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h I G h l I G h t s
Polish eye care professionals 

believe that different  

silicone-hydrogel lenses vary 

in their resistance to lipid 

deposits, and this resistance 

is important to them when 

selecting a product for 

a patient.

abstRact

Soft contact lenses are used worldwide to correct ametropia. This medical de-

vice should be fitted and systematically evaluated on the patient eye by eye care 

professionals. The examination should include an evaluation of lens deposits. 

The widespread use of silicone hydrogel (Si-Hy) lenses and their tendency to 

build up lipid deposits indicate that eye care professionals should pay special 

attention to this kind of deposits. This paper aims to analyze the opinions of 

Polish	ECPs	regarding	deposits	on	contact	lenses,	particularly	regarding	lipids	
and Si-Hy lenses. Data were collected from 103 Polish eye care professionals 

through an online survey. Respondents reported that lipid deposits are most 

often present on Si-Hy lenses, and protein deposits occur most often on hy-

drogel lenses. Almost all of them declare that they evaluate deposits on contact 

lenses on follow-up visits, which concludes that this is an essential part of the 

lens selection process for them. Respondents believe that different lenses and 

lens care solutions vary in the context of their interaction with lipid deposits. 

These	parameters	should	be	considered	at	the	time	of	product	selection.	Eye	
care professionals expect descriptions of lenses’ resistance to lipid deposits, 

and care solution effectiveness in reducing lipid deposits.

key words: contact lenses, contact lens deposits, silicone-hydrogel contact 

lenses, contact lens discomfort
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Declaration of the size of the city in which  

the respondents practice.

FIGURE 1

The surveyed professionals’ experience in lens  

fitting (years).

FIGURE 2

INtRoDUctIoN
Contact lenses are a common method of correcting refrac-

tive errors in the eye, used throughout the world. A report 

from 24 markets around the globe shows that eye care pro-

fessionals	 (ECPs)	most	often	fit	 soft	 lenses	 (82%	of	fits	 in	
2020), while silicon-hydrogel (Si-Hy) lenses are responsible 

for 59% of fits [1]. Contact lenses work in direct contact 

with the patient’s eye. Therefore, they perform on the sur-

face of the eye and are surrounded by the tear film. The tear 

film composition is water and substances such as mucins, 

lipids, proteins, and electrolytes. The main lipid compo-

nents of tears (mol%) are cholesterol-ester, wax ester, and 

cholesterol [2]. Over 1500 proteins can be found in the tear 

film [3]. A modern approach describes the tear film as a sin-

gle dynamic functional unit with different compartments, 

changing the old definition of the tear film as a three-layer 

film (mucin, water, lipid) and introducing the ‘interlacing 

layers’ concept [4, 5]. 

Contact lenses are exposed to endogenous deposits, both 

proteins and lipids, when performing in a  complex envi-

ronment of the eye [6]. Studies found that Si-Hy lenses ac-

cumulate more lipid deposits when compared to hydrogel 

lenses which accumulate more proteins [7, 8]. Consequent-

ly, the interactions between lipids and the Si-Hy lenses are 

important. Recently, Sulinski and Pniewski reported in 

a review paper on the subject that: 

•	 Different	Si-Hy	lens	materials	exhibited	different	prop-

erties for lipid deposits, which could result from the 

specific properties of the polymers or the surface treat-

ment.

•	 There	 is	no	 standard	method	 to	 assess	 the	amount	of	
lipid deposits in Si-Hy lenses.

•	 The	effects	of	lipid	deposits	on	Si-Hy	lenses	on	patients’	
clinical response, particularly their impact on discom-

fort, are not fully understood [9]. 

The	role	of	the	ECPs	in	the	contact	lens	fitting	process	
is to ensure the patient’s vision, comfort, and safety. 

Regular follow-up visits are required to assess both the 

patient’s eye health and the condition of the lenses, in-

cluding deposit evaluation [10]. 

PURPosE
This	study	aims	to	analyze	the	opinions	of	Polish	ECPs	on	
the subject of deposits on contact lenses, particularly re-

garding lipids and Si-Hy lenses.

mEthoDs
Data were collected via an online survey. The criteria for 

participation were:

•	 age	18	years	or	more

•	 conscientious	consent	to	participate	in	the	study
•	 confirmation	that	the	respondent	is	responsible	for	con-

tact lens fitting in his/her work.

in total, 104 responses were collected. One interviewee 

did not fulfill the above criteria, so his/her answers were 

not used in the study. Finally, the study analyzes data from  

103 respondents. 

Survey respondents were supposed to answer 5 demo-

graphic questions and 13 questions related to the survey 

topic.

