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Why are 1 day SiH lenses a 
good choice for my patients?

To take part in CET exercises go 
to cet.opticianonline.net  
and complete the questions

2020 marks the 25th anniversary of the introduction of 
daily disposable (1 day) contact lenses (CLs).1,2 
According to recent worldwide prescribing data, an 
average of 45% of soft lenses prescribed in 2019 were 1 
day lenses,3 varying significantly by country from 78% 

(Denmark) to 10% (Mexico). In the late 1990s, the first silicone 
hydrogel (SiH) reusable CLs were launched, although these were 
initially primarily for extended or continuous wear.4-7 
Recognising the many benefits afforded by their high oxygen 
transmissibility, it was not long before eye care professionals 
(ECPs) started prescribing them for daily wear;8-11 however, it was 

not until 2008 that the first SiH 1 day lenses became widely  
available.12 

Figure 1 provides a summary of soft lens prescribing patterns 
from data collected each year by the International CL Prescribing 
Trends Consortium.13 There has been a steady decline in patients 
being fitted with reusable daily wear hydrogels and a correspond-
ing increase in reusable SiH soft lenses, which then plateaued 
around 10 years ago. Prescribing of hydrogel 1 day lenses has 
remained relatively constant over the past two decades; however, 
there has been a steady increase in the prescribing rates of SiH 1 
day lenses since their introduction, with SiH now the most pre-
scribed lens material in the 1 day category. Interestingly around 
90% of monthly replacement CLs have recently been reported to 
be SiH materials, as compared with only around 60% of 1 day 
CLs.3 

Dr Kathy Dumbleton and Anna Sulley summarise the key points 
from a recent peer-reviewed paper summarising the evidence of 
the published literature that supports the benefits of both a 1 
day modality and silicone hydrogel materials from patient needs 
to clinical performance, health outcomes and compliance, and 
highlights the advantages that can be provided to both new and 
existing contact lens wearers. (C76679, one distance learning point 
suitable for optometrists, contact lens opticians and dispensing 
opticians)
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FIGURE 1 International Prescribing of Soft Contact Lenses 2001 to 
2019. Data provided by the International Contact Lens Prescribing 
Trends Consortium13
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WHAT DO ECPS BELIEVE IS BEST FOR THEIR PATIENTS? 
To find out what drives ECPs’ perceptions regarding prescribing 1 
day SiH CLs, a survey was conducted among 300 ECPs in the US, 
UK and Japan.14 ECPs rated their level of agreement with state-
ments relating to 1 day SiH CLs in the categories of patient’s eye 
health, comfort, satisfaction, standard of care and a series of other 
statements including oxygen requirements, lens design and cost. 
Clearly ECPs recognise the health benefits of 1 day SiH CLs with 
90% agreeing that ‘Silicone hydrogel is the healthiest lens mate-
rial for my 1 day patients’, 91% that ‘SiH 1 day lenses provide 
better long term eye health for my patients than hydrogel 1 day 
lenses’, and 90% that ‘SiH 1 day lenses provide a better wearing 
experience for my patients than hydrogel 1 day lenses’.

Even though the majority of ECPs agree that SiH CLs should be 
the standard of care for the 1 day modality, the barrier to prescrib-
ing them for more patients continues to be reported as presumed 
higher cost than 1 day hydrogel CLs; 95% reported that ‘If cost 
was equivalent, I would choose SiH over hydrogel for my 1 day 
patients’.14 Unfortunately many ECPs decide what their patients 
are prepared to pay for newer technology CL materials and 
designs, without even having this discussion with them,15 and 
despite some SiH 1 day lenses now being available at the same, or 
even lower, cost than their hydrogel equivalent. In an online sur-
vey of 1,520 adult CL wearers, 68% said they would expect their 
ECP to recommend the lens that provides 100% of the oxygen 
their eyes need regardless of cost, and 75% indicated they  
would follow their ECP’s recommendation, regardless of the  
lens cost.16 

