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Abstract

Background: Ophthalmic drops are a widely used pharmaceutical form for the treatment of ocular conditions. However, patient knowledge
regarding the appropriate use and storage remains inconsistent and is often suboptimal. The aim was to determine the level of patient
knowledge and awareness related to the correct usage and storage of ophthalmic drops, through a literature review.

Methods: Relevant studies published after the year 2000 were selected for review based on the inclusion criteria, focusing on patient
knowledge and storage practices related to ophthalmic drops.

Results: Twenty-eight studies met the inclusion criteria, with an average sample size of 315 participants. Of these, fourteen studies involved
glaucoma patients, two studies included postoperative cataract patients, two studies comprised of patients with both glaucoma and ocular
hypertension, and ten studies involved patients with various ocular conditions that warranted the use of ophthalmic drops. To assess
instillation techniques, nine studies employed video recordings, ten used questionnaires, five incorporated both methods and four studies
were observational.

The results demonstrated that eyedrop administration remains a challenge among patients, resulting in bottle contact, inaccuracy and poor
hand hygiene. The provision of education significantly improved technique in short-term follow-ups with improvements noted in accuracy,
reduced contamination, and increased patient adherence. Poor eyedrop technique was noted in elderly patients, patients with low health
literacy and in patients undergoing long-term therapy. Forgetfulness, inattentiveness, limited prior instruction, as well as physical and visual
impairment were identified as attributers to correct eyedrop administration.

Conclusion: Patients lack knowledge and awareness on the use and storage of ophthalmic drops. Enhancing patient education is essential to

improve understanding and correct practices of ophthalmic drop administration.
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Introduction

Visual impairment remains a global health challenge, primarily
caused by conditions such as uncorrected refractive errors,
cataract, glaucoma, and diabetic retinopathy, among others.
Of these conditions, glaucoma, associated with irreversible
blindness, can be effectively managed when diagnosed early and
treated appropriately, with ophthalmic drops forming part of the
management strategy.?

Ophthalmic drops are sterile solutions or suspensions intended
for topical administration into the eye. These formulations contain
pharmacologically active agents such as antibiotics, mydriatics
and anti-inflammatory drugs, and may also include antimicrobial
preservatives as excipients to maintain microbial stability. There
are many different routes of administration for pharmaceutical
products, and the site of administration plays an important role in
the effectiveness of medicine. The localised delivery of ophthalmic
drops directly into the conjunctiva, eyelid epidermis, or cornea
offers a targeted effect, making it advantageous in managing
ocular conditions such as dry eye and glaucoma, as well as
inflammatory conditions of the anterior segment.?

Despite the proven efficacy of ophthalmic drops in treating
several ocular conditions, prognosis remains poor due to various

https://doi.org/10.36303/SAPJ.3528

contributing factors, such as patient nonadherence, perceived
inconvenience, preference for oral medication, and improper
administration techniques.* As a result, failure to correctly use
ophthalmic drops may prolong these conditions, leading to
permanent visual impairment.> Unaddressed visual impairment
impacts health, social inclusion, and economic productivity,
reducing educational opportunities and quality of life and
increasing mortality risk.6 Thus, reiterating the importance of early
intervention and management.

Although ophthalmic drops are integral to therapeutic efficacy,
studies have shown that many patients struggle to administer
them appropriately.” Factors such as difficulty reading labels and
improper administration technique can lead to misidentification
of medication or the treated eye, reduced dosage, contamination,
and ocular complications.* In addition, for ophthalmic drops
to produce the required effect, they should be chemically and
microbiologically stable, retaining their physical, chemical
and microbial properties integrity, and microbial properties
throughout their designated shelf life® Exposure to high
temperatures and humidity can cause instability; therefore,
patient education on correct storage is vital in maintaining drug
stability and preventing contamination.
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Patient adherence refers to the extent to which patients
actions and behaviours align with physicians’ instructions.’
Poor compliance often results from a combination of factors
including complex dosage regimes, physical barriers such as
reduced manual dexterity or visual impairment as well as limited
knowledge regarding ocular conditions and the importance of
treatment adherence.’ Within the framework of patient-centred
care, improving compliance requires involving patients in their
treatment plans and overcoming communication barriers that
frequently arise between patients and healthcare providers. These
barriers can adversely affect patient adherence when patients lack
a complete understanding of their condition and the rationale
behind the treatment intervention. Therefore, effective patient
education is critical for improved compliance and treatment
outcomes

