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Abstract:  

This review investigates convergence insufficiency (CI), a prevalent non-

strabismic binocular vision disorder, in young adults aged 18–35 years. CI 

disrupts near vision tasks, leading to symptoms like eye strain, headaches, 

and difficulty concentrating, significantly affecting productivity and 

quality of life in today's digital age. While global CI prevalence averages 

7.98%, it is markedly higher in India at 37.2%, particularly among 

students. Despite its impact, clinical management remains inconsistent 

due to variability in diagnostic criteria and treatment outcomes. A 

systematic review of 45 studies published between 1999 and 2023 (one 

from 1983) identified 25 that met inclusion criteria, emphasizing 

diagnostic techniques, therapeutic strategies, and the practices of 

optometrists and ophthalmologists. Findings reveal a research focus on 

children, with limited data on young adults, and highlight variability in 

knowledge, attitudes, and practices (KAP) among eye care professionals. 

Key gaps include the need for robust data on CI prevalence using vergence 

and accommodative assessments, standardized evaluation of professional 

KAP through structured tools, and exploration of remote diagnosis and 

treatment options via software-based solutions. Additionally, comparing 

traditional therapies like the Brock String with modern methods such as 

VR-based interventions could refine management strategies. Addressing 

these gaps is essential for improving CI diagnosis, treatment, and 

outcomes in young adults. 
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1. Introduction 

Convergence Insufficiency is a common binocular vision disorder characterized by an inability to 

maintain proper eye alignment during near work, often leading to symptoms such as eye strain, 
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headaches, and difficulty concentrating. This research aims to investigate the prevalence of CI among 

young adults and assess the knowledge, attitudes, and practices of eye care professionals regarding its 

diagnosis and treatment.  

This study is a systematic review of studies from 1999 to 2023 (except one study of 1983) was 

conducted using PubMed, Google Scholar, and the Cochrane Library, focusing on CI prevalence, 

diagnosis, and management in young adults. Out of many identified studies, 37 met inclusion criteria, 

emphasizing diagnostic methods, therapeutic approaches, and eye care professionals’ practices for CI. 

This study explores current diagnostic approaches for CI. Additionally, this research evaluates 

emerging technologies in the treatment of CI, focusing on advancements that enhance patient 

outcomes, such as virtual reality and digital therapeutic exercises. By examining the KAP framework 

among professionals, this study seeks to identify gaps in awareness and identify the barriers in CI 

management, contributing to valuable insights to the field of binocular vision. 

2. Review 

2.1 Global Prevalence of Convergence Insufficiency: 

Zoelfigar Mohamed, Saif Hassan Alrasheed et al conducted a systematic review and meta-analysis 

assessed the prevalence of convergence insufficiency and treatment options, finding a pooled 

prevalence of 7.98% across the reviewed studies, with significant heterogeneity among them. The 

review included 35 peer-reviewed studies published between January 2000 and January 2023, which 

were screened from an initial pool of 13,250 studies (Mohamed & Alrasheed, 2023). 

Pillay & Munsamy did a literature review which indicates that the prevalence of convergence 

insufficiency among younger populations varies significantly, with non-clinical studies reporting rates 

between 5.46% to 13.00% and clinical studies showing rates from 3.50% to 18.00%. Specifically, CI 

prevalence among primary school children ranges from 6.80% to 31.40%, while high school children 

may experience rates as high as 32.60%, (Pillay & Munsamy, 2021). 

2.2 Prevalence of Convergence Insufficiency in India: 

Convergence Insufficiency is consistently reported as the most prevalent Non Strabismic Binocular 

Vision Anomaly across various studies, affecting a significant portion of the population studied 

(Shongmu & Akhtar, 2024) (Hussaindeen et al., 2017).  

A study among university students in North India found a high prevalence of NSBVA at 62.2%, with 

convergence insufficiency being the most common anomaly at 37.2% (Shongmu & Akhtar, 2024). 

Hussaindeen et al conducted a Population-based, cross-sectional study on 920 children aged 7 to 17 

years found the prevalence of non-strabismic anomalies of binocular vision among school children in 

Tamil Nadu, India, was found to be 31.5% in urban areas and 29.6% in rural areas, with convergence 

insufficiency being the most prevalent anomaly with 16.5% urban, 17.6% rural population suffering 

from it (Hussaindeen et al., 2017). 