WHAT EXACTLY ARE THE BENEFITS OF A DAILY DISPOSABLE 
MODALITY?
Whether SiH or hydrogel, 1 day CLs, offer many benefits for both 
patients and ECPs, including:

• Convenience – no need to clean and disinfect after use
• No requirement for contact lens case maintenance 
• Spare lenses always readily available
• Less spoliation from deposits17-19

• Absence of solution interactions with the ocular surface20-23

• Protection from environmental allergens24,25 
• Ideal for part time or occasional wearers26

• Lower incidence of infiltrative and infective events compared 
to reusable CLs27,28 

Arguably, the most important benefit though is fewer adverse 
events. 1 day lenses have been reported to be protective against 
the development of corneal infiltrative events (CIEs) and reduced 
their risk by 75% when compared with reusable modalities.28 A 
rate of only 0.2% symptomatic CIEs per year has been reported in 
a large post-market surveillance registry study, which is signifi-
cantly lower than previously reported rates for reusable soft CLs 
of 3% to 4% per year.27 These findings are supported by a recent 
investigation of the subclinical inflammation of the ocular sur-
face, in which a minimal subclinical inflammatory response was 
reported following one week of wear with a SiH 1 day CL when 
compared with no lens wear, in contrast to an up-regulated 
inflammatory response with reusable contact lenses.29 
Furthermore, in comparisons between spectacle and 1 day wear-
ers, very few or no differences have been reported in clinical 
performance and ocular response, with no reports of serious 
adverse events and an extremely low incidence of CIEs and/or CL 
associated papillary conjunctivitis in 1 day wearers.30, 31

DAILY DISPOSABLE CONTACT LENSES FOR CHILDREN
With all of these benefits, it is not surprising that 1 day lenses are 
frequently the first choice of CL for children, and a number of 
studies have reported success with this modality of wear in chil-
dren.32-35 In a recent review, Bullimore reported no difference in 
the incidence of CIE events in children and adults and suggested 
that rates may even be lower for younger children.36 This finding 
was supported by the results from a retrospective review of 581 
myopic children fitted with hydrogel 1 day lenses in six studies; 
no serious or significant adverse events were reported and there 
were only two cases of non-significant CIEs.37 Similarly, over a 
three-year study period with children wearing 1 day CLs, no seri-
ous ocular adverse events and only four asymptomatic, 
non-significant CIEs were observed.35 Contact lenses often 
improve a child’s view of themselves, including their view of their 
physical appearance, sporting ability and acceptance among 
friends.33

ARE CONTACT LENS WEARERS MORE COMPLIANT WITH 1 DAY 
CONTACT LENS WEAR?
ECPs recognise that their patients are not always compliant with 
wear, care and replacement of their CLs. Several studies have 
reported that patients are most compliant with replacement of 1 
day lenses.38-43 Often the reason given for not replacing lenses 
when scheduled is that the patients simply forget which day to 
replace them on, which is not an issue for a 1 day lens. While com-
pliance with replacement of 1 day CLs is high, it is not 100%, with 
approximately one in 10 wearers reporting occasional re-use of 1 
day lenses, and the primary reason for doing so is to save money. 
In a survey conducted in Italy, wearer attitudes towards CL use 
were assessed; psychological factors may play a role in compli-
ance and recommended that ECPs warn 1 day CL wearers of the 
negative consequences when 1 day lenses are reused and how 
these can be prevented.44 Compliance with 1 day CL replacement 
has been reported to vary by country, but no differences have 
been found with respect to lens material (SiH versus hydrogel), 
age, sex, frequency of lens wear (part time versus full time) or 
number of years of CL wear.44,45 

Another aspect of non-compliance in CL wear is napping or 
sleeping while wearing lenses that have not been prescribed for 
closed-eye wear. Unfortunately 1 day CL wearers can be non-

KEY POINTS

• Majority of ECPs agree ‘SiH is the healthiest lens material 
for 1 day patients’ and ‘SiH 1 day lenses provide better long 
term eye health than hydrogel 1 day lenses’.

• 1 day lenses have been reported to be protective against the 
development of corneal infiltrative events and reduce their 
risk compared to reusable modalities.

