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ABSTRACT

Clinical relevance: Contact lens (CL) compliance studies are beneficial to identify potential risks, take 
necessary measures, and issue warnings on time.
Background: Understanding CL compliance is crucial to ensure that individuals maintain healthy and 
appropriate CL wear. The present study aims to assess knowledge and awareness about soft CLs; the 
degree of non-compliance among soft CL wearers; and the associations of these with demographic 
features.
Methods: A comprehensive questionnaire composed of 44 questions was used to assess the 
demographic characteristics, hygiene care, habits, knowledge, opinions, awareness and experi-
ences of 109 soft CL wearers. The survey was conducted between September 2019 and 
March 2020.
Results: The mean non-compliance rates were: 35.4% and 11.2% for hand-washing and hand- 
drying; 77.8% for rubbing/rinsing of the CLs; and 37.0%, 50.5%, and 31.6% for swimming, shower-
ing, and overnight sleeping with the CLs in, respectively. Women were more compliant in manual 
cleaning and rinsing of the CL storage cases with lens solution (p = 0.037). Swimming behaviour 
with inserted CLs was significantly high among CL users with over 5 years of experience (p = 0.03). 
Additionally, 85% of the wearers generally found the soft CLs comfortable, and 69.8% found the 
cost of the soft CLs reasonable. Over 90% of the wearers spent between 0 to 5 min per day to insert 
and remove the soft CLs.
Conclusion: Women presented with more frequent CL use, and were significantly more compliant in 
terms of cleaning the CL storage cases. Regardless of gender, the non-compliance of swimming with 
inserted CLs was significantly high among CL wearers with over five years of experience. A majority of 
the results of the investigated non-compliances did not depend on gender, income level, age-group, 
duration of CL use, and education level.
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Contact lenses (CLs) are accepted as a safe and effective 

method to correct refraction. They are an adopted modality 

of therapeutic and cosmetic enhancement used by an esti-

mated 45 million people in the USA, where over 90% of CL 

users are soft CL wearers.1 With an increasing number of CL 

users, the prevalence of CL-related complications also increases 

and can be as high as 57%.2 The range of these complications 

vary between users and can also result in sight-threatening 

diseases like microbial keratitis. In addition, one-third of the 

complaints suffered by CL users are associated with poor com-

pliance to CL care guidelines.3–6 Furthermore, CL complications 

lead to increased medical costs for patients and health-care 

systems, and also extra chair time for physicians.

The process of following the instructions (written bro-

chures, and physical or online educational contents, etc.) 

related to CL use introduced by CL or lens care solution man-

ufacturers and eye-care professionals, can be defined as CL 

compliance.7–9 Therefore, non-compliance can be described as 

a failure to adhere to the recommended CL use and replace-

ment methods.9,10 Additionally, the rate of non-compliance 

may vary between societies due to the complexity of the 

causative factors and the lack of a testable quantitative mea-

surement or scoring. For example, culture, socioeconomic sta-

tus, education, subjective opinions, and independence from 

user-based responsibilities are only a few factors determinative 

in the responses about non-compliance.

Non-compliance between CL wearers ranges from 40% to 

over 90%, which is a staggering clinical situation, and is 

correlated with an increased incidence of soft CL-related 

complications.,6,10–12 Approximately, 90% of CL wearers pre-

viously reported at least one hygiene behaviour that was 

linked to an increased risk of infectious or inflammatory eye 

disease.1 Moreover, the variability of CL compliance has been 

reported to depend on the type of CL, modality of CL use, and 

the region of the conducted research.13

Based on the significance of the issue, researchers from 

different countries and regions of the world have conducted 

surveys to investigate the awareness, knowledge, and hygiene 

behaviours about CL wear and care.,10,11,14,15 These kinds of 

studies are beneficial to identify the potential risks, take the 

necessary measures, and issue warnings on time. Since it is 

thought that the wear of CLs may be accepted as a lifestyle 

choice between subjects with a high level of CL satisfaction, 

these people can be expected to be more compliant with the 

recommendations of CL-use. In addition, the reasons for wear-

ing CLs can also have an impact on compliance. For instance, 

a desire to wear CLs only for sports or cosmetic reasons may 

have different results on CL compliance than an obligation to 
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wear CLs (possible inability to wear glasses) for refraction 

correction.

Thus, the study aims to evaluate the current knowledge, 

awareness, and behaviours regarding soft CLs, and investigate 

the degree of non-compliance and satisfaction, opinions about 

the costs, reasons of CL use, and present the descriptives that 

arise during CL use.

Methods

Ethics approval

Subjects who underwent a routine soft CL examination at the 

Ankara City Hospital in Turkey were enrolled in this survey. 

The study was approved by the Ethics Committee of the 

Ankara City Hospital, and adhered to the tenets of the 

Declaration of Helsinki. Informed consent was obtained 

from all participants prior to enrolment.

Participants

Non-compliance rates from previous studies regarding hand-

washing, which is known as the basic and entry hygiene 

indicator, were used to determine the sample size in the 

current study. Accordingly, it was determined that a sample 

size of at least 85 people would provide a study power of 

80%.14,15

A total of 109 soft CL wearers participated in this survey 

between September 2019 and March 2020. A questionnaire 

sheet was administered to all of the participants before the CL 

examination and they were asked to answer the questions. 

