
1012 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 

 

 

 
ASSESSMENT OF PATIENT TOLERANCE AND 

VISUAL ACUITY WITH SPHERICAL EQUIVALENT 
CORRECTION 

 
Akarshitha B1, Priyanka Sankaran2, Anjali3 

 
1Assistant Professor, Srinivas Institute of Medical Sciences and Research Center, Mukka, 

Mangalore, Karnataka, India 

Senior Resident, Andaman and Nicobar Islands Institute of Medical Sciences, Sri Vijaya Puram, 
Andaman and Nicobar Islands 

Assistant Professor, Andaman and Nicobar Islands Institute of Medical Sciences, Sri Vijaya Puram, 

Andaman and Nicobar Islands 
 

ABSTRACT  
Background: Spherical equivalent (SE) correction is frequently used in clinical 

practice for patients with low astigmatism or when cylindrical correction is 

poorly tolerated. However, its effect on visual acuity and patient comfort 

compared with conventional sphero-cylindrical correction remains an important 

clinical consideration. The objective is to assess patient tolerance and visual 

acuity with spherical equivalent correction and compare its clinical performance 

with conventional sphero-cylindrical correction. Materials and Methods: This 

prospective comparative study included 100 patients with refractive 

astigmatism attending a tertiary care ophthalmology department. Each 

participant underwent comprehensive refraction and was evaluated using both 

conventional sphero-cylindrical correction and spherical equivalent correction. 

Best-corrected visual acuity was measured using a standardized LogMAR chart, 

while patient tolerance was assessed using a structured questionnaire evaluating 

visual comfort, eyestrain, headache, clarity of vision, and overall satisfaction. 

Statistical analysis was performed using SPSS version 25.0. Result: The mean 

age of participants was 31.8 ± 10.6 years, with males comprising 54.0% of the 

study population. Conventional sphero-cylindrical correction produced 

significantly better best-corrected visual acuity than spherical equivalent 

correction (0.02 ± 0.04 vs. 0.08 ± 0.06 LogMAR; p < 0.001). A significantly 

greater proportion of patients achieved 6/6 vision with sphero-cylindrical 

correction (90.0% vs. 72.0%). Patient tolerance to spherical equivalent 

correction was good in individuals with astigmatism ≤0.75 D but declined 

significantly with increasing cylindrical power (p < 0.001). Eyestrain (24.0%), 

blurred vision (20.0%), and headache (16.0%) were the most commonly 

reported symptoms with spherical equivalent correction. Conclusion: Spherical 

equivalent correction provides acceptable visual acuity and good patient 

tolerance in individuals with low astigmatism but is inferior to conventional 

sphero-cylindrical correction in patients with moderate-to-high astigmatism. 

Full cylindrical correction remains the preferred method for maximizing visual 

acuity, reducing asthenopic symptoms, and improving patient satisfaction. 

 
 

 

INTRODUCTION 
 

Refractive errors are among the leading causes of 

visual impairment worldwide and are responsible for 

a significant reduction in visual performance and 

quality of life. Astigmatism, a common refractive 

error resulting from unequal refractive power in 

different meridians of the eye, causes blurred vision, 

eyestrain, headaches, and reduced contrast sensitivity 

when left uncorrected. Appropriate optical correction 

is therefore essential for achieving optimal visual 

acuity and patient comfort.[1,2] 

Conventional correction of astigmatism involves the 

prescription of sphero-cylindrical lenses that 

compensate for both the spherical and cylindrical 

components of refractive error. However, in clinical 

practice, spherical equivalent (SE) correction is 

sometimes prescribed in patients with low degrees of 

astigmatism, during preliminary refraction, or when 

cylindrical correction is poorly tolerated. The 

spherical equivalent is calculated by adding half of 

the cylindrical power to the spherical power and 

provides a simplified optical correction.[3] 
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Visual performance with spherical equivalent 

correction depends on several factors, including the 

magnitude of astigmatism, pupil size, orientation of 

the cylindrical axis, and individual neural adaptation. 

