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Ophthalmic and Optometric practices during Covid-19 outbreak

'Chalao Pongprayoon, MD.
'Faculty of Optometry, Rangsit University

Abstract

The current COVID-19 outbreak, which was triggered by a new coronavirus now
known as SARS-CoV-2, has become a global health and economic crisis. Because the virus
had mutated into various variants, the world's inhabitants needed to adapt to a new way of
life in order to survive. Ophthalmologists and optometrists may be the first medical
specialists to evaluate a patient with COVID-19 because conjunctivitis is a frequent eye
ailment. Because close doctor-patient interaction in closed air conditioned room is quite
common, practitioners in eye healthcare are among the first people who come into contact
with COVID-19 patients who have had their eyes infected. There are evidences that virus
transmission can occur through unprotected contact with eye secretions during normal eye
examinations or refraction via droplets, aerosols, and eye secretion. The new-normal eye
practices are highly advised for eye health care practitioners to avoid virus transmission
during ophthalmic practice, with all personal, instruments, and workplaces environments

protection and sanitized.

Introduction: What is the COVID-19?

In 2019, a new coronavirus known as severe acute respiratory syndrome was
identified as the source of a disease outbreak in China (Coronaviruses are a kind of virus

that may cause illnesses including the common cold, SARS, and Middle East respiratory
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syndrome MERS (Guan et al, 2020) The illness causes is called coronavirus disease
2019(COVID-19). The World Health Organization (WHO) declared the COVID-19 outbreak a
pandemic in March 2020. It is a great concern since it is a novel enveloped virus positive
single-stranded RNA beta coronavirus that has never been seen in humans before and has

quickly become a worldwide health danger.

Globally, December 2, 2021, there have been 262,866,050 confirmed cases of
CQOVID-19, including 5,224,519 deaths, reported to WHO. As of 30 November 2021, a total

of 7,885,790,810 vaccine doses have been administered.

Clinical disease: signs, symptoms and course

Coronavirus disease 2019 (COVID-19) symptoms and signs may occur 2 to 14 days
after exposure, though in exceptional cases, the incubation period (pre-symptomatic)
symptoms could last up to 24 days (Guan et al, 2020). The COVID-19 can be transferred by
infected people before they show symptoms (asymptomatic). The majority of people begin
to have symptoms on day 5 or 6 (Greenhalgh et al, 2020) . Fever is the most commonly
reported symptom (recorded in around 88 % of patients), but it isn't always present at the
onset (Guan et al, 2020). Sixty six percent of patients show a dry cough, yet only a small
percentage of them produce sputum, and it frequently lasts longer than five days. Fatigue,
myalgia, dyspnea, diarrhea, and nasal congestion are less common, occurring in roughly
5% of individuals. Dyspnea (difficulty breathing) is a well-known symptom that indicates and
predicts more serious disease. Loss of sense of smell (anosmia) was a strong predictor for
COVID-19 infected (Menni et al, 2020) . Computed tomography scan shows images of the
lungs revealed patchy shadows or ground glass opacities. Conjunctivitis has been observed
in just 0.8 % of cases, which is consistent with other coronaviruses that can (rarely) cause
conjunctivitis (WHO, 2019) . Approximately 80% of those infected will develop a mild or
asymptomatic condition whereas 14% may develop a more serious illness with 5% requiring

critical care (Menni, et al, 2020).
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According to a study published, asymptomatic people account for 40 to 45 % of
SARS-CoV-2 infections (Oran, 2020). This emphasizes the need of treating everyone as
though they may be carriers. Older people, as well as those with underlying medical
conditions such as cardiovascular disease, diabetes, chronic respiratory disease, kidney
disease, immunosuppressive disease, marked obesity which body mass index (BMI) is
more than 40 (Hu et al, 2020), and cancer, are more likely to develop serious illness due to
age and higher risks. A large-scale retrospective investigation found that the death rate was

2.3 percent, with complications including acute respiratory distress syndrome, arrhythmia,

and shock (Epidemic Working Group, 2020) . At any age, anyone can get COVID-19

and become extremely ill or die.

