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Abstract

Background This study aimed to investigate the factors influencing subjective ratings of comfort, vision quality,
dryness, and satisfaction at both initial and end-of-day wear among young Asian wearers of silicone hydrogel contact
lenses.

Methods Participants aged 20 to 24 years who were satisfied wearers of silicone hydrogel daily disposable contact
lenses were recruited. Each participant attended two scheduled visits. During the first visit (Day 1), ocular health,
refractive error, visual acuity, first and average non-invasive tear break-up time (F-NITBUT and A-NITBUT), and
subjective ratings were measured without lenses and 15 min after wearing Somofilcon A daily disposable lenses. On
the second visit (Day 7), follow-up data were collected after seven consecutive days of lens wear.

Results A total of 59 healthy participants (mean age: 20.86+ 1.29 years) participated in this study. Visual acuity
demonstrated a significant negative correlation with comfort, vision quality, and satisfaction after 15 min of
Somofilcon A lens wear on Day 1 and a positive correlation with dryness. Additionally, A-NITBUT was significantly
positively correlated with vision quality. On Day 7, visual acuity was negatively correlated with overall vision quality
after 8 h of wear. However, residual refraction and F-NITBUT showed no significant correlation with comfort, vision
quality, dryness, or satisfaction after 15 min of wear on Day 1-8 h on Day 7.

Conclusions The results suggest that higher visual acuity at initial lens wear was strongly associated with improved
subjective comfort, vision quality, and overall satisfaction, as well as reduced dryness. Furthermore, a longer average
tear break-up time was associated with improved vision quality. For prolonged lens use, visual acuity was only
associated with vision quality. Visual acuity plays a significant role in subjective ratings at the initial lens wear, while
tear break-up time may serve as a predictor for subjective vision quality.
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Background

Dryness, discomfort, and vision disturbances are among
the primary causes of dissatisfaction and discontinua-
tion of soft contact lens wear [1, 2] Principal reasons for
discontinuation include distance vision blur, poor near
vision, discomfort, and handling difficulties [3, 4, 5]. Con-
sidering the contact-lens-wearing experience, initial and
end-of-day comfort are critical for soft contact lens tol-
erance and sustained use or discontinuation [6]. Recent
reviews have identified strategies for improving comfort
and mitigating dryness, such as switching lens materials
[7, 8] and changing wear modality, [9] separately or in
combination. Adjustments to the refractive power of con-
tact lenses and changes in lens types are recommended to
enhance visual clarity. Subjective comfort questionnaires
are commonly employed by contact lens practitioners to
identify dissatisfied wearers [10]. Other subjective meth-
ods include specialised visual acuity tests, contrast sensi-
tivity tests, and assessments of visual function. Objective
methods include ocular wavefront aberration analysis
and tear stability analysis. These assessments provide
insights into vision clarity, subjective comfort, and over-
all satisfaction following contact lens wear.

Over-refraction is a clinical method used to con-
firm changes in optical refraction during contact lens
examinations and fittings [11]. This procedure allows
practitioners to rapidly assess both spherical and astig-
matic components of residual refractive error. Residual
refractive error can degrade retinal image quality and
negatively impact the vision of contact lens wearers. The
refractive index and water content of contact lenses are
interrelated [12] Dehydration, which alters the refractive
index, can diminish lens performance and visual acuity
and exacerbate discomfort [13]. The refractive index is
a physical parameter that reflects the optical and physi-
ological properties of the contact lens material and its
equilibrium water content. As contact lenses dehydrate,
surface irregularities may develop, inducing changes in
refractive error after prolonged wear.

Contact lens water content influences vision, comfort,
and optical quality, although its effect may be less pro-
nounced in silicone hydrogel lenses. Silicone hydrogels
typically exhibit less dehydration than traditional hydro-
gels and do not compromise oxygen performance; the
silicone component of the lens primarily facilitates oxy-
gen permeability [14, 15]. Some studies have reported
that contact lens dehydration is a factor contributing to
lens wear discontinuation [2, 16]. Severe dehydration in
silicone hydrogel lenses can disrupt the ionic and hydrau-
lic permeability of the lens material, particularly affecting
lens movement and reducing comfort [15]. Lens diam-
eter, [17] fit, [18] and oxygen transmissibility [15] may be
altered by dehydration, leading to decreased lens com-
fort. Soft lenses change proportions, to some extent, on
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the eye, which can alter optical properties during wear.
Previous studies have found a significant negative corre-
lation between the extent of dehydration and subjective
comfort ratings after 12 h of soft contact lens wear [10].
The tear film affects ocular optical quality as it consti-
tutes the first refracting surface of the eye. Dry eye can
impair visual functions, such as reading, [19, 20] digital
device use, and driving [21]. Studies indicate that dry eye
affects contrast sensitivity performance [22] and is asso-
ciated with irregular astigmatism and higher-order opti-
cal aberrations [23]. However, the factors influencing
subjective ratings during initial and end-of-day wear of
silicone hydrogel contact lenses remain unclear. There-
fore, this study aimed to investigate the factors influenc-
ing comfort, vision quality, dryness, and satisfaction in
both initial and end-of-day wear of silicone hydrogel con-
tact lenses.

