
PSYCHOLOGICAL SCALES scales.arabpsychology.com

RELATIVE ACCOMMODATION

Authored by

mohammad looti

October 21, 2025

RECOMMENDED CITATION

mohammad looti (2025). RELATIVE ACCOMMODATION. PSYCHOLOGICAL SCALES.

Retrieved from https://scales.arabpsychology.com/?p=54992

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=54992
https://scales.arabpsychology.com/?p=54992
https://scales.arabpsychology.com
https://scales.arabpsychology.com


RELATIVE ACCOMMODATION 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

RELATIVE ACCOMMODATION

Primary Disciplinary Field(s): Optometry, Vision Science, Ophthalmology

1. Core Definition and Significance

Relative Accommodation (RA) is a crucial physiological and clinical concept in vision science,

defining the boundary conditions under which the human visual system can manipulate its

refractive power while maintaining a stable, unified binocular image. Specifically, it measures the

maximum change in the accommodative response--the focusing power of the eye--that can be

exerted either positively (increasing focus effort) or negatively (relaxing focus effort) before the

associated vergence mechanism is overwhelmed, resulting in diplopia (double vision) or blurring.

This concept fundamentally distinguishes the accommodative demand required to keep an object

clear (accommodation) from the fusional demand required to keep it single (vergence). The range

of relative accommodation represents the flexibility of the patient's focus system in relation to the

stability of their binocular alignment.

The significance of understanding the relative accommodative limits lies in the diagnosis and

management of binocular vision anomalies, particularly those involving near-point tasks. A robust

range of relative accommodation indicates a healthy interaction between the accommodative and

vergence systems, allowing the eyes to compensate for minor errors in muscular balance or optical

correction. Conversely, a restricted range points toward underlying issues such as accommodative

insufficiency, convergence excess, or latent hyperopia, which may manifest as asthenopia

(eyestrain), headaches, or difficulty sustaining reading or other detailed work. Therefore, RA

serves as a measurable metric of the functional reserve available to the visual system during

demanding visual tasks.

The measurement of RA is essential because it isolates the maximum focusing capacity that the

patient can achieve while the disparity-driven vergence mechanism is held constant by a fixation

target. In clinical practice, the measurement is typically performed using instruments like the

phoropter, which introduces neutralizing lenses to stimulate or relax accommodation while the

patient views a fixed, single target. This test directly assesses the functional interdependence of

the two major components of the near-point triad: accommodation and convergence, providing

quantitative data indispensable for prescribing appropriate corrective lenses, prisms, or vision

therapy protocols.

2. Physiological Basis of Accommodation and Vergence

Accommodation is the process by which the eye changes optical power to maintain a clear image

or focus on an object as its distance varies. This is primarily achieved through the contraction and

relaxation of the ciliary muscle, which alters the shape and refractive power of the crystalline lens.
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When the ciliary muscle contracts, the tension on the lens zonules is reduced, allowing the elastic

lens to become thicker and increase its power (accommodative effort). This increase in focusing

power is innervated primarily by the parasympathetic nervous system. However, accommodation

rarely acts in isolation; it is tightly coupled with convergence, the inward turning of the eyes

necessary to maintain binocular alignment on a near object.

The relationship between the focusing effort (accommodation) and the turning of the eyes

(convergence) is known as the accommodative-convergence link. When an individual attempts to

accommodate (e.g., to focus on a book), an associated amount of convergence is automatically

stimulated. This linkage is crucial for efficient binocular vision. Relative accommodation tests the

limits of this coupling. When measuring RA, the clinician forces the eye to accommodate more or

less than the natural demand for the fixed target distance, pushing the accommodative system to

its functional limit while the fusional vergence system strives to keep the image single. The point at

which the vergence system fails to maintain fusion, leading to diplopia, or the accommodative

system fails to maintain clarity, leading to blur, defines the boundary of RA.

The physical constraints of the eye, including the elasticity of the crystalline lens and the strength

of the ciliary muscle, impose the ultimate physiological limits on accommodation. As individuals

age, the lens hardens--a process known as presbyopia--which drastically reduces the absolute

range of accommodation. However, relative accommodation specifically measures the residual

flexibility within the system, focusing on the dynamic interplay between the neural control of

accommodation and the reflexive control of fusion. Thus, even in presbyopic patients, the

measurement of RA remains valuable for determining the appropriate reading addition (bifocal or

progressive lens power) that optimizes both clarity and comfort.

3. Classification of Relative Accommodation: Positive and Negative

Components

Relative Accommodation is traditionally subdivided into two distinct components, defining the

range of focusing flexibility: Positive Relative Accommodation (PRA) and Negative Relative

Accommodation (NRA). These measurements are complementary and together they define the

total range within which the patient can operate without breaking binocularity or sustaining blur

beyond acceptable limits. The midpoint between the NRA and PRA often corresponds closely to

the patient's habitual accommodative response for that viewing distance.

Positive Relative Accommodation (PRA), often referred to as relative convergence, represents

the maximum amount of accommodation that can be exerted or stimulated while single binocular

vision is maintained. Clinically, PRA is measured by introducing increasingly minus (concave)

lenses before the eyes while the patient fixates on a specific near target (e.g., 40 cm). Minus

lenses demand the patient to accommodate more heavily to keep the target clear. The PRA
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endpoint is reached when the patient reports sustained blur or diplopia. A low PRA value suggests

an accommodative insufficiency, indicating that the patient struggles to exert sufficient focusing

power relative to the demand, often due to ciliary muscle weakness or latent hyperopia.

