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Introduction

In general population, headache and refractive errors are

Abstract

Purpose: To compare the prevalence of refractive errors in the young adults
with headache complaints and a control group.

Methods: In this prospective cross sectional study 74 patients with headache
and 156 controls were evaluated. All participants underwent a comprehensive
ophthalmic examination. Retinoscopy was performed for all subjects without
application of cycloplegia. Subjects were classified in to 3 groups according to
spherical (S) component of refraction: myopia (S < -0.50D), emmetropia (-0.50
<S<+0.50 D), and hyperopia (S=2+0.50 D). Astigmatism was defined as the
cylinder < -0.50D. Headache complaints were measured using a questionnaire.
The following parameters were noted for all participants: refractive errors, near
point of accommodation (NPA) and near point of convergence (NPC). Multiple
logistic regression analysis, Chi square test and independent Student t-test
were used for statistical analysis.

Results: The prevalence of total refractive errors (p = 0.10), myopia (p
= 0.89), hyperopia (p = 0.32) and astigmatism (p=0.09)were not significantly
different between headache and control group. There were non-significant
correlations between severity of refractive errors and headache (p>0.05) and
also between subgroups of astigmatism and headache (p=0.39). The mean
NPA and NPC were 9.7+1.53 cm and 9.2+3.3 cm in headache and 10.5+1.72
cm and 7.9+2.9 cm in normal, respectively. Statistical analysis demonstrated
statistically significant difference for both NPA (p=0.01) and NPC (p=0.03)
between 2 studied groups.

Conclusion: Based on our findings in this study, it is concluded that
the prevalence of various types of refractive errors (myopia, hyperopia and
astigmatism) in headache group is not significantly different from normal
subjects. In addition, although the NPC in both studied groups was normal,
orthoptic exercises that improve the convergence might be beneficial in patients
with headache complaints.
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According to the International Headache Society (HIS), the
criteria for the headache related to refractive errors include: (1)
uncorrected refractive errors or miscorrection of refractive errors; (2)

common health problems. The prevalence of refractive errors (RE) in
the general population was reported to be from 13 to 80% based on
variety of geographic areas and age groups [1-3]. On the other hand,
the incidence of sporadic headache and chronic primary headaches
was 40% and 15% in developed countries [4]. Consequently headache
could be considered as an important source of health complaints.

It is obvious that the young adult plays a vital role in economical
and social aspects of the society. So any problem such as headache
that influences their productivity and their quality of life may have
serious impact on the society.

Some ocular disease such as acute glaucoma, optic neuritis has
been reported to be associated with headache [5]. Although, some
studies reported the higher prevalence of headache in subjects with
binocular vision anomalies and uncorrected refractive errors, not all
the studies consistent with this theory [6,7].

mild pain in frontal lobe as well as in eyes; (3) pain that is relieved by
resting but get worse by doing visual tasks at the distance or angle
for a long time when visual acuity is impaired. However, it should
be noted that the attribution of headache in visual problem is usually
overestimated [8].

High prevalence of the headache, its serious consequences and
ambiguous role of refractive errors in headache occurrence led us
to compare the prevalence of RE in the young adults with headache
complaints and a control group.

Methodology

In this prospective cross-sectional study, 74 students with
headache (age range from 18-27 years) and 156 normal students of
Mashhad university of Medical sciences (MUMS) (age range from
18-38 years) were examined. This study got the approval from human
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ethics committee of MUMs. Informed consent was obtained from
all participants after explanation of the study’s procedures. All the
investigations were conducted according to the tenets of Declaration
of Helsinki.

In the first step, an expert examiner interviewed subjects for the
demographic data (age and gender), incidence and characteristics of
the headache. Based on the current HIS diagnostic criteria, questions
were organized in order to identify the headache associated with
refractive errors (HARE). Subjects with other types of headache were
excluded. The Cohen’s kappa in 30 subjects was 77% [9] that verified
inter-observer reliability.

Each subject was first asked if he/she usually suffered from
headaches. If the response was negative, the subject was considered
as control group. On the other hand, if the reply was positive, that
participant was considered as headache group. The subjects in
headache group were then asked about the quality of headache
(steady, pulsating, sharp, dull, deep or shallow), intensity of the
headache (severe, moderate, mild), location (generalized , localized,
frontal, brow, around eyes, temporal, unilateral , bilateral), origin
and onset of the headache (days, weeks, months, sudden, gradual, on
waking, end of the day), headache association (reading, TV, work,
sewing, stress, movement), periodicity (frequent, regular, daily,
occasional, irregular), duration of the headache (transient, persistent,
short, prolonged), the way of preventing the headache (refraining
from activity, medication, sleep, rest), effect of the headache on
activity (cessation, impairment, annoyance).

All subjects were asked about the medical history, any previous
ocular diseases or surgeries and use of medications.