Methods
Participants
This prospective, open-label study recruited satisfied
wearers of silicone hydrogel daily disposable contact
lenses (Somofilcon A) from Chung Shan Medical Uni-
versity and Da-Yeh University. The study adhered to the
principles of the Declaration of Helsinki and received
approval from the Human Research Ethics Committee
of Chung Shan Medical University Hospital (No: CS1-
22177). Informed consent was obtained from all partici-
pants after they understood the experimental procedure.
All the eligible participants (n =59) were myopic Asians
(= -6.00 diopters [D]) aged 20 to 24, capable of achiev-
ing a monocular habitual visual acuity of at least 20/25
using spherical soft contact lenses in both eyes. The par-
ticipants had either normal or mild eye dryness (Ocular
Surface Disease Index [OSDI] scores < 22), [24] were free
from any ocular or systemic health conditions, and were
not taking any medications. Additionally, inclusion in the
study required spending more than 4 h per day viewing
visual display terminals.

Experimental procedure

This study comprised two scheduled visits. During the
first visit, the ocular surface was evaluated using slit
lamp biomicroscopy (Topcon SL-D2; Tokyo, Japan),
and baseline data, including spherical equivalent (SE)
and keratometry, were measured using an autorefractor
(Shin-Nippon NVision-K 5001; Osaka, Japan), for the
uncorrected eyes. First, non-invasive tear break-up time
(E-NITBUT) and average non-invasive tear break-up
time (A-NITBUT) were measured using a Keratograph
5 M (Oculus Optikgerate, Wetzlar, Germany). Partici-
pants then wore Somofilcon A lenses for 15 min, and
data on residual refraction, visual acuity, F-NITBUT,
and A-NITBUT were collected. Residual refraction was
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measured using an autorefractor while participants wore
the lenses. Visual acuity was measured at 6 m using a
digital visual acuity chart system (VLC 1900-P, Seoul,
Korea). Subjective ratings of comfort, vision quality,
dryness, and satisfaction were assessed using a ques-
tionnaire after 15 min and 8 h of lens wear. Participants
wore Somofilcon A lenses for 7 days, with daily lens
replacements.

During the second visit, on the seventh day of Somo-
filcon A lens wear, participants underwent examinations
for ocular surface health, residual refraction, visual acu-
ity, F-NITBUT, and A-NITBUT after 8 h of lens wear.
Subjective ratings of overall comfort, vision quality, lens
dryness, and satisfaction were assessed using a question-
naire. Participants accessed the visual analogue scale
(VAS) via an online platform during the study. All par-
ticipants reported comfort scores ranging from 0 to 100,
where 0 indicated “extremely uncomfortable” and 100
represented “extremely comfortable” A score of 0 repre-
sented “not at all dry;” while 100 represented “extremely
dry”

Statistical analysis

G*Power software (version 3.1; Diisseldorf, Germany)
was used to calculate the sample size for this study. The
calculation was performed with «a=0.05 and included
a 10% screening failure/dropout rate, resulting in a
required minimum of 59 participants from two sites
(Chung Shan Medical University and Da-Yeh Univer-
sity). Initially, 64 participants were recruited, but 5 were
excluded for failing to meet the inclusion criteria. Ulti-
mately, 59 eligible participants completed the study
and were included in the analysis. All data were ana-
lysed using SPSS version 26 (IBM Corp, Armonk, NY).
Only data from the right eye of each participant were
included in the data analysis. The Friedman test was used
to evaluate changes in residual refraction, visual acuity,
E-NITBUT, and A-NITBUT while wearing Somofilcon A
lenses. The Wilcoxon signed-rank test was used to com-
pare subjective ratings after 15 min and 8 h of Somofil-
con A lens wear. A linear regression model was used to
assess the correlation of residual refraction between
residual refraction subjective ratings of Somofilcon A
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lens wear and the correlation between residual refraction
and visual acuity, F-NITBUT, and A-NITBUT. Data are
expressed as median [interquartile range (IQR)], with a
p-value of <0.05 indicating statistical significance.

