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Purpose: Contact lens dropout is known to occur frequently in presbyopic patients. The purpose of this study was to assess the rate of 
patient-reported success, defined by willingness to continue lens wear after the study, when fitting previous presbyopic contact lens 
dropout patients with a single-use multifocal contact lens.
Methods: Presbyopes who had previously discontinued contact lens wear due to poor vision were recruited and fit with delefilcon 
A multifocal contact lenses. Participants were prescribed lenses following the fitting guide, wore lenses for 1 week to allow for 
adaptation, and returned for a follow-up visit. After confirmation of optimized lens powers, lenses were dispensed for one month of 
wear. A final visit was completed to assess vision and respond to survey questions, including 0–100 visual analog scale (VAS) surveys 
of lens wear experiences. Participants also scored their likelihood of continuing with study lenses upon study completion and whether 
the participant would recommend the study lenses to a friend. Success with fitting the study lenses was defined as those participants 
who selected “very likely” or “likely” to continue wearing the study lenses after the conclusion of the study.
Results: Twenty-five participants completed all study visits. Median (Interquartile range) binocular LogMAR acuity with the study 
lenses was −0.10 (0.16) at distance (20/16 Snellen acuity equivalent) and 0.00 (0.12) at near (20/20 Snellen acuity equivalent). The 
median (IQR) satisfaction score was 84 (29.75) on a scale of 0–100. Eighty percent of the participants said they were very likely or 
likely to continue wearing the multifocal lenses after the conclusion of the study. All twenty-five of the participants said they would 
recommend the study lenses to a friend.
Conclusion: The objective and subjective findings of this study suggest that presbyopic contact lens dropouts can be refit with the 
study multifocal contact lens.
Keywords: presbyopia, multifocal contact lens, dropout

Introduction
Presbyopia brings new challenges to vision correction, as people begin to experience the inability to see clearly at near 
without a change in vision correction.1–3 For spectacle wearers, this problem is frequently addressed by including an add 
power in glasses, requiring adaptation to either a progressive lens design or a lined bifocal.4 Acclimating to new 
spectacles for presbyopia can take several weeks, including adjustment to the new optics and compensating alterations in 
head position and head movement.5–10

Presbyopic contact lens wearers similarly need to be refit with a lens that is designed to focus more than one viewing 
distance.5 The use of soft multifocal lenses has increased over the last few decades, employing simultaneous image 
optics.5 Similar to the time required to adjust to presbyopic spectacles, adaptation to multifocal contact lenses has been 
proposed to occur from 4 to 15 days by various researchers.11–17

Despite the increasing use and known advantages of multifocal contact lenses, studies have shown that multifocal contact 
lenses are under-prescribed among presbyopic patients.5,18,19 Reluctance to introduce multifocal lenses can stem from difficulty 
predicting which patients will be successful, concerns over required chair time, and fear that the fitting is unlikely to 
succeed.18,20,21 Hesitation in pursuing multifocal lens fitting may be intensified by reported retention rates of 57 to 69% at 
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1 year.22,23 This dropout from lens wear further contributes to the low percentage of contact lens wearers in the presbyopic 
population, with poor vision and discomfort as primary causes of lens wear discontinuation.24–26 Presbyopic patients are more 
likely to cite poor distance and near vision, and less likely to cite discomfort, as a reason for discontinuing lens wear compared to 
non-presbyopic patients; this includes both presbyopes wearing multifocal lenses and those using reading glasses over single 
vision lenses.22,27,28 A 2002 study found that 11 of 20 (55%) of presbyopic contact lens dropouts were successful when refit with 
a soft bifocal contact lens.3 It is not well known whether attempts to refit presbyopic contact lens dropouts in modern multifocal 
lens designs could lead to satisfied contact lens wear.

