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Abstract 
Purpose  To evaluate the relationship between visual 
acuity (VA) improvement and vision-related quality 
of life in patients with keratoconus using rigid gas-
permeable (RGP) and scleral contact lenses (CLs).
Methods  This observational study was designed 
as a cross-sectional study with retrospective collec-
tion of pre–contact lens clinical data. The best-cor-
rected visual acuity (BCVA) before and after CL use 
was recorded. Pre–contact lens BCVA values were 
obtained retrospectively from medical records, which 
may introduce potential documentation bias. After 
CL usage, vision-related quality of life and CL adap-
tation were assessed using a validated Turkish version 
of the National Eye Institute Visual Function Ques-
tionnaire (VFQ-25) and a study-specific questionnaire 
developed by the investigators to explore practical 
aspects of contact lens use such as handling, adapta-
tion, comfort, and concerns related to long-term use. 
The correlations between BCVA improvement and 
questionnaire responses were analyzed statistically.
Results  A total of 26 patients (mean age 
39.7 ± 13.6  years) were included. Mean BCVA 
improved significantly from 0.21 ± 0.20 to 0.83 ± 0.16 
with contact lenses (p = 0.001). The VA improve-
ment showed significant positive correlations with 

perceived visual improvement (p = 0.032) and vision-
related quality-of-life enhancement (p = 0.007). These 
associations should be interpreted cautiously given 
the relatively small sample size and exploratory 
nature of the correlation analyses. The patients con-
tinued to express concerns regarding the long-term 
use of CL, despite the observed improvement in VA.
Conclusion  The rigid contact lens use was associ-
ated with improvements in both visual acuity and 
vision-related quality of life in keratoconus. However, 
due to the limited sample size and cross-sectional 
design, the findings should be considered preliminary 
and interpreted as exploratory observations that may 
inform future prospective studies.
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Introductıon

Keratoconus is a chronic, progressive corneal ectatic 
disorder characterized by stromal thinning and irregu-
lar corneal morphology, leading to significant visual 
impairment [1]. The disease typically manifests dur-
ing adolescence or early adulthood and often pro-
gresses during the most productive years of life. The 
irregular astigmatism, increased higher-order aber-
rations, and reduced contrast sensitivity result in 
visual distortion that cannot be fully corrected with 
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spectacles, thereby substantially affecting patients’ 
functional vision and daily activities [2].

The rigid gas-permeable (RGP) and scleral CLs 
remain the cornerstone of visual rehabilitation in 
keratoconus. They improve visual acuity signifi-
cantly by providing a smooth refractive surface over 
the irregular cornea [3]. However, keratoconus is a 
lifelong condition, and long-term treatment success 
depends not only on objective visual improvement 
but also on patient comfort, adaptation, and qual-
ity of life. In published literature, the studies have 
predominantly focused on clinical outcomes such 
as visual acuity, corneal topography, or lens fitting 
parameters. In contrast, patient-reported outcome 
measures, including vision-related quality of life and 
treatment-related concerns, have received compara-
tively less attention. This gap is clinically relevant, 
as patients with similar visual outcomes may report 
markedly different levels of satisfaction and treatment 
adherence. This is consistent with recent evidence 
demonstrating that keratoconus significantly affects 
multiple dimensions of quality of life beyond visual 
acuity alone [4]. Therefore, evaluating both objective 
visual outcomes and subjective patient experiences 
is essential to fully understand the impact of contact 
lens therapy in keratoconus.

In the light of these information, this study aimed 
to assess visual acuity improvement alongside vision-
related quality-of-life outcomes in keratoconus 
patients using rigid contact lenses. We hypothesized 
that improvement in objective visual acuity would be 
positively associated with patient-reported quality-of-
life outcomes. Furthermore, although both rigid gas-
permeable (RGP) and scleral lenses were included, 
these modalities differ in terms of comfort, optical 
performance, and patient experience; however, in this 
study they were evaluated collectively to reflect over-
all clinical practice.

Materıals and methods

Keratoconus diagnosis was based on clinical exami-
nation and corneal topography findings. A struc-
tured questionnaire was distributed electronically to 
keratoconus patients between April and June 2025. 
The responses were collected and evaluated with 
Google Forms. All procedures performed in the study 
were in accordance with the ethical standards of the 

Institutional Research Committee in Balıkesir Uni-
versity (Registiration Number & Date: 2025/104; 18 
February 2025). The study adhered to the tenets of 
the Declaration of Helsinki and its later amendments 
or comparable ethical standards.