Experimental studies have demonstrated that 

increasing uncorrected astigmatism significantly 

reduces high-contrast visual acuity, low-contrast 

visual acuity, and overall visual quality, emphasizing 

the importance of appropriate refractive 

correction.[4,5] 

Several clinical investigations have compared visual 

outcomes between spherical equivalent and full 

sphero-cylindrical correction. While patients with 

minimal astigmatism may achieve satisfactory vision 

with spherical equivalent correction, increasing 

cylindrical error is associated with greater visual 

degradation, reduced contrast sensitivity, and 

decreased patient satisfaction. Furthermore, 

subjective tolerance varies considerably among 

individuals, making assessment of patient comfort an 

important component of refractive prescribing.[6,7] 

Despite the widespread use of spherical equivalent 

correction in routine ophthalmic and optometric 

practice, limited clinical data are available regarding 

its effect on both visual acuity and patient tolerance 

across different degrees of refractive astigmatism. 

Therefore, the present study was undertaken to assess 

patient tolerance and visual acuity with spherical 

equivalent correction and compare its clinical 

performance with conventional sphero-cylindrical 

correction. 

 

MATERIALS AND METHODS 

 

Study Design: This was a hospital-based prospective 

comparative study conducted to assess patient 

tolerance and visual acuity with spherical equivalent 

correction in patients with refractive astigmatism. 

Study Setting: The study was carried out in the 

Department of Ophthalmology at a tertiary care 

teaching hospital. 

Study Duration: The study was conducted over a 

period of 12 months.  

Sample Size: A total of 100 patients meeting the 

eligibility criteria were enrolled consecutively during 

the study period. 

Study Population: Patients presenting to the 

ophthalmology outpatient department with refractive 

astigmatism requiring optical correction were 

included in the study. 

Inclusion Criteria 

• Age between 18 and 60 years. 

• Refractive astigmatism of 0.50 to 2.50 diopters. 

• Best-corrected visual acuity of 6/12 or better in 

each eye. 

• Willingness to participate and provide written 

informed consent. 

Exclusion Criteria 

• Irregular astigmatism. 

• Corneal ectatic disorders (e.g., keratoconus). 

• Previous ocular surgery or trauma. 

• Cataract or other media opacities affecting vision. 

• Retinal or optic nerve pathology. 

• Strabismus or amblyopia. 

• Active ocular infection or inflammation. 

• Neurological disorders affecting vision. 

Study Procedure: After obtaining informed consent, 

demographic details including age, sex, occupation, 

and presenting visual complaints were recorded. 

Each participant underwent a comprehensive 

ophthalmic examination comprising: 

• Uncorrected visual acuity (UCVA) 

• Best-corrected visual acuity (BCVA) 

• Objective refraction using autorefractometry 

• Subjective refraction 

• Keratometry 

• Slit-lamp biomicroscopy 

• Intraocular pressure measurement 

• Fundus examination 

The spherical equivalent (SE) was calculated using 

the formula: 

Spherical Equivalent = Sphere + (Cylinder ÷ 2) 

Each participant was evaluated under two correction 

conditions: 

1. Conventional sphero-cylindrical correction 

2. Spherical equivalent correction 

Visual acuity was measured using a standardized 

Snellen chart (converted to LogMAR for statistical 

analysis where appropriate). 

Patient tolerance was assessed after wearing the 

prescribed correction using a structured 

questionnaire evaluating: 

• Clarity of vision 

• Distance vision 

• Near vision 

• Comfort 

• Eyestrain 

• Headache 

• Adaptation to spectacles 

• Overall satisfaction 

Each parameter was graded on a 5-point Likert scale, 

and an overall tolerance score was calculated. 

Outcome Measures 

Primary Outcome 

• Comparison of best-corrected visual acuity 

between sphero-cylindrical correction and 

spherical equivalent correction. 

Secondary Outcomes 

• Patient tolerance score. 

• Subjective visual comfort. 

• Frequency of asthenopic symptoms. 

• Overall patient satisfaction. 

• Association of cylindrical power with visual 

acuity and tolerance. 

Statistical Analysis: Data were entered into 

Microsoft Excel and analyzed using SPSS version 

25.0. Continuous variables were expressed as mean ± 

standard deviation (SD), while categorical variables 

were presented as frequencies and percentages. 

Paired Student's t-test was used to compare visual 

acuity and tolerance scores between the two 

correction methods. Chi-square test was used for 

categorical variables, and Pearson's correlation 
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coefficient was used to evaluate the relationship 

between cylindrical power and patient tolerance. A p-

value <0.05 was considered statistically significant. 

