were expressed with mean and standard
deviations,  where  applicable,  and  qualitative  data  were
expressed as numbers and percentages. Pearson’s and Spear-
man’s correlations were used for continuous and categorical
variables, respectively; while multivariate logistic regression
was used to analyse the data, including variables found to be
significant  in  univariate  analysis.  For  the  regression  model,
time outdoors was included as a 2-variable category, i.e., less
than or equal to, and more than 2 hours, to make the number
of individuals larger in each group. Data for Summers and
Winters were analysed, separately, defining the outcome vari-
able as non-myopes and myopes, the latter having at least
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-0.5 D of power (SER ≤ - 0.5 D). The significance level was set
at 5%.

There were 75 (68.2%) men and 35 (31.8%) women, with the
mean age being 15.4 ± 3.69 years. There were 61 (55.5%)
myopes,  and  49  (44.5%)  emmetropes.  Education  levels
varied from less than primary to university degrees, with the
majority of the individuals in middle school. For the perceived
perception of sunlight exposure at home, 23 (20.9%) reported
poor, 38 (34.5%) neutral, and 49 (44.5%) reported adequate
sunlight exposure at home. This was also positively corre-
lated with right SER (Spearman’s r = 0.2, p =0.036).

The average right SER for males was -0.548D (SD: 0.65) and
-0.932D (SD: 1.19) for females, but the independent sample t-
test was not significant. Spearman’s correlation between time
outdoors  with  right  eye  spherical  equivalent  was  significant,
for both summers (r= 0.25, p = 0.008), and winter (r = 0.243,
p=  0.010,  Figure  1).  In  summers,  85  (77.3%)  individuals
reported having sunny weather most of the days, while 25
(22.7%)  individuals  reported  having  some cloudy days.  In
winters, only 56 (50.9%) people described having a sunny
day usually,  while 41 (37.3%)  and 13 (11.8%) recounted
having some and mostly cloudy days, respectively. Activity
time was not associated with myopia, neither were reading,
writing,  using  computers,  and  watching  TV,  even  though
some studies report conflicting results with near work. A nega-
tive  association  between  time  outdoors  and  time  spent
reading and writing, was found for winter weekdays, (Spear-
man’s r = -0.214, p = 0.025). This association may be due to
more people remaining indoors due to the weather in winters.

Both Education and Time outdoors for summers and winters
were significant in the multivariate logistic analysis (Tables IA
& B), with those spending ≤2 hours being more myopic in
both summers (OR:3.244, SD: 1.370-7.682) and winters (OR:
3.404, SD: 1.392-8.324) than those spending more than two
hours. The higher protective effect of time outdoors in winters
may be due to the higher time interval set for the analysis,
which might mitigate the effects of weather patterns noted in
winters.  Therefore,  it  is  conceivable  that  significant  sunlight
exposure occurs with less time outdoors in summers, because
of the better weather conditions, as noted in this study.
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