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Introduction

Abstract

Introduction: Convergence insufficiency is one of the most common binocular vision
dysfunctions among young adults. This study aimed to determine the prevalence of
convergence insufficiency among young adults presenting at a tertiary care hospital
in Pokhara, Nepal.

Methods: This was a descriptive cross-sectional study conducted among 96
respondents aged 18 to 25 years from December 2024 to May 2025. Ethical
approval was obtained from the Institutional Review Committee (Reference
number: MCOMS/IRC/622). Non- probability purposive sampling method was
applied. A standard proforma was used to collect socio-demographic and clinical
variables. The Convergence Insufficiency Symptom Survey (CISS) questionnaire
was administered to assess the symptoms. Convergence insufficiency (Cl) was
diagnosed if one or more of the following were present: symptomatic CISS scores,
near point of convergence (NPC) 28 cm, exophoria greater for near than distance
by at least 6 prism dioptres (PD), and reduced positive fusional vergence (PFV) (<15
PD). The statistical methods used were mean, frequency, and percentage.

Results: The mean age of patients with convergence insufficiency was 21.15 (+2.19)
years. Convergence insufficiency was predominant in females (40.4%). The overall
prevalence of convergence insufficiency was 34.4% (95% confidence interval: 25%
-45%). 13.5% were symptomatic based on the Convergence Insufficiency Symptom
Survey (CISS) questionnaire. In clinical signs, the majority had 0 clinical sign (71.9%),
followed by 2 signs (15.6%) and 1 sign (9.4%).

Conclusions: The prevalence of convergence insufficiency in young adults was
34.4%. Measurement of convergence insufficiency in young adult enables early
diagnosis and management, which is important for enhancing their quality and
productivity of life.
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ages of 18 to 25 years, during the transition from adolescence
to adulthood. Young adults spend most of their time using

Convergence insufficiency (Cl) is the inability to accurately
converge or to maintain convergence at near.! The symptoms
can vary from redness, pain in and around the eyes, blurred
vision, frontal headache, and intermittent diplopia for near
vision.? Convergence insufficiency may present with symptoms
or without symptoms.® The exact prevalence of convergence
insufficiency in the general population is unknown due to the
absence of population-based epidemiological studies.* There
is great variability in the reported prevalence of convergence
insufficiency from 1.75% to 33%.2

Young adult is a developmental period that occurs between the

smartphones, tablets, computers as well as reading. Intensive
near work and increased exposure to electronic devices increase
the likelihood of developing convergence insufficiency.? Limited
studies of convergence insufficiency have been conducted
in Nepal. Moreover, the study of convergence insufficiency
in young adults is lacking in Nepal. This present study was
conducted to eliminate this lacuna. The findings of this
study would contribute to the improvement of the academic
performance and quality of life among young adults.

The objective of the study was to determine the prevalence of
convergence insufficiency among young adults presenting in

How to Cite this Article in Vancouver Style:

Godar ST, Khattri JB, Timsina L. Prevalence of Convergence Insufficiency
among Young Adults presenting in the Tertiary Care Hospital: A
Descriptive Cross-Sectional Study. Med. J. Pokhara A. Health Sci.
2025;8(2):28-31.

Copyrights & Licensing © 2025 by author(s). This is an Open
Access article distributed under Creative Commons Attribution License
(CCBY 4.0)

OO

MJPAHS | VOL 08 | NO. 2 | JUL - DEC 2025




ORIGINAL ARTICLE

Godar ST, et.al. Jul-Dec. 2025;8(2):28-31.

the tertiary care hospital in Pokhara, Nepal.

Methods

This was a hospital-based, cross-sectional study conducted at
the Ophthalmology Outpatient Department (OPD) of Manipal
Teaching Hospital, Pokhara, Nepal, from December 2024 to
May 2025. The study was conducted after obtaining an ethical
approval letter from the Institutional Review Committee of
the Manipal College of Medical Sciences, Pokhara (Reference
number: MCOMS/IRC/622). Informed verbal and written
consent was taken from all the patients. Respondents aged
18-25 years whose best corrected visual acuity of 6/6 were
included in the study. The respondents whose best corrected
visual acuity less than 6/6, strabismus or amblyopia, history of
ocular trauma, surgery, and any infective ocular diseases were
excluded from the study. The respondents who didn’t give
consent were also excluded from the study. Non- probability
purposive sampling method was used for the selection of cases.

The sample size was calculated by using the formula:

n=3.84 pg/d? (Where, n = sample size, p = prevalence 6.7%,° q =
93.3, d= desired level of precision i.e., 5% for this study)

n=3.84x6.7x93.3 /25=96.0. Hence, this study was conducted
among 96 respondents.