Results

Data collected from 59 participants (8 males and 51
females) were analysed, with a mean age of 20.86+1.29
years (range: 20 to 24 years). The mean OSDI score was
6.93 +5.39, indicating that the participants did not exhibit
dry eye symptoms. The mean spherical equivalent for the
right eye was —4.20+ 1.65 D, and the mean keratometry
was 43.57 +£1.53 D. The mean of F-NITBUT and A-NIT-
BUT were 12.14 + 8.47 and 14.69 +7.33 s, respectively.

Table 1 presents the results of wearing Somofilcon
A lenses. After 15 min of lens wear on Day 1, the mean
residual refraction was 0.15+0.45 D. This significantly
decreased to 0.01+0.36 D after 8 h of wear on Day 7
(P=0.01). The F-NITBUT significantly increased from
8.56+7.12 s after 15 min on Day 1 to 10.88 £8.21 s after
8 h on Day 7 (P<0.01). Similarly, the A-NITBUT signifi-
cantly increased from 13.12+6.91 s to 16.48 +6.00 s after
15 min on Day 1 and 8 h of lens wear on Day 7 (P=0.03).
However, no significant difference in visual acuity was
observed during Somofilcon A lens wear.

Table 2 presents subjective ratings of comfort, vision
quality, dryness, and satisfaction at 15 min on Day 1
and after 8 h of wearing Somofilcon A lenses on Day 7.
Comfort ratings significantly decreased from a median
of 90.0 (IQR: 20.0) at 15 min to 89.0 (IQR: 10.0) after 8 h
of wear (P=0.034). Vision quality showed no statistically
significant change. A significant increase in dryness was
reported after 8 h, with median scores rising from 20.0
(IQR: 20.0) to 20.0 (IQR: 25.0; P=0.006). Additionally,
satisfaction ratings significantly decreased from a median
of 90.0 (IQR: 15.0) at 15 min to 90.0 (IQR: 13.0) after 8 h
of lens wear (P=0.014).

Table 3 presents the correlation between residual
refraction, visual acuity, F-NITBUT, A-NITBUT, and
subjective ratings. Residual refraction and F-NITBUT
did not show significant correlations with comfort, vision
quality, dryness, or satisfaction after 15 min of Somofil-
con A lens wear on Day 1 and 8 h on Day 7. However,

Table 1 The objective assessment of the participants after wearing Somofilcon A contact lenses

Somofilcon A

With lens With lens P-value
15 min 8h
Residual refraction (D) 0.15+045 0.01+0.36 0.01"
Visual acuity (LogMAR) -0.04+0.07 -0.05+0.07 0.21
F-NITBUT (s) 856+7.12 10.88+8.21 0.03"
A-NITBUT (5) 13124691 16.48+6.00 <0.01"

P-value calculated using the Friedman test (analysis of variance), "P<0.01, "P<0.05

D, diopter; F-NITBUT, first noninvasive tear break-up time; A-NITBUT, average noninvasive tear break-up time; s, seconds
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Table 2 Median subjective ratings (1-100 numerical rating scale, 1
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1-point increments) for Somofilcon A contact lens wearers

With lens 15 min Withlens 8 h
Median IQR Median IQR P-value
Somofilcon A Comfort 90.00 20.00 89.00 10.00 0.034"
Vision quality 90.00 15.00 90.00 16.00 0.504
Dryness 20.00 20.00 20.00 25.00 0.006"
Satisfaction 90.00 15.00 90.00 13.00 0014

P-value calculated using the Wilcoxon signed-rank test, “P<0.01, "< 0.05

IQR, interquartile range

Table 3 Linear regression model analysis to assess the correlation between residual refraction, visual acuity and subjective rating

