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ABSTRACT:

Convergent insufficiency (CI) is a prevalent visual impairment in binocular vision that impacts
individuals of all age groups. The existing literature on CI provides an overview of recent studies on
how common it is, the various treatment choices available, and the results. The review includes
observational studies, RCTs, meta-analyses, and systematic reviews conducted between 1988 and
2023. Additional significant findings point to the value of interventions like virtual reality therapy,
orthotic treatments, and vision therapy. Based on available data, these therapies have the potential to
greatly reduce symptoms and improve binocular vision in both adults and children. Additional
research is necessary due to issues related to long-term effectiveness and adherence. This review is
intended to serve as a guide for clinical decision-making and improve understanding of CI

dysfunction :
management strategies.

INTRODUCTION

Convergent insufficiency (CI) affects about 7.5% of
people. It makes keeping motor fusion hard at close
range. CI causes eye strain, headaches blurry sight, and
double vision. Experts have looked at many CI
treatments and how well they work (Lavrich, 2010).

Different groups showed a high rate of convergence
problems. This fact points to the many ways to treat it
(Mohamed & Alrasheed, 2023). New options include
virtual reality-based vision therapy (VRVT) and office-
based vergence/accommodation therapy (OBVAT).
Doctors now compare how well these work. Li et al.
(2022) found that VRVT has promise for CI and focus
issues. It gives a fresh take on vision therapy.

Chen and his team demonstrated in 2021 the importance
of early prompts. They demonstrated the benefits of
vergence/accommodative therapy for children with CI.
Scheiman and his team conducted a large study in 2020.
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They examined various CI therapies. Their research
supported the effectiveness of wvarious techniques.
Vision therapy was extremely significant.

Multiple studies were seen to support these conclusions.
McGregor (2014) and Lavrich (2010) examined the
contribution of vision therapy in the treatment of CI.
They highlighted the benefits in the long run. Alvarez
and his associates (2010) went a step beyond with
clinical and functional and clinical magnetic resonance
imaging brain scans and clinical tests utilized on adults.
Their efforts endorsed the effectiveness of vision
therapy. These studies are powerful, proving that vision
therapy is not just talk - it is effective!

Vision therapeutic intervention has been shown to
benefit children in numerous trials, including those
carried out by the Convergence Insufficiency Treatment
Trial Study Group (CITT) in 2005 and 2009. It results
in significant improvements in symptoms and vision
with the use of both eyes. Rouse and colleagues (1999),
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as well as Letourneau and Ducic (1988), pointed out the
prevalence of CI in school children and emphasized the
importance of identifying and addressing it.

Even with extensive research, there remains a necessity
to continue investigating the most effective methods of
managing competitive intelligence using emerging
technologies such as virtual reality. The purpose of this
literature review is to integrate current findings, identify
gaps in information, and propose future research
directions in the field of convergence insufficiency.

MAIN BODY
Critical Review of Literature

The studies range from 1988 to 2023, revealing a move
from simple prevalence studies to more advanced
randomized controlled trials and meta-analyses. Initial
research (Letourncau & Ducic, 1988; Rouse et al.,
1999) centered on prevalence in children, while more
recent studies investigated treatment effectiveness and
mechanisms.

There is an obvious shift to stronger study designs.
Early prevalence studies shifted to RCTs (Scheiman et
al. 2005, 2010), then to long-term tracking (CITT Study
Group, 2009), and finished with network meta-analyses
(Scheiman et al., 2020) and systematic reviews
(Mohamed & Alrasheed, 2023).

Different types of studies had different goals related to
the subject. Studies conducted by Letourneau and Ducic
(1988) and Rouse et al. (1999) sought to establish the
prevalence of CI in particular demographics.
Randomized controlled trials done by Scheiman et al. in
2005 and Li et al. in 2022 tested how well the
treatments worked. Systematic reviews and meta-
analyses: a mix of study results to analyze how well
treatments work, as shown by Scheimann et al. (2020)
and Mohamed and Alrasheed (2023). Studies across a
long stretch of time, such as The Convergence
Insufficiency Treatment Study Group (2009) and
Alvarez et al. (2010), tested how well treatments
worked.

While numerous studies are centered on youth
populations, there are a limited number that also
encompass adults, such as Alvarez et al. 2010. This
preference for children could limit the relevance of the
results for adult populations.
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A number of research works considered several
treatment modalities, including conventional vision
therapy vis-a-vis present-day virtual reality-based
therapy (Li et al., 2022). All of the treatments have been
contrasted in The Cochrane Review (Scheiman et al.,
2020).

Up-to-date research is incorporating the latest trends in
technology, such as fMRI (Alvarez et al., 2010) and
virtual reality (Li et al., 2022). This has shed new light
on the mechanisms and treatment approaches of CI.
Recent studies by Scheiman et al. (2020) and Mohamed
and Alrasheed (2023) provide a more comprehensive
understanding of the frequency and effectiveness of
treatments through meta-analyses and systematic
reviews.

Thematic Organization
Frequency of Convergence Insufficiency

While researching the prevalence of convergence
insufficiency, it is important to consider the impact on
groups in society- i.e., people of working age.
According to initial investigations from Letourneau and
Ducic (1988), a high frequency of children in
elementary schools in Canada are affected by CI, thus
establishing a robust justification for further research.
Rouse et al. (1999) further explored this by examining
how often CI occurs in fifth and sixth graders in the
United States, showing comparable prevalence rates and
highlighting the significance of identifying and
addressing the issue early.

