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ABSTRACT

Background: The prevalence of refractive error is considered to be a significant
health issue. It can lead to lifelong negative consequences such as unstable
emotional developments and poor academic performance. It can also affect
people's quality of life. This research aims to assess the knowledge and
preference towards refractive error correction methods among the students at
Qassim University. Methodology: The study is cross-sectional, online
questionnaire-based study. Sample was collected from Qassim University
students in Qassim region in Saudi Arabia. Data was collected from the online
questionnaire platform. Questionnaire was designed by Google forms. Data
was collected in excel sheet then was transferred into SPSS software for
statistical analysis. Results: A total of 1310 students responded to the survey
tool. 861 of the participants had refractive error, 722 of them had myopia and
spectacles were the most preferred method of correction (72.3%). Refractive
surgery was known to 660 of the participants and 454 of them were willing to
undergo it. Fear of complications is the most common reason for not having
the procedure (57.1%). Conclusion: Refractive surgery is a frequently
performed procedure, but knowledge about the complications of this
procedure is poor among students at Qassim University. We recommend that
refractive surgical methods be introduced by physicians in order to educate

students on the safety and effectiveness of this procedure.

Keywords: Refractive errors correction, preference and attitude, Spectacles,
World health organization.

1. INTRODUCTION

A refractive error (RE) is a common type of vision problem. It happens when
the eye is unable to clearly focus on images from the outside world. Refractive
errors cause eye strain, which can be severe enough to cause visual

impairment. The most common types of RE are myopia, hyperopia and
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astigmatism (WHO, 2013). The prevalence of RE in Saudi Arabia, varies from region to region. For example, in a study conducted
among medical students at Qassim University, the prevalence was 48.8%, the same prevalence was also found in Jazan University
study, while in the Riyadh region, the prevalence of myopia was 48.7% (Al-Rashidi et al., 2018; Almudhaiyan et al., 2020; Abuallut
et al., 2020).

There are many different types of RE correction, including spectacles, which are simple and safe and contact lenses (Al-Osaif &
Aldairi, 2022; Banjar et al., 2023), which can cause infection if not used properly. However, there is variety of surgical options for RE
correction, including LASIK (laser in-situ keratomileusis), which is the most frequently performed method (Victor et al., 2005).
According to a study conducted in Saudi Arabia's western region, 93.5 % believed they have the knowledge about refractive
surgery, with family and friends being the primary sources of information and the majority believe it is the preferred method of
refractive correction. Moreover, the majority of them believe that the reasons for not undergoing refractive surgery are the high cost
and the risk of complications (Alghamdi et al., 2019).

Spectacles were the most popular in a study done in Nepal, with 87.3% of participants wearing them. Refractive surgery was
unknown to 76% of those in the study. According to the findings of the study, people who seek refractive surgery correction for
moderate-to-high refractive error types prefer it over glasses for life style and cosmetic reasons (Giri et al., 2020). Our aim in this
study is to determine the preference and attitude of RE correction methods among students at Qassim University in the period from
July 2022 to September 2022 in Qassim region, KSA.

2. MATERIALS AND METHODS
Study design and Setting

Descriptive cross-sectional study conducted from July 2022 to September 2022 using a validated 16-item self-administrated
questionnaire designed to survey students’” preference and attitude towards refractive errors correction methods. This study was

conducted among students in different specialties and levels in Qassim University, Saudi Arabia.

Sample size

Formula was used for calculating the adequate sample size in prevalence study is
n=@?p(1-p)/d

Where:

n=Sample size.

z= Confidence level, which is 1.96.

p= Expected prévalence, which is 50%.

d= Absolute error, which is 5%.

The sample size is 384.

Sampling technique (with inclusion and exclusion criteria)

This study was conducted using the snowball sampling technique with the inclusion criteria of students who study at Qassim
University, agree to participate and who are 18 years old or above either male or female. Students who do not study at Qassim
University, students who have trauma or injury to the globe or who have other ocular disorders and students who are aged less
than 18 years old are excluded.