Independent var. Residual refraction Visual acuity F-NITBUT A-NITBUT

Dependent var. B 95% Cl B 95% Cl B 95% Cl B 95% Cl

With lens 15 min ~ Comfort 4.77 (-269~12.23) -59.97" (-107.63~-12.30)° 0.18 (-0.29~065) 042 (-0.07~0.90)
Vision quality 316 (-301~934) -59.34" (-97.68~-21.15)" 030 (-0.78~068) 0.42 (0.03~0.81)
Dryness -3.71 (-11.94~451) 55.05" (2.01~108.09)" 0.35 (-0.16~0.85) 0.32 (-0.21~0.87)
Satisfaction 040 (-5.05~5.84) -47.43"  (-81.34~-13.51)" -0.12  (-035~032) -003 (-039~0.33)

With lens 8 h Overall comfort -2.17 (-9.55~5.21) -18.24 (-55.86~19.38) 009 (-023~041) 024 (-0.21~0.69)
Overall vision quality ~ -1.10 (-8.23~6.05) -40.46°  (-75.48~-5.44) -0.13  (-044~0.18) -0.10 (-0.54~0. 34)
Overall lens dryness 10.81 (-1.98~23.60) 21.68 (-45.26~88.62) 0.21 (-036~0.77) 022 (-0.58~1.03)
Overall satisfaction -4.03 (-12.38~4.31) -29.56 (-71.97~12.85) -0.08 (-045~0.28) -004 (-0.56~0. 48)

B: regression coefficient; Cl: confidence interval; F-NITBUT: first noninvasive tear break-up time; A-NITBUT: average noninvasive tear break-up time;

Fig. 1 illustrates that after 15 min of lens wear on Day 1,
visual acuity was significantly negatively correlated with
comfort (B = -59.97; 95% CI: -107.63 to -12.30), vision
quality (B = -59.34; 95% CI: -97.68 to -21.15), and sat-
isfaction (B = -47.43; 95% CI: -81.34 to -13.51), and sig-
nificantly positively correlated with dryness (B=55.05;
95% CI: 2.01 to 108.09). After 8 h of lens wear on Day 7,
visual acuity was negatively correlated with overall vision
quality (B = -40.46; 95% CI: -75.48 to -5.44). The A-NIT-
BUT, after 15 min of Somofilcon A lens wear on Day 1,
was significantly positively correlated with vision quality
(B=0.42; 95% CI: 0.03 to 0.81; Fig. 2).

Discussion

Silicone hydrogel daily disposable contact lenses are con-
tinuously optimised to improve tear film stability and
reduce discomfort. Although contact lens materials have
continuously improved over the past five decades, ocu-
lar discomfort remains a primary factor contributing to
dropout among contact lens wearers [25]. Despite these
advancements, discontinuation of lens wear remains
a common challenge, primarily due to dry-eye symp-
toms and end-of-day ocular discomfort [26, 27, 28]. This
study evaluated factors influencing comfort, such as
over-refraction, NITBUT, and visual acuity, at the initial
15-min wear and a 1-week follow-up among young adults
using silicone hydrogel contact lenses.

The results showed a more pronounced negative
change in residual refraction after 8 h of wear compared
to 15 min with Somofilcon A lenses (0.15+0.45 D vs.
0.01+0.36 D, p=0.01). Contact lens wear can increase

" P<0.05

permeability due to epithelial thinning, [29, 30] formation
of epithelial microcysts, [25] and reduced cell adhesion
[31]. These changes in refractive error may be attributed
to epithelial alterations caused by hypoxia, lens pressure,
and modulation of epithelial homeostasis during soft lens
wear [32]. High-water-content hydrogel lenses tend to
dehydrate more, leading to physiological changes [33].
Lens dehydration plays a crucial role in corneal epithe-
lium integrity and can negatively affect lens comfort [10].
The degree and timeframe of lens dehydration depend on
factors such as the polymer’s water content, lens thick-
ness, temperature, humidity, and blink patterns [34,
35]. Reduced blinking while wearing high water content
lenses is known to cause visual disturbances known as
dehydration blur [36]. Additionally, decreased or incom-
plete blinking during prolonged digital screen use exacer-
bates tear film instability and increases visual aberrations
[37, 38]. Dehydration-related alterations in the water
content of contact lenses also change the refractive index,
negatively affecting lens optics, visual acuity, and wearer
comfort through refractive instability and visual degrada-
tion [13, 39].

In contrast, silicone hydrogel materials significantly
improve oxygen permeability without increasing water
content. Previous research demonstrated that in environ-
ments with 70% relative humidity and airflow, silicone
hydrogel lenses experienced 10 -20% dehydration.*® The
most significant changes in relative humidity occurred
within the first 15 min of exposure. This dehydration may
lead to diminished lens performance, including increased
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Fig. 1 Correlation between visual acuity (VA) and (A) comfort, (B) vision quality, (C) dryness, and (D) satisfaction after 15 min and 8 h of Somofilcon A

lens wear

visual aberrations, reduced visual acuity, and greater
deposition of tear film components [39, 40].