Efficacy of Conventional Therapies

Vision therapy is an effective conventional intervention
for treating CI, and it has been extensively studied. A
2005 study by Scheiman et al. compared various
treatment  options  available for  convergence
insufficiency among kids and found that orthoptics/
vision therapy improved symptoms as well as binocular
functions. McGregor (2014) and Lavrich (2010) both
talked about how vision therapy can be effective,
highlighting its importance in managing symptoms over
the long term.

Advancements in Methods of Treatment

New options for CI therapy now include innovative
methods like virtual reality-based vision therapy
(VRVT). A preliminary randomized controlled trial by
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Li et al. (2022) investigated its effectiveness against
office-based vergence/accommodation therapy
(OBVAT); VRVT appears to have the potential to treat
CI as well as accommodative anomalies. In addition,
Chen et al. (2021) also reinforced the effectiveness of
convergence/accommodative therapy on children, hence
underlining the importance of early intervention.

Comparison of Treatment Effectiveness

Meta-analyses and systematic reviews provide detailed
reviews of different CI treatments. A study conducted
by Scheiman et al. (2020) discovered that diverse
treatments had effectiveness, but vision therapy was
preferred over others. An extensive evaluation with
statistical analysis to establish the frequency at which
CI occurs, as well as the different methods by which it
may be treated, including conventional as well as
alternative medicinal methods, was conducted by
Mohamed and Alrasheed (2023).

Long-Term Results and Future Pathways

Unpacked examination gives a respectable amount of
key facts concerning long term consequences of CI
treatments. At the same time, binocular function
improvements were seen as continued manifestations in
kids after vision therapy, according to the work
conducted by the Convergence Insufficiency Treatment
Trial Study Group in 2009. Alvarez et al. (2010)
utilized clinical and functional MRI to assess the
efficacy of vision therapy in adults, supporting its
effectiveness.

Chronological Organization
Early Research on Prevalence-1980s

During the early investigation, Letourneau and Ducic
(1988) studied the number of children attending primary
school with communication impairment in Canada and
laid down the first records on its magnitude.

Increase in the number of Prevalence Studies-1990s

Rouse et al. (1999) extended previous findings by
examining the prevalence of CI among fifth- and sixth-
grade students in the United States and emphasizing the
importance of early diagnosis and treatment.

Effectiveness of treatment and results over an
extended period of time-2000s.
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Di Stefano (1992) provided an overview of global
challenges in optometry, including the management of
CIL. In a pivotal randomized clinical trial, Scheiman et
al. (2005) compared CI treatment in children and
confirmed that vision therapy/orthoptics is an effective
intervention. Long-term benefits of vision therapy have
been reported by the Convergence Insufficiency
Treatment Group (2009) and Alvarez et al. (2010).

Progress in Treatment Techniques-2010s

Lavrich (2010) talked about the current treatments for
CI, with a focus on the importance of vision therapy.
Scheiman et al. (2010) studied the speed of vision
therapy/orthoptics for children with symptomatic CI.
McGregor (2014) pointed out the importance of vision
therapy for treating CI, stressing its lasting advantages.

Comparative Effectiveness in the 2020s: New
Technologies on the Rise

Scheiman et al. (2020) carried out a network meta-
analysis that confirmed the efficacy of different
treatments for CI. Chen et al. (2021) showed that
vergence/accommodative therapy is effective for
children.

In 2022, Li and colleagues introduced VRVT as a new
therapy and evaluated its efficacy compared to OBVAT.
Muhammad and Alrashid (2023) conducted a
comprehensive study and analysis that provided a
detailed summary of CI prevalence and treatment
options.

Research Gaps

Several important limitations are evident in the existing
literature on convergence insufficiency (CI). The long-
term sustainability of CI treatments must be assessed
through longitudinal studies (Convergence Insufficiency
Treatment Trial Study Group, 2009). There is a lack of
comprehensive comparative effectiveness research on
emerging treatments such as virtual reality therapy in
comparison to traditional methods, according to Li et al.
(2022). Furthermore, the dearth of studies that explicitly
investigate CI in diverse marginalized communities
limits the applicability of findings (Letourneau &
Ducic, 1988). There is insufficient research on the
neurological processes behind the treatment's efficacy
(Sabel et al., 2020). Setting the same diagnostic rules
and treatment steps matters because there is now a lack
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of consistency (Scheiman et al., 2005). More research
should focus on results that matter to the patient, like
improvements in life quality and daily activities after
treatment (McGregor, 2014). Further research is needed
on the factors that impact patient adherence to treatment
protocols, according to Chen and colleagues (2021).
Finally, there is a lack of economic assessments for CI
interventions, underscoring the importance of
conducting cost-effectiveness research (Alvarez et al.,
2010).

Conclusion

This literature review summarizes the vast research on
the frequency, control, and therapy of convergence
insufficiency (CI), illuminating the effects of the
condition and progress in treatments. Research shows
different rates of occurrence in different age brackets
and emphasizes the success of conventional treatments
such as vergence/accommodative therapy, especially in
children. According to recent studies, research into new
forms of treatment, such as eye rehabilitation based on
virtual reality, has shown promising results.
Comprehensive meta-analyses provide comprehensive
summaries that emphasize the importance of evidence-
based practice, adding thatmany important issues
remain, particularly regarding long-term outcomes and
comparing the effectiveness of new and old treatments.
Additionally, there are few investigations regarding the
adult population that indicate the need for more
thorough research. Highlighting the importance of
current research in the improvement of the treatment
protocols and outcomes for patients, as well as their
fitness, to upgrade children's management across
different stages is the central concern of this review.
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