Then, all participants were underwent ophthalmic examinations
including best corrected visual acuity with a Snellen chart at 6 m,
retinoscopy (without application of cycloplegia) and slit-lamp
biomicroscopy by an examiner unaware of the interview results.
To evaluate binocular visual anomalies following tests were also
carried out: alternating cover test (distance and near), near point of
accommodation, near point of convergence and TNO test.

Refractive errors of both eyes were estimated using theretinoscopy
and then refined with subjective refraction. All measurements were
performed by an expert optometrist with use of negative cylinders.
The right eye was always measured first.

Although low degree of ammetropia is rather insignificant for
optical purposes, this was integrated in this study as it may play an
important role in incidence of headache [10].

Subjects were classified in to 3 groups according to the spherical
(S) component of refraction: myopia (S < -0.50D), emmetropia
(-0.50 <S<+0.50 D), and hyperopia (S>+0.50 D). Astigmatism was
defined as the cylinder < -0.50D.It should be mentioned that we
included participants who were uncorrected or did not often use
their corrections (by this we meant subjects who did not use their
spectacles regularly).

Myopia was classified into mild (-0.50 to —3.0 D), moderate (-3.0
to —6.0 D), and severe (>—6.0 D) subgroups. Patients with bilateral
myopia were classified according to the more myopic eye. Hyperopia
was classified into mild (+0.50 to +3.0 D), moderate (+3.0 to +6.0

D), and severe (>+6.0 D) subgroups. Patients with bilateral hyperopia
were classified according to the more hyperopic eye.

Subjects with astigmatism were classified in to 3 groups based on
the axis of corneal astigmatism: with the rule (corneal meridian of the
least refractive power lies between 160 and 20 degrees), against the
rule (corneal meridian of the least refractive power lies between 70
and 110 degrees), and oblique astigmatism (corneal meridian of the
least refractive power lies between 20 and 70 degrees or between 110
and 160 degrees).

The exclusion criteria for all participants were suppression,
neurological or internal diseases that cause headache, migraine
headache, binocular visual anomalies and ocular diseases identified
by the HIS as a cause of ocular pain or headache. The following
parameters were noted for all participants: refractive errors, NPA and
NPC.

SPSS version 18.0 was used for the statistical analysis. In order
to compare the relative risk of the groups for categorical variables,
estimated odds ratio and 95% confidence intervals were calculated.
To investigate the association between headache complaints and
severity of refractive errors, the Chi square test was used. Independent
Student t-test was employed to compare the refractive errors between
headache group and subjects without headache. A p value of <0.05
was considered statistically significant.

Results

Of the total participants, 74 subjects were in headache and 156
subjects recruited as control normal group. This study included 18
male and 56 female in headache group and 36 male and 120 female
in group without headache. Mean age of participants was 21.02+1.86
years in headache group and 21.33+2.91 years in group without
headache .Two studied groups were age matched (p=0.56).

Figure 1 indicated the percentage of different types of refractive
errors in headache and control groups. The prevalence of total
refractive errors was higher in participants with headache than in
controls, but the difference was insignificant (p = 0.10). The prevalence
of the myopia in headache group was approximately the same as
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Figure 1: The percentage of different types of refractive errors in headache
and control groups.
No: control group, Yes: headache group.
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Table 1: Comparison of the prevalence of refractive errors between the headache
and the control groups.

Odds 95%
Parameters Number of patients p-value ratio Confidence
interval
Headache Normal group
group (n = 74) (n = 156)
Myopia 20 44 0.89 0.94 | 0.39-2.27
Hyperopia 10 12 0.32 1.875 | 0.533-6.59
Astigmatism 40 58 0.07 1.98 0.899-4.4
Total
refractive 25 40 0.10 1.97 0.87-4.49
error

Table 2: Classification of different types of refractive errors in headache and
control groups according to the severity.

Number of patients (%)
Myopia Hyperopia Astigmatism
Mild Mod |Sev, Mild Mod Sev With & Against  Oblique
Headache| 10 10 0 10 o o 16 14 10
group | (20.8%) (62.5%) (45.4%) (40%) | (33.34%) | (62.5%)
Normal 38 6 0 12 o o 24 28 6
group | (79.2%) | (37.5%) (54.6%) (60%) | (66.66%) | (37.5%)

Mod: moderate, Sev: sever, With: with the rule, Against: against the rule

11.00-

10.50

10.00]

95% CI NPA(diopter)

.50

9.004

T
Ho yes

headache

Figure 2: The value of near point of accommodation (NPA) in headache and
control groups.

normal group (p = 0.89).However, hyperopia was more prevalent
in headache group compared to normal controls (p = 0.32). But the
relative risk of these 2 types of refractive error were not significantly
different between headache and normal control group. Astigmatism
was insignificantly more prevalent in headache group compared to
the control group (p=0.09).Prevalence of different types of refractive
errors (myopia, hypropia and astigmatism) for headache and normal
control groups are summarized in Table 1.

