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Abstract

Background: Achromatopsia is a vision disorder congenitally with significant challenges for daily
routine of life due to dysfunction of cone photoreceptors which leads to low vision and every walk of
life requiring specialized rehabilitation services. In this study it is exposed about the impact and
financial feasibility of rehabilitation interventions of Achromatopsia individuals.

Objective: The main objective of this study was expensiveness of rehabilitation instruments for
improving quality of life for Achromatopsia individuals.

Methods: Here cohort 46 Achromatopsia individuals were included and 6-month rehabilitation
program were conducted including mobility training, adaptive technology, orientation and vision
enhancement devices. Here primary outcome was assessed and paired t-tests was considered. Here age
range is considered from 18 to 65 and maintained balanced gender. Purposive sampling method was
introduced to select participants and followed structured surveys for data collection.

Results: Here significantly improved the mean utility score from 0.45 (SD = 0.12) to 0.65 (SD = 0.14)
post-intervention (p < 0.001). Significantly cost effectiveness ratio is changed also and that is from
%7,30,000 to X14,60,000 per QALY gained and it indicates financial benefits for the rehabilitation
services.

Conclusion: In this study it is showed that significantly enhance the quality of life for individuals with
Achromatopsia and low vision with economically enhance with the use of rehabilitation services. In
broad spectrum it can be considerable by policymakers to prioritize resource allocation for visual
rehabilitation services.

Keywords: Achromatopsia, low vision, rehabilitation services, economic viability, cost-effectiveness,
medical, poverty, community, society

Introduction

Achromatopsia is a congenital vision disorder which is characterized by the absence of
dysfunction of cone photo receptors which presents significant challenges which necessitate
specialized rehabilitation services to manage low vision cases. This condition is congenital,
impacts severely visual acuity, colour perception and light sensitivity which hampers quality
of life. The economic implications of providing rehabilitation to subjects with this disorder
are increasingly relevant to health care personally who should also consider resource
allocation and its cost effectiveness.

Though rehabilitation is critical role in improving quality of life with subjects with
Achromatopsia, there is much lack of inclusive economic analysis which assess the cost of
such interventions. Without addressing this gap, health care professional may find difficulties
to rationalize the allocation and availability of the resources to improve their quality of life.
This study pursues to fill this gap by conducting detailed economic evaluation and its
rehabilitation services.

The aim of this research is to examine the economic feasibility and cost effectiveness of
rehabilitation services for subjects diagnosed with Achromatopsia and to concentrate on
direct costs involved for improving quality of life with these interventions.

The probable impact of this study extends beyond the academic realm which offers critical
insights which informs health care policy and allocation of resources. By signifying its cost
effectiveness, this study provides a convincing argument for sustained investment in such
research which ultimately benefits to improve quality of life. The originality of the study lies
in its inclusive approach to economic evaluation within a population which is always under
estimated.
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This study is limited to a group of 46 subjects with
Achromatopsia who underwent various rehabilitation
interventions within a period of 6 months. The scope is to
evaluate the direct costs and QALYSs, but it is not studied for
long term outcomes or other indirect costs which are
associated with the condition.

Methodology

Descriptive research design was employed in the study
which focus on the group of subjects to assess the economic
aspects of rehabilitation services. Inclusion criteria includes
46 subjects diagnosed with Achromatopsia with age of 18 to
65 years with balanced gender representation. Subjects were
selected using purposive sampling method. Willingness to
participate in the rehabilitation services were asked and
subjects with additional disabilities were excluded.

Use of structured surveys and standardized quality of life
assessment was used for data collection. It was administered
face to face over a period of 6 months. This period is also
utilized for monitoring of rehabilitation services and
financial factors.

Data analysis was done using SPSS software which employs
descriptive and inferential statistical procedures to assess the
cost effectiveness and quality adjusted life years. All data
should underwent normalization to account for varying
characteristics of participants.

The procedures of the study includes management of
interventions of rehabilitation like training of orientation
and mobility, use of adaptive technology and devices for
vision enhancements. Control measures were executed by
ensuring constant service to all the subjects.

Ethical approval was obtained from the Institutional Review
Board. All participants were enrolled with informed
consent. Confidentiality of each patient is maintained.