A predesigned proforma was used to collect the socio-
demographic and clinical variables of the respondents. Visual
acuity was measured with Snellen’s vision chart; Best corrected
visual acuity (BCVA) with retinoscopy and subjective refraction.
Ocular examination was done with slit lamp biomicroscopy and
fundus was evaluated with +90 D lens.

Convergence Insufficiency Symptom Survey (CISS) questionnaire
was administered to find out the symptoms of convergence
insufficiency. The 15-items revised CISS questionnaire (with each
item scored on a scale of 0 to 4, where 4 represents the highest
frequency of occurrence of symptoms “always” and 0 represents
no symptom) was administered to selected participants. All 15
items scores for each participant were summed to obtain the
total CISS score. For the patient of 18 years, a total score of 16
and higher was considered symptomatic. For the ages between
19 years to 25 years, a CISS score greater than or equal to 21
was considered symptomatic as per the CISS questionnaire.?’

For the assessment of clinical signs, Near point of convergence
(NPC) was measured with Royal Air Force (RAF) rule, Phoria
examination (for near and distance) was done with cover/
uncover test. Amount of phoria (for near and distance) and
positive fusional vergence (PFV) was assessed with the Prism
Bar cover test.

Convergence insufficiency (Cl) was diagnosed if one or more of
the following were present: symptomatic CISS scores, near point
of convergence (NPC) 28 cm, exophoria greater for near than
distance by at least 6 prism dioptres (PD), and reduced positive
fusional vergence (PFV) (€15 PD). The entry and analysis of data
were done in Epi-Info version 7. The statistical methods used
were mean, frequency, and percentage.

Results

A total of 96 respondents were enrolled in the study. The mean
age of the total respondents and the mean age of convergence
insufficiency patients were 21.35 (+2.05) years and 21.15

(£2.19) years, respectively.

Females were found to be predominant in both the total
respondents and patients with convergence insufficiency.
(Table 1)

The overall prevalence of convergence insufficiency was 33
(34.4%) (95% confidence interval: 25% - 45%). 13 (13.5%) were
symptomatic based on the Convergence Insufficiency Symptom
Survey (CISS) questionnaire. In clinical signs, the majority had 0
clinical sign (71.9%) followed by 2 signs (15.6%), 1 sign (9.4%),
and 3 (3.1%). (Table 2)

Table 1: Frequency of gender distribution of convergence
insufficiency patients.

Total Respondents | Convergence insufficiency

patients
n (%)

12 (27.3%)
21 (40.4%)
33 (34.4%)

Male 44
Female 52
Total 96
Table 2: Frequency of different clinical variables of the
respondents. (n=96)

VELELES
Convergence Insufficiency  Present 33 (34.4%)
Absent 63 (65.6%)
Total 96 (100%)
Symptoms status Symptomatic 13 (13.5%)
Asymptomatic 83 (86.5%)
Total 96 (100%)
Clinical signs of 0 sign 69 (71.9%)
convergence insufficiency 1 sign 9(9.4%)
2 signs 15 (15.6%)
3 signs 3 (3.1%)
Total 96 (100%)
Discussion

Convergence insufficiency is the most prevalent and manageable
type of binocular vision dysfunction. This study was an attempt
to find out the prevalence of convergence insufficiency among
young adults aged 18 to 25 years.

The mean age of our overall respondents was 21.35 (+2.05)
years, and mean age of patients with convergence insufficiency
was 21.15 (+2.19) years. Two different studies found the mean
age of 21.58 (+2.2) years and 21.7 (+2.8) years, which are almost
similar to our study findings.®° However, three different studies
reported the mean age of 22.98 (+1.80) years, 26.54(+17.45)
years, and 22.23 (+2.26) years, which are higher than the
present study.**?

This study found a higher prevalence of convergence
insufficiency in female than in male (Table 1). Similarly, other
studies also showed the female preponderance in their study
findings.®1%1113 However, one study conducted in Korea showed
a high prevalence in males as compared to females'* One study
conducted in Nigeria found equal prevalence of convergence
insufficiency in both male and female genders.™® The high
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prevalence of convergence insufficiency in females could be due
to excessive near work due to differences in the occupational
role (such as household chores), hobbies like knitting and
sewing, and increased use of mobile devices for recreational
and social uses.

