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the continuous demand, CL-induced ocular complications 
induced by CL wear, especially corneal ulcer (CU) is 
still troublesome.1-5 The at-risk population being young 
adults, who are the main CL wearers, several studies were 
conducted among them to evaluate the risk factors for 
ocular complications. Many risk factors were identified, 
including, sleeping while wearing CLs.6-11 The risk of  
microbial keratitis increased by about five-fold among 
subject who wear their CLs during sleep.7 In yet another 
study, CL wearers who developed CUs were found to wear 
CLs overnight.11 Swimming with CL was reported in more 
than one-third of  CL wearers who suffered with CU.11,12 

INTRODUCTION

Although there are continuous breakthroughs in the 
contact lens (CL) industry, to provide safe CLs and to meet 

Abstract
Introduction: Although there are continuous breakthroughs in the contact lens (CL) industry, to provide safe CLs and to meet 
the continuous demand, CL-induced ocular complications induced by CL wear, especially corneal ulcer (CU) is still troublesome.

Purpose: To evaluate the adherence to the guidelines of CL care practice among the students of Umm Al-Qura University in 
Makkah, Saudi Arabia.

Materials and Methods: A cross-sectional structured questionnaire survey of 31 elements was conducted electronically on 
4462 college students from the preparatory year, in the Umm Al-Qura University to evaluate the general knowledge and practice 
of CL wear, care and its possible complications.

Results: A total of 543 (50.1%) students, out of 1074, wore CL. 335 (63.3%) female students used CL for cosmetic reasons 
which were significantly high (P < 0.001). 148 (29.8%) students wore CLs for more than 3 years. Among these CL wearers, 
66 (13.3%) students wore CLs for more than 8 h daily, 33.1% wore daily disposable CL, 7.9% wore weekly disposable CL, and 
55% wore monthly disposable CL. 58 (11.6%) students slept with the CL. 73 (14.6%) and 34 (6.8%) students wore CL during 
shower and swimming, respectively. 33 (6.6%) students did not wash their hands before handling CL. 349 (70.4%) students 
did not rub their CL with fingers before soaking in the solution. 100 (20.1%) did not rinse their CL. About 253 (52.2%) students 
had ocular complaints. 260 (79.7%) students had some allergic reaction, dry eyes in 132 (40.2%) were advised to quit CL 
wear by doctors, corneal abrasions in 58 (17.4%), and CUs in 26 (8%). 53 (16.3%) students used CL for more than 3 years 
(P = 0. 043), frequent daily use of CL (P = 0.019), sleeping with CL (P <0.0001), and water activity as a shower (P = 0.002) or 
swimming (P = 0.016) were associated with CU.

Conclusion: More than half of our students experienced eye complications due to improper care of CL. Increasing awareness 
is crucial to avoid identified risk factors for CU.
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Poor hygiene practices, and failure to follow the instruction 
of  use, are major risk factors for corneal inflammation 
among CL users.11 Many earlier reports showed that 
Pseudomonas aeruginosa and Staphylococcus aureus have been 
the most common frequently isolated organisms.4-6,11,13-15 
Therefore, it is utmost important to increase awareness of  
prospective CL users on proper lens care, especially the 
use of  well-fitting daily-disposable lenses13,16 and regular 
after care.

MATERIALS AND METHODS

A cross-sectional structured questionnaire survey of  
31 elements was conducted electronically on 4462 college 
students from the preparatory year, in the Umm Al-Qura 
University to evaluate the general knowledge and practice 
of  CL wear, care and its possible complications. Any 
college student who has ever worn CL for whatever 
reason and for any period was enrolled in this study. 
The electronic structured questionnaire was distributed 
among the students from February 2015 to April 2015. 
All the questions were prepared in English and answers 
were also given in English by all the students. The 
questionnaire consisted of  single-response questions and 
one multiple-response question. The following data were 
collected: Gender, age, use of  CL, use of  spectacles, type 
of  CL, water activity, hygiene practice, and complication 
of  CL use.

The nature of  the study was explained to all the students 
at the beginning of  the questionnaire. The study followed 
the tenets of  the Declaration of  Helsinki and was approved 
by the Umm Al-Qura University Ethics Committee.

