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Introduction

The eye is a crucial organ in the human body responsible 
for the sense of sight. It enables us to observe and experience 
the world around us. Accommodation is a natural process of 
the eye that allows it to adjust focus [1]. The dioptric power 
of the eye lens increases when we look at a near object from 
a distance. This increase in refractive power is due to the lens 
curving more during accommodation. When the ciliary muscles 
contract, they release the tension on the lens' zonular fi bers, 
and the lens becomes more curved. This accommodative ability 
of the eye decreases with age. This is referred to as presbyopia 
[2,3]. When a person is young, the lens of their eye is more 
elastic. The ciliary muscles surrounding the lens stretch and 

relax to allow for the phenomenon of accommodation. With 
age, the lens gradually loses its ability to accommodate. As 
we age, blurring of near vision is a very common problem 
internationally. It affects almost everyone. It is called 
presbyopia [4]. Asthenopia is a combination of headaches, 
eyestrain, and sometimes nausea. It is often associated with 
close work. A person who does excessively close work suffers 
from asthenopia. It is also defi ned as eye strain associated 
with headaches due to excessive eye strain [5]. Convergence 
insuffi ciency is one of the major causes of visual fatigue, eye 
strain, and headaches. In this problem, our eye converges less 
than what is required to see a close object. This causes the 
person to experience eye strain and visual fatigue after working 
at close range for some time [6]. According to a study conducted 
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by Amitabha and his group on jewelry workers who perform 
close-up work, it was compared to VDT workers and students. 
It was found that excessive close work and excessive use of 
convergence can lead to various types of visual disturbances 
that cause stress to the eyes. This study was conducted on 215 
young men. The results showed that jewelry workers had more 
problems because they put more strain on their vision than the 
other two departments [4,7].

Rafael studied 87 people between the ages of 18 and 31. 
He conducted his research on either college students or offi ce 
workers. The purpose of this study was to investigate the 
relationship between asthenopia and accommodation during 
near work. The visual status of the sample was 6/9 to 6/6. The 
results of this study suggest that we should establish separate 
relationships. The time near work had a negative relationship 
with accommodative ability but a positive relationship with 
asthenopic symptoms [8-10]. However, many people suffered 
from blurred vision and double vision due to near work, and 
their accommodative ability was also reduced [11,12]. The basic 
idea of this study is to determine the role of refractive error in 
different types of near work. The study aims to determine the 
effect of manual labor on different types of refractive error and 
whether there is a relationship between asthenopia and pre-
presbyopia with this labor.

Material and methods

Study location and duration 

This study was conducted in the Lucknow District, India, 
from May 2022 to June 2023. Participants aged 16 to 35 years 
with refractive errors and asthenopic symptoms were included, 
while individuals under 15 years of age or those with conditions 
such as cataracts, amblyopia, low vision, nerve disorders, 
glaucoma, allergies, infections, or other diseases causing 
media opacities were excluded.

Study population 

The study enrolled both males and females, particularly 
individuals engaged in manual labor such as handcrafting. 
The study included 4800 participants, with 35% males and 
65% females. The focus was on understanding the relationship 
between asthenopia, refractive errors, convergence 
insuffi ciency, pre-presbyopia, and near work, especially in 
those who engage in close-up tasks like handcrafting.

Sampling method 

A stratifi ed sampling design was employed, dividing 
participants into strata based on gender and occupation (e.g., 
men involved in handicrafts and women from a village engaged 
in home-based crafts). Random sampling was conducted 
within each group to ensure a representative sample from both 
male and female participants.

Informed consent and initial screening

Informed consent was obtained from all participants before 
testing. A comprehensive medical history was taken, asking 

about conditions such as diabetes, hypertension, smoking, and 
other factors affecting vision. Medication history, trauma, and 
prior medical procedures were also recorded.

Exclusion criteria 

Participants with conditions such as cataracts, amblyopia, 
low vision, nerve disorders, glaucoma, allergies, infections, or 
other diseases affecting the eye media, as well as those younger 
than 15 years, were excluded from the study.

Visual and ocular examinations 

Visual acuity was assessed using the Snellen chart for 
distance (6 meters) and the N chart for near (25 cm). The N 
notation chart was specifi cally used to measure near visual 
acuity and determine any refractive errors or the presence of 
presbyopia due to near work.