Transmission

COVID-19 is spread primarily by respiratory droplets, aerosol particles created when
an infected person coughs, sneezes, or talks. Anyone within a one-meter radius can
contract the virus through their mouth or nose. Conjunctival secretions and tears from
infected individuals have been found to carry viral RNA, and those with conjunctival
symptoms may be at increased risk (Xia et al, 2020) . SARS-Cov-2 has been found in urine
and feces in certain investigations; nevertheless, there have been no instances of
transmission by urine or feces (An et al, 2020). Asymptomatic transmission has also been
found (Rothe et al, 2020). Viable virus may be discovered up to three hours later in the air,
four hours on copper, 24 hours on cardboard, and two to three days on plastic and stainless
steel. Due to the fact that airborne transmission has yet to be fully incorporated into public
health directives, 239 scientists from 32 countries have outlined the evidence that smaller
airborne particles can float in the air and infect people, and are urging the WHO to revise its
recommendations, which were accepted on July 7, 2020 (Mandavill, 2021). This study

suggests that SARS-CoV-2 can survive longer in the air and move farther in smaller particles
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known as aerosols, which can be formed by individuals talking, breathing, or singing. In the
fall and winter, this SARS-CoV-2 aerosolization, along with remaining indoors throughout the

colder months, can result in considerably greater rates of infection.

The CoV RNA positive rate by RT-PCR test in conjunctival secretions and tears from
patients with 2019- CoV and SARS-CoV infection is likewise exceedingly low (Sun et al, 2020).
This indicates that the eye is neither a favored organ for human CoV infection nor a preferred
entry point for human CoVs into the respiratory tract. In contrast, pathogen that are exposed to
the ocular surface may be transferred to the nasal and nasopharyngeal mucosa via the lacrimal
duct system and induce respiratory tract illness. SARS- CoV-2 has not been successfully
cultured from human ocular secretions or conjunctival swabs, The viability and transmissibility of
SARS-CoV-2 in human ocular secretions remains uncertain (Chen et al,2020). During routine

ophthalmic and

optometric examinations that involve the use of slit-lamp, direct ophthalmoscope, and other
procedures that are usually performed in a setting that allows for close doctor-patient
contact, healthcare practitioners, particularly ophthalmologists and optometrists, are at high
risk of contracting COVID-19 through unprotected contact with eye secretions. In these
factors, special ophthalmic measures are required to manage the COVID-19 epidemic and
to protect eye health care professionals. Protective eyewear is indicated in situations where
there is a high danger of infection (e.g., hospitals, places where patients are in confined
spaces such as nursing homes, etc.). According to studies done in China, persons who
wear protective glasses are up to 30% less likely to contract COVID-19 than those who do
not, demonstrating the usefulness of spectacles as a preventive intervention. In this cohort
of 276 patients hospitalized with COVID-19 in Suizhou, China, the proportion of daily
wearers of eyeglasses was lower than that of the local population (5.8% ,31.5%). These
findings suggest that daily wearers of eyeglasses may be less likely to be infected with

COVID-19 (Wang et al, 2020)
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Ocular Manifestation

Covid- 19 may have a variety of effects on a patient's eyes. It might infect the eye
surface tissue directly, causing conjunctivitis (Wong et al,2020) . The molecule ACE2, which is
the target of SARS-CoV-2(Wong et al,2020) is located in both the conjunctiva and the corea;
viral keratitis is also a theoretically probable ocular symptom of COVID-19. In a case report,
later identified with COVID-19 first presented to the ophthalmologist with keratoconjuntivitis, and
retrospective investigation of an eye swab obtained previously confirmed SARS-COV-2 by
reverse transcription polymerase chain reaction (Wong et al,2020). The primary ocular symptom
of COVID-19 has been found to be conjunctivitis, with prevalence ranging from 0.8 percent
(Guan et al,2020) to 31.6 percent of patients. The ventilator may have induced secondary
conjunctivitis in 31.6 percent of the patients. A patient would have a red eye again in later
phases of the disease, in situations of strong inflammatory phenomenology (cytokine storm or
inflammatory storm), but this time there would be no virus in the tears, but rather conjunctival
irritation due to the patient's overall bad health. In this scenario, considerable eye irritation in

individuals with pneumonia symptoms is an indicator of the illness's severity.