Methodology

A scoping review, approved by the Biomedical Research Ethics
Committee of the University of KwaZulu-Natal (Reference number:
00006097), was undertaken to explore this topic of interest.
The objective of the review was to better understand patients’
knowledge and awareness regarding the appropriate use and
storage of ophthalmic drops.

Inclusion criteria

« All published research articles that explicitly defined knowledge
and awareness of ophthalmic drop use.

« Studies that describe their sampling technique.

+ Studies conducted and published between the years 2000 and
2020 were included to align with the timeframe of original
project and data collection. Despite this cutoff, the included
studies provide valuable insights into patient knowledge and
awareness of ophthalmic drop use, which remain relevant to
current clinical practice.

« Articles published in English.

Exclusion criteria

« Studies where the definitions of knowledge and awareness
were not specified.

« Studies published prior to the year 2000.
«+ Grey literature.

« Articles in languages other than English.
PCC framework

The PCC (population, concept, context) framework was used to
guide the selection of relevant studies:

+ Population: Any population of any age group.

« Concept: Knowledge and awareness of ophthalmic drop usage
and storage.

« Context: Peer-reviewed articles published between 2000 to
2020.

Search strategy and data synthesis

A comprehensive literature review search was conducted,

retrieving articles from three electronic databases: Google Scholar,

PubMed and Cochrane Library. The search strategy incorporated

a combination of Medical Subject Headings (MeSH) and relevant

keywords, including:

- Eye drops, ophthalmic solutions, eye preparations, ophthalmic
drops

« Instillation, administration, usage.
« Correct use, correct administration, correct instillation

+ Eyedropsknowledge, compliance oneye drop usage, adherence
to eye drops

Data organisation and screening

« Rayyan QCRI, a web-based tool for systematic reviews, was used
to detect duplicate records and to assist with the screening and
selection of studies

Identification

Records identified through database searching
(n=242)

!

’ Records after duplicates removed

|

’ Records pre-screened

Records excluded ‘

v

Eligibility ’

Records screened for eligibility

Records excluded ‘

I

Full-text articles assessed for eligibility

Full-text articles excluded with reasons ‘

I

’ Studies included in final synthesis

[ ]

Figure 1: Flow diagram illustrating the selection process for inclusion of studies in the systematic review
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+ Microsoft Excel was employed to capture key article findings for
analysis.

Data extracted from included studies

The following information was extracted from each eligible study:
+ Author identifiers

+ Year of publication

+ Study location

« Study design

+ Sample size

+ Sampling technique

+ Age of study participants

+ Method used to assess knowledge

- Method used to evaluate awareness

Figure 1 provides a visual representation of the literature review
conducted.

From an initial pool of 242 articles retrieved using MeSH terms
related to eye drops and their administration, 212 were screened.
After evaluating titles and abstracts, 92 full-text articles were
assessed for eligibility. Of these, only 28 studies met the inclusion
criteria and were included in the final analysis (Table I).

Results
Summary of key characteristics and findings of reviewed studies.

The included studies were conducted in clinical settings across
multiple countries, with study sample sizes ranging from 26 to
5100 (mean = 315). Study populations included glaucoma patients
(14 studies), postoperative cataract patients (2), patients with both
glaucoma and ocular hypertension (2), and individuals with other
ocular conditions (10).