A total of 73 women and 30 men responded. The mean age 

was 34.64 years, while the youngest respondent was 24 and 

the oldest 62. Respondents declared that they held the titles 

of optician (n = 1), optometry student (n = 9), ophthalmol-

ogist (n = 15), or optometrist (n = 78). Most of them have 

practiced in large towns (fig. 1), and 59% of the profession-

als surveyed had at least 5 years of lens fitting experience 

(fig. 2).
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No. Question Answers to choose from

1
In your opinion, what types of deposits are most likely to appear  
on reusable-hydrogel contact lenses?

•	 Protein	
•	 Lipid	
•	 They	have	no	deposits	
•	 Other______

2
In your opinion, what type of deposits are most likely to appear on reusable 
silicone-hydrogel contact lenses?

•	 Protein	
•	 Lipid	
•	 They	have	no	deposits	
•	 Other______

3
In your opinion, what type of deposits are most likely to appear on hydro-
gel daily disposable contact lenses?

•	 Protein
•	 Lipid	
•	 They	have	no	deposits	
•	 Other______

4
In your opinion, what type of deposits are most likely to appear  
on silicone-hydrogel daily disposable contact lenses?

•	 Protein	
•	 Lipid	
•	 They	have	no	deposits	
•	 Other______

5 Do you evaluate deposits on contact lenses at follow-up visits?

•	 Yes,	always	
•	 Yes,	but	only	in	some	cases	
•	 Yes,	in	most	cases	
•	 No	

6 What is the impact of lipid deposits on contact lens comfort?

•	 Always	lead	to	a	discomfort	
•	 Sometimes	they	lead	to	a	discomfort	
•	 Do	not	affect	the	comfort	
•	 Enhance	the	comfort

7 What is the impact of lipid deposits on contact lens vision quality?

•	 Always	lead	to	a	reduced	quality	of	vision
•	 Sometimes	lead	to	a	reduced	quality	of	vision
•	 Do	not	affect	the	quality	of	vision	
•	 Enhance	the	quality	of	vision

8
Do you agree that different silicone-hydrogel lens materials have different 
resistance to lipid deposits?

•	 Strongly	agree	
•	 Yes,	but	the	differences	are	minor	
•	 Do	not	know	
•	 No

9
Does lens material resistance to lipid deposits matter to you in the process 
of selecting a lens for a patient?

•	 Strongly	agree	
•	 Yes	
•	 I	do	not	have	an	opinion
•	 No	
•	 Definitely	no

10
Should lenses be described by manufacturers according to resistance to 
lipid deposits?

•	 Strongly	agree	
•	 Yes	
•	 I	do	not	have	an	opinion
•	 No	
•	 Definitely	no

11
Do you agree that different contact lens solutions have different efficacy in 
reducing lipid deposits?

•	 Strongly	agree	
•	 Yes,	but	the	differences	are	minor	
•	 Do	not	know	
•	 No

12
Does lipid deposit reduction efficacy matter to you when selecting a lens 
care solution for a patient?

•	 Strongly	agree	
•	 Yes	
•	 I	do	not	have	an	opinion
•	 No	
•	 Definitely	no	

13
Should lens care solutions be described by manufacturers according to 
their effectiveness in reducing lipid deposits?

•	 Strongly	agree	
•	 Yes	
•	 I	do	not	have	an	opinion
•	 No	
•	 Definitely	no

List of questions and possible answers in the survey.

tablE 1
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REsUlts
Table 1 lists the topic questions used in the survey.
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Percentage of the respondents’ answers to the question 9.

FIGURE 4

Percentage of the respondents’ answers to the question 8.

FIGURE 3The questions 1–4 were related to the most common de-

posits on different types of contact lenses. The summary of 

the answers is collected in table 2.

in the answers to the question 5, 26% of professionals re-

ported that they always evaluate deposits on contact lenses 

during follow-up visits, 40% do it in most cases, 28% only in 

some cases, and 6% declared that they never do it.

The questions 6–7 explored respondents’ opinions con-

cerning the impact of lipid deposits on the comfort and 

quality of vision (tab. 3).

Subsequently, 82% of professionals agree that different Si-

Hy lens materials have diverse resistance to lipid depos-

its, with 47% believing the differences are minor (fig. 3).  

47% of respondents declare that lens material resistance to 

lipid deposits is an essential parameter in the process of se-

lecting	a lens	for	a patient	(fig.	4).	67%	of	Polish	ECPs	think	
that manufacturers should describe lenses according to re-

sistance to lipid deposits (fig. 5).

Then, 88% of the professionals agree that different contact 

lens solutions have diverse efficacy in reducing lipid depos-

its, while 58% strongly agree (fig. 6). 65% of the respondents 

declare that the efficacy of lipid deposits reduction is an im-

portant parameter in selecting a lens care solution (fig. 7). 

82%	of	Polish	ECPs	think	that	lens	care	solutions	should	be	
described by manufacturers according to their effectiveness 

in reducing lipid deposits (fig. 8).