Statistical Analysis
Statistical analyzes were performed using the Statistical 
Package for the Social Science (SPSS: An IBM Company, 
Version 16.0, IBM Corporation, Armonk, NY, USA). Data 

are presented as mean ± standard deviations, median, range, 
or percentage where appropriate. One-way ANOVA test 
followed by post-hoc tests (Bonferroni test) or independent 
t-test for quantitative data or chi-square test for qualitative 
data were used to compare differences between subjects of  
study where appropriate. P < 0.05 was regarded as significant.

RESULTS

General Characteristics of Subjects
About 4462 college students from the preparatory year, 
Umm Al-Qura University were invited to participate in this 
study. The response rate was 24.1% (1074/4462). Out of  
1074, college students who responded to the questionnaire, 
543 (50.1%) students had previous or current CL use, 
393 (72.4%) students were currently wearing CL, and the 
remaining 150 (27.6%) had stopped wearing CL for variable 
reasons (Figure 1).

The reasons reported by students who stopped CL 
wearing were; loss of  interest after cosmetic purpose use in 
32 (26.4%), experiencing complications in 12 (9.9%), failure 
to keep up with the instructions in 7 (5.79%), discomfort in 
one (0.8%), no special reason in 38 (31.4%), and 31 (25.6%) 
did not mention any reason (Figure 2).

Demographic Characteristics of the Study Group
The characteristics of  the study group were listed in 
Table 1.

Of  the total surveyed male students, 677 (63.7%) were 
19-year-old. Out of  which 349 and 328 were CL wearers 
and non-wearers, respectively. A total of  691 (65.1%) 
students were females, the majority of  them were 
CL wearer (P < 0.001). CL preference versus glasses 
significantly differs between CL wearer and non-wearer CL 
as 326 (60.7%) students of  CL wearer were found to prefer 
CL (P < 0.0001). 237 (43.6%) students of  CL wearer had 

Total numbers of college students at the preparatory year at Umm Al Qura University: 4462

Total numbers of college students for analysis: 1074

Contact lens wearer: 543 Non-contact lens wearer: 531

Still wearing: 393 Stop wearing: 150

Figure 1: Characteristics of the study group
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spectacles compared to 138 (26%) students of  the non-CL 
wearer (P < 0.0001).

Characteristics of CL Wearer
The characteristics of  CL wearer are listed in Table 2. 
The reasons for using CLs varied among students, it 
was found that 335 (63.3%) of  the respondents used 
them for cosmetic reasons, and 194 (36.7%) students 
used them to correct vision. Moreover, types of  CL 
varied among users. 7 (1.4%) students wore rigid gas 
permeable lenses. 491 (98.6%) students wore soft CLs, 
69 (13.9%) students wore daily disposables, 39 (7.2%) 
students wore weekly disposables, 36 (7.8%) students 
wore monthly disposable, and 353 (71%) students wore 
conventional lenses.

Of  the participants, 358 (70.2%) students had worn CLs 
for <3 years, and 148 (29.8%) students had worn CLs for 
more than 3 years. Thus, the minority of  participants in 
this study was experienced wearers. For the daily wearing 
time, 66 (13.3%) students wore CLs for more than 8 h 
daily; furthermore, 58 (11.6%) students reported that they 
slept with their CLs.

Students also reported concomitant water activities and 
lens wear. 73 (14.6%) of  CL wearer recalled that they had 
been taken shower, while wearing their CLs and 34 (6.8%) 
of  participants reported they engaged in swimming activity 
while wearing their CLs.

