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Purpose: Little is known about contact lens (CL) use in young generation. This study aimed to 
investigate the patterns, behavior and knowledge of CL wear and care in Thai university students.
Methods: A cross-sectional study using online questionnaires was conducted during 
July 2019 to February 2020 in two Rajabhat universities, Bangkok, Thailand. Participant 
characteristics, CL information, knowledge and behaviors were collected. Factors associated 
with poor behaviors and CL-related corneal ulcers were analyzed using logistic regression.
Results: Of 493 students participating in the survey, 336 students (66.78%) were current CL 
users and completed the questionnaires. Mean age was 19.2 ± 1.4 years with female 
predominance (80.36%). All students wore soft CL with a major replacement schedule of 
monthly disposable (90.18%). Good CL wear and care behaviors were found in 190 students 
(56.55%). The most common poor CL behavior and poor CL knowledge were CL overuse 
(44.64%) and sleeping with lenses (31.85%), respectively. There were no correlations 
between behaviors and knowledge (r = 0.03). Purchasing lens from internet, wearing 
experience over one year, and long wear duration (> 12 hours) were significantly associated 
with poor CL behavior. Male gender and swimming with lens were significantly associated 
with history of corneal ulcers.
Conclusion: The study pointed out a low compliance of CL wear and care in Thai 
university students. Good CL practices, awareness of CL-related complications and purchas
ing place should be carefully informed and regularly stressed to minimize preventable visual 
damage in young population.
Keywords: contact lens, behavior, knowledge, university students, Thailand

Introduction
Contact lenses (CL) are used by millions of people globally with an increased trend. 
The recent survey from US Centers for Disease Control and Prevention (CDC) 
estimated that the prevalence of CL wearers in US has risen from 40.9 million in 
2015 to 45 million in 2019.1 Main purpose of wearing CL is vision correction.2,3 

CL provide several advantages to wearers compared to spectacles in terms of 
convenience, wider visual field and improved personality.4 However, poor compli
ance of CL wear and care can lead to serious ocular complications which cause 
permanent visual loss.5 A review found that noncompliance rate in CL wearers was 
high, ranging from 50% to 91%.6 Corneal ulcer is one of the most severe complica
tions in CL wearers.7 Lots of evidence demonstrated a strong association between 
poor CL compliance and the increased risk of corneal ulcers.5,8–11 Common risk 
behaviors in CL wearers are identified as overnight use, sharing lens, swimming 
with lens, and inadequate CL care.5,11,12
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Teenagers and young adults are found to have less 
contact lens compliance.13,14 Previous studies revealed 
that people in this age group had higher corneal infiltrative 
events (CIE)13–15 as well as microbial keratitis compared 
to older adults.5 University students are considered the 
major population in this age group. We experience 
a trend of increasing CL-related complications in Thai 
young adults. This phenomenon has also been observed 
in Singapore and Australia.16,17 To date, little is known 
about CL wear and care status in Thailand, especially 
among university students. This survey aims to investigate 
the pattern, knowledge and behaviors of CL wear and care 
in Thai university students. We also evaluate risk factors 
which are possibly associated with poor CL behaviors and 
CL-related corneal ulcers. The results from this study 
would help raise awareness of having good CL compliance 
in young people community and act as a primer for 
improving CL education policy in the future.

Methods
This study was a cross-sectional survey conducted during 
July 2019 to February 2020 in two Rajabhat universities 
consisting of Sunandha Rajabhat and Suan Dusit 
University, Bangkok, Thailand. Rajabhat Universities are 
a part of the university system in Thailand which origi
nated from a teacher college system and resembles 
a polytechnic institute format to serve the rest of 
Thailand’s educational needs with over 38 different cam
puses across the country. Since the upgrade to university 
status, both universities in the system have a student popu
lation of over 5000 students from six main faculties 
including Faculty of Education, Faculty of Science and 
Technology, Faculty of Humanities and Social Sciences, 
Faculty of Industrial Technology, Faculty of Fine Arts, and 
Faculty of Management Science. This study protocol was 
approved by the Research Ethics Committee of 
Navamindradhiraj University and Ramathibodi Hospital, 
Mahidol University in accordance with the tenets of 
Declaration of Helsinki.