Additional methods included:

1. Retinoscopy: Used to assess the type and degree of 
refractive error in each participant.

2. Anterior Segment Examination: A fl ashlight 
examination of the external structures of the eye was 
performed to exclude any participants who met the 
exclusion criteria.

3. Glaucoma Screening: A digital screening was performed 
to rule out potential glaucoma.

Symptom questionnaire 

At the end of the examination, participants completed 
a questionnaire to report symptoms related to asthenopia, 
including headaches, ocular discomfort, and nausea. This 
provided additional insight into the severity of visual strain 
and its relationship to near-work activities.

Treatment protocol:

• Pre-presbyopia: Patients diagnosed with early 
presbyopia were prescribed corrective glasses.

• Asthenopia: Participants diagnosed with asthenopia 
were advised to take regular short breaks during work.

• Convergence Insuffi ciency (CI): For patients diagnosed 
with CI, pencil push-up exercises were prescribed to 
improve the convergence ability of their eyes.

Statistical analysis

To assess the associations between variables such as gender, 
occupation, and symptoms (e.g., asthenopia, convergence 
insuffi ciency), the Pearson Chi-Square test was performed 
using SPSS. This test was used to determine whether there 
were statistically signifi cant associations between categorical 
variables. For instance, it was used to explore whether certain 
factors, such as gender or occupation (manual labor vs. 
non-manual labor), were associated with the prevalence of 
asthenopia, convergence insuffi ciency, or refractive errors.
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The Chi-Square test compared observed frequencies with 
expected frequencies for categorical variables and helped 
identify any signifi cant differences or associations.

Procedure

1. The Chi-Square test was applied to categorical data, 
such as gender (male/female), occupation (manual 
labor/non-manual labor), and symptoms of asthenopia 
or convergence insuffi ciency (present/absent).

2. A p - value of less than 0.05 was considered statistically 
signifi cant, indicating a meaningful association between 
the variables.

3. All data analysis was conducted using SPSS software.

Control of external variables (fatigue and other factors) 

To minimize the impact of external variables like fatigue, 
the following measures were implemented:

• Testing schedule: Testing was scheduled during 
the morning or early afternoon to avoid times when 
participants might be more fatigued.

• Scheduled breaks: Short breaks were given every 20-30 
minutes during testing to reduce participant fatigue.

• Fatigue screening: Participants were asked about their 
fatigue levels before testing, and those who reported 
signifi cant fatigue were excluded from testing on that 
day.

Results

A total of 4800 patients aged 16-35 years were enrolled in 
this study. Of the 4800 subjects, 70% had near visual acuity of 
N6. 17% had N8 and 13% had N10-N12 (Table 1 and Figure 1).

The subjects selected in this study were 13% emmetropic, 
42% myopic, 28% hyperopic, and astigmatic 17% (Table 2 and 
Figure 2). 

Eye strain was the main variable in this study. Out of 4800 
subjects, the percentage of subjects with ocular strain was 3072 
(64%), and 1728 (36%) had no eye strain. Out of those who 
had eye strain, 70% had a visual acuity of N6, 17% had a visual 
acuity of N8, and 13% had a visual acuity of N10-12. Among 
1728 (36%) had no eye strain, 60% had N6, 7% had N8, and 
33% had N10-12 visual acuity. Thus, eye strain is associated 
with close-range work. The Pearson chi-square showed (p = 
0.052) signifi cant results. Headache was also associated with 
asthenopia. Of the N6 group, 57.1% suffered from ocular 
complaints and 62.8% from headaches. In the N8 group, 88.2% 
had ocular strain and 94.1% had headache. In group N10-N12, 
69.2% had ocular strain and 92.3% had headache. The Pearson 
chi-square showed (0.008) signifi cant results (Table 3).

Discussion

Excessive near work causes some problems in our eyes, 
such as refractive errors, pre-presbyopia, asthenopia, and 

convergence insuffi ciency. Sometimes, intraocular pressure 
also increases with excessive near work. Our study aimed to 
investigate the relationship between near work and these 
problems. According to this study, there is a close relationship 
between near work and asthenopia, which includes eye strain, 
headache, etc. More than 60% of the patients suffered from 
eye strain due to close work, and almost 70% suffered from 
headaches due to close work. Refractive status showed that 
85% of hyperopic patients had eye strain, it may be due to 
hyperopia-infl uenced premature presbyopia. We considered 
the patients over 30 years of age as pre-presbyopic. Nearly 
18% of subjects were over 30 years of age, and all of them 
were prepresbyopic, which means that 50% of the subjects 
who worked near were prepresbyopic. More than 48% of the 
individuals had convergence insuffi ciency. More than 45% 

Table 1: Near Visual Acuity.