Table 1: Demographic characteristic of the study 
groups
Characteristics Contact 

lens wearer 
(n=543)

Non-contact 
lens wearer 

(n=531)

P value

Gender (male/female) 78/464 293/227 <0.0001
Age/years 0.24

18 or below 92 93
19 349 328
20 60 75
21 18 15
22 9 4
23 or older 13 6

Had a pair of glasses 237 138 <0.0001
Preference to wear 
CLs/glasses

326/211 120/348 <0.0001

CL: Contact lens

Indication and types of CL
Reason for CLs

Vision correction/cosmetic or fashion reason 194/335
Type of used CLs

Soft/hard 491/7
Type of used CLs

Disposable/extended wear 173/325
CLs wear modality (%)

Duration of CLs use
<6 months 110 (22.2)
6 months-1 year 35 (7.1)
1-2 years 103 (20.8)
2-3 years 100 (20.2)
More than 3 years 148 (29.8)

Frequency of CLs use
Daily 69 (13.9)
Weekly 39 (7.2)
Monthly 36 (7.8)
Only on special occasions or other 
events (cosmetically)

353 (71)

The daily wearing time/hours
<6 h 142 (28)
6-8 h 287 (58)
12-24 h 52 (10.5)
1-2 days 5 (1)
More than 2 days 9 (1.8)

Frequency of sleeping with CLs
Every day 10 (2)
1-2 days a week 13 (2.6)
1-2 days a month 8 (1.6)
Less than once per month 27 (5.4)
Never 440 (88.4)

Water activities and CLs wear (%)
Frequency of taking a shower with CLs

Every day 20 (4)
1-2 days a week 12 (2.4)
1-2 days a month 10 (2)
Less than once per month 31 (6.2)
Never 424 (85.3)

Frequency of swimming with CLs
Every day 7 (1.4)
1-2 days a week 2 (0.4)
1-2 days a month 4 (0.8)
Less than once per month 21 (4.2)
Never 464 (99.2)

CLs and lens case hygiene practices (%)
Frequency of share of CLs

Every day 14 (2.8)
1-2 days a week 9 (1.8)
1-2 days a month 10 (2)
Less than once per month 71 (14.4)
Never 390 (78.9)

Frequency of hand wash before CLs use
Always 271 (54.5)
Sometimes 152 (30.6)
Rarely 41 (8.2)
Never 33 (6.6)

Rubbing CLs with fingers before soaking them in 
the solution

No 280 (56.5)
Yes 147 (29.6)
Not applicable 69 (13.9)

Rinsing CLs case
No 70 (14.1)
Yes 398 (79.9)

Table 2: Characteristic of the CL wearer (n=543)

(Contd...)

Figure 2: Reasons for stopping contact lens wearing
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Regarding CL hygiene, the majority of  wearers reported 
that they did not share their CL with others (390 (78.9%) 
students). 271 (54.5%) students followed hand hygiene 
before handling CLs while 193 (38.8%) students reportedly 
rarely followed hand hygiene and 33 (6.6%) indicated 
that they never washed their hands before handling CLs. 
Furthermore, 147 (29.6%) students reported that they 
rubbed their CLs with fingers before soaking in the solution, 
while 349 (70.4%) replied in the negative. Furthermore, 
398 (79.9%) students reported that they rinsed their CLs, 
while 100 (20.1%) students reported negatively. A changed 
CL solution occurred in 237 (47.9%) of  wearers at least 
weekly, and the majority of  wearers replaced their lens 
storage case at least once every 6 months, 193 (39.8%) of  
students replaced their lens storage case yearly.

A total of  151 (30.6%) students had their CL after specialist 
consultation. 64 (12.8%) students had at least aftercare 
every 6 months and 121 (24.3%) students consulted 
specialists for aftercare at least yearly. 313 (62.9%) of  the 
participants did not request any specialist assistance.

Eye Complications Associated with CL use
Eye complications associated with CL use were listed 
in Figure 3. Among participants 253 (52.2%) students 
reported that they had at least one problem related to the 
use of  CL. Out of  which 260 (79.7%) of  the students 
quoted allergy either to CL or its solution, followed 
by dry eyes in 132 (40.2%) students, corneal abrasions 
in 58 (17.4%) students, CU in 26 (8%) students, and 
53 (16.3%) students were advised to quit CL use by their 

doctor. 232 (47.8%) of  the students faced no problems 
associated with the use of  CL.