Techniques for assessing eyedrop instillation included video
recordings (9 studies), questionnaires (10), both methods (5),
and observation (4). Most studies employed a prospective
cross-sectional design, with others including longitudinal and
randomised components.

Discussion

This review aimed to assess patients’ knowledge and awareness
regarding the correct use and storage of ophthalmic drops.
Inadequate instillation technique, irrespective of treatment
experience and duration, was a recurring finding across several
studies.>'315242532 - Common challenges identified included
touching the bottle tip, missing the eye, and failing to wash
hands prior to drop installation.®3 These behaviours increase
the chances of contamination and reduce treatment efficacy.
Furthermore, ocular conditions deteriorate due to poor eyedrop
instillation.’” Studies outlined various factors contributing to
poor instillation, including a lack of knowledge about ophthalmic
drops.

Several reviewed studies focused on glaucoma patients;
however, long-term therapy did not guarantee proper technique,
especially among older adults who face dexterity and visual
impairments.®'2>6 This suggests that familiarity with the
procedure, compounded by other factors, affected competency.
It was further noted that improper application may persist even
after years of eyedrop use.?

Enhanced education and communication from healthcare
providers was associated with improved technique.? However,
deficits in patients’ knowledge on areas such as handwashing and
checking of expiry dates were noted, often due to lack of patient
education.

The majority of the studies used a combination of questionnaires
and video recordings to assess patients’ ability to administer
ophthalmic drops. Video demonstrations were deemed valuable,
providing an accurate assessment of patient instillation techniques
and allowing gaps to be identified.®'®'%%3 Video recordings
further served as an instrument to enhance patient education.
Several studies indicated that education and counselling
improved instillation proficiency, highlighting the importance
of patient education in reducing errors and minimising adverse
effects, advocating for its inclusion in clinical settings.'-14182426

Given these findings, it is essential that healthcare providers not
only counsel patients but also demonstrate proper instillation
techniques and confirm patient understanding at the point of
dispensing.’>'3262° |n addition, patients’lack of knowledge on how
and where to store ophthalmic drops also emerged as a gap.'®
This is possibly due to insufficient counselling in this area, as
administration may be prioritised over storage.

Recommendations

It is recommended that the following minimum information
should be conveyed to patients to support and promote
therapeutic outcomes: correct instillation technique (single
drop, avoid contact with the eye or bottle tip), hand hygiene
before administration, identifying the correct eye and timing of
doses, checking expiry dates and discarding drops appropriately
(28-30 days or per manufacturer guidelines), avoiding bottle
contamination, proper storage conditions, and recognising
adverse effects. Providing this information can improve patient
compliance, reduce complications, and maximise the efficacy of
ophthalmic therapy.

Limitations

This review is not without limitations. Eyedrop administration
awareness was omitted from the search strategy, and this oversight
may have affected the results. Most studies focused on glaucoma
patients, limiting generalisability to other ocular conditions
that use ophthalmic drops. This also highlights a notable gap in
literature, at the time of this study, regarding the use, knowledge
and difficulties associated with ophthalmic drops in diverse
patient conditions. Furthermore, the majority of the reviewed
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REVIEW

+Potential social

+18.5% of patients always took drops correctly according to

Knowledge and self-
VAS-AD.

«Means, standard

45-88
deviations at

years;

123; consecutive
sampling

Prospective;

Germany:

Welge-Lussen

etal*

desirability bias in self-

reports.

reported adherence

cross-sectional

University Eye

+77.9% missed no doses in the prior 14 days

assessed using ARMS2

and VAS-AD

time points T1

males and
females

Clinic, Friedrich-
Alexander

and T2. -Bivariant
correlations

-Small sample size.

-Forgetfulness (43.8%) was the main reason for

University,
Erlangen

«Short interval between

T1andT2.

nonadherence, followed by inattentiveness (25%).

+One third of patients missed doses when applying more than

once daily.