Answer Rate Answer Rate

Always lead to a discomfort 9% Always lead to a reduced quality of vision 18%

Sometimes lead to a discomfort 83% Sometimes lead to a reduced quality of vision 75%

Do not affect the comfort 8% Do not affect the quality of vision 7%

Collected results (% response) about professionals’ opinions concerning the impact of lipid deposits on the comfort  

and quality of vision (the questions 6–7).

tablE 3

Replacement mode Daily Reusable

Material hydrogel Si-Hy hydrogel Si-Hy

Protein 45% 13% 71% 22%

Lipid 18% 49% 21% 69%

No deposits 34% 34% 7% 8%

Other answers •	 Depends	on	the	
patient

•	 Make-up

•	 Depends	on	the	patient
•	 Do	not	know
•	 Make-up
•	 Very	rarely,	but	sometimes,	lipid	

deposits occur

•	 Does	not	fit	hydrogels •	 Make-up

Collected survey results (% response, and others) for the questions 1–4.

tablE 2
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DIscUssIoN
The	responses	of	Polish	ECPs	regarding	the	occurrence	of	
different types of deposits on various lens materials are in 

line with literature data. it can be seen from table 2 that 

lipid deposits are reported as most often present on Si-Hy 

lenses, and protein deposits are reported as occurring most 

often on hydrogel lenses. However, more respondents in-

dicate the appearance of such deposits on reusable lenses 

than on daily disposable lenses. For daily disposable lens-

es,	34%	of	ECPs	report	no	deposits,	which	agrees	with	the	
practical approach that if deposits occur on reusable lenses, 

switching to daily disposable lenses should be considered 

[11]. For most lens types, there were also responses iden-

tifying makeup as a type of deposit, which was also men-

tioned in other publications [12–14]. 

The follow-up visit is an integral part of the contact lens 

fitting process. it is included in the “Standard Optometric 

Examination	and	Contact	Lens	Fitting”	issued	by	the	Polish	
Society of Optometry and Optics and Polish Contact Lens 

Asosiacion. Lens evaluation was identified as one of the 

steps in this visit [15]. Only 6% of the respondents stated 

that they did not assess lens deposits at the follow-up visit, 

suggesting that this is a commonly used procedure in the 

lens fitting.

The	survey	 results	 show	 that	Polish	ECPs	 consider	 lipid	
deposits a  potential source of contact lens discomfort, 

with the vast majority believing it only happens occa-

sionally. Only 8% of respondents think that lipid depos-

its do not affect comfort at all (tab. 3). However, a direct 

evidence that lipid deposits can cause discomfort is not 

supported in the literature [9]. The majority of respond-

ents also stated that lipid deposits could lead to a reduced 

quality of vision (tab. 3).

Percentage of the respondents’ answers to the question 10. 

FIGURE 5

Percentage of the respondents’ answers to the question 11. 

FIGURE 6
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Procentowy udział odpowiedzi respondentów na pytanie 12.

FIGURE 7

Procentowy udział odpowiedzi respondentów na pytanie 13.

FIGURE 8
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Most of the professionals surveyed (82%) agree that differ-

ent Si-Hy lens materials have diverse resistance to lipid de-

posits. However, 47% believe that the differences are minor, 

which contrasts with the literature information that indi-

cates a wide variation in the amount of lipid deposits for 

different lens materials and surface treatment [7, 16–20]. 

Even	more	professionals	agree	(88%)	that	different	contact	
lens solutions have different efficacy in reducing lipid de-

posits, where 58% declared that they strongly agree. The 

literature data support these opinions [21]. 

For the analysis of the questions 9, 10, 12, 13, “i do not have 

an opinion” responses were excluded. 65% of the respond-

ents (n = 74) stated that lens material resistance to lipid 

deposits	 is	 crucial	 for	 selecting	 a  lens	 for	 a  patient.	 Even	
more, 81% (n = 83) reported that lipid deposit reduction ef-

ficacy is important when selecting a care solution for a pa-

tient.	89%	of	Polish	ECPs	(n	=	78)	think	that	manufacturers	
should describe lenses according to resistance to lipid de-

posits, and 94% (n = 90) stated that manufacturers should 

describe lens care solutions according to their effectiveness 

in reducing lipid deposits.

coNclUsIoNs
Polish	ECPs	believe	that	deposit	assessment	is	an	essential	
step in the contact lens fitting process. Their observations 

of the types of deposits on each sort of lenses are consistent 

with the data in the literature. Both the literature data and 

responses from this survey do not clearly indicate a  con-

nection between lipid deposits on the appearance of dis-

comfort and a decrease in the quality of vision. Respond-

ents believe that different lenses and lens care solutions 

vary in the context of their interaction with lipid deposits. 

Moreover, these parameters should be considered at the 

time of product selection. Moreover, this is more important 

for them with care solutions selecting. Finally, the manufac-

turers should provide an information on lenses’ resistance 

to lipid deposits and care solution effectiveness in reducing 

lipid deposits.
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