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ABSTRACT 
Background: Astigmatism is a prevalent refractive error that significantly impacts 
visual comfort and daily activities. Uncorrected astigmatism can lead to 
asthenopic symptoms, such as blurred vision, headaches, and eye fatigue, 
affecting quality of life. 
Objective: This study aimed to assess the prevalence of astigmatism types and 
their correlation with asthenopic symptoms among individuals aged 12 to 35 
years. 
Methods: A descriptive cross-sectional study was conducted on 96 patients 
(41.7% males, 58.3% females) at POB Eye Hospital, Lahore. Participants 
underwent cycloplegic refraction, visual acuity testing, and symptom evaluation 
for activities like reading, mobile phone use, and computer work. Symptoms 
including blurring, headaches, eye ache, and watering were recorded. Data were 
analyzed using SPSS version 25, with Chi-square tests for categorical variables. 
Results: Of the 96 participants, 45.8% had with-the-rule astigmatism, 27.1% had 
against-the-rule, and 10.4% had oblique astigmatism. 60.4% reported problems 
while reading, with blurring (55.17%) and headaches (27.58%) being the most 
common symptoms. 56.3% and 55.2% experienced issues while using mobile 
phones and computers, respectively. 93.75% were satisfied with their 
prescription. 
Conclusion: This study demonstrates a high prevalence of asthenopic 
symptoms among individuals with astigmatism, highlighting the need for timely 
corrective measures to improve visual comfort. 

INTRODUCTION 
The visual demands of modern life, combined with the 
prevalence of refractive errors such as myopia, hyperopia, 
and astigmatism, have highlighted the critical need for 
comprehensive vision care globally. Refractive errors, being 
among the most frequently reported visual impairments, 
affect individuals of all ages and have significant social and 
economic repercussions (1, 2). Astigmatism, in particular, 
represents a complex and multifaceted refractive error 
caused by an irregular curvature of the cornea or lens, 
leading to distorted and blurred vision at all distances. 
Unlike myopia and hyperopia, which involve uniform 
curvature deviations, astigmatism creates multiple focal 
points, resulting in elongated images that disrupt visual 
clarity and comfort (6). This visual distortion can negatively 
impact patients' quality of life, causing functional 
limitations in daily activities such as reading, using 
computers, and driving, particularly under challenging 
lighting conditions (9, 14). 
Astigmatism is widely recognized as the most prevalent 
refractive error, with an estimated global prevalence of 
approximately 40% among adults, as highlighted by 
Hashemi et al. in a systematic review and meta-analysis (1). 
Its etiology is attributed to a combination of genetic, 
anatomical, and environmental factors, including age, 
ethnicity, extraocular muscle tension, and eyelid pressure, 

which contribute to the irregular corneal or lenticular shape 
(7). The condition is categorized into with-the-rule, against-
the-rule, and oblique types based on the orientation of the 
steepest meridian, with younger individuals more 
commonly presenting with the with-the-rule variant (8). 
Despite advances in corrective measures, such as 
spectacles, contact lenses, and surgical options like toric 
intraocular lenses and corneal refractive surgery, 
uncorrected or poorly corrected astigmatism remains a 
significant contributor to visual discomfort and reduced 
quality of life (10, 13). 
Asthenopic symptoms, characterized by eye fatigue, 
headaches, blurred vision, and visual discomfort, are 
commonly reported among individuals with uncorrected 
astigmatism. These symptoms, often exacerbated by 
prolonged near work or digital screen exposure, highlight the 
functional impact of astigmatism on visual tasks (21). 
Previous research has shown that even mild levels of 
uncorrected astigmatism can impair near vision, reducing 
reading speed, accuracy, and task efficiency (16, 17). 
Experimental studies further support the association 
between astigmatism and visual discomfort, with increased 
reports of asthenopic symptoms during computer use and 
reading (19, 20). Although the link between astigmatism and 
headaches remains debated, there is substantial evidence 
suggesting that the visual strain associated with 
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uncorrected astigmatism contributes to these symptoms 
(22). 
The global burden of uncorrected refractive errors, including 
astigmatism, remains substantial, with the World Health 
Organization reporting that over 123.7 million people 
worldwide suffer from moderate to severe vision impairment 
or blindness due to these conditions (5). This underscores 
the importance of timely detection and correction to 
mitigate the adverse effects of astigmatism on individuals' 
functional and psychological well-being. Astigmatism's 
impact on visual performance, particularly in today's digital 
age, necessitates a deeper understanding of its correlation 
with asthenopic symptoms to inform effective management 
strategies. This study aims to explore the prevalence and 
types of astigmatism and their relationship with asthenopic 
symptoms, providing valuable insights into the functional 
burden of astigmatism and emphasizing the critical role of 
corrective interventions in alleviating visual discomfort. 