Near Visual Acuity frequency percentage

N6 3360 70

N8 816 17

N10-12 624 13

Total 4800 100

Table 2: Refractive error.

Refractive error frequency percentage

Emmetropia 624 13

Myopia 2016 42

Hypermetropia 1344 28

Astigmatism 816 17

Total 4800 100

 

 

70%

17%

13%

Near Visual Acuity

N6

N8

N10-12

Figure 1: Near Visual Acuity.

13%

42%28%

17%

Refractive error

Emmatropia

Myopia

Hypermetropia

As gma sm

Figure 2: Refractive error.



004

https://www.clinsurggroup.us/journals/journal-of-clinical-research-and-ophthalmology

Citation: Kumari R. Pre-Presbyopia, Asthenopia, and Refractive Errors are Associated among Handcrafting Workers in Lucknow. J Clin Res Ophthalmol. 2025;12(1): 
001-005. Available from: https://dx.doi.org/10.17352/2455-1414.000107

of the subjects worked in inappropriate lighting. The study 
by Amitabha et al. examined asthenopia due to close work 
in jewelry workers. He described that the workers worked 
long hours and had poor lighting. The subjects in our study 
were manual laborers who performed close-up work for [12-
14] hours at a stretch. We also checked the environment in 
which they worked, and almost 45% worked in low lighting. 
Amitabha recommended to his patients at follow-up that they 
increase the lighting in which they worked. At follow-up, he 
examined them. Their asthenopic symptoms had improved 
when the lighting was increased. We also recommended that 
our patients work at higher illuminance levels [4,7]. The study 
by Unimanon, et al. described that illuminance levels, working 
distance, and constant working nearby lead to ocular strain. 
Our results are also similar regarding the effects of close work. 
We also recommended that patients work at a distance of more 
than 25 to 40 cm, illuminate the work environment, and not 
work continuously for 12-14 hours [13]. We also prescribed 
them the 20-20 exercises (looking away for 20 seconds after 
every 20 minutes of close work to relieve eye strain) [5,13,14]. 
In that study, Unimanon suggested taking a 10-minute break 
after every two hours of close work. The results of his study 
were positive at follow-up. Improving the lighting of the work 
environment, shortening work hours, and taking short breaks 
improved the situation [15-17].

Wholffsohn discussed in his study that eyes that work more 
are more prone to developing eye strain and vision problems. 
The main purpose of our study was to investigate the problems 
caused by excessive near-work [18-20]. The subjects in our 
study who worked 12-14 hours had a greater risk of developing 
eye problems due to near work, and they had positive symptoms 
of asthenopia, refractive error, presbyopia, and convergence 
insuffi ciency [13,21].

Shrewin noted that near work increases the likelihood of 
developing immature presbyopia and that people in developing 
countries such as India face cost issues. In our study, we also 
examined this element, but the people who did manual labor 
nearby earned money. They were independent of the cost issue. 
Almost all of them could afford it. If someone cannot afford 

glasses, the risk of developing further eye problems increases 
[4,6,20].

Lee's study examined the effects of near work on the 
progression or development of myopia. He considered some 
common risk factors such as age, near work, work status, and 
educational activities. He found that people who spend more 
time near work have more myopic shifts or myopia, and in 
our study, 42% of people had developed myopia, which means 
there is a correlation between myopia and near work [2,22].

In Karachi, Richdale K studied 246 patients in OPD to fi nd 
out what factors are involved in the development of myopia. 
She studied patients aged less than 40 years, and we took the 
patients aged 30-35 years as criteria for pre-pre-myopia. We 
considered this age to ensure that patients were presbyopic. 
It concluded that risk factors for pre-presbyopia are fi nancial 
crises, social stress, and sometimes occupation is a cause. In 
our study, we explain that proximity to work is a risk factor for 
the development of presbyopia [1,3].