NITBUT is essential for maintaining visual clarity,
particularly during prolonged digital device use [41]. If
tear film stability is compromised, complications may
arise [42, 43]. Colak et al. recruited 50 silicone hydro-
gel contact lens wearers and 50 non-wearers to evalu-
ate the effects of silicone hydrogel lenses on ocular
surface parameters. Their results demonstrated signifi-
cantly shorter NITBUT values, along with higher cor-
neal fluorescein staining, OSDI scores, and meiboscores
in contact lens wearers compared to non-wearers [44].
Extended video display terminal use is a major risk fac-
tor for dry eye disease due to decreased blink rates and
increased tear evaporation [45]. In the current study,
both F-NITBUT and A-NITBUT significantly increased
after 8 h of Somofilcon A lens wear compared to initial
measurements at 15 min (p=0.03 and p<0.01, respec-
tively). Although the F-NITBUT was ° 10 s during the
initial 15 min of wear, it increased to > 10 s after 8 h,

suggesting the potential for sustained visual quality.
These findings align with those of Varikooty et al., who
investigated the clinical performance and physiological
responses in silicone hydrogel contact lens wearers. Their
study similarly reported stable tear break-up times after
8 h of silicone hydrogel daily disposable lens wear. Addi-
tionally, no significant differences were found between
asymptomatic (n=51) and symptomatic (n=53) partici-
pants regarding pre-lens NITBUT, deposit rate, wettabil-
ity, lens movement, bulbar or limbal redness, and corneal
or conjunctival staining [46].

Several factors can influence ocular comfort, including
environmental conditions, ocular health, and the mate-
rial properties of contact lenses. In this study, subjective
ratings of comfort, dryness, and overall satisfaction pro-
gressively decreased with longer wear times (Table 2), a
finding consistent with other research showing a decline
in comfort during extended soft lens usage [47, 48, 49].
However, a previous study indicated that a reduction in
comfort was also observed in asymptomatic individuals
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Fig. 2 Correlation between the average noninvasive tear break-up time (A-NITBUT) and (A) comfort, (B) vision quality, (C) dryness, and (D) satisfaction

after 15 min and 8 h of Somofilcon A lens wear

not wearing contact lenses by the end of the day [50].
Contact lens materials can affect the tear film by increas-
ing evaporation rates and reducing tear thinning time,
[51] which may explain the significant increase in dry-
ness observed after 8 h of wear in this study (Table 2).
While evaporation can contribute to dryness, the sensory
nerves on the ocular surface are stimulated to produce
more tear fluid, resulting in increased tear produc-
tion [52]. This may explain the significant increase in
F-NITBUT and A-NITBUT after 8 h of wear (Table 1).
Although dryness increased with prolonged wear, visual
acuity did not decrease, which may be attributed to the
stability of the tear film.

A key finding was that visual acuity significantly influ-
enced subjective visual quality at the initial wear of the
lenses and after 8 h of wear. The results indicated that
better visual acuity was associated with lower levels
of dryness and higher subjective comfort, vision qual-
ity, and satisfaction after the initial lens wear (Table 3).
Additionally, a higher subjective vision quality level was

significantly correlated with longer A-NITBUT at the
initial wear. After 8 h, better visual acuity was signifi-
cantly correlated only with a higher level of subjective
visual quality. Previous studies suggest that better tear
film quality improves vision quality. Another key finding
was that the compensatory response to dryness might
increase tear fluid production, which, in turn, extends
tear break-up time and potentially helps to maintain
vision quality. [53].

This study has some limitations. First, the participants
recruited did not have dry eye disease, so the results only
reflect subjective outcomes from individuals without dry
eye conditions. Additionally, the duration of contact lens
wear was 8 h, whereas extended wear typically exceeds
12 h.

Conclusions

Our findings demonstrated that visual acuity at initial
lens wear was strongly associated with subjective com-
fort, vision quality, dryness, and overall satisfaction, while
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average tear break-up time was correlated with vision
quality. However, after 8 h of wear, visual acuity was only
associated with vision quality. In summary, visual acu-
ity is a key factor for subjective comfort at initial wear
and tear break-up time and may serve as a predictor for
subjective vision quality. These findings may aid eye care
professionals in reducing contact lens discontinuation.