Patients who had worn CLs for less than six months, had 

a known diagnosis of systemic and/or ocular diseases, any kind 

of previous ocular surgery, corneal ectatic diseases, and wore 

CLs for therapeutic purposes were excluded from the study.

Survey questionnaire

The questionnaire was designed by a group of eye health 

practitioners (CC, NBB, and MK) and comprised 44 conven-

tional and new questions about the demographic character-

istics, hygiene behaviours, usage habits, knowledge, 

opinions, and experiences of the CL users. The conventional 

questions of the study are validated and comprises frequently 

asked questions from previous compliance studies; however, 

many of them are elaborated and presented in subgroups to 

present more specific and descriptive data.6,10,14,16–18 The 

novel questions related to CL use have been designed to 

investigate further features that have not been investigated 

in the literature before.

Age, gender, education, occupation, place of residence, 

and income status were obtained through the demographic 

questions. Questions categorised under hygiene habits 

included hand-washing habits (time of hand washing, what 

to wash the hands with, and what to dry the hands with) and 

questions about the CL storage cases (how to clean CL sto-

rage cases, how often CL storage cases were cleaned, how 

often inside of the CL storage cases were refreshed with lens 

solution, and rubbing/rinsing of the CL storage cases).

Questions regarding overnight CL wear, lens replace-

ment, daily lens wear time, time spent on insertion and 

removal, makeup wear with CL wear, swimming/showering 

habits with CL, and whether the CL storage case and 

solution were carried alongside each other were asked in 

the usage habits category.

The knowledge, opinions, and experiences of the CL users 

were questioned with regard to the brand, name, and fea-

tures of the CLs, reasons for using the CLs, which days and 

how often the CLs were used, how the CLs were supplied, the 

satisfaction of the CL users, burning and itching complaints, 

the source of CL-related information, history of CL-related 

infections and allergies, and the views of the wearers about 

the cost of the CLs.

All questions were asked directly by eye health practi-

tioners to be sure that the subjects understood the questions 

correctly or if further explanation was needed. Categorical 

questions were marked, and the answers of open-ended 

questions were written as they were answered.

Statistical analyses

Descriptive statistics were calculated and presented as the 

mean ± standard deviation for the continuous variables, and 

frequency (n) and percentage (%) for the categorical vari-

ables. Pearson’s chi-square test was used to describe the 

relationships between the categorical variables in terms of 

frequency distributions. The Fisher-Freeman-Halton test was 

used if more than 20% of cells had an expected frequency 

count of less than five in the RxC tables. p < 0.05 was con-

sidered statistically significant, unless otherwise noted. SPSS 

14.01 (SPSS Inc., Chicago, IL, USA) was used for the statistical 

analyses.

Results

A total of 109 soft CL wearers completed the questionnaire. 

The distribution of the participants according to the type of 

soft CLs they had recently worn was as follows: four wore 

daily disposable soft CLs (3.6%), 97 wore daily-wear monthly 

replacement soft CLs (89%), and 8 did not know the appro-

priate replacement schedule (7.3%). Of the subjects, 85 (78%) 

were aged between 18 and 30; 17 (15.6%) between 31 and 40; 

5 (4.6%) between 12 and 17; and two (1.8%) between 41 and 

60 years; 87 (79.8%) were female and 22 (20.2%) were male. 

Their education levels were as follows: 17 (15.6%) completed 

high school, 80 (73.4%) were university students, and 12 

(11%) were master’s or doctorate students. The mean total 

number of years wearing soft CLs among the participants was 

3.95 ± 3.06.

Hygiene compliance regarding soft CL wear and care is 

indicated in Table 1. In Table 2, specific behaviours related to 

soft CLs wear are presented with blended questions, includ-

ing the socioeconomic features, awareness, and basic knowl-

edge regarding the soft CLs of the users.

Of the wearers, 83 (76.1%) who claimed to remember the 

name or brand of their soft CLs answered as follows: 40 

(36.7%) were Acuvue Oasys (Johnson & Johnson, USA); 18 

(16.5%) were Air Optix (Alcon, USA); 7 (6.4%) were Bausch 

and Lomb (Bausch & Lomb, USA); 5 (4.6%) were Purevision 

(Bausch & Lomb, USA); 4 (3.7%) were Biofinity (Coopervision, 

USA); 4 (3.7%) were Freshlook (Alcon, USA); 3 (2.8%) were 

Dailies (Alcon, USA); and 2 (1.8%) were Aqua soft (Avizor, 

Spain); the last one is already known as a multipurpose soft 

CL solution (MSCLS) ‘(Table 2)’.

Table 3 shows the statistical correlation of hygiene com-

pliances with gender. Female soft CL wearers had significantly 
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lower non-compliance behaviour rate in terms of daily man-

ual cleaning of their CLs with MSCLS (p = 0.037). The subjects 

were also assessed for the possible association of the hygiene 

factors (in accordance with Table 3) with age groups and 

education levels. No statistically significant associations 

were detected (p = 0.728, p = 0.91, p = 0.092, p = 0.06, 

p = 0.755, p = 0.071, p = 0.346, p = 0.433, and p = 0.797 for 

the associations of age-groups, and p = 0.169, p = 0.235, 

p = 0.222, p = 0.127, p = 0.227, p = 0.177, p = 0.184, 

p = 0.301, and p = 0.799 for the associations of education 

levels with the hygiene factors indicated in Table 3, respec-

tively; p < 0.05 for the statistical significances).