Picture 1 Severe case of conjunctivitis considered a primary symptom of coronavirus

From The Economic Times English Edition 23 December, 2021, 01:55 AM IST
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Dr. Li Wenliang, MD, an ophthalmologist, was one of the first to express worry about
the proliferation of coronavirus in Chinese patients. He later died of COVID-19, which he was
thought to have caught from an asymptomatic glaucoma patient at his clinic (Hu et al,2029).
To reduce hospital-related virus transmission during ophthalmic treatment, health care
personnel should follow strict hand cleanliness and use suitable personal protection. Recent
evidence, on the other hand, suggests a substantially greater prevalence of ocular signs
and symptoms. It was found a pooled prevalence of all visual symptoms among 7,300
COVID-19 patients of 11.03 percent in a meta-analysis published in 2021, with conjunctivitis
being the most common ocular condition (88.8 percent ) Dry eye or foreign body sensation
(16 percent), eye redness (13.3 percent), weeping (12.8%), and itching (12.6%) were
among the most common symptoms (Hu et al, 2021) reported in the same meta-analysis.
Ocular abnormalities were seen in one-third of COVID-19 patients, and they were more
common in patients with more severe COVID-19. Despite the low incidence of SARS-CoV-2

in tears, it is possible to spread the virus through the eyes (Wu et al,2020)
Precautionary Guidelines for Eye Healthcare workers (EHCW)

Because of being close to their work with patients, optometrists, as primary health
care providers, are at a higher risk of infection and transmission of the illness. Being
thoroughly informed on the disease and how it spreads is the greatest strategy to avoid and
slow down transmission. Washing their hands or using an alcohol-based rub on a regular
basis (WHO, 2020) while wearing a properly fitting mask, get vaccinated and follow local
advice. When an infected person coughs, sneezes, speaks, sings, or breathes, the virus
spreads in microscopic liquid particles from their mouth or nose. Larger respiratory droplets
to smaller aerosols are among the particles. Cotton masks, surgical masks, and N95 masks
provide some protection from the transmission of infective SARS-CoV-2 droplets/aerosols in
airborne simulation experiments; however, medical masks (surgical masks, and even N95

masks) could not completely block the transmission of virus droplets/aerosols even when
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sealed from infected people (Hiroshi et al, 2020). COVID-19 can spread through the mucous
membrane of the eye if it comes into touch with droplets. The American Academy of
Ophthalmology (AAO) issued several thorough guidelines, as well as a well-designed study

from Hong Kong (Q Lai et al,2020), to aid EHCW in safe procedures.

New normal eye examination

1. Taking a History Distancing from the patients while taking a history and conversing with
the patient. When feasible, get history over the phone, which eliminates close proximity with

the patient and lowers the amount of time the patient spends in the examination room.

2. Clean and disinfect after each usage, the slit lamp, auto-refractometer, phoropter,
keratometer, and topographer should be disinfected (forehead rest and chin rest, knobs).
Hands should be washed in front of the patient with soap and water or an antiseptic solution
(Michael et al, 2020), or disposable gloves should be worn and discarded after each

patient's examination.

3. Disinfect the patient's spectacle after the spectacle has been removed from the patient's
face and before lensmetry, disinfect the lensmeter's contact points after use. Both the
patient and the optometrist must wear face masks while doing retinoscopy. Keep trial lenses
away from the patient's head and face. After using, disinfect the trial frame with 70%
isopropyl alcohol. It's more convenience to have two trial frames that can be interchanged
and cleaned in between uses by using 70% isopropyl alcohol or soap and water is an
option. (phoropters are not suggested since the lenses will be in close contact to the patient

and will not be able to be cleaned once exposed.)

4. Slit-Lamp Examination: Use slit lamp shields (a large size breath shield on slit lamp) for
breath protection. Disinfection of the head rest, chin rest, hand holder, and other contact

areas on the slit lamp with 70% isopropyl alcohol after each usage.
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Pay close attention to the "five moments of hand hygiene."

1) Always wash your hands before touching a customer.

2) Before a procedure

3) After a procedure or body fluids exposure risk

4) After touching a customer

5) Once you've touched a customer's surroundings.

5. Intraocular Pressure: TonoPen or applanation are advised (after disinfection and
sanitization of instruments.). NCT (non-contact tonometry) was once restricted, but it is now
permitted after research shown that there is no droplet production during NCT in a natural
setting (Rohit et al, 2020) . However, in situations where there is a significant increasing of
tears (natural or artificial), NCT should be avoided since it might cause droplet dispersal and

tactile contamination (Rohit et al,2020).