Data collection methods

We collected the data using a self-administrated questionnaire using Google form. With high social media usage among the
population in Qassim region, the link of the survey was distributed to respondents, via WhatsApp groups, Telegram and Twitter.
The questionnaire was developed by (Attitude toward refractive error surgery and other correction methods: A cross-sectional
study) (Alhibshi et al., 2021). We obtained the consent from the study’s author, the questionnaire was in the English language, we
translated it from English to Arabic with slight modifications, a few questions were added to match the study objectives then
validation was done by pilot test. The survey consisted of 16 questions which included three parts. First part is about the
demographics including age and gender. Second part is about the knowledge of refractive surgeries, the preferred correction
method and the attitude towards the different methods. Third part is about the relationship between demographic factors of the
participants and their preference considering correcting refractive errors. The ethical approval was taken from the subcommittee of
Health Research Ethics, Deanship of Scientific Research, Qassim University, we obtained the inform consent from each participant
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before filling the questionnaire. A clear explanation of the study's purpose was given to the participants and the questionnaire did

not contain any personal information. Answers were not able to be tracked individually.

Plan for managing and analyzing data

Data were identified initially and then coded in the database excel sheet using a unique identification number. The data were stored
on a password-protected laptop with PI and CI; and all the data were maintained confidential. Only the research team had access to
the database for analysis purposes. The publication presents summary statistics and no identifying information used. We entered
the date collected from the questionnaire into the Statistical Package for Social Sciences (SPSS, version 25.0). Various descriptive
statistics were used to calculate frequencies, means and standard deviation. A chi-square test was used to compare the categorical

variables.

3. RESULTS

In this study, we were able to collect data from 1310 students at Qassim University. Among the sample, 82.5% of them were females
and 67.9% were aged between 21-30 years old. The prevalence of refractive errors among the participants was 65.7% (N=861).
Females reported significantly higher rate of refractive disorders than males where 67.3% of females reported refractive disorder
compared with 58.5% of males (P=0.011) while no significant difference was found between different age groups (P=0.508) (Table 1).
The leading cause of refractive error was myopia followed by astigmatism and finally hyperopia with (722/861, 83.9%), (276/861,
32.1%), (60/861, 7.0%) respectively.

Table 1 Demographic factors of the participants and its association with refractive disorder

Refractive disorder

Total
Yes No
N N% N N% N N% P-value
Male 229 175% | 134 | 15.6% | 95 21.2%
Gender 0.011*

Female | 1081 | 82.5% | 727 | 84.4% | 354 | 78.8%
18-20 391 298% | 256 | 29.7% | 135 | 30.1%
Age 21-30 890 679 % | 583 | 67.7% | 307 | 68.4% | 0.508

>31 29 2.2 % 22 2.6% 7 1.6%
72.30%
33.10%
14.80%
10.60%
E B
Spectacle Contact lenses  Refractive surgery None

Figure 1 Type of correction method
Among 861 patients with different refractive errors, spectacle was the most common correction method used (72.3%), followed

by contact lenses in 33.1 % while 10.6% had previously undergone refractive surgery and 14.8 % reported never using correction

methods for their refractive errors (Figure 1).

Medical Science 27, e106ms2874 (2023) 30f9



MEDICAL SCIENCE | ANALYSIS ARTICLE

Among the participants; 373 out of 861 of the participants reported being comfortable with using spectacles (43.3 %). The main
reason for this comfortable state was ease of use which reported by (353/373, 95.4 %) followed by maintenance free and cost which
reported by almost quarter of the students. On the other hand, limiting effects of spectacles on daily life was the main reason of
being not comfortable with spectacles (293/488, 61.8%) following by cosmetic reasons (282/488, 59.5%). Moreover, 33.9% of the
students reported that they were comfortable with using contact lenses which represented 56.5% of those reported using contact
lenses (285/504, 56.5%). The cosmetic purpose and comfortable effect were the main reasons for state of comfortable using contact
lenses. Moreover, 76.7% of the patients with refractive errors reported being aware of the surgical procedure for refractive error
correction (660/861) where 69.5% of those reported willing to undergo that procedure (454/660). The main reason for refrain to
undergo surgical procedures including fear of complications (101/199, 57.1%), cost of the procedure (76/199, 42.9%) and chance that
spectacles may be necessary after the surgery (54/199, 30.5%) (Table 2).