The patients who were using either lens type were 
analyzed as a single group to evaluate the overall 
impact of rigid contact lens use on visual function 
and quality of life. Although RGP and scleral lenses 
differ in comfort, adaptation, and optical characteris-
tics, they were analyzed as a single group because the 
primary aim of the study was to evaluate the overall 
impact of rigid contact lens–based visual rehabilita-
tion rather than to compare lens modalities. The study 
was not designed to compare different rigid lens 
modalities; therefore RGP and scleral lens users were 
analyzed together to reflect the overall clinical impact 
of rigid contact lens–based visual rehabilitation in 
routine practice. Demographic data, including age 
and sex, were recorded. Best-corrected visual acuity 
(BCVA) was measured in decimal notation before 
contact lens use and with contact lenses. Pre–contact 
lens BCVA values were obtained retrospectively from 
medical records, which may introduce potential doc-
umentation bias. These values were extracted from 
clinical records rather than patient recall, minimizing 
recall bias but still carrying the limitations of retro-
spective data collection. The change in BCVA was 
calculated to quantify objective visual improvement.

Vision‑related quality‑of‑life questionnaire

The participants completed a structured questionnaire 
designed to assess contact lens-related visual func-
tion and quality of life. In addition to the validated 
Turkish version of the National Eye Institute Visual 
Function Questionnaire (VFQ-25), participants com-
pleted a study-specific questionnaire developed by the 
investigators to explore practical aspects of contact 
lens use such as handling, adaptation, comfort, and 
concerns related to long-term use. This questionnaire 
was not formally validated and therefore its findings 
were interpreted descriptively. The questionnaire 
responses were recorded using ordinal scales and ana-
lyzed descriptively to explore patient-reported expe-
riences. This represents a methodological limitation 
and the results derived from this questionnaire should 
be interpreted with caution. Therefore, the results 
derived from this questionnaire should be interpreted 



Int Ophthalmol          (2026) 46:263 	 Page 3 of 6    263 

Vol.: (0123456789)

as exploratory and hypothesis-generating rather than 
confirmatory.

The questionnaire included the following domains:

1.	 Visual performance

•	 Perceived improvement in visual acuity with 
contact lens use

•	 Ability to perform daily visual tasks (reading, 
driving, screen use)

2.	 Comfort and adaptation

•	 Initial adaptation period to contact lenses
•	 Comfort during prolonged wear
•	 Presence of discomfort or foreign body sensa-

tion

3.	 Functional concerns

•	 Fear of lens displacement or loss
•	 Difficulty handling or inserting lenses
•	 Perceived limitations during physical activities

4.	 Long-term concerns

•	 Worry about potential long-term ocular side 
effects

•	 Concerns regarding corneal health with pro-
longed lens use

5.	 Overall satisfaction and quality of life

•	 Perceived impact of contact lens use on overall 
quality of life

•	 Willingness to continue contact lens use
•	 Overall satisfaction with visual rehabilitation

Additionally, vision-related quality of life was 
evaluated using the National Eye Institute Visual 
Function Questionnaire (VFQ-25).

Statistical analysis

Statistical analyses were performed using appropri-
ate statistical software (SPSS 23.0, Inc, Chicago, Illi-
nois, USA). Continuous variables were expressed as 
mean ± standard deviation. The normality of data dis-
tribution was assessed using the Shapiro–Wilk test. 
Paired comparisons of BCVA before and after contact 
lens use were performed using paired-samples t-tests. 
Correlations between visual acuity improvement and 
questionnaire responses were evaluated using Pearson 

or Spearman correlation coefficients, depending on 
data distribution. No formal correction for multiple 
comparisons was applied; therefore, the correlation 
results should be interpreted as exploratory. Ques-
tionnaire items were treated as ordinal variables and 
correlation analyses were performed between BCVA 
improvement and questionnaire responses using 
Spearman rank correlation coefficients when appro-
priate. Given the relatively small sample size and the 
exploratory nature of multiple correlation analyses, 
the results were interpreted cautiously and primar-
ily aimed at identifying potential associations rather 
than establishing definitive causal relationships. A p 
value < 0.05 was considered statistically significant.

Results

A total of 37 keratoconus patients using contact 
lenses received the study questionnaire. Twenty-seven 
patients (72.9%) responded, and 26 met the inclusion 
criteria and were included in the final analysis. Of the 
included patients, 24 used rigid gas-permeable lenses 
and 4 used scleral lenses. The response rate and final 
sample size reflect the real-world clinical setting of 
the study. Because not all contacted patients com-
pleted the questionnaire, a degree of non-response 
bias cannot be excluded. The mean duration of rigid 
contact lens use was 5.6 ± 6.9  years. Mean BCVA 
improved significantly from 0.21 ± 0.20 before con-
tact lens use to 0.83 ± 0.16 with contact lenses (mean 
difference = 0.62, 95% CI: 0.53–0.71, p = 0.001), 
representing a clinically meaningful improvement. 
Post–contact lens BCVA and the change in BCVA 
were analyzed separately to distinguish between 
absolute visual performance and the magnitude of 
improvement.