Results

This study comprised 46 subjects, with a mean age of 42.3
years (SD = 12.6). The gender spreading was comparatively
balanced, with 52% female (n = 24) and 48% male (n = 22).
All subjects who were diagnosed with Achromatopsia, and
the starting point mean utility score, which imitates the
quality of life, was 0.45 (SD = 0.12). An preliminary
Analysis of Variance (ANOVA) was directed to pattern for
any noteworthy changes in starting point utility scores based
on gender and age group. The results designated no
substantial differences (F(1, 44) = 0.32, p = 0.57 for gender;
F(2, 43) = 1.05, p = 0.36 for age group), signifying that the
starting point quality of life was reliable across these
demographic variables.

The main outcomes of the study was the enhancement in the
quality of life, measured by the utility score. Post-
intervention, the mean utility score enlarged significantly to
0.65 (SD = 0.14). A paired t-test was directed to equivalence
the pre- and post-intervention utility scores, revealing a
extremely noteworthy improvement (t(45) = 12.24, p <
0.001). The effect size, calculated using Cohen’s d, was
1.54, indicates a large effect, which proposes that the
therapy services had a considerable influence on refining the
quality of life for subjects. The confidence interval (95% CI)
for the mean alteration in utility scores extended from 0.16
to 0.24. Additionally, a Pearson correlation investigation
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was achieved to discover the association between the degree
of utility score improvement and participant age. The
correlation was found to be weak and not statistically
significant (r = -0.11, p = 0.45), representing that age did not
significantly influence the degree of quality of life
improvement.

Subordinate outcomes intensive on the economic
assessment, particularly the cost-effectiveness of the
reintegration  interventions. = The  cost-effectiveness
proportions were calculated using the Incremental Cost-
Effectiveness Ratio (ICER) formula, which equivalences the
cost per Quality-Adjusted Life Year (QALY) gained. The
results showed that the cost-effectiveness proportions
ranged from %7,30,000 to 214,60,000 per QALY added. A
regression analysis was directed to scrutinize the association
between total rehabilitation costs and the QALY gains. The
outcomes specified a noteworthy positive correlation (B =
0.62, p < 0.01), suggesting that higher costs were associated
with better enhancements in QALY, subsidiary the concept
that more concentrated or inclusive rehabilitation programs
produce better consequences.

To confirm the consistency of these findings, sensitivity
analyses were performed. These scrutinizes tested the
strength of the cost-effectiveness ratios by changeable key
parameters, such as the cost of rehabilitation services and
the utility gains observed. E.g. a one-way sensitivity
analysis was conducted, where the cost of rehabilitation was
augmented by 20% while keeping other variables constant.
The resulting ICERs continued within satisfactory
thresholds, ranging from 8,76,000 to 16,90,000 per
QALY gained, representing that the assumptions are stable
even under varying assumptions. Moreover, a Probabilistic
Sensitivity Analysis (PSA) was directed using Monte Carlo
imitations with 10,000 iterations. The PSA results indicated
that in 95% of imitations, the ICER remained below
%15,00,000 per QALY, additional confirming the cost-
effectiveness of the interferences.

Furthermore, a subgroup analysis was led to discover
differences in cost-effectiveness amongst males and
females. The examination exposed no significant difference
in ICERs between genders (p = 0.67), signifying that the
cost-effectiveness of the therapy interventions was
consistent across gender groups. Additional subgroup
analysis based on age groups (18-30, 31-50, 51-65)
displayed slight differences in cost-effectiveness, with
younger subjects (18-30) displaying to some extent more
favourable ICERs, but these changes were not statistically
significant (p = 0.08).

Table 1: Shows Participant Demographics and Baseline

Characteristics
Demographic variable N (%) | Mean (SD) | Range
Age (years) 46 423 (12.6) | 18-65
Gender
Female 24 (52%)
Male 22 (48%)
Baseline utility score 46 0.45 (0.12) | 0.20-0.65

This table recapitulates the demographic and starting point
features of the 46 subjects, including age, gender dispersal,
and starting point utility scores.
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Table 2: Shows comparison of pre- and post-intervention utility scores

IMeasurementMean (SD) pre-interventiontMean (SD) post-interventiontMean difference (95 % CI)|t-value -value/Cohen's d|Effect Size

Utility Score 0.65 (0.14)

0.45 (0.12) |

|  020(0.16t0024) |1224[<0.001] 1.54 | Large

This table shows the paired t-test results comparing pre- and
post-intervention utility scores, includes the mean and
standard deviation, mean alteration, t-value, p-value,
Cohen’s d, and effect size.