An online survey on knowledge and behavior of CL 
using self-administered questionnaire was introduced to all 
university students by university staffs and via school 
advertising media. Students who wore CL and were will
ing to participate in the survey could access the electronic 
survey through the QR code scanning on the designated 
mobile Google Form. Electronic informed consent was 
obtained from every participant before starting survey. 
We excluded participants who were not a current CL 

user within one year and did not complete all key ques
tions in the survey.

The questionnaire was in Thai language adapted from 
a previous study.18 It was composed of three sections; the 
first section was demographic data (ie, gender, age, study
ing faculty, and type of refractive error) and CL informa
tion (ie, type of CL, reasons for using CL, places of 
purchasing lenses, average wearing time and duration of 
wearing contact lens). The second section asked about CL 
behaviors. There were nine items including hand washing, 
sleeping overnight with lens, swimming with lens, sharing 
lens, follow lens replacing schedule, cleaning lens and lens 
case, and history of CL-related ocular complications. In 
the last item, the participants were also asked about how 
they managed themselves when complications occurred 
and how frequently they went for eye check-up. The 
third section contained eight items to inquire about the 
knowledge of CL wear and care, and CL-related ocular 
complications, similar to the second section (the second 
and third sections of the questionnaire in English are 
available in Appendix). Responses of seven yes/no ques
tions in second and third sections were scored (one score 
per each correct response) and summarized to determine 
total behavior and knowledge scores. Participants who 
correctly answered at least six from seven items (>80%) 
in the second and third section were classified as having 
good behavior and good knowledge, respectively.

Statistical Analysis
Descriptive analysis was performed to describe character
istics of participants. Continuous variables were reported 
in means (standard deviation, SD) or median (range), 
where appropriate. Categorical variables were reported in 
frequency and percentage.

The correlation between knowledge and behavior was 
analyzed using Spearman’s rank correlation for individual 
item and Pearson’s correlation for total score. Univariate 
logistic regression analysis was used to identify the risk 
factors associated with poor CL behaviors and history of 
CL-related corneal ulcers. Then factors which were sig
nificant at p level of less than 0.1 in the univariate analy
sis, were subsequently included in the multivariate 
analysis. Odd ratios (OR) from univariate analysis and 
adjusted OR from multivariate analysis along with 95% 
confidence intervals (CI) were calculated for each factor. 
All analyses were calculated using STATA version 16 
(StataCorp, College Station, TX, USA). P value of less 
than 0.05 was considered statistically significant.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                                

Clinical Ophthalmology 2021:15 1250

Supiyaphun and Jongkhajornpong                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=304735.doc
http://www.dovepress.com
http://www.dovepress.com


Results
Participants Characteristics
Of 503 students who scanned QR code, 493 students 
(98.01%) obtained electronic informed consent to partici
pate in the survey. Three-hundred and thirty-six students 
(66.78%) were current CL users and completed the survey 
questionnaires. Mean age was 19.2 (SD 1.4) years with 
female predominance. Of 336 students, 272 students 
(80.95%) studied at Suan Sunandha Rajabhat University 
and 64 students (19.05%) studied at Suan Dusit University 
as shown in Table 1. Most participants were from Faculty 
of Management Science, Faculty of Humanities and Social 
Science and Faculty of Innovation and Management. Two 
hundred and ninety students (83.31%) wore CL due to 
refractive error correction, while 46 students (13.69%) 
used CL for cosmetic purposes. Median refractive error 
was −2.75 D (ranged from −8.00 to 0.00 D). All students 
used soft CL. The replacement schedules were monthly 
(90.18%). Major reasons for choosing particular CL were 
eye comfort (82.44%), CL brand (14.58%), and cost 
(2.98%). Duna (Top Charoen; Nonthaburi, Thailand), 
was the most common CL brand (35.42%) followed by 
Maxim (Maxim inter-corporation LTD; Bangkok, 
Thailand, 13.39%) and Bausch & Lomb (17.86%). Other 
bands reported were Kitty Kawaii, Acuvue and other 
brands of colored CL (eg, Lollipop, Pretty Doll, 
Dreamcolor, and Olens). Students purchased their lens 
from an optical shop (66.07%), flea market (14.29%) and 
from the internet (13.10%). The participants mostly wore 
lens on an average of 5 days per week, 8–12 hours per day.