A study was designed to enroll presbyopic patients who previously discontinued lens wear for unsatisfactory vision and refit 
them with a single-use multifocal contact lens. It was hypothesized that this population could become successful contact lens 
wearers again by allowing time for lens adaptation and over-refracting lenses with specific criteria to ensure the least minus 
power distance correction and the lowest add power that provides near correction were used. This study sought to determine the 
frequency of patient-reported satisfaction with the study multifocal lenses when fit by following the manufacturer fitting guide 
and given adequate time for adaptation, similar to adaptation required for successful progressive addition spectacle wear.29

Methods
This prospective, open-label, noncomparative study was conducted under the tenants of the Declaration of Helsinki and the 
Institutional Review Board (2023H0245) at The Ohio State University in Columbus, Ohio, USA. The study was registered on 
Clinicaltrials.gov (NCT06053463) before enrollment of participants. A diagram of the study design can be found in Figure 1. An 
IRB-approved prescreening questionnaire was used to determine if potential participants met specific eligibility criteria. Potential 
participants were required to be at least 38 years of age and have a spectacle prescription between +6.00 and −10.00 diopters; less 
than 1.00 diopter of astigmatism; and an add power of +0.50 D or greater. Potential participants who reported previously 

Figure 1 Study Design.
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discontinuing contact lens wear due to discomfort issues were excluded to eliminate possible dry eye or tear film complications. 
Presbyopic participants who had previously dropped out of contact lens wear due to unsatisfactory vision were recruited at two 
sites. After completing the informed consent process, vision was assessed to ensure participants had best-corrected acuity of 0.1 
(equivalent to 20/25) or better in each eye. Visual acuity was obtained using a LogMAR lightbox throughout the study. Slit lamp 
biomicroscopy was completed to further evaluate eligibility. Exclusion criteria included: current ocular inflammation or infection; 
presence of corneal ectasia or keratoconus; history of eye surgery; pregnancy or lactation; poor systemic health that could preclude 
contact lens wear; and the presence of strabismus or a lack of binocular vision.

Participants were refracted, determining the least minus prescription required for optimized distance vision and the lowest 
add power that provided satisfactory near vision. A single use multifocal lens design (Dailies TOTAL1 Multifocal, delefilcon 
A, Alcon, Inc, Fort Worth, TX, USA) was selected to be used in the study. A single use lens eliminates any concerns of poor 
compliance due to lens solution or storage, and the lens material has a high comfort profile.30–34 Participants were fit with the 
study lens following the manufacturer’s fitting guide (Dailies TOTAL1 Multifocal, delefilcon A, Alcon, Inc, Fort Worth, TX, 
USA). The fitting guide instructs practitioners to use an initial lens with +0.25D power added to the spherical equivalent of the 
vertexed manifest refraction. Initial add power to be used is based on the “lowest acceptable add” obtained during the manifest 
refraction as it falls in the following groupings: LO (up to +1.25 D), MED (+1.50 to +2.00 D), or HI (+2.25 or +2.50 D).

Over-refraction of the initial trial lenses was completed by following the fitting guide, with plus lenses presented over 
each eye, while binocular to determine how much additional plus power the participant would accept. The lens powers 
were updated if a change was found.

Participants returned for a follow-up visit after wearing the lenses for 1 week, which included assessments of visual acuity 
at distance and near, over-refraction of contact lenses, and assessments of lens fit and ocular health. Those participants who 
had further improvement of vision with a change in lens power were dispensed the new prescription and returned for 
a repeated follow-up visit in one week. Those who did not benefit from any changes in lens power were dispensed enough 
lenses to wear for one month and scheduled for their final visit. The final study visit consisted of assessments of distance and 
near visual acuity, lens fit, and ocular health. Participants also completed survey questions sent to their smartphones, while 
present at the visit. REDCap (Research Electronic Data Capture) was used to deploy the questions and capture participant 
responses.35,36 Survey questions regarding the participant wear experience over 1 month of study lens wear were scored on 
a 0–100 visual analog scale (VAS), with “Unacceptable” anchored at 0 and “Excellent” anchored at 100. The same scales were 
used for VAS surveys used to grade subjective overall vision, comfort, and satisfaction with the study lenses. Participants also 
responded to a Likert-scale question about willingness to continue wearing the study contact lenses after the study, and a “yes/ 
no” question asking if they would recommend the study contact lenses to a friend. Success with fitting the study lenses was 
defined as selecting “very likely” or “likely” to continue wearing the study lenses after the conclusion of the study. Survey 
questions used at the end of the study are presented in Box 1.