Table 3: Shows cost-effectiveness ratios by Quality-Adjusted Life

improvements, and age. It comprises relationships between
costs and QALY gains, age and QALY gains, and costs and
age, representing which influences are most strongly related
with enhanced outcomes.

Table 7: Shows regression analysis of QALY gains based on

Year (QALY) gained rehabilitation costs
. Cost-effectiveness 95% CI for cost- . Coefficient| Standard | t- p- 2
QALY gained ratio (%) effectiveness ratio Predictor () error |value | value R
Low estimate %7,30,000 26,80,000 to X7,80,000 Rehabilitation Costs 0.62 0.15 4.13 [<0.001)0.38
High estimate 314,60,000 %13,90,000 to %15,30,000 Age -0.07 0.10 -0.70 | 0.49

This table specifics the cost-effectiveness proportions for
the QALY expanded, including low and high estimations
with their corresponding 95% confidence intervals.

Table 4: Shows Sensitivity Analysis of Cost-Effectiveness Ratios

Scenario Icgﬁli([)) er Range <) Chzilgee?tt%) )
Base Case 210,95,000 :’43,(6)’(?,88 (; N/A
renabittarion eosts | 248990 | ioo00p | +140%
mutaton (956 cp | 11209000 | 31500 | NA

This table delivers outcomes from sensitivity analyses,
including a 20% upsurge in reintegration costs and Monte
Carlo simulation results. The influence on the ICER is
shown, confirmative the constancy of the cost-effectiveness
results.

Table 5: Shows Subgroup Analysis of Cost-Effectiveness Ratios
by Demographic Variables

Subgroup N M:;néiil;)(? SD ]R) | p-value
Gender

Female 24 %10,85,000 | %1,50,000 | 0.67

Male 22 %11,05,000 | %1,60,000
Age group (years)

18-30 10 %10,50,000 | %1,40,000 | 0.08
31-50 20 %11,10,000 | %1,55,000
51-65 16 %11,30,000 | %1,60,000

This table shows the mean ICER for diverse demographic
subcategories, including gender and age categories.
Standard deviations and p-values for alterations between
subcategories are provided, evaluating the influence of these
variables on cost-effectiveness.

Table 6: Shows correlation analysis between rehabilitation costs,
QALY Gains, and age

Variable Pearson P
correlation (r) | value
Rehabilitation costs vs QALY gains 0.62 <0.01
Age vs QALY gains -0.11 0.45
Rehabilitation costs vs age 0.09 0.51

This table shows Pearson correlation coefficients for
relations between rehabilitation costs, QALY

This table offers the consequences of a linear regression
analysis where QALY improvements are the dependent
variable and rehabilitation costs and age are interpreters.
The coefficients, standard errors, t-values, p-values, and R?
value are obtainable, showing a important optimistic
consequence of rehabilitation costs on QALY gains.

Discussion

The result of the study shows a noteworthy improvement in
the quality of life in subjects with Achromatopsia who are
having low vision which is followed by Rehabilitation.
Mean utility score was increased 0.45 to 0.65 post
intervention which indicates a considerable improvement in
well-being. It shows the need and importance of addressing
challenges faced by individuals with Achromatopsia.

The results of this study show consistency with the previous
studies that have reported positive outcomes from
management and rehabilitation interventions for visually
impaired. Previous researches similarity shows that such
intervention leads to considerable improvement in quality of
life. Differences in study may arise from different
methodologies or target population which underscores the
need for further comparative based research to authenticate
findings in varied settings.

The noteworthy improvement in utility score can be
accredited to the targeted nature of rehabilitation services,
which should include mobility and orientation services,
devices for vision enhancement and adaptive technology.
All components collectively improve quality of life.
Favorable cost effectiveness ratios, ranges from 7,30,000 to
14,60,000 per QALY gained, it suggests the benefit of
rehabilitation. These results are much more important for
any clinician so that it could be suggested by using standard
protocols.

Limitation of this study include small sample size if 46
subjects. Long term effects will give more clear picture and
will help in understanding its long term use. Further
research should be done with larger sample size with more
follow up periods.

The considerable increase in mean utility scores and
favourable cost effectivity ratio provides strong evidence to
support the integration of services. Health care providers
can use this finding before prescribing to the patients.

Conclusion

To conclude, this study authorizes that rehabilitation
services significantly improve the quality of life in subjects
with Albinism. These findings accentuate the critical role of
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such interventions in visual health care which highlights its
value in improving outcomes of patient and to provide
economic efficiency.
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