Abbreviations
F-NITBUT First noninvasive tear break-up time
A-NITBUT Average noninvasive tear break-up time

OSDI Ocular Surface Disease Index
SE Spherical equivalent

VAS Visual analog scale

D Diopter

IQR Interquartile range

NITBUT  Noninvasive tear break-up time

Acknowledgements
The authors thank all the participants for their cooperation.

Author contributions

HS designed the study protocol and prepared the final manuscript. RY
recruited the subjects and preformed the statistical analysis. YC conducted the
study and prepared the final manuscript. All authors read and approved the
final manuscript.

Funding

This study was funded by a grant from the National Science and Technology
Council (NSTC 112-2314-B-212-001). The funding organization had no role
in the design or conduct of this research, nor in the decision to submit the
manuscript for publication.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This study adhered to the tenets of the Declaration of Helsinki and received
ethical clearance from the Human Research Ethics Committee of Chung Shan
Medical University Hospital (No: CS1-22177, approval date: January 18, 2023).
Written informed consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 4 March 2025 / Accepted: 28 April 2025
Published online: 12 May 2025

References

1. Dumbleton K, Woods CA, Jones LW, Fonn D. The impact of contempo-
rary contact lenses on contact lens discontinuation. Eye Contact Lens.
2013;39(1):93-9. Epub 2012/12/26.

2. Young G, Veys J, Pritchard N, Coleman S. A multi-centre study of lapsed
contact lens wearers. Ophthalmic Physiol Opt. 2002,22(6):516-27. Epub
2002/12/13.

3. Sulley A, Young G, Hunt C. Factors in the success of new contact lens wearers.
Cont Lens Anterior Eye. 2017;40(1):15-24. Epub 2016/11/08.

4. Stapleton F, Bakkar M, Carnt N, et al. CLEAR - Contact lens complications.
Cont Lens Anterior Eye. 2021;44(2):330-67. Epub 2021/03/30.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 7 of 8

Gantz L, Weissman BA, Ifrah R. Complications and compliance in profession-
ally-managed and self-managed contact lenses compared with non-contact
lens wearers. PLoS ONE. 2024;19(9):e0308538. Epub 2024/09/06.
McMonnies CW. An amplifying cascade of contact Lens-Related End-of-Day
hyperaemia and dryness symptoms. Curr Eye Res. 2018;43(7):839-47. Epub
2018/04/10.

Naidoo KS, Jaggernath J. Uncorrected refractive errors. Indian J Ophthalmol.
2012,60(5):432-7. Epub 2012/09/05.

Chalmers R, Long B, Dillehay S, Begley C. Improving contact-lens related dry-
ness symptoms with silicone hydrogel lenses. Optom Vis Sci. 2008;85(8):778-
84. Epub 2008/08/05.

Fahmy M, Long B, Giles T, Wang CH. Comfort-enhanced daily disposable
contact lens reduces symptoms among weekly/monthly wear patients. Eye
Contact Lens. 2010;36(4):215-9. Epub 2010/06/15.

Hall B, Jones S, Young G, Coleman S.The on-eye dehydration of proclear
compatibles lenses. Clao J. 1999,25(4):233-7. Epub 1999/11/11.

Strang NG, Gray LS, Winn B, Pugh JR. Clinical evaluation of infrared autore-
fractors for use in contact lens over-refraction. Cont Lens Anterior Eye.
1997;20(4):137-42. Epub 1997/01/01.

Gonzalez-Méijome JM, Lira M, Lopez-Alemany A, Aimeida JB, Parafita MA,
Refojo MF. Refractive index and equilibrium water content of conventional
and silicone hydrogel contact lenses. Ophthalmic Physiol Opt. 2006;26(1):57-
64. Epub 2006/01/05.

Lira M, Santos L, Azeredo J, Yebra-Pimentel E, Real Oliveira ME. The effect of
lens wear on refractive index of conventional hydrogel and silicone-hydrogel
contact lenses: a comparative study. Cont Lens Anterior Eye. 2008;31(2):89-
94. Epub 2007/10/30.

Gonzélez-Méijome JM, Lopez-Alemany A, Almeida JB, Parafita MA, Refojo
MF. Qualitative and quantitative characterization of the in vitro dehydration
process of hydrogel contact lenses. J Biomed Mater Res B Appl Biomater.
2007,;83(2):512-26. Epub 2007/05/02.