The statistical association with the total period of CL 

experience and the categorical variables of hygiene com-

pliances (according to the variables of Table 3) are presented 

in Table 4. Swimming with CLs were significantly higher 

among participants who had over 5 years of experience of 

CL wear than participants whose experience was below 

five years (p = 0.03). CL use behaviours – in which the cost 

of CL use can be effective – have been statistically examined 

by associating them with income level (CL storage case clean-

ing agent, CL storage case replacement period, MSCLS repla-

cement period of the CL storage case, and method of access 

to soft CLs). No statistical significance was detected 

(p = 0.483, p = 0.098, p = 0.512, p = 0.195, respectively; 

p < 0.05 for the statistical significances). In addition, there 

was no statistically significant correlation between the 

answers to happiness about wearing soft CLs and the 

thoughts about soft CL prices (p = 0.173, p < 0.05 for the 

statistical significances).

Discussion

Understanding CL compliance is crucial to ensure that 

patients maintain healthy, appropriate, and comfortable CL 

wear. The survey utilised in this study is comprehensive and 

addresses many factors that could contribute to CL compli-

ance, and therefore, to ocular health. Adults or children who 

have switched to soft CLs have reported having significant 

developments in the areas of activity participation, perceived 

appearance, and increase of vision quality (especially for 

astigmatism) when compared to wearing glasses.19,20 

However, despite the advantages in activity restrictions and 

cosmetic appearance with soft CLs, improper replacement 

and other habits related to soft CL hygiene have been linked 

to higher risk of anterior segment complications.10,16,21

It has been reported that two out of three CL wearers are 

female, and the mean age of CL wearers worldwide is 

31 years.1,22 Except for minor differences, the demographic 

results of the current study revealed similarities when com-

pared to previous reports in terms of age, gender, degree of 

education, and occupation. Bakkar et al.14 reported that 

86.7% of the soft CL wearers in their study were between 18 

and 25 years of age, and 89% of the study group was female, 

while in a study by Gyawali et al.,17 it was reported that 78.5% 

of the CL users were between 16 and 25 years of age, and 

70.1% of the soft CL wearers were female. Since most of the 

respondents of the study were in the early-adult age group, 

the majority consisted of students (48.6%).

In the present study, some of the features regarding hand 

hygiene and handling of the CLs that would be considered CL 

care are given in more detail. An obvious majority (95.3%) of 

the soft CL wearers of the study respondents mostly wash 

Table 1. Frequencies of the variables associated with the hygiene compliance 
among soft CL wearers.

n value, per-
centage (%)

Hand washing before handling the CLs
Rarely 6 (5.5)
Often 29 (26.9)
Always 73 (67.6)
Hand washing with
Only tap water 6 (5.5)
Solid soap and water 21 (19.4)
Liquid soap and water 81 (75.1)
Type of hand drying after hand washing
No drying 12 (11.2)
Disposable towel/handkerchief/napkin 43 (40.2)
Cotton towel 52 (48.6)
Preparing the soft CL material before handling (CLSC)†

Before hand washing 51 (47.2)
After hand washing 57 (52.8)
Daily rubbing and rinsing of the soft CL before 
application

Never 24 (22.2)
Rarely 38 (35.2)
Usually 22 (20.4)
Always 24 (22.2)
Cleaning the CLSC with . . . †

Nothing 5 (4.7)
MSCLS 73 (67)
Water 28 (25.6)
Paper towels, napkin, handkerchief 1 (0.9)
Ready wet wipes 0
No CLSC use related to daily soft CL wear 2 (1.8)
Manual cleaning and rinsing of the CLSC with MSCLS†

Never 5 (4.6)
1 per month 5 (4.6)
2–3 per month 10 (9.3)
1 per week 30 (27.8)
2–3 per week 34 (31.5)
Everyday 24 (22.2)
Replacement period of the MSCLS of the CLSC†

1–3 per month 6 (5.6)
Weekly 13 (12.1)
2–3 per week 25 (23.5)
Daily 63 (58.9)
Replacement period of the CLSC†

Never changed (over 9 months) 3 (2.8)
Monthly 32 (29.9)
Quarterly 24 (22.5)
Biannually 9 (8.4)
After purchase of a newer MSCLS 39 (36.4)
Daily carrying of the CLSC†

Yes 54 (50)
No 54 (50)
Average use period of a pair of extended wear soft CLs
1–2 weeks 0
2–3 weeks 4 (3.8)
3–4 weeks 35 (33.3)
4–5 weeks 38 (36.2)
6–8 weeks 18 (17.1)
> 8 weeks 10 (9.6)
Main insertion and removal places of soft CLs
Bathroom 67 (61.5)
Bedroom 39 (35.8)
Anywhere (office, living room, kitchen, hall, etc.) 3 (2.7)
Swimming with soft CL
Never 68 (63)
Rarely with monthly soft CL 21 (19.4)
Rarely with daily soft CL 2 (1.8)
Often with monthly soft CL 16 (14.9)
Often with daily soft CL 1 (0.9)
Make-up habits while wearing soft CLs
N/A 23 (21.1)
Never 4 (3.7)
Do make-up before soft CL application 8 (7.3)
Do make-up after soft CL application 64 (58.7)
No specific regularity for make-up 10 (9.2)
Showering with soft CLs
Never 53 (49.5)
Rarely 25 (23.4)
Often 11 (10.3)
Always 18 (16.8)

†MSCLS: multipurpose soft contact lens solution CLSC: contact lens storage 
case
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their hands with soap (94.5%) before handling their CLs. 