Regression models

«Lack of data on

environmental, social,

Conclusion: No link was found between adherence and

and medication factors.
+No control group was

included.

demographic, clinical characteristics, or glaucoma knowledge
data. Individualised strategies are recommended to improve

adherence.

-Small sample size.

0.9+0.7

-Before education, patients squeezed 1.9+0.9 drops (

Patients on glaucoma

25-86; +SPSS software

Prospective; 45; consecutive

Mexico: Prevent

Lazcano-

«Brief follow-up (only 30

reached the eye), with 64.4% touching ocular tissues, 61%
had bottle tip contact and 66.7% instilled one drop
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minutes post-education)

instilling eyedrops,

percentages

Hospital de la
Ceguera)

limiting understanding of
long-term retention and

technique.

+Post education, patients squeezed 1.2+0.5 drops (1.2+0.4

reached the eye), with 82% instilling one drop.

educated on proper

technique, and reassessed

post-education.

Conclusion: A single educational session improved both the

efficiency and accuracy of instillation.

The confidence question

+Among 117 confident participants, only 95 used the correct
technique

Patients rated their

Prospective 137; consecutive  Not SAS 9.4
sampling

United States of

Hein et al.*®

was vague and may have
led to misinterpretation,
failing to reflect patient

ability accurately.

confidence in eyedrop
instillation, followed

by observing the
administration.

specified

cohort; cross-
sectional

America: Duke Eye
Centre and the

«Of 18 not confident, 11 used the correct technique

Durham VA Medical

Centre

«Overall, 78% demonstrated correct eyedrop instillation.

Conclusion: Self-reports and confidence levels do not confirm

correct installation; therefore, direct observation is necessary.

studies were conducted in developed countries with higher
literacy levels, which may not accurately reflect the difficulties
faced in developing countries. In addition, most studies examined
eyedrop instillation with limited focus on storage practices. Only
one study specifically addressed both knowledge of eyedrop
usage and storage, highlighting the scarcity of evidence in this
area. Consequently, eyedrop storage practices are relatively
understudied, and their impact on treatment outcomes remains
unclear, representing an important knowledge gap that warrants
further investigation.

Conclusion

This literature review confirmed that patients lack sufficient
knowledge on eyedrop administration, while evidence regarding
storage practices is limited. Where available, gaps were noted
in essential practices such as handwashing, checking of
expiry dates, discarding drops after 28-30 days depending on
manufacturer guidelines, avoiding bottle contamination, and
accurate instillation of a single drop. Poorly executed eye-drop
instillation techniques adversely affected treatment adherence.
An evident gap exists between patient education and knowledge
on proper administration, warranting improvement in healthcare
communication and information dissemination in clinical
settings. Strengthening patient education is critical for achieving
proficiency and ensuring safe practices necessary for compliance
and treatment efficiency.

Confilict of interest

The authors declare no conflict of interest.

Funding source

No funding was required.

Ethical approval

Ethical approval was obtained from the Biomedical Research
Ethics Committee of the University of KwaZulu-Natal (Reference
number: 00006097).

ORCID

D van Staden (= https://orcid.org/0000-0003-2028-1711

https://orcid.org/0009-0006-8554-6855

S Gopaul

References

1. Bourne RRA, Flaxman SR, Braithwaite T, et al. Magnitude, temporal trends, and projec-
tions of the global prevalence of blindness and distance and near vision impairment: A
systematic review and meta-analysis. Lancet Glob Health. 2017;5(9):e888-97. https://doi.
0rg/10.1016/52214-109X(17)30293-0.

2. Rawlins EA. Bentley's textbook of pharmaceutics. 1st ed. India: Laxman Chand Arya for All
India Traveler Bookseller; 1992. p. 358.

3. Terry JE. Ocular disease detection, diagnosis, and treatment. Stoneham: Butterworth Pub-
lishers; 1984. p. 13. https://doi.org/10.1097/00006324-198412000-00008.