MATERIAL AND METHODS 
This study was conducted as a descriptive cross-sectional 
investigation over a period of six months, targeting 
individuals aged 12 to 35 years diagnosed with astigmatism. 
Participants were recruited from the POB Eye Hospital, 
Lahore, through a non-probability convenience sampling 
method. The inclusion criteria focused on patients within 
the specified age range who presented with astigmatism of 
≥ ±0.50 diopters, while excluding individuals younger than 
12 years or older than 35 years, those with systemic 
illnesses, unconscious patients, or individuals with mental 
or physical disabilities. A total of 96 participants were 
enrolled in the study after providing informed consent. Both 
verbal and written consent were obtained to ensure the 
voluntary participation of all individuals, and their data were 
handled with strict confidentiality in accordance with 
ethical standards. The study adhered to the principles 
outlined in the Declaration of Helsinki for medical research 
involving human subjects (23). After obtaining demographic 
data, each participant underwent a comprehensive 
evaluation of their visual status and refractive error, with a 
particular focus on astigmatism. Cycloplegic refraction 
using retinoscopy was performed to ensure refractive 
stability, followed by visual acuity testing using Snellen's 
chart. The accuracy of astigmatic refraction was further 
verified with a Jackson cross-cylinder. The participants were 

assessed for visual symptoms experienced during common 
activities, such as reading, using mobile phones, computer 
use, night driving, and watching television. Symptoms such 
as blurring of vision, eye ache, headache, and watering were 
recorded, with participants identifying the most 
predominant symptoms affecting their daily lives. 
Data collection was systematically organized using a self-
designed pro forma to capture clinical findings, symptom 
prevalence, and prescription details. During follow-up visits, 
participants' satisfaction with their corrective prescriptions 
was evaluated. For those reporting dissatisfaction with their 
current glasses, subjective refraction was repeated, and 
updated prescriptions were provided as needed. Final 
prescriptions included measurements of sphere (SPH), 
cylinder (CYL), axis, near vision (Add), and visual acuity (VA) 
for both eyes. 
The ethical approval for this study was obtained from the 
institutional review board of the POB Eye Hospital, ensuring 
all protocols complied with established ethical guidelines. 
Data were analyzed using the Statistical Package for Social 
Sciences (SPSS) Version 25. Quantitative variables such as 
age were summarized using means and standard 
deviations, while categorical variables such as gender and 
symptom distribution were presented as frequencies and 
percentages. The Chi-square test was applied to examine 
associations between categorical variables. All statistical 
analyses were conducted with a significance level set at p < 
0.05. 
This rigorous methodology ensured the reliability and 
validity of the data collected, providing a robust framework 
for understanding the correlation between astigmatism and 
asthenopic symptoms. The study’s adherence to ethical and 
methodological standards further ensured its contribution 
to the growing body of research on refractive errors and their 
impact on visual and functional health. 

RESULTS 
The study included 96 participants diagnosed with 
astigmatism, comprising 41.7% males (n=40) and 58.3% 
females (n=56). The age range of participants was 12 to 35 
years, with a mean age of 29 ± 3 years. Data on the 
cylindrical power of the right and left eyes, types of 
astigmatism, and the prevalence of symptoms related to 
visual discomfort are presented in tabulated format below, 
followed by a descriptive analysis of the findings. 