However, 11.2% of the CL wearers report not drying their 

hands after washing, which is a risky non-compliance beha-

viour for microbial keratitis.23,24 Moreover, regarding the reg-

ularity of hand hygiene, researchers from various countries 

have reported similar or different results (44.2%, 82%, and 

95.7%, respectively).14,15,17 Both paper towels and cloth 

towels provide a thorough dry, which is thought to decrease 

germs on the skin, including acanthamoeba or others that are 

found in tap water.25 Despite the higher total costs of single- 

use paper towels than cloth towels, paper towels are the most 

convenient sanitary product to be used for hand drying.26 In 

the case of cloth towel use, care should be taken to keep 

them clean.

It has been suggested that it is best to open the CL storage 

case prior to hand washing, due to the risk of recontamina-

tion of the fingers when opening the CL storage case.25 

However, only 47.2% of the respondents completed the sug-

gested feature correctly; hence, during CL-care education 

sessions, eye health practitioners should pay more attention 

to the issue.

A common non-compliance behaviour related to soft 

CL hygiene is failure to rub and rinse soft CLs before 

insertion. Rubbing and rinsing of the soft CLs with 

MSCLS is an essential step to prevent biofilm formation, 

which is associated with increased bioburden risk of 

pathogens.27 The result of non-compliance behaviour in 

terms of rubbing and rinsing soft CLs in the current study 

(57.4%) was relatively in agreement with studies on simi-

lar issues in the literature (44.3, 47, and 58%).6,17,28 As 

suggested, most of the soft CL wearers (67%) used 

MSCLS for CL storage case cleaning, but a significant 

proportion (23.8%) used tap water, which is a non- 

compliance behaviour for possible ocular infections.29 

The compliance rates for CL storage case cleaning and 

rinsing were previously determined as 37.1 and 31.2%, 

respectively.14,15 However, Gyawali et al. reported that 

59.8% of the subjects in their study cleaned their CL 

storage cases at least once a week, and the resulting 

rate was very close to that determined in the current 

study (58.9%).17

Table 2. Frequency of the answers related to behaviours, socio-economic 
features, awareness, and knowledge about soft CLs expressed by the users.

n, percentage 
(%)

Cost of soft CL as
Cheap 12 (11.3)
Affordable 62 (58.5)
Expensive 32 (30.2)
Total soft CL experience
< 1 year 13 (14.4)
1–2 years 23 (25.6)
2–5 years 25 (27.8)
> 5 years 29 (32.2)
Method of access to soft CLs
Optician, according to spectacle dioptres on prescription 26 (24.1)
Internet, according to spectacle dioptres on prescription 6 (5.6)
Ophthalmologist, prescription after trial soft CL assessment 66 (70.3)
Learned proper soft CL wearing rules from (multiple 
choice)

None (own experience) 36 (32.2)
Optician 38 (33.9)
Ophthalmologist 14 (12.5)
Educational brochures 15 (13.4)
Internet (formal educational sites) 9 (8)
Help while wearing soft CLs†

None 107 (98.2)
Parents 2 (1.8)
Other (sibling, friend, partner, etc.) 0
Main insertion and removal places of soft CLs
Bathroom 67 (61.5)
Bedroom 39 (35.8)
Anywhere (office, living room, kitchen, hall, etc.) 3 (2.7)
Average monthly income in 2019 (₺)
0–2000 45 (44.1)
2000–5000 38 (37.3)
5000–10,000 19 (18.6)
> 10,000 -
Remember the brand or name of their recent soft CLs
Yes 83 (77.6)
No 24 (22.4)
Know the basic optical features of their recent soft CLs
Spherical 19 (17.4)
Toric 20 (18.3)
Multifocal 0
Do not know the optical features of the soft CLs 69 (63.3)
Product materials, oxygen transmission features, 
diameters, and expiry dates of all of the soft CLs are 
similar or different†

No, they are different 91 (83.5)
Yes, they are 3 (2.7)
Do not know/no idea 15 (13.8)
Prefers soft CLs, because of their . . . (multiple choice)†

Cosmetically superior to spectacles 12 (9.7)
Vision quality superior to spectacles 23 (18.5)
Advantages at higher degree refractive errors 6 (4.8)
Fewer limitations during sports activities 6 (4.8)
Suitable for wearing all kinds of sunglasses 7 (5.5)
Superior in all aspects when compared to spectacles 70 (56.6)
Frequency of wearing soft CLs
Everyday 85 (78.7)
A few days a week 17 (15.7)
A few days a month 4 (3.7)
A few days a year 2 (1.8)
Sleeping overnight with soft CLs in
Never 75 (69.4)
A few days a week 16 (14.8)
Once a week 3 (2.8)
A few days a month 7 (6.5)
Every night 7 (6.5)
Daytime sleeping (napping) with soft CLs
Always 6 (5.6)
Usually 3 (2.7)
Rarely 52 (48.1)
Never 47 (43.5)
Instances of eye drop medication with soft CLs†