4. Sleath B, Byrd JE, Robin AL, Covert D, Tudor G. Glaucoma patient receipt of information and
instruction on how to use their eye drops. Int J Pharm Pract. 2008;16:35-40. https://doi.
0rg/10.1211/ijpp.16.1.0007.

5. Shaw M. How to administer eye drops and eye ointment. Nurs Stand. 2016;30(39):34-6.
https://doi.org/10.7748/ns.30.39.34.542.

6.  Jones N, Bartlett HE, Cooke R. An analysis of the impact of visual impairment on activities
of daily living and vision-related quality of life in a visually impaired adult population. Br J
Vis Impair. 2017;37(1):50-63. https://doi.org/10.1177/0264619618814071.

7. Kanski JJ, McAllister JA. Glaucoma, A colour manual of diagnosis and treatment. United
Kingdom: Butterworth & Co. Publishers; 1989. p. 1.

S Afr Pharm J 2026 Vol 93 No 3


https://orcid.org/0000-0003-2028-1711
https://orcid.org/0009-0006-8554-6855
https://doi.org/10.1016/S2214-109X(17)30293-0
https://doi.org/10.1016/S2214-109X(17)30293-0
https://doi.org/10.1097/00006324-198412000-00008
https://doi.org/10.1211/ijpp.16.1.0007
https://doi.org/10.1211/ijpp.16.1.0007
https://doi.org/10.7748/ns.30.39.34.s42
https://doi.org/10.1177/0264619618814071

REVIEW

20.

21.

22.

Aulton ME. Aulton’s Pharmaceutics, The design and manufacture of medicines. 3rd ed.
Philadelphia: Harcourt Publishers; 2007. p. 373.

Curtis C, Lo E, Ooi L, Bennett L, Long J. Factors affecting compliance with eye drop therapy
for glaucoma in a multicultural outpatient setting. Contemp Nurse. 2009;31(2):121-8. htt-
ps://doi.org/10.5172/conu.673.31.2.121.

Dietlein TS, Jordan JF, Luke C, et al. Self-application of single-use eyedrop containers in an
elderly population: Comparisons with standard eyedrop bottle and with younger patients.
Acta Ophthalmol. 2008;86(8):856-9. https://doi.org/10.1111/j.1755-3768.2007.01155.x.
LiuY, Murdoch A, Bassett K, Dharamsi S. Proficiency of eye drop instillation in postoperative
cataract patients in Ghana. Clin Ophthalmol. 2010;7:2099-105. https://doi.org/10.2147/
OPTH.S50322.

Naito T, Namiguchi K, Yoshikawa K, et al. Factors affecting eye drop instillation in glaucoma
patients with visual field defect. PLoS One. 2017;12(10):e0185874. https://doi.org/10.1371/
journal.pone.0185874.

An JA, Kasner O, Samek DA, Lévesque V. Evaluation of eyedrop administration by inexperi-
enced patients after cataract surgery. J Cataract Refract Surg. 2014;40(11):1857-61. https:/
doi.org/10.1016/j.jcrs.2014.02.037.

Gao X, Yang Q Huang W, et al. Evaluating eye drop instillation technique and its de-
terminants in glaucoma patients. J Ophthalmol. 2018;2018:1376020. https://doi.
0rg/10.1155/2018/1376020.

Virani S, Rewri P, Dhar M. Difficulties with self-instillation of eye drops and its impact on
intraocular pressure in glaucoma patients. J Clin Ophthalmol Res. 2015;3(2):87-90. https://
doi.org/10.4103/2320-3897.156592.

Tsai T, Robin AL, Smith JP. An evaluation of how glaucoma patients use topical medica-
tions: A pilot study. Trans Am Ophthalmol Soc. 2007;105:29-35. PMID: 18427591; PMCID:
PMC2258098.