6. Fundus Examination: Avoid direct ophthalmoscopy. Fundus can be checked if fundus
camera is accessible. After each usage, sanitize the camera that was used to evaluate the
patient with 70% isopropyl alcohol. In the event that a pathology is suspected but a fundus

examination is not feasible, the patient should be sent to an ophthalmologist.

7. For patients with confirmed or suspected CoVID-19: To minimize cross-infection, any
ophthalmic consultation should be done within the quarantine ward. At all times, personal
protective equipment should be used, including disposable hats, N95 respirators, goggles,

face shields, gloves, tops and trousers, and protective gowns. To avoid cross-infection,
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hand cleaning, ideally with a chlorhexidine alcoholic hand massage, and glove changing
are required after each high-risk procedure. Before completing the hand washing
procedure, ophthalmic and optometric staff should not touch their goggles, face shield,

surgical/N95 mask, eye, head, or neck region.

Contact Lenses Guidelines

There is presently no proof that wearing contact lenses (CL) increases the chance of
catching COVID-19 compared to wearing spectacle lenses, and there is no scientific proof
that wearing regular prescription spectacles protects against COVID-19 or other viral
transmissions (Lyndon et al, 2020). Optimal CL care should be the same as it would be in
normal conditions, which includes complete hand cleaning (with soap and water) and drying
(with paper towels) before applying and removing the CL. CL exposure to water should be
avoided, and daily CL cleaning and case care for reusable CL should be conducted
according to relevant guidelines. Daily disposable lenses should be considered when
access to local clinical care is limited (where patients have appropriate lens supplies
available). Patients should also avoid contacting their faces with unclean hands, particularly
their eyes, nose, and mouth. If signs and symptoms such as fever, runny nose, cough, and

sneeze appear, contact lenses should be replaced with spectacles.

If the patient has a cold or flu-like symptom, they should stop wearing lenses for 24
hours and then restart when the symptoms have passed. The current pair should be

properly disposed of as medical waste.
Discussion

The COVID-19 epidemic has ushered in a "new normal" in which the whole planet
operates. Practices in ophthalmology, optics, and optometry are starting to open. However,
the struggle against COVID-19 appears to be a lengthy one, and optometrists, as eye health

care professionals, must follow best practices in order to keep the illness from spreading.
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Although respiratory droplets and direct contact have been recognized as the primary
pathways of human CoV transmission, the role of the eye in human CoV transmission is still
being debated. Given that the conjunctiva of the eye is directly exposed to infectious
droplets and fomites during close contact with infected individuals and contaminated hands,
and that the mucosa of the ocular surface and the upper respiratory tract are connected by
the nasolacrimal duct and share the same entry receptors for some respiratory viruses, three
roles for the eye in human CoV infection seem reasonable. It may, for starters, be a target
organ for human CoVs. Second, human CoVs may use the conjunctiva as a portal of entry or
as a transporter to infect the respiratory system. Finally, tears and conjunctival secretions

may function as vehicles for the transmission of human CoVs.

There is low incidence of SARS-CoV-2 in tears, but it is possible to spread the virus
through the eyes. Government-mandated limitations on social contacts and travel have been
established as a result of the COVID-19 epidemic. For many, the advice has resulted in new
methods of working, the most notable of which is a trend toward working remotely. While eye
care practitioners (ECPS) may continue to offer urgent or emergency eye care, travel
constraints pose a particular problem in many circumstances, since they impede traditional
face-to-face examinations. A comprehensive eye checkup should be finished in less than 20
minutes. To aid ventilation, keep the examination room door open whenever feasible. Clean
and disinfect the filter on a regular basis if the room is air conditioned. If there is a provision,
an exhaust fan might be installed on the window behind the patient. These
recommendations, coupled with the use of a face mask, social distance, and proper
sanitization and disinfection processes, can help optometrists and ophthalmologist provide
their services safely. Because close doctor-patient contact is prevalent in ophthalmic
practice and is prone to transmitting human CoVs via droplets and fomites, health care
personnel should practice rigorous hand hygiene and use suitable personal protection to

reduce hospital-related viral transmission during ophthalmic practice.
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Conclusion