No experience 62 (59.7)
Before wearing or after removing soft CLs 21 (20.2)
With the soft CLs in the eye 9 (8.6)
Sometimes with and sometimes without soft CLs 12 (11.5)
Happiness with soft CLs†

Very comfortable 64 (60.4)
Rarely feel uncomfortable and then wear glasses 26 (24.6)

(Continued)

Table 2. (Continued).

n, percentage 
(%)

Uncomfortable but better than wearing glasses 12 (11.3)
Uncomfortable, so usually prefer to wear glasses 1 (0.9)
Uncomfortable, so prefer laser surgery whenever possible 3 (2.8)
Burning, itching, and stinging complaints while wearing 
soft CLs

Yes, and use topical artificial eye drops 16 (14.9)
Yes, but no topical medication 28 (26.2)
No 63 (58.9)
Average time spent to insert and remove soft CLs 
(daily)†

< 1 min 49 (45.8)
1–5 min 50 (46.7)
5–10 min 7 (6.5)
> 10 min 1 (0.9)
History of conjunctivitis (infectious) after soft CL use
Yes 19 (17.7)
No 88 (82.3)
History of allergic eye diseases associated with soft CL
Yes 21 (19.6)
No 86 (80.4)

†Novel questions for the assessment of the CL compliance, awareness, beha-
viours, and knowledge.
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Table 3. Statistical association of the hygiene compliances with the gender of the individual.

Female Male

p*n n (%) n n (%)

Hand washing before handling soft CL Rarely 5 5.7 1 4.8 0.172
Often 27 31.1 2 9.5
Always 55 63.2 18 85.7

Manual cleaning and rinsing of the CLSC with MSCLS† Never 2 2.3a 3 14.3a 0.037
Everyday 23 26.4b 1 4.8b

2–3 per week 26 29.9a, b 8 38.1a, b

1 per week 22 25.3a, b 8 38.1a, b

2–3 per month 9 10.3a, b 1 4.8a, b

1 per month 5 5.7a, b 0 0a, b

Daily rubbing and rinsing of the soft CL before insertion Never 19 22.2 5 22.7 0.974
Rarely 30 34.8 8 36.4
Usually 17 19.7 5 22.7
Always 20 23.3 4 18.2

Showering with soft CLs Never 43 49.4 10 47.6 0.933
Rarely 20 23 5 23.8
Often 8 9.2 3 14.3
Always 15 17.2 3 14.3

Overnight sleep with soft CLs Never 64 73.7 11 52.5 0.077
A few days a week 11 12.6 5 23.8
Once a week 1 1.1 2 9.5
A few days a month 6 6.9 1 4.7
Every night 5 5.7 2 9.5

Swimming with soft CL Never 53 60.9 15 71.4 0.734
Rarely 20 23 3 14.3
Often 14 16.1 3 14.3

Preparing the soft CL material before handling After hand washing 45 52.9 12 52.2 0.781
Before hand washing 40 47.1 11 47.8

Cleaning the CLSC with Nothing 3 3.5 2 8.7 0.054
MSCLS 61 70.9 12 52.2
Water 22 25.6 7 30.4

Replacement period of the MSCLS of the CLSC 1–3 per month 4 4.7 2 9.5 0.682
Weekly 11 12.8 2 9.5
2–3 per week 21 24.4 4 19
Daily 50 58.1 13 62

*Statistical significance was accepted for p < 0.05 
†Identical bold letters (a, b) on the same line represent the significance of gender for the subcategories of each variable. 
CLSC: contact lens storage, MSCLS: multipurpose soft contact lens solution.

Table 4. Statistical association of the hygiene compliances with the total duration of CL wear.

< 1 year 1–2 years 2–5 years > 5 years

p*n n (%) n n (%) n n (%) n n (%)

Hand washing before handling soft CL Rarely 0 0 0 0 3 12 1 3.4 0.351
Often 5 41.7 7 30.4 4 16 10 34.5
Always 7 58.3 16 69.6 18 72 18 62.1

Manual cleaning and rinsing of the CLSC with MSCLS Never 0 0 2 8.7 2 8 1 3.6 0.247
Everyday 5 38.5 4 17.4 4 16 4 14.3
2-3 per week 4 30.8 8 34.8 6 24 11 39.3
1 per week 4 30.8 7 30.4 11 44 5 17.9
2–3 per month 0 0 1 4.3 1 4 7 25
1 per month 0 0 1 4.3 1 4 0 0

Daily rubbing and rinsing of the soft CL before insertion Never 1 7.7 6 26.1 8 32 6 21.4 0.82
Rarely 5 38.5 9 39.1 9 36 8 28.6
Usually 4 30.8 4 17.4 3 12 6 21.4
Always 3 23.1 4 17.4 5 20 8 28.6

Showering with soft CLs Never 10 76.9 13 56.5 12 48 10 35.7 0.249
Rarely 0 0 6 26.1 7 28 10 35.7
Often 2 15.4 1 4.3 2 8 3 10.7
Always 1 7.7 2 8.7 4 16 5 17.9

