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ABSTRACT

Objectives. determine the types and percentage of Astigmatism in children in Karbala city in Iraq. Patients and
methods: This study was cross-sectional comparative study performed in Imam Hussein ophthalmology center in
Karbala governorate in Iraq from January 2024 to June 2025. The study included 1834 eyes with equal sex and
mean age of 8.95+2.37 years. Results: Regarding the Astigmatism, the higher proportion was for -2 to 0”
Myopic Astigmatism (48.7%), followed by “0 to 2" hypermetropic Astigmatism (35.3%). Most of the children had
against the role astigmatism. Conclusion: Myopic Astigmatism was more common in males, while Hypermetropic
Astigmatism was more common in females. Most of the children had against the rule astigmatism..
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1. INTRODUCTION

Refractive errors occurs when the eye cannot focus the light properly on the retina because
of the length of eye or the refractive power of the cornea. Refractive errors divided into several
types such as: near-sightedness (Myopia), far-sightedness (hypermetropia), astigmatism, and
presbyopia. Myopia occurs when the image focus in front of the retina, hypermetropia occurs
when the light focus behind the retina, while Astigmatism occurs when the cornea has irregular
curvature causing light to focus on the retina at multiple points rather than only one image. The
symptoms of refractive errors may be blurring for far vision or near vision and it can include
impairment of the quality of vision, headache, and eye strain [1]. Eyeglasses, contact lenses or
surgery are the solution to correct refractive errors. Eyeglasses are the most safe and simple
way to correct the refractive errors. Contact lenses are more useful for increasing the field of
view comparing to glasses; however, its role in astigmatism is less important than in myopia
and hypermetropia. Contact lenses use may cause corneal complication such as infection.
Refractive surgeries can involve alerting the corneal refractive power or using intraocular
lenses [2].

The prevalence rates are different across regions of the world with approximately of 80 percent
of Asians and 25 percent in Europeans being affected. The most common refractive error is
near-sightedness (Myopia). In adults the rates are between 15 and 49 and children’s rete are
1.2 and 42. On the other hand far-sightedness (hypermetropia) in more common in small
children and the elderly [3, 4].

Astigmatism is a common refractive error that found in clinics, it nearly accounts for 13 percent
of refractive errors in the eye. Untreated Astigmatism can cause loss of visual acuity and
amblyopia in children if not discovered and treated early, so screening for refractive error is
mandatory to prevent amblyopia from being delayed in diagnosis and difficult to be treated [5].
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Astigmatism can be corneal, lenticular. That mean the source of defocusing the picture is the
cornea or the lens. Corneal astigmatism can be discovered by corneal topography and corrected
by laser refractive surgeries. Wile in corneal astigmatism the topography is normal and the
source of blurred image is the lens and can be corrected by replacing the crystalline lens by
intraocular lens. [6] Based on the
meridian, it can be with the rule, against the rule and oblique Astigmatism. It also can be
divided as simple, compound, and mixed. In the first type the steep axis is around 90 degree,
while in against the role astigmatism the steep axis is around 180 degree. In oblique
astigmatism the steepest meridian is not around 90 or 180degree but it is between 30 and 60
degree or 120 and 150 degree. [7]. Another different type of astigmatism is the irregular
astigmatism in which the steep and flat meridian is not 90 degree to each other. This type can
be caused by corneal scarring or keratoconus in which the corneal surface is not regular. This
type can be managed by a rigid contact lens. [8].

There are some factors that can influence Astigmatism such as pupil size, pressure of
extraocular muscles, eyelid pressure and accommodation [9].

2. MATERIALS AND METHODS
This study was cross-sectional comparative study performed in Imam Hussein ophthalmology

center in Karbala city in Iraq from January 2024 to June 2025. The study included 1834 eyes
with equal sex and age of 8.95+2.37 years of a range 6-12. Those with history of congenital
glaucoma, severe trauma, congenital cataract, uveitis and corneal diseases “corneal dystrophy
and keratoconus” were not included in the study.

I- Refractive error measured without cycloplegia especially for those with no squint. The
autorefractometer was manufactures by Topcon and Visual acuity was determined by Snellen
chart.

3. RESULTS AND DISCUSSION

The current study included 917 child (total 1834 eyes) with almost equal sex and mean age of
8.95+2.37 years and their age ranged from 6-12 years as showed in table 1.
Regarding the Astigmatism, the higher proportion was for "-2 to 0" Myopic Astigmatism

(48.7%), followed by "0 to 2" Hypermetropic astigmatism (35.3%) as illustrated by figure 1.
Myopic Astigmatism was more common in males, while Hypermetropic Astigmatism was
more common in females figure 3. Most of the Astigmatism was against the rule of 957 eyes
(52%) followed by 664 eyes (36%) of them was with the rule and 210 eyes (12%) had
oblique astigmatism figure 2.
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Table 1: Age and sex of the study participants

Variables Categories Total No. (%)
Male 889 (48.5%)
Sex Female 945 (51.5%)
Total 1834 (100%)
Age (years) mean +SD 8.95+2.37

Fig 3: Astigmatism according to sex
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Fig 1: types of astigmatism among study eyes (total eyes= 1834)
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Fig 2: Astigmatism according to axis ,total study eyes (total eyes= 1834)
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Discussion:

Astigmatism is the refractive error in which the front surface of the eye (cornea) has irregular
curvature, causing light rays focused on multiple points on the retina not a single point
causing blurred vision. [10].

According to the position of the focal points, Astigmatism can be divided into three types:
simple, compound and mixed Astigmatism. [11].

In simple Astigmatism one of the foci is focused on the retina and the other is in front or
behind the retina, if one of the foci focused in front of the retina, the condition is simple
myopic Astigmatism and if it’s behind the retina the condition is simple hypermetropic
Astigmatism. In compound Astigmatism both of the foci are focused either in front
(compound myopic Astigmatism) or behind the retina (compound hypermetropic
Astigmatism). [12].

In mixed Astigmatism one focal point is focused in front of the retina and the other is behind
it, which means a mix between myopic and hypermetropic. [13].

Hypermetropic astigmatism were more common in female. However more than one study has
been published in Mexico, Ethiopia and Eastern Mediterranean Region showed that myopic
astigmatism is more common in female not in male [15-17].

As mentioned above the astigmatism can be with the role in which the vertical meridian is
steeper than the horizontal (around 90 degree), against the rule Astigmatism which the
horizontal meridian is steeper than the vertical (around 180 degree) and oblique Astigmatism
which the steepest meridian is not around 180 or 90 degrees but on an oblique angle in 30-60
degrees or 120-150 degree[18].

Most common astigmatism regarding the axis was against the role astigmatism, a totally
different results were found in Egypt in a study published in 2016 [19]. A similar result in
China and Iran was found in 2019 and 2021 respectively [20, 21]. That study showed a higher
percentage of the role astigmatism and a very low percentage of obliged astigmatism not
reaching 12% that was found in our study.

That mean the astigmatism profile in Iraq is differ from the other countries as the percentage
and distribution of myopia and hypermetropia regarding the gender, however a differ
refractive error profile was found comparing to other countries, even the nearby countries, so
an environmental cause can be excluded, while a genetic and behavioral causes can be
attributed.

4. CONCLUSION
1. The most common Astigmatism was Against the rule Astigmatism.
2. Myopic Astigmatism was more common in males.
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3. Hypermetropic Astigmatism was more common in females.
4. Oblique Astigmatism was the least common at a rate not exceeding 12 percent.
5. Myopic Astigmatism was more common than Hypermetropic Astigmatism in this age

group.
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