Box 1 Surveys Deployed at the Final Study Visit Using 
REDCap

Overall Wear Experience Survey (At Final Visit)

VAS Surveys of wear experience

Quality of vision while watching television

Quality of vision while using smart phone

Quality of vision while using a computer

Quality of vision while dining out

Quality of vision while playing sports

Quality of vision while working out

(Continued)
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Statistical Analysis
Data analysis was completed with Minitab Version 21.3.1 (Minitab, LLC, State College, PA). Normality of data 
distribution was analyzed using Anderson–Darling testing for visual acuity and VAS survey responses. Data not 
distributed normally is reported as median and interquartile range. Comparisons of visual acuity with habitual spectacles 
and with study contact lenses were completed using Mann–Whitney analysis. Multiple linear regression was conducted 
to evaluate the impact of participant age, final add power, and type of lens worn when dropout previously occurred upon 
the VAS satisfaction score, quality of vision score, and comfort score.

Results
Twenty-five participants completed all visits of the study, wore the study lenses for 30 days after the final follow-up visit, 
and completed the wear experience survey. The mean ± standard deviation age of participants was 54.3 ± 6.6 years (Min, 
43; Max, 69). Twenty-three participants were female. At the time that these participants previously dropped out of lens 
wear, 9 of the participants (36%) wore single vision spherical contact lenses and 16 wore multifocal contact lenses. Five 
additional eligible participants were enrolled but did not complete one month of lens wear for varying reasons: one was 
lost to follow-up, one exited due to an ocular adverse event unrelated to the study lens, and three voluntarily exited the 
study due to concerns of potential unsatisfactory vision over the required one month of wear.

Wear Time
During the 30 days between Visit 2 and Visit 3, the mean wear time of participants was 11.5 ± 2.5 hours per day. 
Participants wore the lenses 26 ± 4 days.

Visual Acuity
The median (Interquartile range) binocular distance visual acuity when wearing the study multifocal lenses was −0.10 
(0.16), which is equivalent to 20/16 Snellen acuity. The median (IQR) binocular near visual acuity with the study lenses 
was 0 (0.12), which is equivalent to 20/20 Snellen acuity.

Binocular acuities with the participants’ habitual spectacles were compared to the binocular study lens acuities. The 
median (IQR) binocular visual acuity when wearing habitual spectacles was −0.14 (0.12) at distance and 0.04 (0.13) at 
near. There was not a statistically significant difference between the binocular acuities of the spectacles and study lenses 
with Mann–Whitney analysis at distance (P = 0.08) or at near (P = 0.3).

Study Multifocal Lenses
The mean ± standard deviation sphere power of the final study lenses was −1.75 ± 2.01 (range −5.00 to +3.25) D in the 
right eyes and −1.60 ± 1.98 (range −5.00 to +3.00) D in the left eyes.

Box 1 (Continued). 

Overall Wear Experience Survey (At Final Visit)

Quality of vision while reading a book/magazine/newspaper

Overall quality of vision while wearing the study lenses

Overall comfort while wearing the study lenses

Overall satisfaction while wearing the study lenses

Exploratory questions

How willing are you to continue wearing these lenses?

Would you recommend the contact lenses to a friend?
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Fifteen participants (60%) did not require any changes in sphere power or add at the 1-week follow-up visit. A total of 
10 participants benefited from changes in power (4), add (1), or both (5) at follow-up visits to optimize prescriptions. All 
sphere power changes, whether at Visit 1 or at a follow-up visit, were increases in plus power. The median optimized 
final lens prescriptions were approximately +0.25 D greater (+0.18 in the right eyes and +0.31 in the left eyes) than the 
initial lens recommended by the fitting guide. This equates to +0.43 in the right eyes and +0.57 in the left eyes relative to 
the vertexed manifest refraction. The distribution of additional plus power accepted in the optimized lens powers is 
shown in Table 1. This additional plus-power improved distance and near acuity with the study lenses.

Wear Experience Surveys
Visual analog scale (VAS) survey responses were collected from participants after one month of study lens wear and are 
presented in Table 2. Participants were permitted to skip a question if they did not complete the task in the question. 
Participants responded to the question “How willing are you to continue wearing these contact lenses after the study?” 