Overnight sleep with soft CLs Never 10 76.9 16 72.7 19 76 17 58.6 0.572
A few days a week 0 0 0 0 2 8 4 13.8
Once a week 0 0 1 4.5 1 4 1 3.4
A few days a month 2 5.4 5 22.7 3 12 5 17.2
Every night 1 7.7 0 0 0 0 2 6.9

Swimming with soft CL† Never 10a 76.9 20a 87 18a 72 12a 42.9 0.03
Rarely 2a 15.4 2a 8.7 5a 20 7a, b 25
Often 1a 7.7 1a 4.3 2a 8 9b 32.1

Preparing the soft CL material before handling After hand washing 8 61.5 12 52.2 10 40 17 60.7 0.435
Before hand washing 5 38.5 11 47.8 15 60 11 39.3

Cleaning the CLSC with Nothing 0 0 2 8.7 2 8 1 3.4 0.852
MSCLS 11 84.6 14 60.9 15 60 20 69
Water 2 15.4 7 30.4 8 32 8 27.6

Replacement period of the MSCLS in the CLSC 1–3 per month 1 7.7 0 0 2 8 1 3.6 0.152
Weekly 1 7.7 6 26.1 8 32 2 7.1
2–3 per week 3 23.1 5 21.7 2 8 4 14.3
Daily 8 61.5 12 52.2 13 52 21 75

*Statistical significance was accepted for p < 0.05. 
†Different bold letters (a, b) on the same line represent the significance of duration of contact lens experience for the subcategories of each variable. 
CLSC: contact lens storage; MSCLS: multipurpose soft contact lens solution
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Soft CLs that are not daily-disposable should be disin-

fected and cleaned on a daily basis.26 A multi-centre study 

reported that a total of 22% of the soft CL wearers preferred 

topping up the CL storage case, instead of using fresh 

MSCLS.10 However, this behaviour was previously associated 

as a key factor in the emergence of fungal keratitis.30 The non- 

compliance rate for the daily replacement of MSCLS was 

determined as 41.1% in the current study, while in recent 

studies, it was reported as 14.9% and 31.9%, respectively.14,17 

The non-compliance rate of the daily replacement of MSCLS 

thus varied between the studies.

Wu et al. observed that the replacement of CL storage 

cases more frequently than every nine months resulted in 

significantly decreased contamination levels when compared 

to when they were replaced less often.8 The use of CL storage 

cases for longer than recommended is a predisposing con-

tamination factor, and it was reported that up to 81% of CL 

storage cases used for more than nine months were contami-

nated. These CL storage cases have high levels of cellular and 

protein debris that increase biofilm formation and the adher-

ence of pathogens (commonly Pseudomonas aeruginosa).12 

The non-compliance rate of CL storage case replacement was 

reported as 3.7% and 12% to 22%, respectively.17,18 

According to the knowledge of the authors and the stated 

outcomes above, the non-compliance rates for CL storage 

case replacement herein were of the lowest in the literature 

(2.8%). In addition, the biofilms formed in CL storage cases are 

found to be more resistant to MSCLS.31

Eye health practitioners should inquire about the CL sto-

rage case replacement frequency of the soft CL wearers and 

target a replacement proposal in a way that mimics the soft 

CL replacement.26 No information exists in the literature 

about the rate of CL storage case availability during the day. 

The present study is thought to present the first data in this 

respect. The importance of the issue is better understood 

when soft CLs are required to be removed and reinserted 

during their daily use, including during check-ups.

The non-compliance behaviour of water exposure rates of 

soft CLs in previous studies during water activities/swimming 

was reported as 35.5%, while another study evaluated this 

situation as swimming/showering and reported a rate of 

44.3%.14,17 In this study, both factors were examined sepa-

rately and the rate was determined as 37% for swimming and 

50.5% for showering, respectively. All of these behaviours 

were comparable and similar to global non-compliance 

results.

Soft CLs should be inserted prior to the application of 

make-up and face lotions due to the risk of contaminating 

the soft CLs. Moreover, soft CLs serve a barrier function which 

protect the corneal epithelium from make-up objects like 

mascara brushes.26,32 Two-thirds of the users in the study 

used to wear soft CLs in the bathrooms, which is probably 

the easiest and most preferred place to perform hand wash-

ing, drying, and other sanitation requirements. However, 

bathrooms are known to be humid and they are risky places 

for the pathogens as a result of the nature of the environment 

(i.e. aerosolisation probability after the toilet flushes). It is not 

clear whether they are suitable places for CL application. It 

appears that there have been no previous studies investigat-

ing safety issues of soft CL application locations.