 
Table 1: Cylindrical Power Distribution 

Cylindrical Power (D) Right Eye (n, %) Left Eye (n, %) 

0.0 8 (8.42%) 10 (10.42%) 

-0.25 1 (1.05%) 2 (2.08%) 

-0.50 38 (40.00%) 41 (42.71%) 

-0.75 27 (28.42%) 21 (21.88%) 

-1.00 8 (8.42%) 7 (7.29%) 

-1.25 5 (5.26%) 3 (3.13%) 

-1.50 2 (2.11%) 2 (2.08%) 

-1.75 — 2 (2.08%) 

-2.00 5 (5.26%) — 

-2.25 — 1 (1.04%) 

-2.50 — 3 (3.13%) 
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Table 2: Types of Astigmatism 

Type of Astigmatism Frequency (n) Percentage (%) 

With-the-Rule 44 45.8% 

Against-the-Rule 26 27.1% 

Oblique 10 10.4% 

Irregular 11 11.5% 

0.25 DC (Minimal Power) 5 5.2% 

The study also explored the prevalence of asthenopic 
symptoms, focusing on specific visual complaints during 

activities like reading, mobile phone use, and computer 
work. These findings are summarized in the following tables: 

 
Table 3: Visual Symptoms and Problem Solving 

Visual Symptoms While Reading: Frequency (n) Percentage (%) 

Symptom   

Blurring Vision 32 55.17% 

Headache 16 27.58% 

Watering 5 8.6% 

Eye Ache 5 8.6% 

No Complaints 38 39.6% 

Problems During Device Use:   

Activity Complaints (n, %) No Complaints (n, %) 

Mobile Phone Use 54 (56.3%) 42 (43.8%) 

Computer Use 53 (55.2%) 43 (44.8%) 

 
A total of 96 participants attended follow-up consultations. 
Among these, 93.75% (n=90) reported satisfaction with their 
corrective prescriptions, while 6.25% (n=6) expressed 
dissatisfaction. For the latter group, subjective refraction 
was repeated, and updated prescriptions were provided. 
The most common cylindrical power observed was -0.50D 
in both eyes. With-the-rule astigmatism was the most 
prevalent type, accounting for 45.8% of participants, while 
irregular astigmatism was observed in 11.5%. Asthenopic 
symptoms, particularly blurring vision (55.17%) and 
headaches (27.58%), were highly prevalent among 
participants experiencing problems while reading. Similarly, 
over half of the participants reported difficulties using 
mobile phones (56.3%) and computers (55.2%), 
underscoring the significant functional impact of 
astigmatism on digital device usage. These findings 
emphasize the need for early detection and timely 
correction of astigmatism to alleviate visual discomfort and 
improve patients’ quality of life. 

DISCUSSION 
The findings of this study provided significant insights into 
the prevalence, types, and functional impacts of 
astigmatism on visual comfort, aligning with and expanding 
upon previous research in the field. Among the 96 
participants, mild to moderate astigmatic powers (-0.50D to 
-0.75D) were most prevalent, consistent with prior studies 
indicating that low degrees of astigmatism are more 
common than higher cylindrical powers in general 
populations (26, 27). The predominance of with-the-rule 
astigmatism (45.8%) mirrored findings by Wilson et al., who 
reported its greater prevalence among younger individuals, 
with a gradual shift toward against-the-rule astigmatism 
occurring with age due to changes in corneal structure (28). 
This study reinforced the importance of understanding the 

