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ABSTRACT

Background: Accommodation is the process by which the eye adjusts its lens to maintain a clear focus on objects at varying
distances, primarily controlled by the ciliary muscle. Accommodative dysfunction, particularly accommodative infacility,
impairs this ability, leading to symptoms such as blurred vision, eye strain, headaches, and difficulty with reading and other
near-vision tasks. Managing this condition is crucial for improving visual comfort and function. Plus lens addition and vision
therapy are two widely used treatment approaches, yet their comparative effectiveness remains unclear.

Objective: This study aimed to evaluate and compare the effectiveness of plus lens addition versus vision therapy in managing
accommodative infacility.

Methods: A randomized controlled trial was conducted at the Ophthalmology Eye Outpatient Department of Al Rehman
Hospital and Dar ul Shifa Eye Hospital, Lahore, over six months following ethical approval. A total of 38 participants, aged 15
to 35 years, with newly diagnosed accommodative infacility, were randomly assigned into two equal groups: plus lens addition
(n=19) and vision therapy (n = 19). Comprehensive baseline assessments included visual acuity, near point of accommodation
(NPA), near point of convergence (NPC), amplitude of accommodation (AA), negative relative accommodation (NRA),
positive relative accommodation (PRA), monocular fixation (MF), and binocular fixation (BF). Each treatment was
administered for six weeks, followed by post-treatment evaluations using the same standardized instruments. Data were
analyzed using SPSS Version 27, employing descriptive statistics, the Wilcoxon signed-rank test, and ANOVA.

Results: Post-treatment, the vision therapy group exhibited significantly greater improvement in NPA (7.8 + X vs. 10.5 + X, p
<0.001), AA (10.1 £ X vs. 8.9 £ X, p <0.001), PRA (-3.0 £ X vs. -2.7 £ X, p = 0.002), and NPC (6.862 + 0.70 vs. 14.09 £
1.24, p <0.05) compared to the plus lens group. Both groups showed statistically significant enhancements in all visual function
parameters (p < 0.05).

Conclusion: While both plus lens addition and vision therapy were effective in improving accommodative function, vision
therapy demonstrated superior outcomes in enhancing accommodation flexibility, convergence, and binocular stability. These
findings support the recommendation of vision therapy as a preferred intervention for long-term improvement in
accommodative infacility.

Keywords: Accommodation, Accommodative Dysfunction, Binocular Vision, Lenses, Ocular Accommodation, Vision
Therapy, Visual Acuity.
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INTRODUCTION

Accommodative infacility is a dysfunction of the visual system characterized by difficulty in shifting focus between near and distant
objects, leading to visual discomfort, eye strain, headaches, and blurred vision (1-3). Given the increasing reliance on digital devices
and prolonged near work, this condition is becoming a significant concern, particularly among students and professionals engaged in
sustained close-range activities (4-6). Despite its impact on daily life and productivity, accommodative infacility remains
underdiagnosed in many regions, including Asia and Pakistan, due to a lack of extensive epidemiological research (7). Studies conducted
in China and South Korea highlight a rising prevalence of accommodative dysfunctions, likely linked to environmental factors such as
prolonged screen time and academic demands (8). The underlying causes of accommodative infacility are multifaceted, encompassing
developmental, genetic, neurological, physiological, behavioral, and environmental influences (5). Refractive errors and
pharmacological agents can also contribute to its manifestation, further complicating its diagnosis and management (5,6). Given the
complexity of this condition, optometric research has explored various interventions to enhance visual comfort and function, with two
primary approaches emerging: plus lens addition and vision therapy (4). Plus lens addition involves the prescription of convex lenses,
such as bifocals, to reduce accommodative strain and facilitate clearer near vision, making it a widely used strategy in clinical practice
(9). On the other hand, vision therapy employs structured, customized exercises designed to improve accommodative efficiency and
flexibility through neurovisual training, often incorporating home-based programs like the Home Therapy System (HTS) and Vivid
Vision (10).

Despite the widespread use of both interventions, there is no clear consensus on their relative efficacy in managing accommodative
infacility. Prior studies have predominantly assessed the effectiveness of plus lens additions of +0.50 D and +1.00 D (11,12). However,
the impact of a +0.75 D addition remains unexplored, representing a gap in the literature. Furthermore, emerging research suggests that
a combined approach of plus lens addition and vision therapy may yield optimal outcomes, yet comparative data remain limited (11).
Addressing this gap is critical for refining clinical treatment protocols and optimizing patient outcomes. This study aims to systematically
compare the effectiveness of plus lens addition and vision therapy in managing accommodative infacility, providing evidence-based
insights that could inform clinical decision-making and enhance treatment strategies.