The analysis of the questionnaire responses dem-
onstrated that the majority of patients reported a clear 
subjective benefit from contact lens use, including 
improvements in visual performance, overall quality 
of life, adaptation and comfort. However, given the 
relatively small sample size, these findings should be 
interpreted with caution. Concerns related to handling 
and safety were also reported. Detailed frequency dis-
tributions of questionnaire responses are summarized 
in Table 1.

The mean National Eye Institute Visual Function 
Questionnaire (VFQ-25) score was 75.2 ± 22.3 among 
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all patients. No significant correlations were found 
between the VFQ-25 score and BCVA before con-
tact lens use (p = 0.159), BCVA after contact lens use 
(p = 0.176), or the change in BCVA with contact lens 
use (p = 0.915). Notably, no significant correlation 
was observed between VFQ-25 scores and BCVA 
parameters, suggesting that subjective visual func-
tion may not directly reflect objective visual acuity 
outcomes. Post–contact lens BCVA showed a signifi-
cant negative correlation with concern about discon-
tinuing contact lens use due to high cost (r = − 0.46, 
p = 0.015). In contrast, post–contact lens BCVA was 
positively correlated with the perceived improvement 
in visual quality (r = 0.56, p = 0.002), overall satisfac-
tion with contact lens use (r = 0.48, p = 0.011), and 
perceived improvement in quality of life resulting 
from improved vision with contact lenses (r = 0.52, 
p = 0.005). The change in post–contact lens BCVA 
showed a significant negative correlation with con-
cern about discontinuing contact lens use due to high 
cost (r = − 0.43, p = 0.021). In contrast, BCVA change 
was positively correlated with overall satisfaction 
with contact lens use (r = 0.41, p = 0.040), perceived 
improvement in quality of life due to improved vision 
with contact lenses (r = 0.44, p = 0.029), and success-
ful adaptation to contact lens use within two weeks 
(r = 0.40, p = 0.040).

Dıscussıon

This study demonstrates that rigid contact lens use 
results in substantial improvements in visual acu-
ity and vision-related quality of life in patients with 

keratoconus. The questionnaire analysis revealed 
that visual acuity improvement was significantly 
associated with patient-perceived visual benefit 
(p = 0.032) and improved vision-related quality of life 
(p = 0.007). Notably, despite substantial visual gains, 
patients continued to report concerns regarding long-
term contact lens use, indicating that visual improve-
ment alone does not fully alleviate treatment-related 
anxiety. Importantly, the findings suggest that objec-
tive visual gains translate into meaningful functional 
benefits in daily life, reinforcing the role of rigid con-
tact lenses as a primary visual rehabilitation strategy. 
However, given the exploratory design and limited 
sample size, the strength of these associations should 
be interpreted cautiously. This is particularly impor-
tant given the multiple correlation analyses performed 
without formal adjustment, which may increase the 
risk of type I error.

In addition to the quantitative improvement in 
BCVA, the present findings emphasize the functional 
relevance of visual rehabilitation in keratoconus. The 
absence of correlation between VFQ-25 scores and 
objective visual acuity measures further highlights 
the complex and multifactorial nature of patient-
reported outcomes in keratoconus. The improvements 
in visual acuity achieved with rigid CLs are clinically 
meaningful only when they translate into enhanced 
performance in daily activities such as reading, driv-
ing, and digital screen use. The strong association 
between visual acuity gains and patient-reported 
functional benefits observed in this study supports the 
concept that rigid and scleral lenses not only correct 
refractive error but also improve overall visual qual-
ity, which is particularly important in ectatic corneal 

Table 1   Results of the 
contact lens–related 
questionnaire in 
keratoconus patients using 
rigid gas-permeable and 
scleral contact lenses 
(n = 26)

Questionnaire item n (%)

Visual performance Perceived improvement in visual acuity 22 (84.6)
Positive impact on daily activities 20 (76.9)

Overall quality of life Improved overall quality of life 21 (80.8)
Adaptation Successful adaptation within a short period 18 (69.2)

Prolonged adaptation period 6 (23.1)
Comfort Discomfort during prolonged lens wear 8 (30.8)

Acceptable or good comfort during daily use 18 (69.2)
Handling and safety concerns Fear of lens displacement or loss 11 (42.3)

Difficulty with lens insertion or removal 10 (38.5)
Long-term concerns Concern about potential long-term ocular side effects 12 (46.2)
Treatment continuation Willingness to continue contact lens use 19 (73.1)
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disorders characterized by irregular astigmatism and 
higher-order aberrations. The observed improvement 
in BCVA is consistent with previous studies report-
ing the optical superiority of rigid and scleral lenses 
in neutralizing corneal irregularity [5–7]. Recent sys-
tematic evidence further supports that scleral lenses 
provide substantial improvements in both visual 
acuity and vision-related quality of life in keratoco-
nus patients [5]. However, our results extend beyond 
visual acuity by demonstrating a strong association 
between visual improvement and patient-reported 
quality-of-life outcomes. This underscores the impor-
tance of integrating patient-reported outcome meas-
ures into routine keratoconus management.