Eye health care practitioners must adapt ophthalmic practice and work places
into new protocols for safety and healthy environment.While changes may vary from
place-to-place as well as individual practice locations, depend on the guidance from the
Centers for Disease Control and Prevention (CDC), as well as the local health planner
regarding infection prevention measures and implementing appropriate safety
procedures to reduce the risk of COVID-19 transmission within the office.All clinical

personnel should receive infection control training.
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macular hole aas1ANWde UnA
a L2 o ?/ ai o dl o 1 ﬂl ] 1 % <
lﬂmﬁ]’mQﬂ’]ﬁlﬂﬂﬁ]ﬁ"}@ﬁ‘ﬂﬂﬂﬁﬁ‘ﬂﬂ@ﬂ\‘l UN 1 NUaLU 2564 WU’J’]@’WEIW]LN@IZQLL’J%LL@’J LAY
1AAN M998 OCT Tumn919991 WLNT Pseudo Lamellar hole  (AWH 2)

OCT mdneins
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ANN 2 OCT lum1919a91 WUINH Pseudo Lamellar hole

N33 N9AN 171 Pan retinal photocoagulation ATU 3 AFITUANT91 (N 3) Lazada
dulaeldwuangsunned Alsanenuadudaindsziuganin Wanfulseniuinelsnauialasa

ANNLAN ANENEIATIAFARINNA WUANLUNR

MNN 3 LaAs Pan retinal photocoagulation scar A1919291
FTUNAINEN

Ocular Ischemic Syndrome Wqﬂiﬁﬂ\ﬂuﬁ%i‘nwﬂuﬂ A.A. 1963 (Hedge,1963, Kearns
and Hollenhorst, 1963) Wmmmmmﬂmzmmﬂmmwmquqﬂmmmﬁ@m %uﬂumm

AnnIsALAuLedduaen carotid artery 8ei19guued Inana1adn Nastifludnenizaadaani
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a a A ° A . . o ! 1 A a

HaUnAainniziaann luaan1uidn (venous stasis retinopathy) snwulungusioaninisay
o A a . a a dl 1 1=l ! A o
FuviTanis aneuaeadu carotid AaUnd Wulsafinulaldunn ualinasaaiamniuin Aa ans

Tuszezusnanataiiuaiangig @W@ﬁ@qﬂqﬁ‘ﬂQQﬁ]’]@lﬁmﬁ’f’]ﬂ@ﬁﬂﬂqﬁ“ﬁ’]@Laﬂﬁ (Ischemic orbital

a a a

pain) nTaaalAaiuyfunl T9al U19ATIgULTIAULAA cerebral infarction 16 Wwuxanly

q a

Ageane deznnns 65 DAl iwagraunnndunancgs Tudnsidou 2 sia 1 ldlaanuunnsig

4
=

seudnameTnf welutlsezannsengdaandn 50 I wuladasunn (Mendrinos wazAniz, 2010)

anulvnfannislumdraune uazlilauuaneeiuszudnemaaniuadie Jines 20% 7

nwulupvisaeedng
anunanisiialsa

a 4:941 Lﬂl 1 a Adld o % A .
ANWRATBINI9IAALIAN ITadiAAINNINH lrugAsudUAan (athero- sclerosis)
A . . | v al = )
10414ULanA carotid artery (Padungkiatsagul, 2019) Tagiwuan @jﬂfmmLﬂum'z::@jﬂmmmﬂﬂmuu
o = = Y . 1y = o a a = ~
ndN19Ruae914uAen carotid artery ANULAYAALANAINNNNIUIALABALTENINL 90% U3D
1 dJ a o a’lj o ] v al A o .
NNN91 TangeuRIUn Al Snnnldnsluaneureaduiaenuaaanaann (central retinal artery)
¥ = o o a q./ai N . A
dnamaaiuanasilszunn 50% nsgaduatnisaialaniduaan common carotid artery #3a
internal carotid artery a2unnsaasuaadduLAan ophthalmic artery ananule wsitas (Brown waz
ADUY,1988) dwinau | Ne1annliifinn1azgnanainiaen laun Dissecting aneurysm of the
carotid artery, Fibromuscular dysplasia, Behget disease, N13U1ALAL Lazn198nLauia 7 1u
?/ a a A A o 1 a
unepssasaanuauialnfaesduiaenluaant uddiloaataazdilddiaonts wszanal
collateral circulation N3 MALRLUUBIADALFNIUNAIAT (retrobulbar circulation) AXAARIAIE 11
A retrobulbar ischemia WHan1sasimn e
Ocular Ischemic Syndrome fiwuluAuangyilasfasinia 4116ann Takayasu arteritis