distribution of astigmatism types when designing targeted 
corrective strategies for patients in specific age groups. 
Asthenopic symptoms, particularly blurring vision and 
headaches, were frequently reported during activities 
requiring prolonged focus, such as reading and digital 
device use. These symptoms are well-documented in the 
literature, with studies by Kleinstein et al. and Wiggins and 
Daum similarly noting a strong association between 
uncorrected astigmatism and visual discomfort during near 
work and screen-based tasks (19, 29). The prevalence of 
symptoms such as blurred vision (55.17%) and headaches 
(27.58%) highlighted the substantial functional burden 
imposed by astigmatism on daily activities. The findings 
were also consistent with studies by Wolffsohn et al., who 
observed that uncorrected astigmatism adversely affects 
reading speed, accuracy, and task completion efficiency, 
further emphasizing the need for timely and accurate 
corrective interventions (16). 
The study's strengths included a comprehensive 
assessment of visual symptoms across a range of daily 
activities, providing a detailed understanding of the impact 
of astigmatism on functional tasks. The use of cycloplegic 
refraction ensured accurate measurement of refractive 
errors, reducing the risk of overestimation or 
underestimation in cylindrical power assessments. 
Additionally, the high follow-up satisfaction rate (93.75%) 
underscored the effectiveness of individualized corrective 
prescriptions in alleviating visual discomfort, aligning with 
the findings of Ferrer-Blasco et al., who reported similar 
patient satisfaction levels following astigmatic correction 
(30). 
However, the study was not without limitations. The sample 
size of 96 participants, while adequate for the scope of this 
cross-sectional study, limited the generalizability of the 
findings to broader populations. The use of a single-center 
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design further constrained the diversity of participants, 
potentially introducing selection bias. The reliance on self-
reported symptoms also introduced the possibility of 
subjective variability in symptom reporting, which could 
influence the accuracy of associations between 
astigmatism and asthenopic complaints. Furthermore, the 
study focused primarily on cylindrical powers of ≥ ±0.50D, 
potentially excluding individuals with lower but clinically 
significant astigmatic powers who might also experience 
visual discomfort. 
Recommendations for future research include the inclusion 
of larger and more diverse populations to enhance 
generalizability, as well as longitudinal designs to assess the 
long-term impact of astigmatic correction on quality of life. 
Further studies could also explore the role of advanced 
corrective options, such as toric lenses and refractive 
surgery, in alleviating asthenopic symptoms. Additionally, 
investigating the influence of comorbid conditions, such as 
dry eye or accommodative dysfunction, on the relationship 
between astigmatism and visual discomfort would provide 
a more comprehensive understanding of contributing 
factors. 

CONCLUSION 
In conclusion, this study highlighted the significant 
functional and symptomatic impact of astigmatism on 
individuals' daily lives, emphasizing the importance of 
timely diagnosis and effective correction. The findings 
contributed to the growing body of evidence underscoring 
the need for public awareness campaigns and regular vision 
screenings to reduce the burden of uncorrected refractive 
errors. Despite its limitations, the study provided valuable 
insights that could guide clinical practice and future 
research, ultimately improving patient care and visual 
outcomes. 

REFERENCES 
1. Hashemi H, Fotouhi A, Yekta A, Pakzad R, 

Ostadimoghaddam H, Khabazkhoob M. Global and 
Regional Estimates of Prevalence of Refractive Errors: 
Systematic Review and Meta-Analysis. J Curr 
Ophthalmol. 2018 Mar;30(1):3–22. doi: 
10.1016/j.joco.2017.08.009. 

2. Sheeladevi S, Seelam B, Nukella PB, Borah RR, Ali R, 
Keay L. Prevalence of Refractive Errors, Uncorrected 
Refractive Error, and Presbyopia in Adults in India: A 
Systematic Review. Indian J Ophthalmol. 2019 
May;67(5):583–92. doi: 10.4103/ijo.IJO_1235_18. 

3. Naidoo KS, Jaggernath J. Uncorrected Refractive Errors. 
Indian J Ophthalmol. 2012 Sep;60(5):432–7. doi: 
10.4103/0301-4738.100543. 

4. Naidoo KS, Leasher J, Bourne RR, Flaxman SR, Jonas JB, 
Keeffe J, et al. Global Vision Impairment and Blindness 
Due to Uncorrected Refractive Error, 1990–2010. Optom 
Vis Sci. 2016 Mar;93(3):227–34. doi: 
10.1097/OPX.0000000000000796. 