Almost all of the participants managed to independently 

insert their soft CLs without help. Although the effect of the 

internet on learning the proper soft CL wearing rules alone is 

proportionally low (8%), it is thought that the internet might 

also have a role in individual efforts and experiences (32.2%) 

about learning the tips of wearing CLs. The majority of soft CL 

wearers (69.5%) use one pair of soft CLs for an average of 

3–5 weeks. However, 40 of the participants were Acuvue 

Oasys CL wearers—a brand known to have a maximum use 

of two weeks. Therefore, the optimistic total non-compliance 

rate regarding the length of time that individuals wore a pair 

of soft CLs for was 62.8%, even if it was assumed that rest of 

the soft CL wearers replaced their lenses on time. This result 

was higher than that reported by Bakkar et al. (44.3%),14 and 

was compatible with the study of Claydon et al. (65%).28

The internet had a relatively low role (8%) as a supply 

method of CLs, and similar results have been reported in 

previous studies (4.3% and 10%).14,16 That was a surprising 

result assuming that online marketing is growing in many 

areas.33 However, poor aftercare awareness has been asso-

ciated with the purchase of CLs via the internet.18,33 The 

minimal role of the internet in CL purchase can thus be inter-

preted as a positive sign for recent CL accessibility, and in 

more conventional settings, appropriate CLs can be prescribed 

following regular eye health practitioner examinations.17

A previous study investigated the non-compliance 

behaviour of soft CL wear in Jordan.14 However, 67.6% of 

the participants had less than a year of soft CL experience, 

and some of the participants may not yet have gained soft 

CL practice, and may have still been in the learning curve. 

Therefore, since most of the subjects (86.3%) of the current 

study had been wearing soft CLs for more than a year, the 

outcomes were thought to represent the established beha-

viours of the participants. In addition, approximately one- 

fifth of the subjects had a history of allergies (19.6%) and/ 

or infectious conjunctivitis (17.7%) after starting to wear 

CLs. These results were comparable with the previous 

complication rates (23%), where more than half of the 

subjects did not have an eye health consultation with 

a practitioner.10 The presented outcomes consisted of 

interpretations of the subjects in this regard, so the pre-

sented data must be viewed with caution.

Over three-quarters of the total number of participants 

knew and correctly remembered their CL brand or name. 

However, about one-third (35.7%) knew the basic optical prop-

erties (whether spherical or toric) of soft CLs they have most 

recently worn. This is presumably because optical properties 

are described in relatively technical terms. However, the name 

and brand of CLs are encountered more in daily-life either 

through the marketing packages they use or through adver-

tisements. Considering the basic factors that can be compared 

with the use of glasses and soft CLs, more than half (56.6%) of 

the participants thought that soft CLs were superior in all 

aspects. Additionally, just 2.7% of the participants thought 

that all soft CLs have structural and dimensional equality.

Over three-quarters of the soft CL wearers were daily users, 

and the non-compliance behaviours of sleeping and daytime 

napping were evaluated separately and determined as 30.6% 

and 56.5%, respectively. Previously, the non-compliance beha-

viours of sleeping overnight and daytime napping with CLs 

were evaluated together and reported as 28.2 and 25.2%, 

respectively.16,17 A total of 85% of the soft CL wearers were 

generally satisfied with wearing CLs, and 60.4% of the partici-

pants found them comfortable. Furthermore, 40.4% of the par-

ticipants needed to use topical eye drop medication after their 

CL experience, and only half of them performed it correctly.
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The percentages of the responses to complaints of burning, 

itching, and stinging while wearing soft CLs were consistent 

with the rates of the responses to happiness with soft CLs. The 

severity of the symptoms of dry eye disease can thus be 

a determinant factor for the thought of happiness with CL wear.

The vast majority (92.5%) of the participants needed 

a mean of 0 to 5 min to wear and remove their CLs daily, 

which can be an indicator of experience with CL wear. Some 

of the present results relating to specific knowledge and 

behaviours among CL wearers (Table 2), constitute novel 

contributions to the literature.

The answers of all subjects were analysed for the association 

of hygiene compliance with gender and presented statistically 

in Table 3. These consisted of the most known and emphasised 

factors from the previous CL studies related to hygiene com-

pliances and were selected to be analysed statistically. Women 

CL wearers were more compliant in terms of the cleaning 

period of the CL storage case with MSCLS. Contact lens storage 

cases generally receive the least attention when it comes to 

cleaning, and they are the most heavily and frequently con-

taminated CL care items compared to the others.34

An evidence-based study reported that rubbing and rin-

sing with MSCLS, and tissue-wiping of the CL storage cases 

are the most effective regimens to reduce a pathogen load 

from the inner surface of the CL storage cases.35 There are 

hygiene guidelines for CL lens cases, yet they are not stan-

dardised, and sometimes there are contradictions between 

practitioners and manufacturers.36 A previous study investi-

gating the time course of development of CL case contam-

ination reported that the male gender posed a significant risk 

factor for contamination of the CL storage cases.37

Non-compliance rates of swimming with CLs were sig-

nificantly higher among participants who had over 5 years 

of experience of CL wear, than participants whose experi-

ence was below 5 years (p = 0.03). There appears to be no 

detailed research examining the association with the time 

of experience with CLs and swimming behaviour in the 

literature. Contact lens users are likely to comply with 

caution about swimming with CLs at first, but later on, 

deliberately or mistakenly, they swim with CLs, and then 

their compliance decreases unless they encounter a serious 

complication. A recent review of the issue suggested that 

widespread use of watery imageries on packaging materi-

als in CL marketing may give rise to confusion among CL 

wearers and might lead to risky behaviours.23 Furthermore, 

the participants were compared statistically, according to 

their average monthly income in terms of cleaning style 

and replacement period of their CL storage cases, replace-

ment period of the MSCLS, and the method of access to 

CLs. No statistical significance was detected. Finally, there 

was no significant association between their satisfaction 

about wearing soft CLs and the price of CLs.