The rigid and scleral CLs provide visual improve-
ment by masking corneal surface irregularities 
through the formation of a stable tear lens, thereby 
reducing higher-order aberrations and improving reti-
nal image quality. The rigid lens designs offer supe-
rior optical regularization while spectacle correc-
tion remains limited in addressing these aberrations 
[8]. The present findings reinforce that such optical 
advantages are perceived by patients and reflected 
in subjective assessments of visual quality and daily 
functioning, suggesting the multidimensional impact 
of contact lens therapy. An interesting finding of this 
study is the persistence of long-term concerns related 
to contact lens use, even among patients achieving 
significant visual improvement. This suggests that 
patient education and counseling play a critical role in 
optimizing treatment satisfaction and adherence. Ade-
quate patient education regarding potential difficulties 
during or after contact lens use may help reduce fears 
related to corneal damage, lens tolerance, and long-
term safety, thereby improving patient confidence and 
long-term compliance. These persistent concerns may 
reflect the chronic nature of keratoconus and the long-
term dependency on CL wear for functional vision. 
The fear of lens displacement, discomfort during pro-
longed wear, and uncertainty about potential corneal 
complications may contribute to treatment-related 
anxiety, even in visually successful cases. Addressing 
these concerns proactively through structured educa-
tion, realistic expectation setting, and regular follow-
up may improve patient reassurance and foster sus-
tained adherence to contact lens therapy.

The decision to analyze RGP and scleral lens 
users as a single group reflects real-world clinical 

practice, where the primary goal is functional vis-
ual rehabilitation rather than comparison between 
lens modalities [9]. Although this approach reflects 
real-world clinical practice, it may limit the inter-
pretation of lens-specific effects, particularly 
given known differences in comfort and adaptation 
between these modalities. In daily ophthalmic prac-
tice, lens selection is often individualized based on 
disease severity, corneal morphology, comfort, and 
patient preference, rather than rigid categorization 
by lens type [4]. The present study captures the 
overall impact of rigid lens-based visual rehabilita-
tion strategies and reflects pragmatic clinical deci-
sion-making by evaluating rigid contact lens users 
as a unified cohort. This perspective may be par-
ticularly relevant when assessing patient-reported 
outcomes, which are influenced by perceived visual 
benefit and daily functionality rather than by techni-
cal distinctions between lens designs.

Limitations of this study include the relatively 
small sample size and the subjective nature of 
questionnaire-based assessments. The limited sam-
ple size restricts the statistical power of correlation 
analyses and may increase the risk of type I or type 
II errors. In addition, the cross-sectional design and 
reliance on self-reported data may introduce recall 
bias and response bias. The cross-sectional design 
precludes causal inference. In addition, potential 
selection bias may be present, as only current con-
tact lens users were included. Another limitation is 
that a portion of the questionnaire was study-spe-
cific and not formally validated, which may limit 
comparability with other studies. Furthermore, RGP 
and scleral lens users were analyzed as a single 
group; therefore, the present study does not allow 
conclusions regarding differences between lens 
modalities. Nevertheless, combining objective clini-
cal data with patient-reported outcomes represents 
a major strength and provides a comprehensive per-
spective on treatment effectiveness. Furthermore, 
although validated instruments such as the NEI 
VFQ-25 were incorporated, longitudinal assessment 
of changes in quality of life over time would provide 
further insight into the long-term impact of rigid 
contact lens use. Future studies with larger cohorts 
and prospective designs may help clarify how vis-
ual, functional, and psychosocial outcomes evolve 
throughout the course of keratoconus management.
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Conclusıon

Rigid gas-permeable and scleral contact lenses are 
associated with improvements in visual acuity and 
vision-related quality of life in keratoconus patients. 
However, the results of this cross-sectional study 
should be interpreted cautiously because of the rela-
tively small sample size, exploratory correlation anal-
yses, and the use of a study-specific questionnaire. 
Future studies with larger cohorts and prospective 
designs may help clarify how visual, functional, and 
psychosocial outcomes evolve throughout the course 
of keratoconus management.
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