Morgan PB, Efron N. In vivo dehydration of silicone hydrogel contact lenses.
Eye Contact Lens. 2003;29(3):173-6. Epub 2003/07/16.

Pritchard N, Fonn D, Brazeau D. Discontinuation of contact lens wear: a
survey. Int Contact Lens Clin. 1999;26(6):157-62. Epub 2001/06/01.

Young G, Garofalo R, Peters S, Harmer O. The effect of temperature on soft
contact lens modulus and diameter. Eye Contact Lens. 2011;37(6):337-41.
Epub 2011/09/10.

Jones L, May C, Nazar L, Simpson T. In vitro evaluation of the dehydration
characteristics of silicone hydrogel and conventional hydrogel contact lens
materials. Cont Lens Anterior Eye. 2002;25(3):147-56. Epub 2005/11/24.
Akpek EK, Karakus S, Ramulu PY, Mathews PM. Sustained gazing causes mea-
surable decline in visual function of patients with dry eye. Am J Ophthalmol.
2020,210:107-15. Epub 2019/10/14.

Goto E, Yagi Y, Matsumoto Y, Tsubota K. Impaired functional visual acuity of
dry eye patients. Am J Ophthalmol. 2002;133(2):181-6. Epub 2002/01/29.
Negishi K, Masui S, Mimura M, Fujita Y, Tsubota K. Relationship between
functional visual acuity and useful field of view in elderly drivers. PLoS ONE.
2016;11(1):e0147516. Epub 2016/01/26.

Szczotka-Flynn LB, Maguire MG, Ying GS, et al. Impact of dry eye on visual
acuity and contrast sensitivity: dry eye assessment and management study.
Optom Vis Sci. 2019;96(6):387-96. Epub 2019/05/23.

Koh S. Irregular astigmatism and Higher-Order aberrations in eyes with

dry eye disease. Invest Ophthalmol Vis Sci. 2018;59(14):Des36-40. Epub
2018/11/28.

Schiffman RM, Christianson MD, Jacobsen G, Hirsch JD, Reis BL. Reli-

ability and validity of the ocular surface disease index. Arch Ophthalmol.
2000;118(5):615-21. Epub 2000/05/18.

Grant T, Tang A. A survey of contact Lens wearers and eye care professionals
on satisfaction with a new Smart-Surface silicone hydrogel daily disposable
contact Lens. Clin Optom (Auckl). 2020;12:9-15. Epub 2020/02/06.
Dumbleton KA, Guillon M, Theodoratos P, Patel T. Diurnal variation in
comfort in contact Lens and Non-contact Lens wearers. Optom Vis Sci.
2016;93(8):820-7. Epub 2016/07/01.

Guillon M, Dumbleton KA, Theodoratos P, et al. Association between
contact Lens discomfort and Pre-lens tear film kinetics. Optom Vis Sci.
2016;93(8):881-91. Epub 2016/04/20.

Rohit A, Willcox M, Stapleton F. Tear lipid layer and contact lens comfort: a
review. Eye Contact Lens. 2013;39(3):247-53. Epub 2013/04/16.

McNamara NA, Polse KA, Fukunaga SA, Maebori JS, Suzuki RM. Soft

lens extended wear affects epithelial barrier function. Ophthalmology.
1998;105(12):2330-5. Epub 1998/12/17.



Sun et al. BMC Ophthalmology

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

42.

(2025) 25:287

Humphreys JA, Larke JR, Parrish ST. Microepithelial cysts observed in

extended contact-lens wearing subjects. Br J Ophthalmol. 1980;64(12):888-9.

Epub 1980/12/01.

Madigan MC, Holden BA. Reduced epithelial adhesion after extended
contact lens wear correlates with reduced hemidesmosome density in Cat
cornea. Invest Ophthalmol Vis Sci. 1992;33(2):314-23. Epub 1992/02/01.
Jalbert I, Sweeney DF, Stapleton F. The effect of long-term wear of soft lenses
of low and high oxygen transmissibility on the corneal epithelium. Eye
(Lond). 2009;23(6):1282-7. Epub 2008/10/14.

Martin-Montanez V, Lépez-Miguel A, Arroyo C, et al. Influence of environ-
mental factors in the in vitro dehydration of hydrogel and silicone hydrogel
contact lenses. J Biomed Mater Res B Appl Biomater. 2014;102(4):764-71.
Epub 2013/10/22.