The prevalence of convergence insufficiency in the present
study was 34.4%. Two different studies reported high prevalence
of convergence insufficiency than our study.’®!® However,
several other studies noted a low prevalence of convergence
insufficiency as compared to this study.}'*>¥7 The high
prevalence of convergence insufficiency in young adults might
be attributed to intensive near-visual demands associated
with the widespread use of digital devices such as computers,
tablets, and smartphones for both work and entertainment.

In our study, the prevalence of symptomatic patients of
convergence insufficiency based on the Convergence
Insufficiency Symptom Survey (CISS) questionnaire was 13.5%.
However, different studies conducted in Ghana, India, and
Nigeria found the prevalence of symptomatic patients as 28%,
53.84%, and 30.9%, respectively.®t1¢

This study showed that the majority of patients had 0 clinical
sign, followed by 2 signs, 1 sign, and 3 signs. One study done
in Nigeria had reported that the maximum patients had 1 sign,
followed by 2 signs, and 3 signs.® However, another study
conducted in Ghana noted a high prevalence of 0 clinical sign
followed by 1 sign, 2 signs, and 3 signs.®

The discrepancies in the prevalence might be due to variation
in the study sample (clinical vs. general population), age
group of the sample, definition of convergence insufficiency,
differing diagnostic cut-off values, and inconsistencies in testing
protocols (e.g., some studies assess near point of convergence
(NPC) with a pencil, while others use an accommodative target).

Limitation

This study has a few limitations. The data used for the present
study is a single-centre, cross-sectional, and hospital-based
study, which may not accurately represent the entire population.
Hence, further studies involving larger, multi-centre samples

are necessary to enhance the validity and generalizability of the
results.

Conclusions

The overall prevalence of convergence insufficiency in young
adults was 34.4%. Therefore, a comprehensive ocular and
optometric examination is mandatory for its timely diagnosis.
Early management of convergence insufficiency may help to
improve the academic performance, health-related quality of
life, and overall productivity in young adults.

Acknowledgements
The authors would like to thank all the participants of this study.

Conflict of Interest: None

References

1. Davis AL, Harvey EM, Twelker JD, Miller JM, Leonard-Green
T, Campus |. Convergence insufficiency, accommodative
insufficiency, visual symptoms, and astigmatism in Tohono
O’odham students. J Ophthalmol. 2016:2016:6963976.
DOI: 10.1155/2016/6963976
PMID: 27525112 PMCID: PMC4971328

2. Cooper J, Jamal N. Convergence insufficiency - a major
review. Optometry. 2012 Apr 30;83(4):137-58. Available
from: https://pubmed.ncbi.nim.nih.gov/23231437/

PMID: 23231437

3. Borsting EJ, Rouse MW, Mitchell GL, Scheiman M, Cotter
SA, Copper J, et al. Validity and reliability of the revised
convergence insufficiency symptom survey in children
aged 9 to 18 years. Optom Vis Sci. 2003 Dec;80(12):832-8.
DOI: 10.1097/00006324-200312000-00014
PMID: 14688547

Garcia-Mufioz A, Ruiz-
Cantero MT. Do we really know the prevalence
of  accomodative and nonstrabismic binocular
dysfunctions? J Optom. 2011 Jan 14;3(4):185-97.
DOI: 10.1016/51888-4296(10)70028-5

4, Cacho-Martinez P,

5. Schieman M, Wick B. Clinical management of binocular
vision. 4th ed. Philadelphia: Lippincott Williams & Wilkins;
2014. Available from: https://journals.lww.com/optvissci/
fulltext/2014/03000/clinical_management_of_binocular_
vision_.24.aspx

6. Mohamed Z, Alrasheed SH. A Systematic Review
and Meta-analysis of Convergence Insufficiency
Prevalence and Management Options. The Open
Ophthalmology Journal. 2023;17: e187436412306231.
DOI: 10.2174/18743641-v17-20230712-2023-8

7. Rouse MW, Borsting EJ, Mitchell GL, Scheiman M,
Cotter SA, Copper J, et al. Validity and reliability of the
revised convergence insufficiency symptom survey in
adults. Ophthalmic Physiol Opt. 2004 Sep;24(5):384-90.
DOI: 10.1111/j.1475-1313.2004.00202.x
PMID: 15315652

8. Darko-Takyi C, Owusu-Ansah A, Boampong F, Morny
EK, Hammond F, Ocansey S. Convergence insufficiency
symptom survey (CISS) scores are predictive of severity
and number of clinical signs of convergence insufficiency in
young adult Africans. J Optom. 2022 Jul-Sep;15(3):228-37.
DOI: 10.1016/j.0ptom.2021.05.001
PMID: 34674968 PMCID: PM(C9237593

9. Sharif Z, Mirzajani A, Jafarzadehpur E. Prevalence of
Convergence Insufficiency in a Population of University
and

Students. Journal of Paramedical Sciences
Rehabilitation. 2014 March;3(1):47-52.