• The highest level of compliance with replacement is with 1 
day wearers.

• 1 day lenses reduce potential exposure to water since no 
cleaning or case are required, although advice to wearers 
on this is paramount.

• Prescribing lenses with high oxygen delivery is important, 
particularly when prescription requirements demand 
thicker lens designs.

• SiH 1 day lenses perform well for wettability, lens fit and 
ocular surface response in both asymptomatic and  
symptomatic wearers.
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compliant in this regard too; studies report 35% to 87% of adult 
wearers occasionally nap and 23% to 50% occasionally sleep in 
their 1 day lenses,45-48 with wearing CLs overnight being highest 
in those aged 18 to 24.45 While overnight wear with any 1 day CL is 
neither indicated nor recommended, it is arguably of greater con-
cern with hydrogel 1 day lenses.

Despite warnings not to use CLs in water environments, expo-
sure of CLs to water has been shown to be a significant risk factor 
for infection, and in particular for developing Acanthamoeba ker-
atitis.49-51 Unfortunately, many CL wearers are non-compliant and 
do expose their lenses to water, while showering or swimming, 
and some wearers report they occasionally rinse or store their soft 
CLs in water overnight.47,48 Compliant patients wearing 1 day CLs 
have reduced exposure to water since no cleaning or case are 
required; nonetheless, it is still important to counsel these wear-
ers and a ‘no-water’ campaign has been launched to try to address 
this issue.52 And if wearers do inadvertently expose their lenses to 
water during wear, they should be advised to remove them 
promptly and dispose of them if a 1 day modality. 

HOW MUCH OXYGEN IS REQUIRED FOR SUCCESSFUL 1 DAY 
CONTACT LENS WEAR?
All CLs, regardless of oxygen transmissibility (Dk/t), limit the sup-
ply of oxygen to the cornea to some degree. If hypoxia results, this 
can lead to corneal swelling or oedema,53 and chronic hypoxia can 
result in a number of ocular complications.54 Early studies by 
Holden and Mertz reported that to prevent oedema, Dk/t values of 
24 and 87 x 10-9 barrers/cm were required for open eye and closed 
eye wear respectively;55 however, Dk/t is a physical property of the 
CL and does not take into account the physiology of the tear film, 
CL and cornea. Furthermore, there is not a linear relationship 
between Dk/t and oxygen supply and very high Dk/t values may 
only result in relatively small differences in the actual amount of 
oxygen reaching the cornea for higher Dk/t materials.54,56,57 
Quoted Dk/t values generally refer to the centre of  a -3.00DS lens, 
whereas actual values vary by lens power and across the lens; for 
example, the Dk/t in the periphery of higher minus and toric 
lenses can be lower than the quoted figure. In clinical practice, 
ECPs may find it helpful to refer to oxygen profile maps which 
show the Dk/t across the whole lens and can demonstrate how dif-
ferent prescriptions and lens designs influence this.58

Since most soft CLs are worn during the day and removed at 
night, the amount of corneal swelling that occurs in open eye 
wear is most relevant clinically and measurements of the CL, or 
cornea, should be made both centrally and peripherally. In a study 
designed to investigate the central and peripheral Dk/t thresh-
olds, a Dk/t of at least 33 x 10-9 barrers/cm across the entire soft CL 
was reported to be required ‘for a typical wearer’, to avoid corneal 
oedema during open eye wear.59 While Dk/t values for some 1 day 
hydrogel CLs may meet this threshold in spherical lenses with 
low minus powers, this is unlikely for higher minus, plus and 
toric soft lenses. Indeed, when the variation in thickness across 
hydrogel and SiH 1 day lenses ranging in power from -12.00 to 
+6.00DS was evaluated, the Dk/t values were found to range 
between 9.5 ± 0.5 and 178.1 ± 5.1 x 10-9 barrers/cm.60 This high-
lights the importance of prescribing 1 day CLs with high Dk/t 
values, particularly when patients’ prescription requirements 
demand thicker lens designs.