Contact Lens Behavior
Most participants (280 students, 83.33%) wash hands every 
time before inserting or removing CL. Other participants 
usually washed hand (42 students, 12.50%), sometimes 
washed hands (9 students, 2.68%) and five students (1.49%) 
never washed hands. Ninety-nine students (29.46%) ever slept 
overnight with lens. Fifteen students (4.46%) ever shared lens 
with friends. One hundred and eighty-six students (55.36%) 
replaced lens according to the manufacturer recommendation. 
Eighty-six students (25.60%) had ever swum with lens. Fifty- 
one students (15.81%) used tap water for cleaning or rinsing 
lens. Two hundred and sixty-three students (78.27%) used 
fresh lens solution every day. Most students (90.18%) changed 
storage cases every one to three months. One hundred ninety 
students (56.55%) had good CL wear and care behaviors.

Contact Lens Knowledge
Two hundred and twenty-nine students (68.15%) had aware
ness of sleeping overnight with lens. Almost all participants 
had awareness of sharing lens with friends (95.54%), swim
ming with lens (91.07%), and using tap water for cleaning or 
rinsing lens (96.13%). Two hundred ninety-five students 
(87.80%) were aware of lens replacement as recommendation. 
Having knowledge of using fresh lens solution every day and 
changing lens case every one to three months were reported in 
298 students (88.69%) and 255 students (75.89%), respec
tively. Two hundred sixty-four students (78.57%) had good 
knowledge in CL wear and care.

Relationship Between Contact Lens 
Behavior and Knowledge
Knowledge and behavior were not correlated in all ques
tions, except for sharing lens with friends (r = 1.00, 
p value < 0.001). Spearman’s rank correlations between 
knowledge and behavior ranged from −0.04 to 1.00, see 
Table 2. According to the total score, mean behavior 
scores and knowledge scores were 5 (SD 1) and 6 
(SD 1), respectively. There was no correlation between 
CL behavior and knowledge (r = 0.03, p = 0.655).

Factors Associated with Poor Contact 
Lens Wear and Care Behaviors
In univariate analysis, purchasing lenses from internet 
significantly associated with poor CL behavior with the 
OR (95% CI) of 2.47 (1.27, 4.78) compared purchasing 
lenses from optical shop. Students who had experience of 
wearing CL more than 1 year were 1.98 times (95% CI 
1.18, 3.33) likely to have poor CL behavior. Long wearing 
time per day (> 12 hours/day) and regular wearing (> 5 
days/week) were more likely to have poor CL behavior 
with the ORs (95% CI) of 2.37 (1.05, 5.35) and 1.59 (1.00, 
2.54), respectively, as Table 3. After multivariate adjust
ment, the remaining significant associated factors with 
poor CL behaviors included: purchasing from internet, 
wearing experience of more than 1 year and long wearing 
time per day with poor CL behaviors with the adjusted 
ORs (95% CI) of 2.74 (1.39, 5.41), 1.82 (1.04, 3.18), and 
2.56 (1.07, 6.13), respectively, see Table 3.

Contact Lens-Related Ocular 
Complications and Eye Check-Up
For CL-related complications, seventy-four students 
(22.02%) had experienced ocular problems related to CL. 
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Thirty-four students (10.12%) had history of corneal 
ulcers. Fifty-three students (15.77%) had other complica
tions including red eye, dry eye and other unspecified 
problems, shown in Table 4. All students knew that CL 
wear could lead to ocular complications, however only 
40.77% of students were aware of CL-related corneal 
ulcer. Eye irritation and dry eye were the most known 
complications. Other known complications included cor
neal abrasion and corneal neovascularization. If any ocular 
problems occurred during CL wear, most students 
(81.25%) would take out their lens immediately and 
24.49% of students would go see an ophthalmologist. 
Only 10 participants would continue wearing the lens 
without doing anything.