2.3 Impact of Convergence Insufficiency on Clinical and Quality of Life Impact: 

Convergence insufficiency significantly impacts patients' visual performance and quality of life, 

particularly during tasks requiring close visual work. This condition is characterized by symptoms 

https://typeset.io/authors/saif-hassan-alrasheed-2fbzgyznwb
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such as eye strain, blurred vision, double vision, headaches, and difficulty reading, which can lead to 

discomfort and reduced functional capacity in daily activities. The impact of CI extends beyond 

physical symptoms, affecting psychosocial aspects and overall quality of life. 

CI is associated with impaired visual performance, leading to difficulties in tasks such as reading and 

other near work activities. This is reflected in worse scores on the Convergence Insufficiency 

Symptom Survey (CISS) and Adult Strabismus-20 (AS20) quality-of-life questionnaire, which 

correlate with reading function and overall quality of life (Jong et al., 2023) (Lorenzana et al., 2022). 

Interventions such as orthoptic exercises and prisms have shown improvements in near-point of 

convergence (NPC) and quality-of-life scores, indicating that treatment can alleviate symptoms and 

enhance life quality (Jong et al., 2023). Despite these improvements, long-term compliance with 

treatment remains a challenge, highlighting the need for patient education and support (Jong et al., 

2023). 

 

 2.4 Diagnosis of convergence insufficiency 

Diagnosing convergence insufficiency involves a combination of clinical tests and symptom surveys 

to accurately identify this binocular vision disorder. CI is characterized by difficulty in maintaining 

proper eye alignment for near tasks, often leading to symptoms such as eyestrain, headaches, and 

blurred vision. The diagnostic process typically includes evaluating the near point of convergence, 

fusional vergence amplitudes, and symptom surveys like the Convergence Insufficiency Symptom 

Survey. Each diagnostic tool has its strengths and limitations, necessitating a comprehensive approach 

for accurate diagnosis. 

Diagnostic Questionnaires 

● Convergence Insufficiency Symptom Survey: The CISS is a widely used tool for diagnosing 

CI, with a sensitivity of 62.9% and specificity of 96.8% in some studies. However, its sensitivity is 

relatively low, suggesting it should be supplemented with other tests for a more accurate diagnosis 

(Xiong & Wu, 2024) (Lavrich et al., 2023). 

● College of Optometrists Vision Development Quality of Life Questionnaire (COVD-

QOL): Shows a higher sensitivity of 71.0% but lower specificity (Xiong & Wu, 2024). 

Xiong & Wu, 2024 found in their study that combination of the CISS and COVD-QOL resulted in 

lower sensitivity and specificity compared to the CISS alone, suggesting that neither questionnaire is 

sufficient on its own for effective screening. Therefore, it is recommended to supplement these 

questionnaires with other screening tests for more accurate detection of convergence insufficiency. 

Clinical Tests 

● Near-Point of Convergence: Measurement of NPC, especially using a red lens, is one of the 

most sensitive tests for diagnosing CI, with a sensitivity of 93.3% (Lavrich et al., 2023). A receded 

NPC is a common sign of CI, often used in conjunction with other tests to confirm the diagnosis (Sahu 

& Agrawal, 2022). 
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● Fusional Vergence Amplitudes: Decreased positive fusional convergence (PFC) at near is 

another key indicator of CI. The sensitivity of this test is lower than NPC, but it remains an important 

component of the diagnostic process (Lavrich et al., 2023) (Lederer & Poltavski, 2015). 

● Sheard’s and Percival’s Criteria: These criteria are used to evaluate vergence facility and 

have shown high diagnostic performance in distinguishing CI from other binocular vision 

anomalies(Moon et al., 2020). 

● Quality of Convergence Movement (QoCM) and Quality of Fusional Movements 

(QoFM): Subjective assessments of these movements have demonstrated high sensitivity (98.4% and 

94.5%, respectively) for diagnosing CI (Lavrich et al., 2023). 

 

While the above methods provide a robust framework for diagnosing CI, it is important to consider 

the variability in diagnostic criteria and the potential for misdiagnosis. The presence of CI can 

significantly impact quality of life, emphasizing the need for accurate and comprehensive diagnostic 

approaches. 