Table 2 represents the classification of refractive errors in both
groups according to the severity. Chi square test showed non-
significant correlation between severity of refractive errors and
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Figure 3: The value of near point of convergence (NPC) in headache and
control groups.

headache (p>0.05) and also between subgroups of astigmatism and
headache (p=0.39).

The mean NPA in headache and normal group was 9.7+1.53
cm and 10.5%1.72 cm, respectively (Figure 2). Statistical analysis
demonstrated a statistically significant difference in NPA between 2
groups (p=0.01). A statistical significant difference in NPC was also
found between normal and headache group (p=0.03). The mean NPC
was 9.2+3.3 cm in headache and 7.9+2.9 cm in normal group (Figure
3).

Discussion

Presentation of patients with headache in optometry clinic is
something usual and might be challenging to assess [11]. It causes
about 21% of people with headache having consulted an eye care
practitioner for advice [12]. These kind of patients mostly attribute
their headache to the visual disorders. However, findings of the
current study indicated no significant difference in prevalence of
various types of refractive errors between headache group and normal
subjects.

In the present study, the prevalence of total refractive errors was
higher in headache group compared to normal subjects, however, the
difference between 2 groups was insignificant that was in contrary
with previous reports. Akinciet al. [13] evaluated 310 subjects with
headache (mean age 13.4 + 2.6 years) and 843 control subjects (mean
agel3.9 + 3.1 years). These researchers used the autorefractometer in
combination with cycloplegia (cycloplegiafor the subjects under 10
years old). Although the amount of their myopia and hypropia did
not reach the significant level between groups, their headache group
presented with higher rate of astigmatism.

Changes in astigmatism of the eye from the infants to adolescents
have been documented in previous studies [14]. From the infancy
to young adulthood there is a gradual change in astigmatism from
against the rule toward with the rule. It is believed that with-the-rule
astigmatism is less symptomatic [15] in comparison with against-the-
role astigmatism. In a previous [13] study the higher risk of headache
in subjects with astigmatism was explained to be confined to this fact
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that in school ages, astigmatism presented in against-the-rule form,
while in young adults (our study) with-the-rule astigmatism reported
to be more prevalent.

In our study 27.02% of the subjects in headache group and 28.20%
in normal group presented with myopia. This range of refractive
errors in both our groups was fairly typical of the age group [16]. Of
our total myopic participants, only 31% were in headache group that
was a lower percentage in comparison with subjects with hyperopia
(45%) and astigmatism (40%). So this could be concluded that
myopia patients might encounter with lower headache complaints in
comparison with other types of refractive errors. Furthermore, eye
practitioners should more carefully consider other factors (that cause
headache problems) in history taking, examinations and referral
process of patients with myopia.

The prevalence ofhyperopia was twice in the headache comparedto
normal group but the difference did not reach the statistical level.
This might indicate the role of ciliary muscle contraction and
accommodation effort in hyperopic subjects that results in higher
rate of headache complaints [17]. Eyebrow furrowing, prolonged
contraction in muscles of the brow, neck and scalp for maintenance
of a clear image is another possible mechanism that leads to headache
[18]. In contrary, although the aforementioned’ study population
were children [13], they showed lower incidence of hyperopia in their
headache group compared to our study. One explanation could be the
use of autorefractometer for determination of refractive error in their
study that resulted in underestimation of the hyperopia. Although
they used cycloplegia for participants under 10 years of age, it could
influence the refraction of children older than 10 years and therefore
the total results.

Regarding the severity of refractive errors, it should be noted
that our subjects were mild and moderate myopia, mild hypropia
and astigmatism. The mean myopia, hypropia and cylindrical power
were -2.65+1.70 D, 0.56+0.07D and 0.45+0.53 D in headache group
and -1.61+1.36 D,0.45+0.74D and 0.39+0.27 D in without headache
group ; Nevertheless, the differences were not statistically significant
(p>0.05).Therefore, there were no subjects with moderate and
severe hyperopia and severe myopia. So further investigation of the
correlation in subjects with different severity of refractive errors is
warranted.

The value of NPC was in normal range for both groups [19]. On
the other hand, the significantly higher value of NPC in headache
group compared to control group demonstrated the feasible role of
this parameter in occurrence of the headache complaints. It could
be proposed that even if the subject with headache has normal NPC,
orthoptic exercises designed to improve the convergence could
be helpful and may alleviate the pain. Considering the prevalence
of headache, only if a few number of patients require these kind of
exercises, the number of those who might benefit from optometric
intervention is significant.

Based on our findings in this study, it is concluded that the
prevalence of various types of refractive errors (myopia, hyperopia

and astigmatism) in headache group is not significantly different
from normal subjects. In addition, although the NPC in both studied
groups was normal, orthoptic exercises that improve the convergence
might be beneficial in patients with headache complaints.
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