For eye check-up, 219 students (65.18%) never under
went eye check-up with ophthalmologists or optometrists. 
Only 17 students (5.06%) had eye check-up, see Table 4.

Risk Factors Associated with Contact 
Lens-Related Corneal Ulcers
From univariate analysis, wear and care behaviors includ
ing wash hands, sharing lens with friends, swimming with 
CL and using tap water to clean or rinse lens were sig
nificantly associated with history of having CL-related 
corneal ulcers with the OR (95% CI) of 0.37 (0.17, 
0.80), 3.53 (1.06, 11.76), 3.87 (1.87, 8.00), and 2.65 
(1.18, 5.95), respectively. After multivariate analysis, 
male gender and swimming with lens were statistically 
significant association with history of corneal ulcers at 
the adjusted ORs of 2.78 (1.20, 6.42) and 3.44 (1.57, 
7.55), see Table 5.

Discussion
This current study comprehensively evaluated pattern of 
CL use, behaviors and knowledge in terms of CL wear, 
care, and CL-related complications in university students 
in Thailand. This survey pointed out inadequate CL wear 
and care behaviors in Radjabhat University system and 

Table 1 Demographics, Refractive Errors and Contact Lens 
Information of Participants (N = 336)

Characteristics Number (%)

Female 270 (80.36%)

Age (mean ± SD, years) 19.2 ± 1.4

University

Suan Dusit 64 (19.05%)

Suan Sunandha Rajabhat 272 (80.95%)

Faculty

Management science 142 (42.26%)

Humanities and social science 78 (23.21%)

Innovation and management 26 (7.74%)

Science and technology 17 (5.06%)

Education 14 (4.17%)

Fine arts 14 (4.17%)

Others 45 (13.39%)

Refractive error (median and range, D) −2.75 (−8.00 to 0.00)

Having astigmatism 105 (31.25%)

Purpose of using contact lens

Refractive error correction 290 (83.31%)

Cosmetic purposes 46 (13.69%)

Contact lens experience (median and range, year) 2.7 (0.1 to 7)

Soft contact lens 336 (100%)

Replacement schedule

Daily 22 (6.55%)

Bi-weekly 6 (1.79%)

Monthly 303 (90.18%)

Major reason for purchasing particular contact lens

Comfortable feeling 277 (82.44%)

Contact lens brand 49 (14.58%)

Cost 10 (2.98%)

Contact lens brand

Duna 119 (35.42%)

Bausch + Lomb 60 (17.86%)

Maxim 45 (13.39%)

Kitty Kawaii 27 (8.04%)

Acuvue 13 (3.87%)

Others 28 (8.33%)

Place of purchase

Optical shop 222 (66.07%)

Flea market 48 (14.29%)

Internet 44 (13.10%)

Department store 13 (3.87%)

Lens wear duration per day

< 8 hours/day 93 (27.68%)

8–12 hours/day 216 (64.29%)

>12 hours/day 27 (8.04%)

Lens wear per week (mean ± SD, days) 4.7 ± 1.6

(Continued)

Table 1 (Continued). 

Characteristics Number (%)

Cleaning solution

Multipurpose solution 323 (96.1%)

Normal saline solution 8 (2.38%)

Tap water 3 (0.89%)
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found that only 56.55% of students reported to have good 
CL wear and care behaviors. Although a majority of 
students (78.57%) had good knowledge in CL wear and 
care, no significant correlation between behaviors and 
knowledge was observed. Top three poor behaviors were 
overused CL, sleeping with lenses and swimming with 
lenses. We hypothesized that overused CL might be influ
enced from a lack of funds in unemployed students, a lack 
of education by eye care providers, and a lack of aware
ness of bad consequences, similar to those key factors 
mentioned in the previous study.13 Young adults (18–25 
years) have been shown to be less likely to wash their 
hands before applying their lens compared to older adults 
(26–33 years).13 We found that approximately one fifth of 
our students infrequently or never wash their hands before 
handling lenses.