Table 2 Preference of students toward different correction methods

| Count | Percent

Are you comfortable with spectacles?

No 488 56.7%
Yes 373 43.3%
If yes, why are spectacles comfortable to you?

Ease of use 353 95.4%
Maintenance free 95 25.7%
Cost 83 22.4%
If no, why are spectacles not comfortable?

Require more maintenance 119 25.1%
Limiting effects on daily life (e.g., swimming) 293 61.8%
Cosmetic reasons 282 59.5%
Not comfortable 67 14.1%
Are you comfortable with using contact lenses?

Yes, I am comfortable using contact lenses 285 33.9%
No, I have tried contact lenses and do not find them comfortable 219 26.1%
I'have not used contact lenses but would consider doing so in the future 159 18.9%
I have not used contact lenses and would not consider doing so in the future | 177 21.1%

If yes, why are you comfortable with contact lens use?

Cosmetic purposes 214 75.9%
Maintenance 22 7.8%
Comfortable 191 67.7%
Are you aware of surgical procedure for refractive error correction?

No 201 23.3%
Yes 660 76.7%
If yes, would you be willing to undergo that procedure?

No 199 30.5%
Yes 454 69.5%
If no, state the most likely reason

Cost of procedure 76 42.9%
Fear of complications 101 57.1%
Lack of information 30 16.9%
Chance that spectacles may be necessary in future 54 30.5%
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m Family and friends = Social media = Physician = Lectures or course

Figure 2 Source of information toward surgical procedure of refractive errors

Moreover, we found that family and friends was the main source of information (85.3%) followed by social media in 51.5% of
the participants while physicians were the source of information for less than quarter of the sample (23.1%) and 10% took their
information from lectures or courses (Figure 2). Moreover, 25.9% of the participants thought that surgical procedures are dangerous
while 46% of them did not know the degree of the complications while 41.6% thought that they are simple and 12.4% thought that
they are advances. Moreover, 66.7% of the participants thought that vision weakness comes back after a period of laser procedures.

Moreover, we found that gender of the participants has a significant impact on their preferences. Higher percent of male
students thought that spectacles were comfortable than females (53.7% of male compared with 41.4% of females, P=0.008) while
female students were more comfortable with contact lenes than males (37.7% vs 12.7%, P=0.000) where most of the male students
reported never using contact lenses. Moreover, females showed higher willing to undergo surgical refractive correction procedures
than males (71.3% of females compared with 59.8% of male, P=0.02) however, no difference between gender considering awareness
of the surgical procedures (P=0.873). Moreover, age did not seem to have a significant effect on the preference however, it seem that
older participants were being comfortable with spectacles than younger participants while younger participants were more

comfortable with contact lenses (Table 3).

Table 3 The relationship between demographic factors of the participants and preference considering correcting refractive errors

Gender Age

Male Female P-Value | <20 >20 P-Value
Are you comfortable with spectacles?
No 62 | 46.3% | 426 | 58.6% 154 | 60.2% | 334 | 55.2%
Yes 72 | 53.7% | 301 | 41.4% 0008% o 30.8% | 271 | 448% | OO0
Are you comfortable with using contact lenses?
Yes, l am comfortable using

16 | 12.7% | 269 | 37.7% 89 359% | 196 | 33.1%
contact lenses
No, I have tried contact
lenses and do not find them 16 | 12.7% | 203 | 28.4% 48 19.4% | 171 | 28.9%
comfortable 0.000* 0.022%
I have not used contact lenses
but would consider doing so | 35 | 27.8% | 124 | 17.4% 57 | 23.0% | 102 | 17.2%
in the future
I have not used contact lenses | 59 | 46.8% | 118 | 16.5% 54 21.8% | 123 | 20.8%
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and would not consider

doing so in the future

Are you aware of surgical procedure for refractive error correction?