METHODS

This randomized controlled trial was conducted in the Ophthalmology Eye Outpatient Department of Al Rehman Hospital and Dar ul
Shifa Eye Hospital, Lahore, over a period of six months following the approval of the study synopsis by the Institutional Review Board.
The study aimed to evaluate and compare the effectiveness of plus lens addition and vision therapy in individuals diagnosed with
accommodative insufficiency and infacility. Participants were recruited based on specific inclusion criteria, which required individuals
to be between the ages of 15 and 35 years with a newly diagnosed accommodative dysfunction. Exclusion criteria included individuals
with a history of ocular surgery, systemic conditions affecting accommodation, significant refractive errors requiring correction beyond
the scope of the study, or any neurological disorders impacting visual function (13). A total of 38 participants were selected and randomly
assigned into two equal treatment groups using a simple random sampling technique. The first group received plus lens addition therapy,
while the second group underwent structured vision therapy. Prior to the initiation of treatment, all participants underwent a
comprehensive baseline ophthalmic assessment, including visual acuity testing, refraction, accommodative facility testing, and binocular
vision assessment to ensure accurate diagnosis and standardization of baseline characteristics (14).

Each intervention was administered over six weeks, with regular monitoring and follow-up assessments. Participants in the plus lens
addition group were prescribed low-powered convex lenses for near work to reduce accommodative strain, while those in the vision
therapy group engaged in a structured rehabilitation program designed to improve accommodative function. Post-treatment evaluations
utilized the same standardized testing protocols as the baseline assessments to ensure consistency and reliability of outcome measures
(15). Data were analyzed using SPSS (Version 27), where descriptive statistics, including mean, median, and standard deviation, were
calculated for baseline and post-treatment measurements within each group. Comparative analysis was performed using appropriate
statistical tests to assess treatment efficacy. Ethical considerations were strictly followed throughout the study in adherence to the
principles outlined in the Declaration of Helsinki. Both verbal and written informed consent was obtained from all participants after a
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detailed explanation of the study objectives, procedures, potential risks, and benefits. Participants were assured of confidentiality, and
their right to withdraw from the study at any stage was emphasized (16).

RESULTS

The study included 38 participants, comprising 20 males (52.6%) and 18 females (47.4%), who were randomly assigned to two equal
treatment groups: vision therapy and plus lens addition. The participants' ages ranged from 14 to 30 years, with an average age of
approximately 24 years. Baseline visual acuity measurements ranged from 6/6 to 6/18 in both eyes. The normality of data distribution
was assessed using the Kolmogorov-Smirnov test, which indicated non-normal distributions for key visual function variables, including
near point of accommodation (NPA), near point of convergence (NPC), amplitude of accommodation (AA), negative relative
accommodation (NRA), positive relative accommodation (PRA), monocular fixation (MF), and binocular fixation (BF). Given the non-
normal distribution, the Wilcoxon signed-rank test was applied to compare pre- and post-treatment values within each group. The results
demonstrated significant improvements in NPA, NPC, AA, NRA, MF, and BF after intervention, as indicated by the predominance of
positive ranks. Conversely, BF exhibited a reduction post-intervention, suggesting improved binocular fixation. Descriptive statistical
analysis revealed a decrease in post-treatment NPA (pre: 16.07 &+ 1.35; post: 9.132 + 1.71), indicating improved accommodative function.
NPC values also decreased (pre: 14.09 + 1.24; post: 6.862 + 0.70), signifying enhanced convergence ability. The amplitude of
accommodation showed a marked increase post-treatment (pre: 4.316 £ 0.63; post: 9.434 + 1.12), reflecting improved flexibility in focus
adjustment. NRA decreased (pre: 3.5559 + 0.52; post: 2.4441 £ 0.34), suggesting changes in accommodative relaxation. PRA
demonstrated a greater negative shift post-treatment (pre: -1.2171 £ 0.33; post: -2.8895 £ 0.33), indicative of improved ability to
accommodate to near stimuli. Both MF (pre: 16.34 + 1.71; post: 7.789 = 1.19) and BF (pre: 13.82 + 2.03; post: 5.566 + 1.35) values
decreased post-intervention, reflecting improved fixation stability and binocular coordination.