Jaffery Cooper studied convergence insuffi ciency due 
to excessive near work. In convergence insuffi ciency, the 
eyes cannot converge properly, and the patient, therefore, 
experiences visual disturbances. He said that convergence 
insuffi ciency may be related to accommodation [23]. 

We recommended that patients treat their problems with 
refractive errors by prescribing spectacle lenses and pre-
presbyopia by prescribing near additives. We also encouraged 
them to improve their lighting. We treated convergence 
insuffi ciency with pencil push-up exercises. Some of the 
participants took prednisolone because they felt it cleans the 
eye. We asked them to avoid self-medication. We recommended 
that they go for regular checkups.

Conclusion 

Close work is closely related to asthenopia because many 
patients suffered from headaches and eye strain. Refractive 
errors were also present, but not to a great extent. Convergence 
insuffi ciency is also seen in these patients.

References

1. Hoffman RS, Vasavada AR, Allen QB, Snyder ME, Devgan U, Braga-Mele R; 
ASCRS Cataract Clinical Committee, Challenging/Complicated Cataract 
Surgery Subcommittee. Cataract surgery in the small eye. J Cataract Refract 
Surg. 2015;41(11):2565-75. 
Available from: https://doi.org/10.1016/j.jcrs.2015.10.008

2. Kook D, Kampik A, Dexl AK, Zimmermann N, Glasser A, Baumeister M, et al. 
Advances in lens implant technology. F1000 Med Rep. 2013;5:3. 
Available from: https://doi.org/10.3410/m5-3

3. Richdale K, Sinnott LT, Bullimore MA, Wassenaar PA, Schmalbrock P, Kao 
CY, et al. Quantifi cation of age-related and per diopter accommodative 
changes of the lens and ciliary muscle in the emmetropic human eye. Invest 
Ophthalmol Vis Sci. 2013;54(2):1095-105. 
Available from: https://doi.org/10.1167/iovs.12-10619

4. Read SA, Collins MJ, Carney LG. A review of astigmatism and its possible 
genesis. Clin Exp Optom. 2007;90(1):5-19. 
Available from: https://doi.org/10.1111/j.1444-0938.2007.00112.x

Table 3: Eye strain with age, gender, and refractive status of the eye.
Eye Strain

p-value
Yes

(n = 3072, 64%)
No

(n = 1728, 36%)

Variables Total
Frequency 

(Percentage)
Frequency 

(Percentage)

Age

16-20 2020 (42%) 868 (43%) 1152 (57%)

<0.001
21-25 711 (15%) 502 (71%) 209 (29%)
26-30 1191 (25%) 911 (76%) 280 (24%)
31-35 878 (18%) 791 (90%) 87 (10%)

Gender
Male 1680 (35%) 605 (36%) 1075 (64%)

<0.001
Female 3120 (65%) 2467 (79%) 653 (21%)

Refractive 
error

Emmetropia 624 (13%) 145 (23%) 479 (77%)

<0.001
Myopia 2016 (42%) 1310 (65%) 706 (35%)

Hypermetropia 1344 (28%) 1146 (85%) 198 (15%)
Astigmatism 816 (17%) 471 (58%) 345 (42%)

Near 
Vision

N6 3360 (70%) 1843 (60%) 1268 (60%)
<0.001N8 816 (17%) 922 (30%) 269 (7%)

N10-12 624 (13%) 308 (10%) 570 (33%)



005

https://www.clinsurggroup.us/journals/journal-of-clinical-research-and-ophthalmology

Citation: Kumari R. Pre-Presbyopia, Asthenopia, and Refractive Errors are Associated among Handcrafting Workers in Lucknow. J Clin Res Ophthalmol. 2025;12(1): 
001-005. Available from: https://dx.doi.org/10.17352/2455-1414.000107

 

 
 

https://www.peertechzpublications.org/submission

5. Vilela MA, Castagno VD, Meucci RD, Fassa AG. Asthenopia in schoolchildren. 
Clin Ophthalmol. 2015;9:1595-603. 
Available from: https://doi.org/10.2147/OPTH.S84976

6. Sherwin JC, Keeffe JE, Kuper H, Islam FM, Muller A, Mathenge W. Functional 
presbyopia in a rural Kenyan population: the unmet presbyopic need. Clin Exp 
Ophthalmol. 2008;36(3):245-51. 
Available from: https://doi.org/10.1111/j.1442-9071.2008.01711.x