In addition to oedema, a reduced oxygen supply can result in 
other physiological changes to the cornea and its associated tis-
sues, and Papas has published an extensive literature review of 
this topic, in which he estimates the minimum oxygen  
transmissibility values to avoid contact lens induced changes dur-

ing both open and closed eye CL wear.54 In a further publication, 
the peripheral and central Dk/t needed in soft CLs to prevent cor-
neal neovascularisation in daily wear was reported to be between 
30 and 40 x 10-9 barrers/cm;61 similar to the value reported by 
Morgan et al to prevent corneal oedema in open eye wear.59 

Some hydrogel 1 day CLs provide sufficient oxygen to prevent 
corneal oedema, neovascularisation and limbal and bulbar hyper-
aemia for daily wear62-65 and while no difference in biomicroscopy 
findings has been reported between SiH and hydrogel 1 day CL 
wearers in some recent studies,62,63 in one, the average wearing 
time immediately prior to the subjects’ visit was less than five 
hours62 and in the other,63 the assessments were after just six 
hours of wear. While survey data show that 1 day patients typi-
cally wear their lenses for approximately 11 hours per day.66 ECPs 
should also consider thicker designs or non-compliance with 1 
day hydrogels, which could potentially induce signs of hypoxia 
and therefore SiH 1 day CLs may be the most appropriate lens of 
choice for such patients. In a recent review article on the perfor-
mance of a hydrogel 1 day,67 the authors concluded that: ‘It 
remains true that there are situations where consideration of oxy-
gen access is necessary, for example, those patients with higher 
spherical prescriptions or those requiring certain thicker toric 
lens designs.’  

And as mentioned earlier, many wearers wear their lenses for 
long hours and a high proportion are non-compliant with respect 
to napping or sleeping during lens wear, despite being given 
advice to the contrary by their ECP. It has been reported that after 
a period of only one hour of closed eye wear during the day, there 
is significantly greater corneal swelling with hydrogel contact 
lenses after a one hour nap with around 50% of the overnight 
swelling response.68

So while signs of hypoxia have essentially been eliminated with 
SiH contact lenses, and are not widely seen in daily wear with 
modern lenses, when all things are equal it is preferable for ECPs 
to have 1 day options that can provide their patients’ eyes with suf-
ficient oxygen to avoid potential hypoxia-related complications if 
these can easily be avoided with products that otherwise have 
equivalent performance. 

HOW ARE SILICONE HYDROGEL AND HYDROGEL CONTACT 
LENS MATERIALS DIFFERENT?
SiH CLs provide significantly more oxygen to the cornea as a 
result of the siloxy groups in their polymers. Unfortunately these 
siloxy groups are extremely hydrophobic.69,70 Unless the silicone 
is masked from the surface of the lens, deposits can quickly build 
up on the lenses and their wettability is dramatically reduced, 
which can have implications for the wearer’s vision and com-
fort.71,72 This is because a wettable contact lens surface is required 
to maintain tear film stability wettability.73 In order to minimise 
the impact of SiH materials on the tear film, significant develop-
ments have been made to render SiH CL surfaces more wettable, 
including surface treatments, internal and external wetting 
agents and the incorporation of hydrophilic monomers,72 result-
ing in similar wettability to hydrogel materials.72,74-77 

SiH CLs initially had higher modulus (stiffness) values than 
hydrogels.71,78-80 While this resulted in a higher incidence of 
mechanical complications, particularly with overnight wear,81 the 
modulus of today’s SiH materials is now more consistent with 
conventional hydrogels, and in some cases may actually be lower. 