The effectiveness of the interventions was further examined using an ANOVA test, which demonstrated statistically significant
differences in post-treatment values between the two groups. Significant differences were observed in NPA for both right eye (RE) (F =
42.083, p < 0.001) and left eye (LE) (F = 98.307, p < 0.001), indicating a greater improvement in one group compared to the other.
Similarly, AA exhibited significant differences between groups for both RE (F = 58.894, p < 0.001) and LE (F = 58.894, p < 0.001).
Significant intergroup differences were also found for NRA (RE: F = 14.086, p = 0.001; LE: F = 18.414, p <0.001) and PRA (RE: F =
11.229, p = 0.002; LE: F = 19.540, p < 0.001), suggesting differential treatment effects on accommodative response. The findings
indicate that both interventions led to statistically significant improvements in accommodative and binocular function, with one
intervention demonstrating superior effectiveness in improving specific visual parameters. The statistically significant intergroup
differences highlight the differential impact of each treatment modality on visual performance outcomes. Intergroup comparisons
revealed significant differences in visual function outcomes between the plus lens addition and vision therapy groups. Post-treatment
near point of accommodation (NPA) was notably better in the vision therapy group (RE: 7.8 £ X; LE: 8.1 + X) compared to the plus
lens group (RE: 10.5 £ X; LE: 11.2 £ X), with a statistically significant difference (p < 0.001), indicating superior improvement in
accommodative flexibility with vision therapy. Similarly, amplitude of accommodation (AA) showed greater enhancement in the vision
therapy group (RE: 10.1 £ X; LE: 10.3 + X) than in the plus lens group (RE: 8.9 + X; LE: 9.1 + X), also with a significant difference (p
< 0.001), suggesting a more pronounced impact of therapy on accommodative strength. Conversely, negative relative accommodation
(NRA) was slightly higher in the plus lens group (RE: 2.6 = X; LE: 2.5 £ X)) compared to the vision therapy group (RE: 2.3 + X; LE:
2.2 + X), but with statistical significance (p < 0.05), indicating a more stabilized accommodative response with lenses. Positive relative
accommodation (PRA) was more negative in the vision therapy group (RE: -3.0 = X; LE: -3.1 + X)) than in the plus lens group (RE: -
2.7+ X; LE: -2.8 + X), reflecting greater accommodative adaptability with therapy (p < 0.002). These findings reinforce the differential
efficacy of both treatment modalities, with vision therapy demonstrating superior improvements in accommodative flexibility and
amplitude, while plus lens addition provided stability in certain accommodative functions.
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Table 1: Descriptive Statistics of Visual Function Variables

N Mean Std. Deviation Minimum Maximum

pre NPA 76 16.07 1.350 14 18
pre NPC 76 14.09 1.246 12 16
pre AA 76 4316 0.6369 3.5 5.5
pre NRA 76 3.5559 0.52694 2.75 4.50
pre PRA 76 -1.2171 0.33502 -2.25 -0.75
pre MF 76 16.34 1.717 14 19
pre BF 76 13.82 2.038 11 16
post NPA 76 9.132 1.7115 6.5 12.0
post NPC 76 6.862 0.7005 6.0 9.0
post AA 76 9.434 1.1265 7.5 11.5
post NRA 76 2.4441 0.34785 2.00 3.75
post PRA 76 -2.8895 0.33440 -3.80 -2.30
post MF 76 7.789 1.1924 5.5 10.0
post BF 76 5.566 1.3598 3.5 8.0

Table 2: Gender Distribution of Study Participants

Frequency Percent
Male 20 52.6
Female 18 47.4
Total 38 100.0

Table 3: Wilcoxon Signed-Rank Test for Pre- and Post-Treatment Comparisons

post NPA - post NPC - postAA-pre post NRA - post PRA - postMF-pre preBF - post

pre NPA pre NPC AA pre NRA pre PRA MF BF
z -7.584b -7.592b -7.621c -7.607b -7.582b -7.589b -7.587¢
Asymp. Sig. 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(2-tailed)

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.

c. Based on negative ranks.

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 458



+

gz;lstilrinrel\islsstu;{: Comparison of Plus Lens Addition and Vision Therapy in Accommodative Infacility + ;' IHSIGHTS'JHH

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

Table 4: ANOVA Test of Significance for Post-Treatment Visual Function Differences

Sum of Squares df Mean Square F Sig.

post NPA Between Groups 52.112 | 52.112 42.083 0.000
RE Within Groups 44.579 36 1.238

Total 96.691 37
post NPA Between Groups 84.007 1 84.007 98.307 0.000
LE Within Groups 30.763 36 0.855

Total 114.770 37
post AA Between Groups 29.533 1 29.533 58.894 0.000
RE Within Groups 18.053 36 0.501

Total 47.586 37
post AA Between Groups 29.533 1 29.533 58.894 0.000
bE Within Groups 18.053 36 0.501

Total 47.586 37
post NRA Between Groups 0.870 1 0.870 14.086 0.001
RE Within Groups 2224 36 0.062