Hennessy AL, Katz J, Covert D, et al. A video study of drop instillation in both glaucoma and
retina patients with visual impairment. Am J Ophthalmol. 2011;152(6):982-8. https://doi.
0rg/10.1016/j.2j0.2011.05.015.

Choy BNK, Zhu MM, Pang JCS, et al. Factors associated with poor eye drop administration
technique and the role of patient education among Hong Kong elderly population. J Oph-
thalmol. 2019:5962065. https://doi.org/10.1155/2019/5962065.

Lampert A, Bruckner T, Haefeli WE, Seidling HM. Improving eye-drop administration skills
of patients: A multicentre parallel-group cluster-randomised controlled trial. PLoS One.
2019;14(2):e0212007. https://doi.org/10.1371/journal.pone.0212007.

Gomes BF, Paredes AF, Madeira N, Moraes HV Jr, Santhiago MR. Assessment of eye drop
instillation technique in glaucoma patients. Arq Bras Oftalmol. 2017;80(4):238-41. https://
doi.org/10.5935/0004-2749.20170058.

McVeigh KA, Vakros G. The eye drop chart: A pilot study for improving administra-
tion of and compliance with topical treatments in glaucoma patients. Clin Ophthalmol.
2015;9:813-819. https://doi.org/10.2147/0OPTH.582909.

Mohindroo C, Ichhpujani P, Kumar S. How ‘Drug Aware’ are our Glaucoma Patients? J Curr
Glaucoma Pract. 2015;9(2):33-7. https://doi.org/10.5005/jp-journals-10008-1181.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32,

33.

34,

35.

36.

Ribeiro MV, Ribeiro LE, Ribeiro AN, Ferreira CV, Barbosa FT. Adherence assessment of eye
drops in patients with glaucoma using 8 item Morisky Score: A cross-sectional study.
Rev Bras Oftalmol. 2016;75(6):432-7. https://doi.org/10.5935/0034-7280.20160087.
https://doi.org/10.5935/0034-7280.20160087

Alfawzan A, Al Ahmed A, Aimuhanna S, et al. A cross-sectional study of the actual use of
eye drops in a Saudi community. Trop J Pharm Res. 2018;17(4). https://doi.org/10.4314/
tjprv17i4.21.

Gupta R, Patil B, Shah BM, et al. Evaluating eye drop instillation technique in glaucoma
patients. J Glaucoma. 2012;21(3):189-92. https://doi.org/10.1097/1)G.0b013e31820bd2e1.
Tatham AJ, Sarodia U, Gatrad F, Awan A. Eye drop instillation technique in patients with
glaucoma. Eye (Lond). 2013;27(11):1293-8. https://doi.org/10.1038/eye.2013.187.
Sakiyalak D, Kobwanthanakun S. Patients’ experience of using eye drop guide device to aid
self-administration of glaucoma medications. Clin Ophthalmol. 2020;14:3781-8. https://
doi.org/10.2147/OPTH.S271673.

Feng A, Georgiadis C, Holt M, et al. Success of patient training in improving proficiency of
eyedrop administration among various ophthalmic patient populations. Clin Ophthalmol.
2016;10:1505-11. https://doi.org/10.2147/0OPTH.S108979. Erratum in: Clin Ophthalmol.
2017;11:329. https://doi.org/10.2147/0PTH.S127289.

Sayner R, Carpenter DM, Robin AL, et al. How glaucoma patient characteristics, self-effi-
cacy, and patient-provider communication are associated with eye drop technique. Int J
Pharm Pract. 2016;24(2):78-85. https://doi.org/10.1111/ijpp.12215.

Stone JL, Robin AL, Novack GD, Covert DW, Cagle GD. An objective evaluation of eyedrop
instillation in patients with glaucoma. Arch Ophthalmol. 2009;127(6):732-6. https://doi.
0rg/10.1001/archophthalmol.2009.96.