BUSTING THE MYTHS
There are some common misunderstandings relating to SiH CLs, 
including:
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• SiH lenses may be less comfortable than hydrogels because of their 
higher modulus

• SiH lenses provide more oxygen and are therefore more comforta-
ble than hydrogels

• Some patients may be allergic to the silicone in SiH CLs

Let us address comfort first. In a recent survey, 88% of ECPs 
agreed with the statement ‘Silicone hydrogel 1 day lenses provide 
better long term wearing comfort for my patients than hydrogel 1 
day lenses’ and 80% with ‘SiH 1 day lenses are more comfortable 
than hydrogel 1 day lenses’.14 Scientific evidence does not strongly 
support this belief; results from studies comparing the comfort of 
reusable SiH and hydrogel lenses have been equivocal,82,83 princi-
pally because several different factors and properties of CL design 
relate to comfort.84 For 1 day CLs, while some studies have shown 
greater comfort with SiH materials,85,86 others have reported no 
difference.62,87

Silicone is commonly used in medical devices, however true 
allergies to silicone are not directly caused by the material alone. 
While there have been occasional anecdotal reports, to date there 
is no evidence in the literature to support allergic responses to 
SiH CLs.88 Cases where possible allergic responses have been 
reported are more likely attributable to inflammatory reac-
tions88,89 and since SiH 1 days are discarded after a single use, 
there is significantly less opportunity for this type of response.

AN OVERVIEW OF CURRENT DAILY DISPOSABLE SILICONE 
HYDROGEL CONTACT LENS MATERIALS AND DESIGNS
Table 1 summarises the properties of today’s most commonly pre-
scribed SiH 1 day CLs. This is not an exclusive listing and recently 
additional products have been introduced, but only in some coun-
tries. This table shows that spherical, toric and multifocal lens 
designs are all now available in a wide range of parameters. 

In studies conducted to evaluate lens wear in symptomatic and 
asymptomatic wearers, SiH 1 day lenses were shown to perform 
well with respect to wettability, lens fit and ocular surface 
response.85,90 Furthermore, in one of these studies longer com-
fortable wearing time and superior subjective comfort ratings 
were reported later in the day with a SiH 1 day when compared 
with a hydrogel 1 day CL.85 Results from a large, retrospective 
analysis in which wearers were evaluated over a three month 

wearing period with one of three SiH 1 day (delefilcon A, narafil-
con A and somofilcon A) or two hydrogel (nelfilcon A and 
omafilcon A) CL types, neither lens type demonstrated superior-
ity in comfort, and adverse event rates were low with both 
material types.62 Obviously factors other than lens material, such 
as lens design or surface characteristics, may also play a role in the 
performance of 1 day CLs; however, SiH 1 day CLs are able to 
offer many benefits and in some cases may actually perform bet-
ter than their hydrogel counterparts. Ultimately the ECP must 
decide what CL is best for their individual patient; however, for 
patients who are at risk of hypoxia-related complications, those 
who have been unsuccessful with other soft lens materials and 
anyone who is new to CL wear, a 1 day SiH will frequently be the 
lens of choice. Since 1 day SiH lenses are becoming more widely 
available in multifocal designs, ECPs can now prescribe these 
lenses for their presbyopic patients. 

WILL DAILY DISPOSABLE SILICONE HYDROGEL LENSES 
REDUCE CONTACT LENS DROPOUT?
Last year, the global market value for soft contact lenses grew by 
5% to 6% and was reported to approach $9 billion in 2019;91 how-
ever, it is not clear whether the actual number of CLs is increasing 
at the same rate. Despite the increased options available with 
respect to materials, designs, parameter availability and modali-
ties for wear, dropout from wear is still prevalent. The primary 
reasons reported are discomfort, poor vision and difficulties with 
handling.92,93 Discontinuation has negative effects on patients, 
ECPs and the CL industry.

To date no studies have been conducted to specifically compare 
the drop out rates in wearers of SiH and hydrogel 1 day CLs. 
Therefore, we do not know whether patients who are either ini-
tially fitted, or who are refitted, with SiH 1 day CLs are more likely 
to be retained than those fitted with hydrogel 1 day lenses. 
Nevertheless, the convenience of 1 days combined with the health 
benefits of SiH materials should contribute to successful CL wear 
for the majority of patients, a belief already held by ECPs.14 

THE BOTTOM LINE
ECPs strive to provide the best options for their patients by offer-
ing best contact lens technologies and replacement modalities 
that are available and they are embracing the transition to SiH for 