Table 2 Median and Interquartile Ranges for Visual Analog Scale Surveys Deployed 
After One month of Wear with Study Lenses

Visual Analog Scale Survey Question n* Median Interquartile Range

Overall satisfaction 24 84 27

Overall Quality of vision 25 78 29

Overall comfort 24 97 16

Quality of vision while watching TV 25 84 21

Quality of vision while using smart phone 25 70 28

Quality of vision while using computer 25 82 42

Quality of vision while dining out 25 85 27

Quality of vision while playing sports 23 91 28

Quality of vision while working out 23 94 15

Quality of vision while reading book or magazine 25 77 30

Note: *Participants were permitted to skip any question if they did not perform the task described during the study.

Table 1 Additional Sphere Power Accepted in 
Optimized Contact Lens vs Fitting Guide-Advised 
Initial Lens

Amount of Additional  
Plus (D)

OD OS

n % n %

None 9 36 8 32

Up to 0.25 7 28 5 20

0.26 to 0.50 4 16 7 28

0.51–0.75 3 12 3 12

0.76–1.00 1 4 1 4

1.01–1.25 1 4 0 0

1.26–1.50 0 0 0 0

1.51–1.75 0 0 1 4
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with 12 (48%) reporting they were “very likely”, 8 (32%) reporting “likely”, 3 reporting “neither unlikely nor likely”, 1 
“unlikely”, and 1 “very unlikely”, all twenty-five participants selected “yes” when asked, “Would you recommend your 
current contact lenses to a friend?”

Multiple linear regression found that participant age, lens power, add power, and the previous type of contact lens 
worn when dropout occurred (single vision or multifocal), had no statistically significant impact upon the VAS 
satisfaction score, quality of vision score, or comfort score outcomes.

Discussion
Because this study population consisted of contact lens dropouts, it is reasonable to say that these individuals were potentially 
harder to please than the general presbyopic population. Many practitioners fear that a patient who has failed at wearing lenses 
previously is not a good candidate to fit with lenses again. This may be a reasonable assumption for patients who specifically 
dropped out of contact lens wear due to discomfort, which can be caused by ocular surface disease or other inflammatory 
conditions. This study enrolled patients who discontinued previous lens wear due to poor vision, and 80% of the participants 
who wore the lenses for 1 month said they were very likely or likely to wear the lenses after the study was complete, despite 
having previously discontinued wearing contact lenses. Of this group of successful participants, 13 had dropped out of 
multifocal lenses previously, and 7 had dropped out of single vision lens wear when unable to see adequately at both distance 
and near. It is unknown why this smaller cohort had not tried multifocal lenses in the past, whether individuals were reluctant 
to try multifocal lenses or not given the opportunity, as practitioners are known to be hesitant about fitting multifocal contact 
lenses.37 Interestingly, all participants – including those who were noncommittal, “unlikely” or “very unlikely” to continue 
wearing the study lenses - said they would recommend the lenses to a friend. It is possible that these participants view 
themselves as “harder to please” than their friends if they still find the lenses favorable for recommending to others.

While 80% of the study population who wore lenses during the 1-month wear period reported being likely or very 
likely to continue wear, the calculated success of refitting presbyopic dropouts in this study is lower if participants who 
did not complete the study or surveys are considered. If the three participants who chose to discontinue the study during 
the fitting process due to subjective concerns about vision are included, the success rate is 71%. This is higher than the 
53% success rate at 1 month previously reported for refitting dropouts in soft bifocal contacts, suggesting that current 
optical designs can yield better refitting success than found historically.3 It is also higher than the overall intent to 
purchase at 1 week reported as 55% for 4 modern single use multifocal contact lenses fit on existing wearers.38

Median scores for all the quality of vision VAS survey questions were relatively high, with the lowest median score (70 out 
of 100) being assessed for quality of vision with smart phone use. It was surprising that this was lower than other scores, as the 
font size of smart phones can be enlarged. The size of the letters on the participant smartphones were not measured, so it is 
unknown whether participants were aware of this feature. It is likely that the font size was not enlarged in general, since quality 
of vision when viewing a book or magazine was ranked 7 points higher. The median scores of other quality of vision questions 
were even higher, however it is interesting to note that there are larger interquartile ranges for using a computer and for reading 
a book or magazine, indicating more variability among participant experiences in these more demanding visual tasks. The 
median score of 84 out of 100 for satisfaction with lenses reflects the high rate of participants who were likely to continue 
wearing the lenses after the study.