Negative Relative Accommodation (NRA) represents the maximum amount of accommodation

that can be relaxed or inhibited while the patient maintains clear, single binocular vision. NRA is

measured by introducing increasingly plus (convex) lenses. Plus lenses relax the accommodative

system because the lens power provides the necessary focus. The NRA endpoint is reached when

the patient reports sustained blur, usually indicating that the accommodative system has fully

relaxed and the introduced plus power has caused the image to fall behind the retina. A

significantly low NRA value may indicate accommodative excess or spasm, where the patient

cannot easily relax their focusing power, potentially leading to pseudomyopia or difficulty adapting

to full distance correction.

4. Clinical Measurement Procedures

Relative accommodation is usually ascertained with the use of a phoropter or trial lens setup by an

ophthalmologist or optometrist. The procedure is standardized to ensure reliable comparison

against normative data. The patient is positioned behind the instrument and views a target typically

placed at 40 centimeters, often a standard line of text just slightly larger than the patient's best

near acuity. This target distance demands a standard 2.50 diopters (D) of accommodation.

To measure **NRA**, plus lenses are introduced in small increments (e.g., +0.25 D steps). Each

time a lens is added, the patient is asked if the target remains clear. The process continues until

the patient reports the target is permanently blurred, signaling that the accommodation has been

fully relaxed and cannot be reduced further. The total amount of plus power added before the

endpoint is reached is the NRA value. Normative NRA values typically range between +1.75 D and

+2.50 D, though this is dependent on the patient's age and refractive status.

To measure **PRA**, minus lenses are introduced in similar increments (e.g., -0.25 D steps).

Minus lenses force the patient to exert increasing amounts of accommodative effort. The endpoint

for PRA is defined by the first sustained blur, indicating that the patient has reached the limit of

their focusing capacity while maintaining fusion. Normative PRA values are generally higher than

NRA, often ranging from -2.75 D to -4.00 D. If the patient reports diplopia before blur, this suggests

a profound weakness in the fusional vergence system, which fails before the accommodative

system reaches its limit, adding an important diagnostic layer to the measurement.

5. Relationship to the AC/A Ratio

The clinical utility of relative accommodation measurements is profoundly linked to the concept of

the AC/A ratio (Accommodative Convergence to Accommodation ratio). The AC/A ratio quantifies
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how much convergence (measured in prism diopters) is stimulated for every diopter of

accommodation exerted. This ratio is fundamental to understanding the mechanics of binocular

vision and diagnosing conditions like convergence excess or divergence insufficiency.

Relative accommodation tests essentially push the limits of this AC/A relationship. When a clinician

measures PRA by adding minus lenses, the patient must increase accommodation. According to

the AC/A ratio, this increased accommodation stimulates a corresponding increase in

accommodative convergence. The patient's fusional vergence system must then compensate for

this excess convergence to maintain single vision. The PRA endpoint is often dictated not just by

the maximum focusing capacity, but by the point where the patient's ability to diverge (use negative

fusional vergence) is exhausted.

Similarly, the NRA test forces the relaxation of accommodation via plus lenses, which, based on

the AC/A ratio, leads to a reduction in accommodative convergence. The patient must then use

positive fusional vergence (convergence) to compensate for this divergence trend and maintain

single vision. Therefore, the total relative accommodation range provides an indirect, functional

assessment of the magnitude and efficiency of the patient's fusional reserves, which are essential

for comfortable near vision. A high AC/A ratio implies that even minor fluctuations in

accommodation will heavily tax the fusional reserves, potentially leading to a restricted RA range.

6. Clinical Interpretation and Disorders

The balance between NRA and PRA is critically important for visual comfort. Ideally, the center of

the relative accommodation range should align closely with the plane of fixation (the zero point of

the induced lenses). Discrepancies in the NRA/PRA balance are key indicators of underlying

functional disorders.

Low PRA: A PRA value that is significantly lower than normative data suggests an issue with

sustained focusing effort, often indicative of accommodative insufficiency. This condition makes

near work difficult because the patient lacks the necessary focusing reserve to handle demanding

tasks.

Low NRA: A low NRA suggests an inability to relax accommodation fully, often pointing toward

accommodative excess or spasm. These patients are often symptomatic, experiencing variable

vision and difficulty changing focus between far and near objects.

Symmetry: If the patient requires a specific amount of spherical correction (e.g., they are

hyperopic), the entire RA range might be shifted. However, the symmetry around the zero point

(relative to the patient's corrected visual status) remains a vital diagnostic marker for determining

the relationship between habitual focus and fusional comfort.

Furthermore, in the management of presbyopia, NRA values are used to determine the initial

amount of the reading addition (ADD). The clinician often aims to select an ADD power that places
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the patient's visual demand comfortably within the residual NRA range, minimizing the effort

required to view near objects and maximizing comfort. Understanding relative accommodation

allows the clinician to differentiate between a primary accommodative problem and a primary

vergence problem, leading to tailored treatments, such as prescribing vision therapy for vergence

issues or specific reading glasses for accommodative deficits.

7. Further Reading

Accommodation (Eye) - Wikipedia

Phoropter - Wikipedia

Vergence - Wikipedia

The Relationship Between Relative Accommodation and Fixation Disparity
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