 

2.5 Implications of Convergence Insufficiency on Clinical Practice: 

The management of CI in clinical settings is complicated by inconsistent diagnostic criteria and 

variable treatment outcomes. This necessitates a comprehensive understanding of its implications for 

effective diagnosis and management strategies.  

● Diagnostic Challenges: CI diagnosis is often inconsistent due to varying criteria and 

methodologies across studies and clinical practices. This inconsistency can lead to misdiagnosis or 

inclusion of other conditions under CI, highlighting the need for standardized diagnostic criteria and 

procedures (Lavrich et al., 2019) (Gantz, 2022). The variability in diagnostic signs, such as near point 

of convergence and fusional amplitudes, further complicates the clinical evaluation of CI (Lavrich et 

al., 2019) (Gantz, 2022).  

● Treatment and Management: Treatment options for CI include vision therapy, orthoptic 

exercises, and the use of prisms. These interventions have shown improvements in symptoms and 

quality of life, as evidenced by increased Adult Strabismus-20 (AS20) scores and improved NPC 

measurements (Lorenzana et al., 2022) (Jong et al., 2023). Long-term compliance with treatment 

remains a challenge, with higher dropout rates observed in exercise-based interventions compared to 

prism use (Jong et al., 2023). 

● Population-Specific Considerations: The prevalence of CI is notably high in the geriatric 

population, necessitating special attention to this age group in clinical practice. Despite the high 

prevalence, there is no significant trend with age, indicating that CI affects older adults consistently 

across different age brackets (Hashemi et al., 2021). 

2.5 Treatment Approaches for Convergence Insufficiency: 

Various non-surgical therapies have been explored to address CI, with differing levels of effectiveness. 

The most effective treatment appears to be office-based vision therapy, which has shown superior 

outcomes compared to home-based methods. Below are the key therapies for CI and their effectiveness 

based on the available research. 
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Prism Glasses 

● Prism lenses have been explored as a potential alternative to vision therapy for treating 

convergence insufficiency in adults, but their effectiveness remains debated. While some studies 

suggest that prism lenses can reduce symptoms, they may not address the underlying issues as 

effectively as vision therapy. 

● Base-in prism glasses have been explored as a treatment option, but evidence suggests they are 

not more effective than placebo glasses in children. However, in adults, prism glasses with a 

progressive addition lens design showed some effectiveness in reducing symptoms (Scheiman et al., 

2011). 

● In young adults, the effectiveness of prism therapy was linked to baseline clinical 

characteristics. A higher baseline symptom score and a remote NPC were associated with increased 

prism effectiveness. However, the prism adaptation rate was the only independent predictor, with 

effectiveness increasing as adaptation rate decreased (Hashemi et al., 2021). 

Office-Based Vision Therapy (OBVT) 

● OBVT has been shown to be the most effective treatment for CI, particularly in children. In a 

randomized clinical trial, OBVT resulted in a significantly lower Convergence Insufficiency Symptom 

Survey score and improved near point of convergence and positive fusional vergence (PFV) compared 

to other treatments (Scheiman et al., 2008). 

● Another study confirmed that OBVT was more effective than home-based exercises, with 

significant improvements in NPC, PFV, and CISS scores in children (Scheiman et al., 2011). 

Home-Based Therapies 

● Home-based pencil push-ups (HBPP) and home-based computer vision therapy (HBCVAT+) 

are common initial treatments but are generally less effective than OBVT. HBPP showed a 43% 

success rate, while HBCVAT+ had a 33% success rate in improving CI symptoms (Scheiman et al., 

2008). 

● In adults, home therapy alone was less effective, with a success rate of 30%, compared to 

61.9% for those receiving both office and home therapy (Birnbaum et al., 1999). 

Fusional Vergence Training 

Fusional vergence training is a therapeutic approach used to address convergence insufficiency; a 

common binocular vision disorder characterized by difficulties in maintaining eye alignment for near 

tasks. This training aims to improve the coordination of eye movements, specifically enhancing the 

positive fusional vergence and near point of convergence. Various studies have explored different 

methods and their effectiveness in treating CI, providing insights into the benefits and limitations of 

fusional vergence training. 
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Effectiveness of Fusional Vergence Training 

● Automatic Dual Rotational Risley Prisms (ADRRPs): A study using ADRRPs 

demonstrated significant improvements in vergence abilities among young adults. Participants showed 

enhanced NPC and PFV after 12 weeks of training, with CI symptom scores decreasing significantly. 