 

RESULTS 

 

A total of 100 patients with refractive astigmatism 

were enrolled in the study. The mean age of the 

participants was 31.8 ± 10.6 years (range: 18–58 

years). There were 54 (54.0%) males and 46 (46.0%) 

females. The mean cylindrical refractive error was 

−1.18 ± 0.52 D, while the mean spherical equivalent 

was −1.86 ± 1.34 D. 

Visual acuity with conventional sphero-cylindrical 

correction was significantly better than with spherical 

equivalent correction. However, the majority of 

patients with low astigmatism (≤1.00 D) tolerated 

spherical equivalent correction well, whereas 

tolerance decreased with increasing cylindrical 

power. 

 

Table 1: Demographic and Baseline Refractive Characteristics of the Study Population (n = 100) 

Variable Value 

Age (years) 31.8 ± 10.6 

Gender  

Male 54 (54.0%) 

Female 46 (46.0%) 

Mean spherical power (D) −1.27 ± 1.42 

Mean cylindrical power (D) −1.18 ± 0.52 

Mean spherical equivalent (D) −1.86 ± 1.34 

Right eye examined 52 (52.0%) 

Left eye examined 48 (48.0%) 

 

The study population consisted predominantly of 

young adults with mild-to-moderate refractive 

astigmatism. The mean cylindrical error was 

approximately 1.2 diopters. 

 

Table 2: Comparison of Visual Acuity Between Sphero-Cylindrical Correction and Spherical Equivalent Correction 

Visual Parameter Sphero-cylindrical Correction Spherical Equivalent Correction p-value 

Uncorrected Visual Acuity (LogMAR) 0.62 ± 0.21 0.62 ± 0.21 — 

Best Corrected Visual Acuity (LogMAR) 0.02 ± 0.04 0.08 ± 0.06 <0.001 

Patients achieving 6/6 vision 90 (90.0%) 72 (72.0%) 0.001 

Patients achieving ≥6/9 vision 98 (98.0%) 91 (91.0%) 0.032 
 

Conventional sphero-cylindrical correction provided 

significantly better visual acuity than spherical 

equivalent correction. A significantly greater 

proportion of patients achieved 6/6 vision with full 

cylindrical correction. 

 

Table 3: Patient Tolerance with Spherical Equivalent Correction According to Magnitude of Astigmatism 

Cylindrical Power (D) Number Good Tolerance Moderate Tolerance Poor Tolerance p-value 

≤0.75 34 30 (88.2%) 4 (11.8%) 0  

0.76–1.25 38 28 (73.7%) 8 (21.1%) 2 (5.2%)  

1.26–2.00 20 9 (45.0%) 7 (35.0%) 4 (20.0%)  

>2.00 8 2 (25.0%) 2 (25.0%) 4 (50.0%) <0.001 
 

Patient tolerance to spherical equivalent correction 

declined significantly as the magnitude of 

astigmatism increased. Most patients with 

astigmatism ≤0.75 D tolerated spherical equivalent 

correction well, whereas poor tolerance was common 

among patients with astigmatism greater than 2.00 D. 
 

Table 4: Comparison of Subjective Symptoms Following Spherical Equivalent Correction (n = 100) 

Symptom Present n (%) Absent n (%) 

Eyestrain 24 (24.0%) 76 (76.0%) 

Blurred vision 20 (20.0%) 80 (80.0%) 

Headache 16 (16.0%) 84 (84.0%) 

Difficulty in night vision 14 (14.0%) 86 (86.0%) 

Difficulty with prolonged reading 18 (18.0%) 82 (82.0%) 

Overall patient satisfaction 82 (82.0%) 18 (18.0%) 
 

Although overall satisfaction with spherical 

equivalent correction was high (82%), approximately 

one-fourth of patients experienced eyestrain, while 

blurred vision and headache were reported more 

frequently in individuals with higher cylindrical 

refractive errors. 

 

 

 

 

DISCUSSION 
 

The present study assessed patient tolerance and 

visual acuity with spherical equivalent (SE) 

correction in individuals with refractive astigmatism. 

The findings demonstrated that conventional sphero-

cylindrical correction provided significantly better 

best-corrected visual acuity than spherical equivalent 

correction. Nevertheless, most patients with low 

astigmatism (≤1.00 D) achieved satisfactory visual 
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acuity and reported good tolerance with spherical 

equivalent correction. As the magnitude of 

astigmatism increased, both visual performance and 

subjective tolerance declined significantly. 