USAN 
material 
name

Brand name Manufacturer Proprietary 
technology

Oxygen 
transmissibility 
(-3.00D) Dk/t 

x10-9

Centre 
thickness, 

mm 
(-3.00D)

Modulus 
(MPa)

Water 
content, 

%

UV 
blocker

Power 
range, D

BOZR 
(mm)

Diameter 
(mm)

Designs 
available

delefilcon A Dailies Total 
1

Alcon Water 
gradient 
technology

156 0.09 0.7 
(core)

33% core 
>80% 
surface

No +6.00 to 
-12.00

8.5 14.1 Sphere
Multifocal

stenfilcon A MyDay

CooperVision

Aquaform 
Technology

100 0.08 0.4 54 Class 2 +8.00 to 
-12.00

8.4 14.2 Sphere
Toric

somofilcon A clariti 1 day WetLoc 
technology

86 0.07 0.5 56 Class 2 +8.00 to 
-10.00

8.6 14.1 Sphere
Toric
multifocal

narafilcon A 1 Day 
Acuvue 
TruEye Johnson & 

Johnson Vision

Hydraclear 
1

118 0.085 0.66 46 Class 1 +6.00 to 
-12.00

8.5, 
9.0

14.2 Sphere

senofilcon A Acuvye 
Oasys 1-Day

Hydraluxe 121 0.085 0.72 38 Class 1 +8.00 to 
-12.00

8.5, 
9.0

14.3 Sphere
Toric

TABLE 1 Examples of widely prescribed Silicone Hydrogel Daily Disposable Contact Lenses in the UK
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TWENTY YEARS OF SILICONE HYDROGEL CONTACT LENSES
In a recent editorial on two decades of silicone hydrogel (SiH) contact lenses, 
Professor Nathan Efron gives a personal perspective on their impact in clinical 
practice.94 He summarises the key issues in the hydrogel era with hypoxia and 
the related complications. The introduction of SiH materials, with industry 
development to balance their properties for optimal performance in terms of 
comfort, lens behaviour and ocular response, has led to minimal hypoxic com-
plications and negligible effects on the ocular surface. Their impact on contact 
lens-associated keratitis has shown that while the incidence with SiH extended 
wear remains low and similar to that with hydrogel materials, the severity of 
disease is lower with SiHs. When daily wear SiH lenses were introduced in 
2004, a significant rise in the prescribing of these materials ensued and they 
now represent nearly three quarters of soft lenses fitted world-wide, with a wide 
range of designs, materials and parameters now being available. While 
Professor Efron recognises that for daily wear, in fully compliant wearers, good 
performance and ocular health can be achieved with both hydrogel and SiH 
lenses, he describes the silicone hydrogel ‘safety net’. He reminds us that wear-
ers are often non-compliant with wear schedules and they often nap and sleep 
in lenses, with the increased associated risk in microbial keratitis; however, by 
fitting SiH materials, the severity of disease is reduced compared to with hydro-
gels. So, the safety net means that by fitting SiH materials, ECPs can be ‘quietly 
assured that the consequences of any lens-induced keratitis will be minimised’. 
The editorial concludes that SiHs will continue to dominate the contact lens 
market with a prediction that they will account for around 85 per cent of all soft 
lenses prescribed in the coming years.

the 1 day modality as they have with reusable lenses over recent 
years. A 1 day modality will result in fewer complications, and 
SiH materials additionally provide long-term ocular health 
advantages, in particular for those with long-wearing days and 
thicker lens designs. There may be some occasions where 1 day 
SiH CLs are not available for a specific patient’s needs, or where 
hydrogel 1 day CLs are preferred by the patient; however, for the 
vast majority of patients SiH 1 day CLs are most likely to result in 
long term, successful wear. •
Dr Kathy Dumbleton is a Clinical Associate Professor at the 
University of California, Berkeley and a Clinical Research 
Scientist and Consultant, and Anna Sulley is Global Medical 
Affairs Director at CooperVision. 
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