This suggests that ADRRPs can be an effective tool for improving vergence in individuals with CI 

(Chen et al., 2024). 

● Vergence/Accommodative Therapy: The Convergence Insufficiency Treatment Trial-

Attention and Reading Trial (CITT-ART) found that office-based vergence/accommodative therapy 

led to sustained improvements in NPC and PFV in children with CI, even one-year post-treatment. 

This indicates the long-term benefits of such therapy in maintaining improved convergence function 

(Morrison et al., 2024). 

● Vergence vs. Accommodation Exercises: A study comparing vergence and accommodation 

exercises in school children found that vergence exercises led to faster recovery from CI. This suggests 

that focusing on vergence exercises may enhance treatment compliance and success rates (Maagaard 

et al., 2021). 

● Automated fusional vergence training has been effective in reducing asthenopia and improving 

vergence ranges in patients with CI, indicating its potential as a supplementary therapy (Cooper et al., 

1983). 

Virtual Reality-Based Vision Therapy 

● Virtual reality (VR) therapy has been shown to significantly improve binocular vision 

functions and symptoms in young adults with CI. It offers an effective alternative to traditional office-

based vergence/accommodative therapy, with improvements noted in convergence insufficiency 

symptom scores and visual functions after 12 weeks of treatment (Li et al., 2022). 

● VR-based vision therapy has been associated with increased compliance compared to 

traditional methods, as the gamification of vision training in a VR environment can make the therapy 

more engaging and enjoyable for patients (Boon et al., 2020). 

● The immersive nature of VR allows for a controlled and safe environment where patients can 

practice visual tasks, potentially leading to better adherence to the treatment regimen (Зуева et al., 

2024). 

 

Home-Based Computer Orthoptic Programs 

● Home-based computer orthoptic programs have demonstrated efficacy in reducing symptoms 

and improving near point of convergence and fusional amplitudes in children with CI. A study reported 

that 92% of participants became asymptomatic after using a home-based computerized vergence 

system therapy (Huston & Hoover, 2015) (Serna et al., 2011). 

● These programs provide a flexible treatment option, allowing patients to perform exercises at 

their convenience, which can lead to high compliance and motivation (Carvelho et al., 2008). 
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● Home-based programs offer the advantage of convenience and accessibility, allowing patients 

to perform exercises at their own pace and in their own environment. However, adherence to home-

based therapy can be inconsistent, with some studies reporting decreased adherence over time 

(Scheiman et al., 2020). Despite this, home-based computer programs are considered a cost-effective 

and less time-consuming alternative to office-based therapies (Singh et al., 2021). 

Computer Gaming for Vision Therapy 

● Computer games designed for vision therapy have been effective in treating CI by making the 

therapy more engaging and less monotonous. This approach has resulted in clinical improvements and 

high levels of patient compliance, as well as the ability to track progress objectively (Carvelho et al., 

2008). 

Combined Office-Based and Home Therapy Systems 

● Combining office-based vision therapy with home therapy systems has shown superior 

outcomes compared to office-based therapy alone. This combined approach resulted in a higher 

success rate in treating children with CI, with significant improvements in symptoms and visual 

functions after a 12-week course (Nehad et al., 2018). 

2.6 Current knowledge and awareness of Convergence insufficiency among eye care 

professionals 

The current knowledge and awareness of convergence insufficiency among eye care professionals 

reveal a mixed understanding and approach to its management. CI is recognized as a common 

binocular vision disorder that significantly impacts quality of life, particularly affecting near activities. 

Despite its prevalence, there is a notable gap in consistent screening and management practices among 

eye care professionals. 

 Treatment Awareness 

● Office-based vergence/accommodative therapy with home reinforcement is considered the 

most effective treatment, yet there is significant heterogeneity in treatment approaches (Mohamed & 

Alrasheed, 2023). 

