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Abstract: Clinical refraction is a fundamental component of ophthalmic practice and optometric 

assessment because it provides an objective and subjective evaluation of the optical status of the 

eye and determines the appropriate refractive correction. Clear vision depends on the precise 

interaction between the cornea, crystalline lens, aqueous and vitreous media, retina, and neural 

visual pathways. Among these structures, the cornea and crystalline lens provide most of the eye's 

refractive power, while accommodation enables the eye to maintain clear retinal images when 

viewing objects at different distances. Disturbances in the optical system result in refractive errors, 

including myopia, hyperopia, and astigmatism. Astigmatism is particularly important because it 

produces meridional differences in refractive power and may significantly affect visual acuity and 

visual quality. This article reviews the principles of clinical refraction, physiological mechanisms 

of accommodation, major types of refractive errors, and the clinical characteristics, diagnosis, and 

correction of astigmatism. Particular attention is given to modern approaches to refractive 

assessment and the importance of individualized optical correction. 
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Introduction 

 For normal distance vision, parallel rays of light entering the eye must be appropriately refracted so 

that they converge on the retinal photoreceptor layer. The refractive status of the eye is determined 

primarily by the optical power of the cornea and crystalline lens, as well as by the axial length of 

the globe and the refractive indices of the ocular media. When the optical system does not focus 

light precisely on the retina in the absence of accommodation, a refractive error is present. 

Refractive errors are among the most common causes of reduced visual acuity worldwide. The 

principal forms are myopia, hyperopia, and astigmatism. Presbyopia represents an age-related 

reduction in accommodative ability rather than a classical refractive error, although it has major 

clinical importance in refractive practice.Clinical refraction is the process by which the refractive 
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status of an individual is assessed and an appropriate optical correction is determined. It includes 

objective techniques, such as retinoscopy and automated refraction, and subjective techniques in 

which the patient compares different lens powers while reporting perceived visual clarity. Accurate 

refraction requires an understanding of ocular physiology, accommodation, binocular vision, visual 

acuity, and the limitations of different measurement methods. 
 

MATERIALS AND METHODS 

This article was prepared as a descriptive review of basic ophthalmological concepts related to 

clinical refraction, accommodation, refractive errors, and astigmatism. The analysis focused on the 

physiological and optical principles of the eye, common types of refractive abnormalities, methods 

of clinical assessment, and approaches to optical correction. The main areas considered in the 

review included: 

1. Clinical refraction — principles and methods used to determine the refractive status of the 

eye. 

2. Accommodation — physiological mechanisms responsible for maintaining clear vision at 

different distances. 

3. Refractive errors — characteristics of myopia, hyperopia, and age-related changes in 

accommodation. 

4. Astigmatism — its optical characteristics, clinical manifestations, diagnosis, and correction. 

Both objective and subjective approaches to refractive assessment were considered, with attention 

to the importance of individualized correction based on visual acuity and patient needs. 

         RESULTS 

         Clinical refraction involves determining the optical power required to produce a clear retinal 

image. During the examination, visual acuity is assessed and the refractive state of each eye is 

evaluated. Objective refraction can be performed using retinoscopy or an autorefractor. These 

methods provide an initial estimation of the refractive error without requiring the patient to select 

the lens power. Subjective refraction is performed by presenting different spherical and cylindrical 

lens powers and asking the patient to compare visual clarity. This process allows the examiner to 

refine the optical correction according to the patient's visual response. Accurate refraction requires 

consideration of accommodation, binocular vision, pupil size, visual demands, and the patient's age. 

In some patients, excessive accommodation may influence the measured refractive state, 

particularly during near or subjective testing. Accommodation is the physiological ability of the eye 

to increase its optical power in order to maintain a focused image of a near object on the retina. The 

crystalline lens plays the central role in this process. When viewing a distant object, the ciliary 

muscle is relatively relaxed and the lens has a flatter shape. During accommodation for near vision, 

contraction of the ciliary muscle reduces tension on the zonular fibers, allowing the crystalline lens 

to become more convex. This increases its refractive power and permits the eye to focus on nearby 

objects. Accommodation is associated with the near response, which also includes convergence of 

the eyes and pupillary constriction. These mechanisms work together to provide clear and 

comfortable near vision. With increasing age, the crystalline lens gradually loses its ability to 

change shape effectively. This age-related reduction in accommodation is known as presbyopia and 

commonly results in difficulty focusing on near objects. A refractive error occurs when the optical 

system of the eye does not focus light precisely on the retina when accommodation is relaxed. The 

main refractive errors are myopia, hyperopia, and astigmatism. Myopia occurs when parallel light 

rays are focused in front of the retina when accommodation is relaxed. This may result from 

excessive axial length of the eye, excessive refractive power, or a combination of these factors. 