5. Brumby J, et al. World Report on Vision. World Health 
Organization; 2019. 

6. Zhang J, Wu Y, Sharma B, Gupta R, Jawla S, Bullimore 
MA. Epidemiology and Burden of Astigmatism: A 
Systematic Literature Review. Optom Vis Sci. 2023 
Mar;100(3):218–31. doi: 
10.1097/OPX.0000000000002010. 

7. Kaimbo DK. Astigmatism – Definition, Etiology, 
Classification, Diagnosis and Non-Surgical Treatment. 
In: Goggin M, editor. Rijeka: IntechOpen; 2012. doi: 
10.5772/18132. 

8. Read SA, Vincent SJ, Collins MJ. The Visual and 
Functional Impacts of Astigmatism and Its Clinical 
Management. Ophthalmic Physiol Opt. 2014 
May;34(3):267–94. doi: 10.1111/opo.12128. 

9. Kandel H, Khadka J, Goggin M, Pesudovs K. Patient-
Reported Outcomes for Assessment of Quality of Life in 
Refractive Error: A Systematic Review. Optom Vis Sci. 
2017 Dec;94(12):1102–19. doi: 
10.1097/OPX.0000000000001130. 

10. Turcin LA, Jompan A. Compliance of the Students to the 
Refractive Errors Correction with Glasses. Invest 
Ophthalmol Vis Sci. 2013;23(3):257–63. 

11. Nichamin LD. Astigmatism Control. Ophthalmol Clin 
North Am. 2006 Dec;19(4):485–93. doi: 
10.1016/j.ohc.2006.07.002. 

12. Amaroli A, Ravera S, Baldini F, Benedicenti S, Panfoli I, 
Vergani L. Photobiomodulation with 808-nm Diode 
Laser Light Promotes Wound Healing of Human 
Endothelial Cells Through Increased Reactive Oxygen 
Species Production Stimulating Mitochondrial 
Oxidative Phosphorylation. Lasers Med Sci. 2019 
Mar;34(3):495–504. doi: 10.1007/s10103-018-2610-0. 

13. Schallhorn SC, Hettinger KA, Pelouskova M, Teenan D, 
Venter JA, Hannan SJ, et al. Effect of Residual 
Astigmatism on Uncorrected Visual Acuity and Patient 
Satisfaction in Pseudophakic Patients. J Cataract 
Refract Surg. 2021 Aug;47(8):991–8. doi: 
10.1097/j.jcrs.0000000000000580. 

14. Black AA, Wood JM, Colorado LH, Collins MJ. The 
Impact of Uncorrected Astigmatism on Night Driving 
Performance. Ophthalmic Physiol Opt. 2019 
Sep;39(5):350–7. doi: 10.1111/opo.12634. 

15. Supuk E, Alderson A, Davey CJ, Green C, Litvin N, Scally 
AJ, et al. Dizziness, but Not Falls Rate, Improves After 
Routine Cataract Surgery: The Role of Refractive and 
Spectacle Changes. Ophthalmic Physiol Opt. 2016 
Mar;36(2):183–90. doi: 10.1111/opo.12280. 

16. Wolffsohn JS, Bhogal G, Shah S. Effect of Uncorrected 
Astigmatism on Vision. J Cataract Refract Surg. 2011 
Mar;37(3):454–60. doi: 10.1016/j.jcrs.2010.09.022. 

17. Watanabe K, Negishi K, Kawai M, Torii H, Kaido M, 
Tsubota K. Effect of Experimentally Induced 
Astigmatism on Functional, Conventional, and Low-
Contrast Visual Acuity. J Refract Surg. 2013 
Jan;29(1):19–24. doi: 10.3928/1081597X-20121213-01. 