Kawai-Tsuboi N, Kawai M, Minami Y, et al. A study of the association between patterns
of eye drop prescription and medication usage in glaucoma subjects. J Glaucoma.
2015;24:202-6. https://doi.org/10.1097/1)G.0b013e31829e1b8b.

Park MS, Patel MM, Sarezky D, et al. Inter-rater agreement in the assessment of video re-
cordings of eye drop instillation by glaucoma patients. PLoS One. 2016;11(1):e0145764.
https://doi.org/10.1371/journal.pone.0145764.

Tsumura T, Kashiwagi K, Suzuki Y, et al. A nationwide survey of factors influencing adher-
ence to ocular hypotensive eyedrops in Japan. Int Ophthalmol. 2019;39(2):375-83. https://
doi.org/10.1007/510792-018-0820-7.

Welge-Liissen U, Weise S, Yu AL. Assessing the adherence behaviour of glaucoma patients
to topical eye drops. Patient Prefer Adherence. 2014;9:17-23. https://doi.org/10.2147/PPA.
$69943.

Lazcano-Gomez G, Castillejos A, Kahook M, Jimenez-Roman J, Gonzalez-Salinas R. Vide-
ographic assessment of glaucoma drop instillation. J Curr Glaucoma Pract. 2015;9(2):47-50.
https://doi.org/10.5005/jp-journals-10008-1183.

Hein AM, Rosdahl JA, Bosworth HB, et al. The relationship of self-report and medication
possession with glaucoma medication administration success. J Glaucoma. 2019;28(3):e46-
8. https://doi.org/10.1097/1JG.0000000000001136.

SAfrPharm J 2026 Vol 93 No 3


https://doi.org/10.5172/conu.673.31.2.121
https://doi.org/10.5172/conu.673.31.2.121
https://doi.org/10.1111/j.1755-3768.2007.01155.x
https://doi.org/10.2147/OPTH.S50322
https://doi.org/10.2147/OPTH.S50322
https://doi.org/10.1371/journal.pone.0185874
https://doi.org/10.1371/journal.pone.0185874
https://doi.org/10.1016/j.jcrs.2014.02.037
https://doi.org/10.1016/j.jcrs.2014.02.037
https://doi.org/10.1155/2018/1376020
https://doi.org/10.1155/2018/1376020
https://doi.org/10.4103/2320-3897.156592
https://doi.org/10.4103/2320-3897.156592
https://doi.org/10.1016/j.ajo.2011.05.015
https://doi.org/10.1016/j.ajo.2011.05.015
https://doi.org/10.1155/2019/5962065
https://doi.org/10.1371/journal.pone.0212007
https://doi.org/10.5935/0004-2749.20170058
https://doi.org/10.5935/0004-2749.20170058
https://doi.org/10.2147/OPTH.S82909
https://doi.org/10.5005/jp-journals-10008-1181
https://doi.org/10.5935/0034-7280.20160087
https://doi.org/10.4314/tjpr.v17i4.21
https://doi.org/10.4314/tjpr.v17i4.21
https://doi.org/10.1097/IJG.0b013e31820bd2e1
https://doi.org/10.1038/eye.2013.187
https://doi.org/10.2147/OPTH.S271673
https://doi.org/10.2147/OPTH.S271673
https://doi.org/10.2147/OPTH.S127289
https://doi.org/10.1111/ijpp.12215
https://doi.org/10.1001/archophthalmol.2009.96
https://doi.org/10.1001/archophthalmol.2009.96
https://doi.org/10.1097/IJG.0b013e31829e1b8b
https://doi.org/10.1371/journal.pone.0145764
https://doi.org/10.1007/s10792-018-0820-7
https://doi.org/10.1007/s10792-018-0820-7
https://doi.org/10.2147/PPA.S69943
https://doi.org/10.2147/PPA.S69943
https://doi.org/10.5005/jp-journals-10008-1183
https://doi.org/10.1097/IJG.0000000000001136

	_Hlk207483237
	_Hlk208920991
	_Hlk207482489