(Peter azAnly, 2011) wazlsAnNIg Cardiovascular a1 i EifH! Eél’:ﬂ'am'mﬁﬁ Valvular heart disease

NINDU
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a v 4
'a'm']s‘wgﬂ"aﬂu'}wmmwﬂ

1. g9 filoelszunndenay 90% Ndanisnediuianas Tnatssunn 2 Tu 3 axll
81N13N99UNAY (subacute onset) H119811119918812 08 IN1FANTIUAIAINNBILAIATN

(prolonged light recovery) {891 HAAINN1IARNNITANLVBLTARABATLIFLI0L macular U493

v o o oo c

@’]’Qﬁ@’m’]ﬂﬁuﬂ@ﬁ’ﬁ"')uﬁuﬁLLZ‘Nﬂ?Zﬂ’]‘ﬂ (scintillating scotoma) T NANAUTILA19EN70d

LeIN1ATRINIILEUIADA carotid artery (carotid artery dissection) 10% 83gloanguil 814

]
=

BINNTANYRNNAALAIBUNAUTIAI1Y (amaurosis fugax) TIANRUEALNNIRN99AAUAAY

=

central retinal artery (Brown Wazmniy, 1988) AINANTANEINLLN Ugzanns 1 11 3 mﬂﬂﬁiﬂ'mﬁu
81N19 amaurosis fugax Azwud" HiduWAaALAS carotid artery gAFUszNIL 75% YFANINNGN

(Aasen WATANLY, 1988) ann1saNadniluAsIAT1 (transient visual loss) 1AAa1n emboli 11l

'
o ¥ o

Qmmummaﬂmim@m (central %138 branch renal artery) @310 e (Mizener WazAUy, 1977)
a a A =
W RAUNYTEUN

2. 1laam a1n13dasmnenaili ocular pain e periorbital pain HaIAINRAINAUAT

%

a = . 8 = . . 1 = v
WWHNZ9TU (ocular hypertenion) 13aNN13UALADA (ischemia) HNABE Wunazies tagtanmn

1
v A o ¥ =

Tuduniiduaengasiu filhanguiltlszann 40% dnfeinisdansie < Inedunaainnisign
A zﬂl v :l/ A o . . % 1 v
pYiTaLEaNaNesdl dura 11AREA ANTATEIANERA (visual acuity) sinanad Tnautelaid

ABINAN

NANUIN A8 N9 NevwiLanatatilugng 20/20-20/50 wuldiszanns 43%

v
a

ngunaas Aa N1sNeIwiuanaINInat Tudaaiiuia (counting finger) wisaLfiuiiaanan
wuldlszunns 37% (Sivalingam uazanz, 1991) uenaini ludilaauiesaenanuidu iaen
v a4 g o A . “ ,
PNLAENANLUAN (external collateral) FUDUNADALADANIDNTZUINEWABA external carotid

v
artery 89979 ARTATULTIIUNTENNAN
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3. filedaulugilifinnuiindnfirasarugiam uisAuaiIadl scotoma oy
N15ASIAAT

nsmaaany’lu anterior segment sinwuides lawn

1, @1almuAdanaann conjunctival lag episcleral vessel UgINeIFA

2. { corneal edema %32 descemet’s fold (Chen lazAnl, 2007)

3. {11814 iris atrophyu’d‘a‘@ iris neovasculanzation (NVI)

4. gu’mm a1ad relative afferent pupillary defect (RAPD) i

n13msanL i posterior segment (Hayreh WazAnLY, 1963) WLIN

1. retinal artery ALWAL LL@ZUN@%@ central retinal vein occlusion (CRVO) WRanaan e
FN9995Uaea1RNNLUFIO mid periphery Wia1i31904 posterior pole Anwauziily dot w3a blot
hemorrhage Ln9ATan microaneurysms WALFMUAANINGR (macular) vinlania e TRRLY <
A1AWL cherry-red spot Q1N central retinal artery occlusion (CRAO)iﬁ