The role of the Systemic Immune-Inflammation 

Index is not relevant here. Instead, the present 

findings are supported by clinical studies evaluating 

optical correction in astigmatic patients. Little et al,[8] 

demonstrated that even small amounts of induced 

astigmatic blur significantly reduce visual acuity and 

visual quality. Their study showed that increasing 

astigmatic defocus adversely affects image clarity, 

particularly under demanding visual conditions. 

Similarly, in the present study, visual acuity with 

spherical equivalent correction deteriorated 

progressively with increasing cylindrical refractive 

error. 

The clinical evaluation conducted by Sulley et al,[9] 

showed that appropriate correction of astigmatism 

improves visual quality, comfort, and patient 

satisfaction compared with spherical correction 

alone. They reported that patients who received full 

toric correction experienced better visual stability 

and fewer asthenopic symptoms. Consistent with 

these findings, our study demonstrated significantly 

better visual acuity with conventional sphero-

cylindrical correction, while patients receiving 

spherical equivalent correction more frequently 

reported blurred vision and eyestrain, particularly in 

moderate-to-high astigmatism. 

Logan et al,[10] evaluated visual performance during 

prolonged digital device use and found that toric 

correction provided superior sustained visual clarity 

and reduced visual fatigue compared with spherical 

correction in astigmatic individuals. The present 

study also observed that symptoms such as eyestrain, 

headache, and difficulty with prolonged reading were 

more common among patients using spherical 

equivalent correction, suggesting that complete 

cylindrical correction provides greater visual comfort 

during continuous visual tasks. 

The study by Chaudhry et al,[11] emphasized that 

many patients with low astigmatism initially accept 

spherical correction; however, a substantial 

proportion achieve improved visual quality and 

prefer toric correction after direct comparison. Our 

findings support this observation, as patients with 

astigmatism ≤0.75 D generally tolerated spherical 

equivalent correction well, whereas acceptance 

declined markedly when cylindrical power exceeded 

1.25 D. 

A recent investigation by Chao et al,[12] demonstrated 

that soft toric correction significantly improved both 

visual acuity and functional visual performance 

compared with spherical correction in astigmatic 

participants. Similar findings were observed in the 

present study, where conventional sphero-cylindrical 

correction enabled a significantly greater proportion 

of patients to achieve 6/6 visual acuity than spherical 

equivalent correction. 

Saffarizadeh et al,[13] further reported that increasing 

uncorrected astigmatism significantly reduces 

contrast sensitivity despite relatively preserved high-

contrast visual acuity. Although contrast sensitivity 

was not evaluated in the present study, the reduced 

subjective tolerance and increased complaints of 

blurred vision among patients with higher 

astigmatism may be explained by deterioration in 

overall visual quality resulting from residual 

astigmatic blur. 

More recently, Read et al,[14] demonstrated that 

complete correction of astigmatism improves 

functional near vision and smartphone viewing 

performance, highlighting the importance of accurate 

cylindrical correction in modern visual demands. The 

present study similarly showed greater patient 

satisfaction with full sphero-cylindrical correction, 

particularly among individuals with moderate and 

higher degrees of astigmatism. 

Overall, the findings suggest that spherical equivalent 

correction may be an acceptable alternative for 

selected patients with low astigmatism, particularly 

when rapid refraction, temporary correction, or 

intolerance to cylindrical lenses is encountered. 

However, full sphero-cylindrical correction remains 

the preferred option for achieving optimal visual 

acuity, minimizing asthenopic symptoms, and 

improving patient satisfaction, especially in patients 

with moderate or high astigmatic refractive errors. 

 

CONCLUSION 
 

The present study demonstrated that conventional 

sphero-cylindrical correction provides significantly 

better visual acuity and patient satisfaction than 

spherical equivalent correction in individuals with 

refractive astigmatism. Although spherical 

equivalent correction was well tolerated by most 

patients with low astigmatism (≤1.00 D), tolerance 

and visual performance decreased progressively with 

increasing cylindrical power. Patients with moderate-

to-high astigmatism experienced greater visual 

discomfort, blurred vision, and eyestrain when 

prescribed spherical equivalent correction alone. 

Therefore, spherical equivalent correction may be 

considered a practical option in selected low-

astigmatism cases, whereas full sphero-cylindrical 

correction should remain the standard approach for 

achieving optimal visual outcomes and patient 

comfort. 
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