Factors Associated with Eye Complication Due to CL use
Factors associated with Eye complications due to CL use 
were listed in Table 3. Among several factors studied, we 
found that CL wearer who had a pair of  glasses had less 
complication (P = 0.007). In Addition, prolonged use of  CL 
(P = 0.006) and frequent use of  them per day (P = 0.024) 
were associated with complication. Sleeping with CL or 
taking shower reported to be associated with complication 
(P = 0. 018 and P = 0.004), respectively. CL users who did 
not rub their lenses with fingers before soaking them in the 
solution commonly experienced complications (P = 0.038). 

Table 3: Risk factors for ocular complication 
among CLs users
Factors Complication

Yes No P value
Had a pair of glasses 126 92 0.007

Vision correction/cosmetic or 
fashion reason

98/155 74/156 0.079

Frequency of CLs use 0.006
Daily 43 21
Weekly 23 13
Monthly 24 15
Only on special occasions or other 
events (cosmetically)

162 180

The daily wearing time/hours 0.024
<6 h 63 79
6-8 h 146 131
12-24 h 33 16
1-2 days 4 1
More than 2 days 6 2

Frequency of sleep with CLs 0.018
Every day 6 2
1-2 days a week 12 1
1-2 days a month 5 2
Less than once per month 15 12
Never 215 213

Frequency of taking shower with CLs 0.004
Every day 11 7
1-2 days a week 9 3
1-2 days a month 8 2
Less than once per month 23 7
Never 201 211

Rubbing CLs with fingers before 
soaking them in the solution

0.038

No 145 128
Yes 80 61
Not applicable 26 42

Ophthalmologist/optometrist/optician 
prescription for CLs

0.029

No/yes 165/88 170/61
Ophthalmologists/optometrists/
opticians visit for eye or CLs follow-up

0.035

Once every 2 weeks 4 23
Once every 6 months 36
Once a year 67 51
Never 146 158

CL: Contact lens

Table 2: (Contd...)
Not applicable 30 (6)

Frequency of change of CLs solution
Daily 57 (11.5)
On alternate days 47 (9.5)
Weekly 133 (26.9)
Less often than weekly 202 (40.8)
Not applicable 56 (11.3)

Frequency of replace of CLs with new ones
Daily 22 (4.5)
Weekly 19 (3.9)
Every 2 weeks 21 (4.3)
Monthly 94 (19.4)
Every 6 months 136 (28)
Yearly 193 (39.8)

CLs choose and follow-up schedule (%)
Ophthalmologist/optometrist/optician prescription 
for CLs

No/yes 343/151
Ophthalmologists/optometrists/opticians visit for eye 
or CLs follow-up 

Once every 2 weeks 4 (0.8)
Once every 6 months 60 (12)
Once a year 121 (24.3)
Never 313 (62.9)

CL: Contact lens
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Users who choose their CL after specialist consultation 
and were regularly visiting a specialist did not correlate 
with complication free and those who encountered 
complications.

Factors Associated with CU Due to CL use
Factors associated with CU among CL wearer were shown 
in Figure 4. Among several factors studied, we found that 
CU among CL wearer was associated with prolonged 
period of  CL usage (P = 0.043), frequent daily use of  
CL (P = 0.019), sleeping with CL (P < 0.0001), and water 
activity in the form of  taking a shower or swimming 
(P = 0. 002 and P = 0.016).

DISCUSSION

Across the world, CL is widely distributed among young 
adults, for reasons such as cosmetic or therapeutic, since its 
first use in 1887.17 Then onward, there has been continuous 
improvement in lens materials, disinfecting, and storing 
solutions. Nowadays, single solution to rinse, disinfect, 
and store for CL has replaced the conventional rubbing 
or enzymatic cleaning.16 However, CL usage is associated 
with increased incidence of  ocular complication, among 
them; CU is the most severe one which can predispose to 
visual loss.1-5 We found that 543 (50.1%) of  respondents 

were CL users, 150 (27.6%) of  them stop wearing CL for 
varying reasons. One of  the reasons is the occurrence of  
complications in 12 (9.9%). As all our subjects were in the 
same year, so no significant difference could be reported 
in age between CL wearer and non-wearer. Gender was 
significantly varied between CL wearer and non-wearer. 
Our finding was consistent with previous reports.18-21 In 
our study, we found that cosmetic purpose was the main 
reason for CL use, our finding was similar to previous 
reports.19,22 In our study, ocular complication due to CL use 
were found in 253 (52.2%) of  participants as compared to 
79.3% in another study.19