Eight students reported not changing lens cases within 
three months. It has been demonstrated that several patho
logic organisms, ie, free-living Acanthamoeba and 
Pseudomonas colonized on the surface of lenses and sto
rage cases, thus CL can potentially act as a vector for 
corneal infection.19 Failure to replace or properly clean 
and store lens subsequently lead to the formation of bio
film which increases the risk of ocular infection.20 The 
lens case should be cleaned daily with fresh contact lens 
solution and allowed to air dry to reduce the chance of 
pathogen contamination, and should be replaced every 90 
days.21

Previously identified factors influencing on CL com
pliance included age, gender, education, socio-economic 
level and perceived threat of disease.2,13,22 Although we 
did not observe an association between gender and CL 
behavior, male students were about three times more likely 
to have a history of CL-related corneal ulcer compared to 

females. In this current study, purchasing lens from inter
net, wearing experience over one year, and long wear 
duration (> 12 hours per day) were significantly associated 
with poor CL behavior. Unauthorized providers are sig
nificantly less likely to instruct appropriate lens hygiene, 
which could lead to poor lens compliance and higher CL- 
related complications.11,23 Purchasing CL from internet 
was found to be associated with inadequate CL behavior 
with an OR of 2.47. Our finding is in line with the 
previous study in Australia in which purchased lenses 
from internet increased risk of microbial keratitis which 
was possibly explained by inadequate CL care attitudes 
and behaviors.11 Radford et al reported that CL wearing 
experience was inversely associated with CL 
compliance.24 Therefore, regular revision of lens hygiene 
at after-care visits should be emphasized for maintaining 
high level of CL compliance.

It has been known that poor initial instruction or lack 
of re-instruction can lead to non-compliance in CL 
wearers.24 However, a lack of correlation between beha
vior and knowledge was found in our study, implying that 
knowledge alone is not sufficient to drive good CL com
pliance. Our findings corresponded with some previous 
reports in medical students.25,26 Apart from knowledge, 
proper motivation, good doctor-patients relationship and 
strong regulation are importantly contributed to successful 
health promotion.27,28 Moreover, previous evidence has 
also shown that risk taking personalities, ie, being aware 
of health hazards demonstrating risky behaviors regardless 
of the awareness, are strongly related to overall CL com
pliance score.29 Multi-factors could have an influence on 
behavior in CL wearers.

In terms of CL-related complications, corneal ulcer is 
considered as one of the most devastating complications 

Table 2 Behavior and Knowledge of Contact Lens Wear and Care of Participants (N = 336)

Questions Behavior Knowledge Correlation* (p value)

Yes No Yes No

Sleeping overnight with lenses 99 (29.46%) 237 (70.54%) 229 (68.15%) 107 (31.85%) 0.03 (0.527)

Sharing lenses with friends 15 (4.46%) 321 (95.54%) 321 (95.54%) 15 (4.46%) 1.00 (< 0.001)
Replace lenses as recommended 186 (55.36%) 150 (44.64%) 295 (87.80%) 41 (12.20%) 0.05 (0.367)

Swimming with contact lenses 86 (25.60%) 250 (74.4%) 306 (91.07%) 30 (8.93%) 0.08 (0.146)

Using tap water for cleaning/rinsing lenses 51 (15.81%) 285 (84.82%) 323 (96.13%) 13 (3.87%) 0.001 (0.983)
Using fresh lens solution every day 263 (78.27%) 59 (17.56%) 298 (88.69%) 38 (11.31%) −0.04 (0.515)

Changing lens case every 1–3 months 303 (90.18%) 8 (2.38%) 255 (75.89%) 81 (24.11%) −0.04 (0.449)

Average total score (mean, SD) 5 (1) 6 (1) 0.03 (0.655)