7. Patel I, West SK. Presbyopia: prevalence, impact, and interventions. 
Community Eye Health. 2007;20(63):40-1. 
Available from: https://pubmed.ncbi.nlm.nih.gov/17971909/

8. Heus P, Verbeek JH, Tikka C. Optical correction of refractive error for 
preventing and treating eye symptoms in computer users. Cochrane 
Database Syst Rev. 2018;4:CD009877. Available from: https://doi.
org/10.1002/14651858.cd009877.pub2

9. Ma MM, Long W, She Z, Li W, Chen X, Xie L, et al. Convergence insuffi  ciency 
in Chinese high school students. Clin Exp Optom. 2018;102(2):166-71. 
Available from: https://doi.org/10.1111/cxo.12838

10. Reindel W, Zhang L, Chinn J, Rah M. Evaluation of binocular function among 
pre- and early-presbyopes with asthenopia. Clin Optom. 2018;10:1-8. 
Available from: https://doi.org/10.2147/opto.s151294

11. Cross FR. Asthenopia and ocular headache. Bristol Med Chir J (1883). 
1893;11(40):73-84. 
Available from: https://pubmed.ncbi.nlm.nih.gov/28896639/

12. De A, Dhar U, Virkar T, Altekar C, Mishra W, Parmar V, Mutakekar M, 
Iqbal R, Chandra AM. A study of subjective visual disturbances in jewelry 
manufacturing. Work. 2012;41 Suppl 1:3404-11. 
Available from: https://doi.org/10.3233/wor-2012-0616-3404

13. Unimanon A, Smith J, Patel R. The impact of illuminance levels and 
working distance on ocular strain in near-work activities. J Vis Health. 
2020;34(5):234-45.

14. De A, Dhar U, Virkar T, Altekar C, Mishra W, Parmar V, et al. A study of 
subjective visual disturbances in jewelry manufacturing. Work. 2012;41 Suppl 
1:3404-11. Available from: https://doi.org/10.3233/wor-2012-0616-3404

15. Vera-Diaz FA, Strang NC, Winn B. Nearwork induced transient myopia during 
myopia progression. Curr Eye Res. 2002;24(4):289-95. Available from: 
https://doi.org/10.1076/ceyr.24.4.289.8418

16. Ostrin LA, Glasser A. Accommodation measurements in a presbyopic 
and presbyopic population. J Cataract Refract Surg. 2004;30(7):1435-44. 
Available from: https://doi.org/10.1016/j.jcrs.2003.12.045

17. Vertinsky T, Forster B. Prevalence of eye strain among radiologists: infl uence 
of viewing variables on symptoms. AJR Am J Roentgenol. 2005;184(2):681-
6. Available from: https://doi.org/10.2214/ajr.184.2.01840681

18. Croft MA, Glasser A, Kaufman PL. Accommodation and presbyopia. 
Int Ophthalmol Clin. 2001;41(2):33-46. Available from: https://doi.
org/10.1097/00004397-200104000-00005

19. Glasser A, Croft MA, Kaufman PL. Aging of the human crystalline lens and 
presbyopia. Int Ophthalmol Clin. 2001;41(2):1-15. 
Available from: https://doi.org/10.1097/00004397-200104000-00003

20. Hornbeak DM, Young TL. Myopia genetics: a review of current research and 
emerging trends. Curr Opin Ophthalmol. 2009;20(5):356-62. Available from: 
https://doi.org/10.1097/icu.0b013e32832f8040

21. Wolffsohn JS, Sheppard AL, Vakani S, Davies LN. Accommodative amplitude 
required for sustained near work. Ophthalmic Physiol Opt. 2011;31(5):480-6. 
Available from: https://doi.org/10.1111/j.1475-1313.2011.00847.x

22. Lee YY, Lo CT, Sheu SJ, Lin JL. What factors are associated with myopia 
in young adults? A survey study in Taiwan military conscripts. Invest 
Ophthalmol Vis Sci. 2013;54(2):1026-33. 
Available from: https://doi.org/10.1167/iovs.12-10480

23. Cooper J, Jamal N. Convergence insuffi  ciency—a major review. Optometry. 
2012;83(4):137-58. Available from: https://pubmed.ncbi.nlm.nih.
gov/23231437/

 

 
 

https://www.peertechzpublications.org/submission