Patients with myopia generally experience reduced distance visual acuity while near vision may 

remain relatively clear. Hyperopia occurs when the optical system would focus parallel light rays 

behind the retina in the absence of accommodation. It may be associated with a shorter axial length 
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of the eye or insufficient optical power. Depending on its degree and the patient's accommodative 

ability, hyperopia may cause blurred vision, visual fatigue, or difficulty with near tasks. Presbyopia 

is an age-related reduction in accommodative ability. It differs from myopia and hyperopia because 

the primary problem is the loss of accommodation rather than an abnormal static refractive state. 

Patients commonly report difficulty reading small print or performing prolonged near work. 

Astigmatism is a refractive condition in which the optical power differs between different meridians 

of the eye. Instead of forming a single point focus on the retina, incoming light may form different 

focal lines or planes. As a result, the patient may experience blurred, distorted, or reduced-quality 

vision.Astigmatism may be classified according to the orientation and relationship of the principal 

meridians. Regular astigmatism occurs when the principal meridians are approximately 

perpendicular to one another, whereas irregular astigmatism may result from an uneven or irregular 

optical surface. Astigmatism can be associated with the cornea, the crystalline lens, or both. Corneal 

astigmatism is particularly common because small differences in corneal curvature between 

meridians can significantly affect the refractive power of the eye. Clinical symptoms of astigmatism 

may include blurred vision at different distances, visual fatigue, headaches, difficulty with 

prolonged visual tasks, and distortion of objects. The severity of symptoms depends on the 

magnitude and type of astigmatism as well as individual visual requirements. 

DISCUSSION 

Clinical refraction is an important part of comprehensive eye examination because refractive 

abnormalities can significantly affect visual performance and quality of life. Objective 

measurements provide useful information about the optical state of the eye, while subjective 

refraction allows the prescription to be adjusted according to the patient's visual perception. 

Accommodation is particularly important when assessing refractive status. Changes in 

accommodative activity can influence refractive measurements, especially in younger patients with 

strong accommodative responses. Therefore, appropriate examination techniques and careful 

interpretation of results are necessary to obtain reliable measurements. Myopia and hyperopia 

primarily involve differences between the optical power of the eye and its axial length, whereas 

astigmatism involves differences in refractive power between meridians. Although these conditions 

have different optical mechanisms, all may lead to reduced visual acuity if they are not 

appropriately corrected. Astigmatism deserves particular attention because it may cause both 

blurred and distorted vision. Cylindrical correction can compensate for differences in refractive 

power between the principal meridians. In cases involving irregular corneal surfaces, additional 

diagnostic procedures may be necessary to determine the most appropriate management. The 

selection of refractive correction should therefore be individualized. A prescription should not be 

based solely on an automated measurement. The clinical findings, subjective responses, visual 

requirements, and overall ocular condition should be considered together. 

CONCLUSION 
Clinical refraction is a fundamental component of ophthalmic assessment and plays an important 

role in identifying and correcting refractive abnormalities. Accommodation enables the eye to 

maintain clear vision at different distances through changes in the optical power of the crystalline 

lens. Myopia, hyperopia, and astigmatism represent major refractive conditions that may reduce 

visual acuity and affect visual performance. Astigmatism is characterized by different refractive 

powers in different meridians and may produce blurred or distorted vision. Accurate diagnosis 

requires appropriate objective and subjective refractive assessment, while individualized optical 

correction can improve visual acuity and visual comfort. A thorough understanding of clinical 

refraction, accommodation, and refractive errors is essential for medical students, ophthalmologists, 

and optometrists. Continued development of objective diagnostic technologies and individualized 

approaches to refractive correction may further improve the assessment and management of patients 

with refractive abnormalities. 
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