Note: *Using Spearman’s rank correlation for each question and Pearson correlation for average total score.
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which can lead to permanent visual impairment.30 Our 
previous study reported that 17.65% of severe microbial 
keratitis were associated with CL uses during 2010 to 
2016.31 This prevalence was reported as high as 43.9% 

in the developed countries.30 Sleeping overnight with lens, 
poor storage cases hygiene, method of CL purchase, and 
swimming with lens were the important risk factors for 
CL-related corneal ulcers.8,11,16,32,33 Sleeping with lenses 
was found in over a half of patients with corneal ulcers.30 

We found a slightly increased risk of corneal ulcers in 
students with a history of corneal ulcer, but it was not 
statistically significant, unlike findings from previous 
study.11,34,35 This might be explained by the differences 
of study design, subject characteristics and definition of 
overnight wear among studies.

The current study demonstrates that swimming pool 
was significantly associated with a higher rate of 
a history of CL-related corneal ulcer, similar to previous 
study in Singapore.33 Approximately one fourth of our 
students had swum with their lenses before, which was 
similar to the report from Singapore (32.8%),36 but less 
than recent report from US, which found students swim
ming with lenses to be 62–75% with a peak at college 
age.13,36 This high rate might be a result of the unclear 
recommendation from different purchase points and lack 

Table 3 Association Between Gender and Contact Lens (CL) Pattern with Poor CL Behavior

Factors Categories Contact Lens Behaviors Univariate Analysis Multivariate Analysis

Poor Good OR (95% CI) P value Adjusted OR 
(95% CI)

Adjusted 
p value

Gender Male 25 (37.88%) 41 (62.12%) 0.75 (0.43, 1.30) 0.309

Female 121 (44.81%) 149 (55.19%)

Lens replacement schedule Monthly 132 (56.44%) 171 (56.44%) 1.03 (0.47, 2.25) 0.942

Daily/bi-weekly 12 (42.86%) 16 (57.14%)

Colored contact lenses Yes 27 (49.09%) 28 (50.91%) 1.32 (0.73, 2.38) 0.354

No 100 (42.19%) 137 (57.81%)

Purpose of wearing lenses Refractive correction 125 (43.10%) 165 (56.90%) 0.90 (0.48, 1.68) 0.746

Cosmetic purposes 21 (45.65%) 25 (54.35%)

Refractive errors < −3.00 D (high myopia) 52 (50.49%) 51 (49.51%) 1.51 (0.94, 2.40) 0.084 1.36 (0.83, 2.23) 0.227

≥ −3.00 D (low myopia) 94 (40.34%) 139 (59.66%)

Place of purchase Flea market 25 (52.08%) 23 (47.92%) 1.69 (0.90, 3.15) 0.099 1.83 (0.96, 3.48) 0.066

Internet 27 (61.36%) 17 (38.64%) 2.47 (1.27, 4.78) 0.007* 2.74 (1.39, 5.41) 0.004*

Optical shop 92 (39.15%) 143 (60.85%)

Wearing experience > 1 year 119 (47.60%) 131 (52.40%) 1.98 (1.18, 3.33) 0.008* 1.82 (1.04, 3.18) 0.035*

≤ 1 year 27 (31.40%) 59 (68.60%)

Lens wear duration per day > 12 hours 17 (62.96%) 10 (37.04%) 2.37 (1.05, 5.35) 0.037* 2.56 (1.07 6.13) 0.035*

≤ 12 hours 129 (41.75%) 17 (62.96%)

Lens wear per week > 5 days 53 (51.46%) 50 (48.54%) 1.59 (1.00, 2.54) 0.049* 1.38 (0.84, 2.26) 0.197

≤ 5 days 93 (39.91) 140 (60.09%)

Note: *Statistical significance at p value < 0.05. 
Abbreviations: CI, confidence interval; OR, odds ratio.