No 32 [ 239% | 169 | 23.2% 67 262% | 134 | 22.1%

0.873 0.202
Yes 102 | 76.1% | 558 | 76.8% 189 | 73.8% | 471 | 77.9%
If yes, would you be willing to undergo that procedure?
No 41 | 40.2% | 158 | 28.7% 48 25.7% | 151 | 32.4%

0.02* 0.091
Yes 61 | 59.8% | 393 | 71.3% 139 | 74.3% | 315 | 67.6%

4. DISCUSSION

Refractive errors are considered one of the leading causes of loss of vision worldwide (Flaxman et al., 2017). Therefore, it has been
the subject of various studies to determine its prevalence in different populations, the risk factors involved and possible methods of
correction. The preference of patients toward different management methods of their medical condition is considered very
important in preparing for this management to ensure the adherence to treatment (Jimmy and Jose, 2011; Fernandez-Lazaro et al.,
2019). Understanding the reasons for using these methods would help in preparing proper management of such medical condition.
There is an increasing incidence of errors of refraction in the younger age individuals which increase the social and economic
burden of the affected individuals globally as reported by Ghaderi et al., (2018) and Lou et al., (2016), this study was conducted
among 1310 students in Qassim university, Saudi Arabia and the data showed that 65.7% of the students reported having refractive
errors where most of them were affected by myopia followed by astigmatism and hyperopia. This is higher than reported in a
previous study conducted among medical students at Qassim University and showed a prevalence of 48.8% (Al-Rashidi et al.,
2018). This difference between the studies showed the significant increase in the prevalence of refractive errors in 5 years interval in
the same population. Moreover, another study conducted in Arar city, Saudi Arabia showed that the prevalence of refractive errors
among adults was 45.8% where myopia was the most common type followed by hyperopia and stigmatism (Parrey and Elmorsy,
2019). In a study conducted at Aljouf university, Saudi Arabia, shows a prevalence of refractive errors of 83.1% where 74.13% of
them were myopic and 53.73% were astigmatic (Alruwaili et al., 2018). Moreover, a previous study conducted among adolescents at
King Abdul-Aziz Medical city, Riyadh, Saudi Arabia in 2010 reported a significantly lower prevalence of 9.8% where 4.5%
presented as myopia, 6.5% as astigmatism, 1.5% as hyperopia and 0.65% as amblyopia (Rowaily and Alanizi, 2010). In Al Riyadh,
another study found that 55.5% of the adolescents had some form of refractive errors where myopia was the most common type
(53.3%) followed by hyperopia (2.2% while 15% of them had stigmatism (Alsaqr et al., 2018). Moreover, another study conducted
among medical students at Imam Abdulrahman Bin Faisal University showed that 47.9% of the students participating in this study
had a degree of myopia (Alsaif et al., 2019). International studies showed different results considering prevalence of refractive
errors. Our results were higher than reported in some previous studies including study conducted in Malaysia showed a prevalence
of refractive errors among university students by 32.24% (Gopalakrishnan et al., 2011), while Salih, (2018) showed that 33% of the
students in Al-Mustansiriya Medical College, Iraq had refractive errors. Moreover, our results were higher than reported in two
studies conducted in India (48.3%, 47.4%) (Patel et al., 2019; Kshatri et al., 2016), Nepal (51.4%) (Rizyal et al., 2019) and Pakistan
(47%) (Parveen et al., 2016).