Several studies reported the incidence of  microbial keratitis 
among CL users. According to one study microbial keratitis 
and subsequently, CU occurred in about (1.1-2/10,000, 
2.2-4.5/10,000, and 10.3-35/10,000) per year for the rigid 
CL user, disposable soft CL, and extended-wear soft CL, 
respectively.6,17 Another report showed a high incidence of  
CU (57-86%) among CL users.23 These high percentages 
can be explained by the fact that this report (1983) was 
during the era when CL material and solution were still 
underdeveloped.

From our study, we stressed the fact that CU as a devastating 
complication which can end with visual loss. Our results 
showed that prolonged use CL, frequent daily use CL, 
and sleeping with CL in addition to participating in water 
activity in the form of  taking a shower or swimming while 
wearing CL were the major risk factors for CU acquisition 
among CL users.

The corneal surface is constantly lubricated by the tear 
film that maintains oxygenation and moisture. Therefore, 
prolonged use especially overnight can provoke hypoxia 
and hypercapnia of  the corneal epithelium, resulting in 
ischemic necrosis, which will lead to CU.9,10,14 Similar to 

Figure 3: The frequency of eye complication due to 
contact lens use

Figure 4: (a) Period of contact lens use, (b) daily use of contact lens, (c) sleeping with contact lens, (d) taking a shower with 
contact lens, (e) swimming with contact lens

d

cba
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our finding, prolonged use of  CL were associated with 
eye problems.19 In addition, sleeping with CL was found 
to be a major risk factor for CU among CL users in several 
reports.6-11 Lam et al. reported a five-fold increase in the risk 
of  microbial keratitis among patients who wear their CLs 
overnight.7 In another study, more than half  of  CL wearer 
who had CU reported that they were sleeping with their 
CLs (11) and swimming (33%) with their CL and (26%) of  
them do not follow hand reported to be associated with 
infected keratitis.11,12 Failure to comply with instruction 
of  use, poor hygiene are risk factor for CU in CL wearer 
in our study.22

Lack of  hygiene and improper care of  CL can predispose 
to the colonization of  the CL surface with bacteria, leading 
to biofilms formation, especially with P. aeruginosa.24,25 
Previous reports showed that P. aeruginosa and S. aureus are 
the most common frequently isolated organism.4-6,11,13-15 In 
one study, pseudomonas account for 24% of  organisms 
related to CL-induced ulcer.11

These microorganisms contain special structures known as 
pathogen-associated molecular patterns. These structures 
activate the innate immune response, mainly toll-like 
receptors (TLRs) that are expressed throughout the ocular 
tissue.26,27 This triggered innate immune response mediates 
further activation of  adaptive immune response. All 
together develop a defense against microbes which can 
precipitate corneal inflammation. Up-regulation of  TLR 
was reported in patients with vernal keratoconjunctivitis.27,28

Our finding suggested that all the risk factors associated 
with eye complication among CL wearer are preventable. 
The prospective CL user must be educated and counseled 
regarding the proper lens care, duration of  usage and 
hygiene practice while dealing with CL. Prolonged wear of  
CL, wearing it overnight and swimming or taking a shower 
while wearing CL must be avoided. CL must be bought 
from authorized eye care professionals, who can choose 
well-fitting CL, and provide advice for regular after-care.13,16 
Any individual with known risk factors of  developing CU 
must be advised that if  they experience any unexpected 
symptoms following CL use they must remove CL and 
seek medical advice as soon as possible for confirmation 
and early management to prevent loss of  vision. Thus, 
increasing public awareness of  prospective CL users on 
proper lens care and wear duration is crucial.

CONCLUSION

With the widespread use of  CL, CU associated with CL 
wear became more prevalent. Therefore, it is better to 
consider the identified risk factors in this study in the care 

of  CL wearer, which can help to focus effective prevention 
and treatment strategies.
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