Table 4 Contact Lens-Related Ocular Complications and Eye 
Check-Up (N = 336)

History N (%)

Contact lens-related ocular complications

Corneal ulcers 34 (10.12%)

Other complications 53 (15.77%)
Red eye 11 (3.27%)

Dry eye 6 (1.78%)

Eye irritation 2 (0.59%)
Eye fatigue 1 (0.30%)

Unspecified 32 (9.52%)

Eye check-up

Before and after wearing 17 (5.06%)
Only before wearing 78 (23.21%)

Only after wearing 22 (6.55%)

Never 219 (65.18%)
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of reinforcement from eye care professionals.37 It has been 
shown that swimming in a chlorinated pool allows for 
accumulation of gram positive bacteria which were the 
same as those found from pool water, in the lens, regard
less of lens materials.38 If one considers the benefits of CL 
wear during water activities outweigh the risk of compli
cation, the use of daily disposable lenses with tight-fitting 
goggles and discarding lenses immediately after swim
ming episode may be a safer practice to minimize the 
risk of corneal infection.37,38 Pseudomonas aeruginosa is 
the most common pathogen detected in CL-related micro
bial keratitis.17,30 Interestingly, it has been detected in 524/ 
7904 (6.6%) waters examined in hot tubs, tap water, 
jacuzzis, swimming pool and bottled water.39

Fifty-one students (15.81%) reported using tap water for 
cleaning or rinsing lenses. Domestic water can be a source of 
Acanthamoeba contamination.40 Nearly 85% of patients with 
Acanthamoeba keratitis, one of the most devastating forms of 
corneal ulcers, had a common risk factor of exposing lenses 
to water.41,42 Identical strains of free-living Acanthamoeba 
have been recovered from water supply, contact lens cases43 

and cornea44 of patients with Acanthamoeba keratitis. 
Inappropriate water exposure during wear and care of CL 
can also lead to bacterial contamination.45 Exposure to any 
source of water while wearing CL are likely to increase the 
risk of infection.44 Unexposed lenses and storage cases to 
any kinds of water for a one month-period has been proven to 
eliminate Acanthamoeba contamination.46

Table 5 Association Between Type of Gender, Contact Lens, Risk Behaviors and History of Having Contact Lens-Related Corneal 
Ulcer in Participants

Factors Categories History of Contact Lens- 
Related Corneal Ulcer

Univariate Analysis Multivariate Analysis

Yes No OR (95% CI) P value Adjusted OR  
(95% CI)

Adjusted 
p value

Gender Male 11 (16.67%) 55 (83.33%) 2.15 (0.99–4.66) 0.053 2.78 (1.20, 6.42) 0.017*

Female 23 (8.52%) 247 (91.48%)

Contact lens replacement schedule 1 Month 31 (10.23%) 272 (89.77%) 1.48 (0.33, 6.54) 0.586

<1 Month 2 (7.14%) 26 (92.86%)

Colored contact lenses Yes 7 (12.73%) 48 (87.27%) 1.35 (0.55, 3.34) 0.507

No 23 (9.70%) 214 (90.30%)

Place of purchase Flea market 5 (10.42%) 43 (89.58%) 1.18 (0.42, 3.31) 0.746

Internet 7 (15.91%) 37 (84.09%) 1.92 (0.76, 4.86) 0.164

Optical shop 21 (8.94%) 214 (91.60%)

Washing hand before inserting/removing 

lenses

Yes 23 (8.21%) 257 (91.79%) 0.37 (0.17, 0.80) 0.012* 0.51 (0.21, 1.20) 0.123

No 11 (19.64%) 45 (80.36%)

Sleeping overnight with lenses Yes 12 (12.12%) 87 (87.88%) 1.35 (0.64, 2.84) 0.433

No 22 (9.28%) 215 (90.72%)

Sharing lenses with friends Yes 4 (26.67%) 11 (73.33%) 3.53 (1.06, 

11.76)

0.040* 2.09 (0.57, 7.71) 0.268

No 30 (9.35%) 291 (90.65%)

Replacing lenses as recommended Yes 18 (9.68%) 168 (90.32%) 0.90 (0.44, 1.83) 0.765