● Orthoptic exercises and prisms are commonly prescribed, but long-term compliance remains a 

challenge, highlighting the need for better patient education (Jong et al., 2023). 

 Challenges in Management 

● There is a consensus on the importance of a comprehensive patient examination, including 

sensorimotor evaluation and careful refraction, before initiating therapy (Rovick, 2022). 

● The lack of interprofessional collaboration and standardized treatment protocols complicates 

the management of CI (Rovick, 2022). 

● Many eye care professionals do not routinely screen for CI, despite its impact on near vision 

tasks, which is increasingly relevant in the digital age (Trieu & Lavrich, 2018). 
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 Need for Improved Education and Collaboration 

● The study by Jong et al. emphasizes the importance of disease education to improve long-term 

treatment compliance (Jong et al., 2023). 

● There is a need for increased awareness and training among eye care professionals to ensure 

consistent screening and management of CI (Trieu & Lavrich, 2018). 

2.7 Effectiveness of remote base application of Vision therapy 

 

● With recent development of telehealth programs, we wanted to explore the possibility of 

enhancing home-based vision therapy with one-on-one doctor guided and vision therapist guided 

remote optometric vision therapy (ROVT), which may increase access for times when the patient is 

not able to present to the office. Their vision therapy team of 2 doctors and 5 staff worked for 2 weeks 

to plan the implementation of ROVT. Telephonic informed consent was of the participants after which 

they were enrolled for the ROVT sessions of 25-30 minutes delivered through skype. They used a web 

vision therapy program developed by Shadowspawn LLC. They shared results that out of 35 patients 

who began ROVT most of them completed 4-8 remote sessions, and most cases have been successful. 

They concluded that the vast majority of patients in ROVT benefited from the program. They 

recommended having at least 1 office session before starting ROVT. They found office therapy to be 

superior to ROVT, they recommend using ROVT to supplement the office sessions. This study has 

several limitations like no statistical data has been shared by the author and the very limited patients 

and scope of the vision therapy software used.  

● In another article of Cooper J. 

where he describes the “Use of telemedicine to implement remote diagnosis and treatment of various 

oculo-motor and perceptual problems”. Published in Vision Dev & Rehab 2020;6(2):170-2. He used 

to zoom for assessment and treatment of visual dysfunction using HTS/HTS2/PTS2/PVT2 vision 

therapy software programs. He concluded that both diagnosis and treatment of a variety of oculomotor 

and perceptual problems can be done remotely. This article again has limitations of no clear 

methodology and no statistical data to support their claim. Hence more detailed statistical analysis is 

required to confirm the possibility of remote vision therapy for diagnosis and treatment of convergence 

insufficiency. 

 

3. Conclusion: 

This study highlights significant insights into convergence insufficiency among young adults, yet 

several gaps remain unaddressed that are critical for advancing clinical practice and improving patient 

outcomes. Despite the growing body of research, most studies disproportionately focus on children, 

with limited investigation into the 18–35-year-old demographic, where CI is equally impactful. The 

variability in diagnostic criteria and management approaches further complicates the development of 

standardized practices. 
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Key gaps identified in this review include: 

1. Prevalence Studies: The need for more robust data on CI prevalence among young adults, 

using comprehensive vergence and accommodative assessment methods, remains critical to 

understand its true burden. 

2. Knowledge, Attitude, and Practice: There is a lack of structured, standardized tools to 

evaluate the KAP among optometrists and ophthalmologists, limiting the ability to identify barriers to 

effective management. 

3. Technological Integration: While emerging technologies such as VR-based therapy and 

remote vision therapy show promise, further research is needed to validate their efficacy compared to 

traditional interventions like the Brock String. The absence of consistent methodologies and statistical 

rigor in evaluating these solutions remains a major limitation. 

4. Remote Therapy: The potential for telemedicine and software-based remote diagnosis and 

treatment is underexplored. Pilot studies suggest feasibility, but larger-scale, statistically powered 

investigations are necessary to establish best practices and protocols. 

Addressing these gaps will require collaborative efforts from researchers, clinicians, and technologists 

to develop evidence-based diagnostic and therapeutic protocols. By doing so, the field can move 

toward more consistent, accessible, and effective management of convergence insufficiency in young 

adults, ultimately improving their quality of life. 
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