In this study, a follow-up visit was conducted after 1 week of wear to allow time for adaptation before an additional 
opportunity to check for an over-refraction. Although a majority of participants did not have any lens changes after the initial 
trial lenses were dispensed, 40% of participants benefitted from a change in sphere power and/or add. New multifocal lens 
wearers without adequate follow-up may not see optimally when adapting to the lenses and may mistakenly believe that the 
vision they experience with their lenses is the best this modality offers. A review paper by Pucker on contact lens dropout 
suggests that lack of follow-up with multifocal fitting may be the cause for a large number of multifocal dropouts.39 The 
success found in this study supports Pucker’s suggestion, as follow-up visits were completed to assure lenses were optimized 
before lenses were dispensed for 1 month. Interestingly, this study brings attention to the importance of over-refracting 
presbyopic patients with plus powers at distance. Experienced practitioners know that extra plus is not well tolerated with 
spectacle wear,40,41 and this mindset may create a tendency to assume minus powers will remedy complaints of distance blur. 
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Giving presbyopic patients additional plus power if distance vision improves or is “the same” can benefit a multifocal contact 
lens wearer at both distance and near.

Poor vision has been found to contribute equally or slightly more than discomfort to contact lens dropout in 
presbyopic patients.42,43 The visual acuity obtained in this study at distance and near, coupled with the high subjective 
comfort scores, is likely a primary reason for the success rate found with the study lenses. Previous studies have also 
found high comfort scores with lenses made of delefilcon A.31,44 This is reflected in the current study by the median 
comfort score of 97 out of 100. This is compelling, since discomfort is the most common cause for overall contact lens 
dropout.27 The daily disposable, single-use modality was also a possible contributor to success, as previous studies 
reported convenience important to presbyopic patients and ranked more important than lens cost.42,45 A larger study of 
multifocal lens fitting, which recruited neophytes or existing contact lens wearers found higher levels of satisfaction in 
participants wearing low add powers compared to high add powers and higher subjective vision scores in patients with 
higher ametropia compared to emmetropes.46 While the analyses of subjective findings in the current study did not find 
a relationship between these factors and subjective VAS scores, the population of the current study only enrolled 
presbyopic individuals who had previously discontinued lens wear and the sample size was smaller as a result of the 
narrow enrollment criteria. Additional limitations of this study include the ability of participants to skip VAS survey 
questions, since this resulted in less than 25 responses for some questions. Potential bias may have existed due to non- 
random sampling, since the participants elected to participate in a study to try contact lens wear again. The use of only 
one lens design is a limitation of the study; it is not known if other multifocal lenses fit with attention to adaptation and 
over-refraction would yield similar outcomes. A longer surveillance period in addition to the surveys given after 1 month 
of wear may have yielded different findings in terms of the percentage of participants willing to continue lens wear.

Despite its limitations, this study demonstrates that it is possible to refit presbyopic contact lens dropouts. This is valuable 
because presbyopic spectacle wearers have been shown to desire contact lens correction more than non-presbyopic spectacle 
wearers,47 and practitioners across the globe recognize the opportunity that exists with multifocal contact lenses to enhance 
both patient satisfaction and clinic revenue.48 Clinical implications resulting from the study include the importance of basing 
contact lens powers upon a manifest refraction that minimizes minus power at distance and minimizes the add power needed 
for best near vision. Because these participants were willing to spend the time attending multiple visits and adapting to lenses, 
it is reasonable to conclude that successful fits can be attributed to those patients who begin the refitting (or fitting) process 
with a willingness to wear the lenses to adapt and to return for a follow-up visit. Previous publications on fitting presbyopic 
patients with contact lenses suggest that motivation is important to successful fitting of multifocal contact lenses.13,21,43 

Reproducing the results of this study in a clinical setting would require eye care practitioners to educate new multifocal lens 
wearers on the need for adaptation and follow-up to optimize their lens wear experience.

In this study, 80% of participants were very likely or likely to continue wearing the study multifocals after the investigation 
concluded. This rate of success likely benefited from median acuities of 20/20 at near and 20/16 at distance and positive 
subjective assessments, including the median VAS satisfaction score of 84. These findings–coupled with the study design 
allowing for lens adaptation and follow-up over-refraction–demonstrate that practitioners can successfully fit presbyopic 
patients with the study multifocal contact lens, even among those who have previously dropped out of lens wear.

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author, [JSF], upon reasonable 
request.
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