The numerical imbalance of the subgroups in many of the 

investigated features caused difficulties in the interpretation 

of the statistical results, and a self-reported questionnaire 

might be a better alternative than the interview-based survey 

which has its own limitations.

Conclusion

Novel and interesting aspects of soft CL wear were addressed 

in the present study (as indicated in Table 2). Women pre-

sented with more frequent wear of CLs, as reported in 

previous comprehensive cross-sectional and compliance 

studies.14–16,38 There was no gender-specific difference in 

terms of the non-compliance behaviours of CL use. 

However, women were significantly more compliant in the 

cleaning frequency of CL storage cases. A majority of the non- 

compliance rates were not different across income levels, 

age-groups, education levels, and duration of CL experiences. 

The outcomes of the present study might lead to the 

improvement in guidelines, practices, and policies regarding 

the application methods of CLs, and education among 

health-care authorities, companies, and practitioners in redu-

cing CL-associated non-compliance behaviours.
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QUESTIONNAIRE 
I2 (21) 

Survey of hygiene, behaviours, and awareness regarding contact lens wear with 
conventional and novel 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Question 1:  With an increasing number of contact lens (CL) 
users, the prevalence of CL-related complications also 
increases and can be as high as ……………………………? 
 

A: 25% 
B: 57%  
C: 84% 
D: None of the above 

 
Question 2: Which of the following are TRUE regarding the 
participants? 
 

A: About half of the participants wore daily disposable 
soft CLs 

B: Most of the participants wore daily-wear monthly 
replacement soft CLs  

C: Less than ten percent did not know the appropriate 
replacement schedule  

D: All the above 
 
Question 3: Which of the following are CORRECT regarding 
the hygiene compliance practices of soft CL wear and care? 
 

A: Most of the participants claimed to always wash 
their hands before handlings CLs  

B: Almost half claimed to use a disposable 
towel/handkerchief/napkin to dry their hands after 
washing  

C: Most of the participants claimed to clean the CL 
contact lens storage (CLSC) with water 

D: The minority of participants claimed to replace the 
multipurpose soft contact lens solution (MSCLS) of 
the CLSC every day 

 
Question 4: Most of the participants responded with which 
of the following when they were asked if they swam with 
their soft CLs? 
 

A: Always 
B: Often with monthly soft CL 
C: Rarely with monthly soft CL 
D: Never  

 
Question 5: Is it TRUE that female soft CL wearers had  a 
significantly lower non-compliance behaviour rate in terms 
of daily manual cleaning of their CLs with MSCLS? 
 

A: YES  
B: NO 

 
 
 
 
 
 

Question 6: There were statistically significant correlations 
between which of the following? 
 

A: CL use behaviours and the cost of CL use 
B: Swimming with CLs and years of experience of CL 

wear  
C: Satisfaction of wearing soft CLs and views about CL 

prices 
D: None of the above 

 
Question 7: Adults or children who switched to soft CLs 
reported which of the following? 
 

A: Decreased vision quality, especially in individuals 
with astigmatism 

B: No difference in perceived appearance 
C: A significant development in activity participation  
D: All the above 

 
Question 8: Which of the following is a non-compliance 
behavior that can increase the occurrence of microbial 
keratitis? 
 

A: Not drying hands after washing  
B: Washing hands with solid soap instead of liquid 

soap 
C: Napping without removing CLs 
D: Using cheap CLs 

 
Question 9: Which of the following is the most convenient, 
in terms of sanitary use, recommended for hand drying when 
handling CLs? 
 

A: Cloth towels 

B: Handkerchief 
C: Paper towels  

D: Ready wet wipes 
 
Question 10: Which of following are non-compliance 
behaviours? 
 

A: Opening the CL storage case prior to hand washing 
B: Failure to rub and rinse soft CLs before insertion  
C: Using tap water to clean CL storage case  
D: All the above 

 
Question 11: The use of CL storage cases for longer than 
recommended is a predisposing contamination factor, and it 
was reported that up to 81% of CL storage cases used for 
more than …………………… were contaminated. 
 

A: Nine months  
B: Twelve months 
C: Eighteen months 
D: None of the above 

 



Question 12: Which of the following are TRUE regarding 
locations where CLs are inserted? 
 

A: Two-thirds of the users in the study used to wear 
soft CLs in the bathrooms  

B: Inserting CLs in the bathroom is a non-compliance 
behaviour 

C: Multiple studies have investigated the safety issues 
of soft CL application locations 

D: Bathrooms are known to be humid and are risky 
places for pathogens  

 
Question 13: Is it TRUE that there is very little evidence to 
suggest that biofilms that form in CL storage cases can be 
more resistant to MSCLS? 
 

A: YES 
B: NO  

 

Question 14: Which of the following were limitations of this 
study? 
 

A: The numerical imbalance of the subgroups in the 
investigated features  

B: Use of the self-report questionnaire 
C: Use of the interview-based survey  
D: None of the above 

 
Question 15: Is it TRUE or FALSE that the majority of 
noncompliance rates were not different across income 
levels, age-groups, education levels, and duration of CL 
experience? 
 

A: TRUE  
B: FALSE 
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