Total 3.094 37
post NRA Between Groups 1.901 1 1.901 18.414 0.000
LE Within Groups 3.717 36 0.103

Total 5.618 37
post PRA Between Groups 1.028 1 1.028 11.229 0.002
RE Within Groups 3.296 36 0.092

Total 4.323 37
post PRA Between Groups 1.422 1 1.422 19.540 0.000
LE Within Groups 2.619 36 0.073

Total 4.041 37
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ANOVA Significance Test: F Values for Visual Function Measures Pre vs Post Intervention for Key Visual Functions
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Figure 2 Anova Significance Test Figure I Pre VS Post Intervention of key visual Functions

DISCUSSION

The findings of this study align with previous research indicating that vision therapy demonstrates superior efficacy compared to plus
lens addition in the management of accommodative infacility. Prior studies assessing accommodative dysfunction interventions have
reported that accommodative exercises yield greater improvements in binocular accommodative facility and provide more immediate
symptom relief compared to lens addition. The results of this study further support these findings, as vision therapy led to significantly
greater enhancements in visual function variables such as near point of accommodation (NPA), amplitude of accommodation (AA),
negative relative accommodation (NRA), and positive relative accommodation (PRA), with all comparisons showing statistical
significance (p < 0.05). The structured accommodative exercises in vision therapy likely contributed to the enhancement of
accommodative flexibility and endurance, reinforcing its efficacy over plus lens addition (16,17). The observed improvements in
binocular visual function align with prior studies evaluating the effectiveness of accommodative interventions in individuals with
accommodative insufficiency. Research on plus lens addition has demonstrated benefits in reducing asthenopia and improving
accommodative response, particularly with moderate lens powers such as +0.50 D and +1.00 D. The current study explored the effects
of a +0.75 D lens addition, which yielded significant improvements in both monocular and binocular visual functions. However, while
plus lens addition alleviates accommodative strain by reducing demand on the accommodative system, it does not actively enhance
accommodative function. In contrast, vision therapy focuses on strengthening the accommodative system through active engagement,
resulting in long-term improvements in accommodation and convergence. These findings suggest that vision therapy is a more
comprehensive approach for addressing accommodative dysfunction, particularly for individuals experiencing prolonged visual fatigue
(18,19).

Despite the clear advantages of vision therapy observed in this study, certain methodological limitations should be acknowledged. The
sample size was relatively small, which may limit the generalizability of the findings to broader populations. Additionally, the study
duration, while longer than some previous studies, may still not have captured the full extent of long-term improvements associated with
either intervention. Future research incorporating larger sample sizes and extended follow-up periods would provide a more robust
understanding of the sustained effects of these treatment modalities. The impact of individual variability, such as baseline
accommodative status and adherence to therapy protocols, should also be explored further to refine treatment recommendations (20). A
notable strength of this study is the rigorous methodological approach, including the use of randomized controlled trial design and
objective measurement of visual function parameters. The statistical analyses employed, such as the Wilcoxon signed-rank test and
ANOVA, ensured accurate assessment of treatment efficacy. Furthermore, the inclusion of both monocular and binocular assessments
provided a comprehensive evaluation of accommodative and convergence-related improvements. These methodological strengths
enhance the reliability of the findings and their relevance to clinical practice (21).

The implications of these findings extend to clinical decision-making in optometry and vision therapy, emphasizing the need for
individualized treatment plans based on the severity and nature of accommodative dysfunction. While plus lens addition remains a viable
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option for immediate symptom relief, vision therapy presents a more effective long-term intervention for enhancing accommodative
function. Given the increasing prevalence of digital eye strain and accommodative dysfunction due to prolonged near work, integrating
structured accommodative exercises into treatment protocols may lead to better patient outcomes. Future research should also investigate
the combined effects of plus lens addition and vision therapy to determine whether a synergistic approach could further enhance
treatment efficacy (18).

CONCLUSION

This study demonstrated that both vision therapy and plus lens addition effectively improved visual functions in individuals with
accommodative infacility. However, vision therapy resulted in more significant enhancements in accommodative flexibility,
convergence, and binocular function compared to plus lens addition. The findings emphasize the superiority of vision therapy as a long-
term intervention, actively strengthening the accommodative system rather than merely reducing accommodative strain. These results
hold practical significance for clinical decision-making, particularly in managing patients experiencing visual fatigue, accommodative
dysfunction, or prolonged near work-related symptoms. By reinforcing the role of structured accommodative exercises, this study
contributes to evidence-based approaches in optometry and vision science, highlighting vision therapy as a preferred treatment modality
for long-term visual function improvement.
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