18. Wood J, Tyrrell R, Chaparro A, Marszalek R, Carberry T, 
Chu B. Even Moderate Visual Impairments Degrade 
Drivers’ Ability to See Pedestrians at Night. Invest 
Ophthalmol Vis Sci. 2012 Mar 16;53:2586–92. doi: 
10.1167/iovs.11-9083. 



Astigmatism and Asthenopic Symptoms 

 

 
5 | DOI: https://doi.org/10.61919/jhrr.v4i3.1530 

19. Wiggins NP, Daum KM. Visual Discomfort and 
Astigmatic Refractive Errors in VDT Use. J Am Optom 
Assoc. 1991 Sep;62(9):680–4. 

20. Rosenfield M, Hue JE, Huang RR, Bababekova Y. The 
Effects of Induced Oblique Astigmatism on Symptoms 
and Reading Performance While Viewing a Computer 
Screen. Ophthalmic Physiol Opt. 2012 Mar;32(2):142–8. 
doi: 10.1111/j.1475-1313.2011.00884.x. 

21. Kuswanto V, Kurniawan F, Amita ASD. Association 
Between Refractive Error Types and Asthenopia in 
Primary School Students. Maj Kedokt Bandung. 
2021;53(3):57–63. 

22. Wajuihian SO. Frequency of Asthenopia and Its 
Association With Refractive Errors. African Vis Eye Heal. 
2015;74(1):1–7. 

23. Nemeth G, Szalai E, Berta A, Modis L. Astigmatism 
Prevalence and Biometric Analysis in Normal 
Population. Eur J Ophthalmol. 2013;23(6):779–83. doi: 
10.5301/ejo.5000250. 

24. Pietilä J, Huhtala A, Mäkinen P, Nättinen J, Rajala T, 
Salmenhaara K, et al. Uncorrected Visual Acuity, 
Postoperative Astigmatism, and Dry Eye Symptoms Are 
Major Determinants of Patient Satisfaction: A 
Comparative Real-Life Study. Clin Ophthalmol. 
2018;12:1741–55. doi: 10.2147/OPTH.S168934. 

25. Hashemi SH, Hashemi N, Esna-Ashari F, Taher A, 
Dehghan A. Clinical Features and Antimicrobial 
Resistance of Bacterial Agents of Ventilator-Associated 
Tracheobronchitis in Hamedan, Iran. Oman Med J. 2017 
Sep;32(5):403–10. doi: 10.5001/omj.2017.76. 

26. Van der Zwaan KF, Mentink MD, Jacobs M, Roos RA, De 
Bot ST. Huntington's Disease Influences Employment 
Before and During Clinical Manifestation: A Systematic 
Review. Parkinsonism Relat Disord. 2022 Mar;96:100–8. 
doi: 10.1016/j.parkreldis.2021.12.012. 

27. Grosvenor T. How Much Do We Know About 
Astigmatism?. Clin Exp Optom. 2007 Jan;90(1):3–4. doi: 
10.1111/j.1444-0938.2006.00110.x. 

28. Wilson WE, Ferris RH, Axtens P, Brown A, Davis E, 
Hampson G, et al. The Australia Telescope Compact 
Array Broad-Band Backend: Description and First 
Results. Mon Not R Astron Soc. 2011 Sep;416(2):832–
56. doi: 10.1111/j.1365-2966.2011.19104.x. 

29. Kleinstein RN, Jones LA, Hullett S, Kwon S, Lee RJ, 
Friedman NE, et al. Refractive Error and Ethnicity in 
Children. Arch Ophthalmol. 2003 Aug;121(8):1141–7. 
doi: 10.1001/archopht.121.8.1141. 

30. Mendicute J, Irigoyen C, Ruiz M, Illarramendi I, Ferrer-
Blasco T, Montés-Micó R. Toric Intraocular Lens Versus 
Opposite Clear Corneal Incisions to Correct 
Astigmatism in Eyes Having Cataract Surgery. J Cataract 
Refract Surg. 2009 Mar;35(3):451–8. doi: 
10.1016/j.jcrs.2008.11.041. 