2. 18 embolic occlusion N3 laRaUIeLARA IULFIUATUNAIR1aAAY (retrobulbar
ischemia) @1alAA optic disc ischemia Wag retinal nerve fiber defect (RNFD)

3. Tuigae1ga1aLiin anterior ischemic optic neuropathy (AION) & nnsanmadanaznsesu
vascular endothelial growth factor (VEGF) vinl#inaduasalvsdls (NVI, NVD)

4. NI v lfilnnadiumgetu ideneantuinfu uazaem & neovascular glaucoma &

5. Tumwwm@wummﬁuqﬂmﬁﬂﬁmﬂm?ﬁﬁmmmwmLﬁ@m?ﬂﬂLgﬂq ciliary body
denaiiian19a519 aqueous anas sznno 1 11 5 904 filasenanuiimadeniausdionigesmiin
1uA (anterior chamber) laidantiae sullDearansaanumanszan’es

MFIUARE (RA WA DUING, 2559)
1. Fluorescein angiography Use3104 60% aznuq1 In191412098 14g99 choroidal
phase 1189 WIWN91 5 39 FaludnszanIZiLNEgNANLIAEEA LATLlTTNIns 95% AL
oA . L X o a : A
WL NG9 arteriovenous transit time UUAY ImﬂLﬂu@ﬂﬁsz}N ﬂmmiquﬂﬂmzu (hlgh
g 1 o N o . o =2 .
sensitivity) Qﬂwﬂ?zmm 85% NNWUHNANWUEUAN retinal vascular staining 4tNAAINNITNH

endothelial cell lAEUIEAINTIAREA LATAINITDATIANLANHUEIRI9ATUNINT AL N LA
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Usznnn 17% anwouzau o Ne1anany Ae N1sa1nRentesraanidannat (retinal capillary
v 1
non-perfusion) WaZH hyperfluorescense 1312049128 1MATLALAMUTAR microaneurysm
2. Electroretinography ngaanun1sanasvizanielilaaesia A-wave uaz B-wave
3. Carotid artery imaging: N1/ 794 Duplex ultrasonography ANNURNTALID AU
= . . = ) = 2~
LaaALLAY internal carotid artery %178 common carotid artery 17xu10d 90% TAN19A99AU &
A Musuenag lugag 88-95% Tnaiaunsanseanunisiiuaesduiass carotid thiszanns 75%
3l (Bosley, 1986)

4. madnadauenisn AagnatyHiay Tsafanlusranig iy wineu acnnaulalings a1a
NULLIUIN1LIE198 R (diabetic retinopathy) M?@Lz%’utﬁﬂmﬁﬂumamﬁu (central retinal vein

occlusion-CRVO)

ANNANNUSNUTsATzLLAY 9
é/ o 1 o tﬂl tzll ] 1 tﬂl A o o

nastidnnudaniulsaszuuau o Tnelsainusontenign Aa nnazladiugaiudu
N . d; ai ! o v A o a
1aan (atherosclerosis) Tenaunnusaniuld Aa Aauaulalings (73%) lWnanu (56%) 14w
aandauilartansiu (peripheral vascular disease, 56%) l3AnaaALABAANEY (4%) Lazidy
ARALAIBNLAL Giant cell arteritis (Sivalingham wazmAnuy, 1989, Duker LazAndy, 1990) QUL

2 . o/ [ 6 o/ zﬂl o tdl v 1 1

15191 Ocular Ischemic Syndrome Funusiulsasruvausa lananann taawuan ANLURNIT
AeTdineusy 1 199lsatl Ae lsanteszuudalauazraasiaan Aaly wanwilellannnismngie
Usziluduaenuae carotid artery Waa asAasiniasaalsziiulsaniessuusialanasvasn