DOI: 10.22038/jpsr.2014.2338

MJPAHS | VOL 08 | NO. 2 | JUL - DEC 2025



https://doi.org/10.1155/2016/6963976
https://pubmed.ncbi.nlm.nih.gov/23231437/
https://doi.org/10.1097/00006324-200312000-00014
https://doi.org/10.1016/S1888-4296(10)70028-5
https://journals.lww.com/optvissci/fulltext/2014/03000/clinical_management_of_binocular_vision_.24.a
https://journals.lww.com/optvissci/fulltext/2014/03000/clinical_management_of_binocular_vision_.24.a
https://journals.lww.com/optvissci/fulltext/2014/03000/clinical_management_of_binocular_vision_.24.a
https://doi.org/10.2174/18743641-v17-20230712-2023-8
https://doi.org/10.1111/j.1475-1313.2004.00202.x
https://doi.org/10.1016/j.optom.2021.05.001
http:// 10.22038/jpsr.2014.2338

ORIGINAL ARTICLE Godar ST, et.al. Jul-Dec. 2025:8(2):28-31.

10. Shrestha P, Kaiti R. Non-strabismic binocular vision
dysfunction among the medical students of a teaching
hospital: A descriptive cross-sectional study. JNMA
J Nepal Med Assoc. 2022 Aug 1;60(252):693-6.
DOI: 10.31729/jnma.7615
PMID: 36705215 PMCID: PM(C9446491

11. Vaishali RS, Jha KN, Srikanth K. Prevalence of Convergence
Insufficiency between 18 and 35 Years and Its Relation
to Body Mass Index. TNOA Journal of Ophthalmic
Science and Research. 2019 Jan-Mar;57(1):27-30.
DOI: 10.4103/tjosr.tjosr_11_19

12. Moon BY, Kim SY, Yu DS. Receiver operating
characteristic curve analysis of clinical signs for
screening of convergence insufficiency in young
adults. PLoS One. 2020 Jan 24;15(1):e0228313.
DOI: 10.1371/journal.pone.0228313
PMID: 31978203 PMCID: PMC6980576

13. Dahal M, Kaiti R, Shah P, Ghimire R. Prevalence of Non
Strabismic Binocular Vision Dysfunction among Engineering
students of Nepal. Medical and Surgical Ophthalmology
Research. 2021;3(2):MSOR. 000559.

DOI: 10.31031/MSOR.2021.03.000559

14. Kim KM, Chun BY. Effectiveness of home-based pencil push-
ups (HBPP) for patients with symptomatic convergence
insufficiency.KoreanJOphthalmol.2011May24;25(3):185-8.
DOI: 10.3341/kjo.2011.25.3.185
PMID: 21655044 PMCID: PMC3102822

15. Ovenseri-Ogbomo GO, Eguegu OP. Vergence
findings  and horizontal  vergence  dysfunction
among first year university students in Benin
city, Nigeria. J Optom. 2016 Oct-Dec;9(4):258-63.
DOI: 10.1016/j.0ptom.2016.01.004
PMID: 26973217 PMCID: PMC5030321

16. Obioma Elemba JE, Onu NU, Amaechi OU, Anyaoha PC.
The presentations of convergence insufficiency among
young adults (18-25 vyears). International Journal of
Health Sciences and Research. 2021;11(7):235-42.
DOI: 10.52403/ijhsr.20210732

17. Hassan LI, lbrahim SM, Abdu M, Mohamed Sharif
A. Prevalence of convergence insufficiency among
secondary school students in Khartoum, Sudan.
Oman J Ophthalmol. 2018 May-Aug;11(2):129-33.
DOI: 10.4103/0jo.0JO_170_2017
PMID: 29930446 PMCID: PMC5991060

MJPAHS | VOL 08 | NO. 2 | JUL - DEC 2025



https://doi.org/10.31729/jnma.7615
https://doi.org/10.4103/tjosr.tjosr_11_19
https://doi.org/10.1371/journal.pone.0228313
http://10.31031/MSOR.2021.03.000559 
https://doi.org/10.3341/kjo.2011.25.3.185
https://doi.org/10.1016/j.optom.2016.01.004
https://doi.org/10.52403/ijhsr.20210732
https://doi.org/10.4103/ojo.OJO_170_2017