Efron N, Brennan NA, Bruce AS, Duldig DI, Russo NJ. Dehydration of hydrogel
lenses under normal wearing conditions. Clao J. 1987;13(3):152-6. Epub
1987/05/01.

Andrasko G. The amount and time course of soft contact lens dehydration. J
Am Optom Assoc. 1982;53(3):207. Epub 1982/03/01.

Keeney AH, Shrader EC. Kinetic visual disturbances with contact lenses. Surv
Ophthalmol. 1983;28(2):112-6. Epub 1983/09/01.

Cardona G, Garcia C, Serés C, Vilaseca M, Gispets J. Blink rate, Blink amplitude,
and tear film integrity during dynamic visual display terminal tasks. Curr Eye
Res. 2011;36(3):190-7. Epub 2011/02/01.

Jansen ME, Begley CG, Himebaugh NH, Port NL. Effect of contact lens wear
and a near task on tear film break-up. Optom Vis Sci. 2010;87(5):350-7. Epub
2010/03/31.

Tranoudis |, Efron N. In-eye performance of soft contact lenses made

from different materials. Cont Lens Anterior Eye. 2004;27(3):133-48. Epub
2005/11/24.

Ramamoorthy P, Sinnott LT, Nichols JJ. Contact lens material characteris-

tics associated with hydrogel lens dehydration. Ophthalmic Physiol Opt.
2010;30(2):160-6. Epub 2010/05/07.

Xi L, Qin J, Bao Y. Assessment of tear film optical quality in a young short tear

break-up time dry eye: Case-control study. Med (Baltim). 2019;98(40):e17255.

Epub 2019/10/03.
Korb DR, Greiner JV, Glonek T. Tear film lipid layer formation: implications for
contact lens wear. Optom Vis Sci. 1996;73(3):189-92. Epub 1996/03/01.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Page 8 of 8

Guillon M, Styles E, Guillon JP, Maissa C. Preocular tear film characteristics of
nonwearers and soft contact lens wearers. Optom Vis Sci. 1997;74(5):273-9.
Epub 1997/05/01.

Colak D, Kocabeyoglu S, Karakaya J, Irkec M. Association of ocular surface and
meibomian gland alterations with silicone hydrogel contact lens wear. Cont
Lens Anterior Eye. 2024;47(1):102093. Epub 2023/11/12.

Craig JP, Willcox MD, Arglieso P et al. The TFOS International Workshop on
Contact Lens Discomfort: report of the contact lens interactions with the tear
film subcommittee. Invest Ophthalmol Vis Sci. 2013;54(11):Tfos123-56. Epub
2013/09/24.

Varikooty J, Schulze MM, Dumbleton K; et al. Clinical performance of three
silicone hydrogel daily disposable lenses. Optom Vis Sci. 2015;92(3):301-11.
Epub 2015/01/30.

Fernandez-Jimenez E, Diz-Arias E, Peral A. Improving ocular surface comfort
in contact lens wearers. Cont Lens Anterior Eye. 2022;45(3):101544. Epub
2021/11/30.

Keir N, Woods CA, Dumbleton K, Jones L. Clinical performance of different
care systems with silicone hydrogel contact lenses. Cont Lens Anterior Eye.
2010;33(4):189-95. Epub 2010/03/06.

Epstein AB. Contact lens care products effect on corneal sensitivity and
patient comfort. Eye Contact Lens. 2006;32(3):128-32. Epub 2006/05/17.
Masoudi S, Zhao Z, Stapleton F, Willcox M. Contact Lens-Induced dis-
comfort and inflammatory mediator changes in tears. Eye Contact Lens.
2017;43(1):40-5. Epub 2016/01/26.

Thai LC, Tomlinson A, Doane MG. Effect of contact lens materials on tear
physiology. Optom Vis Sci. 2004;81(3):194-204. Epub 2004/03/17.

Monfared N, Murphy PJ. Features and influences on the normal tear evapora-
tion rate. Cont Lens Anterior Eye. 2023;46(2):101809. Epub 2023/01/10.

Arita R, Morishige N, Koh S, et al. Increased tear fluid production as a com-
pensatory response to meibomian gland loss: A multicenter Cross-sectional
study. Ophthalmology. 2015;122(5):925-33. Epub 2015/01/30.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Investigation of the influencing factors on subjective evaluation in initial and end-of-day silicone hydrogel contact lens wear
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants
	﻿Experimental procedure
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