No 16 (10.67%) 134 (89.33%)

Swimming with contact lenses Yes 18 (20.93%) 68 (79.07%) 3.87 (1.87, 8.00) <0.001* 3.44 (1.57, 7.55) 0.002*

No 16 (6.40%) 234 (93.60%)

Using tap water to clean/rinse lenses Yes 10 (19.61%) 41 (80.39%) 2.65 (1.18, 5.95) 0.018* 2.26 (0.93, 5.49) 0.073

No 24 (8.24%) 261 (91.58%)

Using fresh lens solution every day Yes 24 (9.13%) 239 (90.87%) 0.56 (0.24, 1.27) 0.165

No 9 (15.25%) 50 (84.75%)

Changing lens case every 1–3 months Yes 31 (10.23%) 272 (89.77%) NA NA

No 0 (0%) 8 (100%)

Note: *Statistical significance at p value < 0.05. 
Abbreviations: CI, confidence interval; NA, not available; OR, odds ratio.
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Cosmetic CL becomes increase in trend especially in 
young generation in several countries23,47 including in 
Thailand. This might be resulted from commercial influ
ences, attitude of good appearance, reasonable price and 
ease of purchase. Many cosmetic CL brands have been 
approved by Thai FDA, eg, Kitty Kawaii, Pretty Doll and 
Sweety Plus. We found 55 students (18.84%) using 
colored cosmetic CL. Although some studies have pointed 
out the risk of infection in cosmetic CL wearers,23,47,48 we 
did not observe significant association between cosmetic 
colored CL and poor contact lens behaviors or CL-related 
corneal ulcers. The discrepancy compared to other studies 
may be due to the monitoring and approval of cosmetic CL 
from the Thai FDA. Most of students in our study wear 
Thai FDA approved colored CL with refractive error cor
rections (mean refractive errors of −2.21 D) and only three 
students used purely cosmetic lens with zero power, 
whereas in other studies, cosmetic CL with zero power 
was used.47,49

The awareness of CL-related complications is low 
among young generation and 87% of them still prefer to 
wear CL despite of having CL-related problems.50,51 The 
awareness of CL complications in our study is still insuffi
cient. Although all students knew at least one of CL- 
related complications, only 40.77% of them recognized 
severe complication of CL-related corneal ulcers. Only 
17 students (5.06%) reported having eye check-up both 
before and after wearing CL. Several studies showed that 
significant portion of students would not visit eye doctors 
and continue wearing their lens.25 Importance of regular 
eye check-up should be emphasized in young CL wearers.

The limitation of this study was a nature of online 
survey, which might result in bias data due to no random 
sampling and low response rate. This survey was taken 
from the two selected Rajabhat universities, therefore our 
findings might not be an accurate representative of general 
population of university students elsewhere. Some impor
tant factors associated with poor CL behaviors including 
age group, study fields (medical vs non-medical), socio
economics and CL type cannot be assessed due to the 
homogenous profile of population in the current study. 
We did not use frequency scale and no question assessed 
rub and rinse techniques in our survey questionnaires. 
Standardized questionnaire covering all aspects of CL 
behavior and knowledge should be developed as 
a consensus. Our study used self-report of hygiene and 
complications which were prone to be underreported. 
However, severe complication of corneal ulcer is unlikely 

to be neglected, therefore our estimates on this item should 
be valid.

In summary, this study indicated that Thai Rajabhat 
University students had inadequate CL wear and care beha
vior. Purchasing lenses from the internet, experienced CL 
wearers and long wearing time per day were associated with 
poor CL behaviors. Whereas, male gender, using tap water 
for cleaning or rinsing lenses and swimming with lenses were 
associated with higher risk of having history of CL-related 
corneal ulcer. We have provided the public health organiza
tions with the information which might lead to development 
of safer health care policy for CL users. Good CL practices, 
awareness of CL-related complications and place of purchase 
should be carefully explained to all beginners and regularly 
stressed in experienced CL wearers to minimize preventable 
visual damages in young population.
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