Spectacles, contact lenses, refractive surgery are available choices for refractive errors correction (Ayyappan et al., 2019). In the
current study, 72.3% of the participants use spectacle while 33.1% use contact lenses in order to correct their refraction errors where
10.6% of them reported that they performed a refractive surgery. This indicates that the growing popularity of contact lenses and
refractive surgery has not affected the use of eyeglasses, the most common form of refractive correction (Dandona et al., 2002;
Holden et al., 2000). Considering preferences of patients toward different correction methods, we found that 43.3% of the
participants were comfortable with spectacles while 33.9% were comfortable with contact lenses and 69.5% had the willing for
undergoing refractive surgery. The main reason for this comfortable state was ease of use while limiting effects of spectacles on
daily life was the main reason of being not comfortable with spectacles. The cosmetic purpose and comfortable effect were the main
reasons for state of comfortable using contact lenses. Our results were slightly similar to the results of previous study which
showed that more than half of the students found glasses comfortable where the main reason was ease of use while the main cause
for glasses discomfort was their limiting effect on daily activity, being not aesthetically pleasing and required more maintenance
(Alhibshi et al., 2021). Moreover, another study done in Saudi Arabia showed that most of the participants believed that glasses are
easily accessible and increased their quality of life (Alghamdi et al., 2019). Many previous studies showed similar hindrances to

glasses wear as our results stating that glasses were a hassle and did not appeal to the participants cosmetically (Fylan et al., 2005;
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Yasmin and Minto, 2007). Moreover, many studies showed similar results considering that comfort with contact lenes was
attributed with cosmetic reasons, ease of use and convenience (Kanonidou et al., 2011; Lee et al., 2000; Unnikrishnan and Hussain,
2009).

The prevalence of having refractive surgery reported in this study was similar to what reported by previous studies (Alghamdi
et al., 2019; Alhibshi et al., 2021). The low rate of performing refractive surgeries among our population could be related to the high
cost of the surgery where 42.9% of those participants reported not welling to undergo the operation reported the cost as the barrier
for not performing the surgery as well as fear from complications and fear from need for spectacles after the surgery. This is similar
to the results of Alghamdi et al., (2019) who showed that 43.2% of the students reported that the main barrier preventing them from
performing the surgery was the high cost followed by fear of complications and lack of information. Moreover, in our study, 69.5%
of the patients reported welling to perform the surgery which is higher than reported by Puri and Elangovan, (2016) at Meenakshi
Medical College, India which showed that 65.92% of the participants showed no desire to perform the surgery mainly because of
fearing from complications. Moreover, only 25.9% of the participants thought that refractive surgery is dangerous and 12.4%
thought that it causes advances complications.

Furthermore, 76.7% of the patients were aware about the surgical procedure for refractive error correction which is better than
reported in previous studies in India that showed that 64% of the participants did not know that refractive surgery able to improve
their vision (Usgaonkar and Tambe, 2018) while other studies showed better awareness including study of Puri and Elangovan,
(2016) which showed that 92.51% of the medical students were aware of refractive surgery and study of Filho et al., (2013) showed
that 85.7% of the medical students have heard of the refractive surgery.

Moreover, we found in this study that there is a difference between genders considering their preference toward different
correction methods where male preferred glasses and female preferred contact lenses while higher percent of females showed
welling to undergo refractive surgeries than male. This could be related with cosmetic benefits of both of contact lenses and surgery
where females would be highly interested. This was reported is many studies which showed that females tend for using contact
lenses than males mainly because of cosmetic purpose (Berenson et al., 2019; Irfan et al., 2019; Alharbi and Sarriyah, 2019).

This study had some limitations including the significantly unequal male to female ratio where females were more willing to
participate in the study. Moreover, the depending on self-reported questionnaire to assess the prevalence of medical condition
could lead to some bias where some individuals may not know that they had refractive errors and other may overestimate their
condition. Therefore, adding improvement to the study by depending on clinical examination in diagnosis of refractive errors could

increase the significance of the study.

5. CONCLUSION

In conclusion, there is an increasing rate of having refractive errors among university students at Qassim University. Moreover, the
study showed that many students had good knowledge considering refractive surgery however most of this information was from
family and friends. The fear of complications was the main deterrent to not undergoing refractive surgery, so we advised that
medical professionals introduce refractive surgical correction techniques and give students more information about the safety and

effectiveness of these surgeries.
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