A ' v
ARATINAIE
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NN99NEN
o a dal 1 b 1 [ b
nsandiunisreslsaitldainnsamawnliuduen nnsshedsznausae
1. N3N LURAIUIDINENBRNTNNIEAN
n1357191 (Malhotra kazAnLY, 2000) Aaesnu11sAn19m tewn N13aAN198nLEL an
[ ¥ & . . dl a dl =
AVTNAUAT N T LASLALED S (pan retinal photocoagulation-PRP) LW AALTLATURBAINH
ischemia
)y | = i a o o o 1y >
fmsanudndiduaessenluindiusivsaaan gilaeaaslasunissneaaanislduas
¢ O . . 1 a o ¥ v A dl
LALTIRTNI pan retinal photocoagulation (PRP) TAWL41 N384 PRP @ 1119091 1A duiaan
seniainfideasls 36%
Tunsiinudn iduiaeniennalddayuaiuiuaudunain uaznsalinuiduines
|d| a Y o o v al 1 = o 1 % a
sanluinaem ldfanldnnnissnesae PRP uanidaanndnazinnsvinnissnfani1aaussuns
unTugneniiean AVNALAT WEIZTA%1 N399I PRP nawiinssnsaniaiussunauin lugnen
1 o < 1 o/ i
azdnglilan1a41139209n131 ARG

nsldelungu Anti-VEGF sninmnstiiliduiaansenudnsnuniuay nnazqasunin
dp1an wudnnssne tnannslden lunguidedl ldunnidn
2. M95NEN IUAIUNENEANTNURINADALABALAY carotid artery RLIAY

nIUNARALRAAWAY carotid artery AUAWIMNA nsendnlavaandanuaslunfiae

'
= o o

(carotid endarterectomy) ¥nazldldszTamilugilsanguil Wesandeungaduinazeanin
N19NNAA bypass Meuuuatnauuannzivaniazaulunzluan (extracranial to intracranial
aal o M Yo a 61 1 dl a A
bypass surgery) 35841 1#5UN19Wga131 ansndauanadaslu nnafialsananniaan
anadld nN1gEFAYIN bypass sEmdnadui@en superficial temporal artery fUdWIA2A middle
o 1 dl [ % thﬂy
cerebral artery (STA-MCA bypass) Wunissneuuuve Tenaaean 19N aeiei Ussund
Yo = < d‘ddy o 1 o .
47% 9]t iN19NBIUNATY NAIENFR (Kawaguchi WATANLY, 1994 )

= & . = ) e A A A 1
NTIUNNBALABALLAN carotid artery AULINATY ﬂq?quﬂLW‘ﬂL‘WNL@ﬂﬂiﬂﬁ@@L@ﬂ\?Lﬁu

\@8n (carotid revascularization surgery )T sz 80% pa9gtlaenlAsunssne au19n
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wuiaanldidaaaasle nnesneisanllnenigld stent Wl luduaan s iNaa NS NARILARS

'
1 =

i aeinalanmn naanseasnisueasinluszaseadalulndedsluidn (Bosley, 1986)

9

3. fnelsamduanivie 1 Tsaszuuiduaenuaziiola lsawuau wazaansulasinga

« q. 4 e s
Tasiuluaengs uaznisguis Wusu

v
[

o a 1 4:911 1 v 1 v ! o Adl dl o o
mimLuumﬂmimﬂquﬂummmmmmimmu@u anuustduladeLdesngn tl ANUU

= [% 1 A dl 1 d” g
AN TIIATINUTRAAAINNIALLUATHAE

NISWENNTDILSA

Tuszazanalireanin Insanizlunguinmanuiduiaansanlusinioun dezunn 90%

v 1 Aé’ (=3 % =X :’/ v = o Yo aa [
?J@chﬂfmﬂquummmmumf«]mmmmummimmﬂu 1 ﬂummnimnmmu@faﬂ

a5

Q

o

oIS wu'lstias wANuaTUNITHaITuNIN dnHANdNNusTuTsaluszuuinlauazidu
wanLdnnae grlhgaziiannistannn ansia anisandaenaidy W o wie 9 nspaaniLFions

] o a Qd‘ A [ % tig/ [ tﬂl £ ¥
AIUNAT AZNUAMNRALNANABALAZIAUAeA ﬂ']ﬁ‘ﬁ‘m:f’]@t‘ﬂu’ﬂﬁlﬂ‘i_ltﬁ‘ﬂﬂL‘ﬂu@’]mﬁl wazsas i

kYl

=

powFungiloglunnsinenues mezniaulsaGass inliAansqoudaanaan e suissiasld
WAnEaE a1

frloeluseanuil Gusiuainnisiilsaduialadn vinlinnda engsunnelinissneniaenig
a o o P e =2 = @ o A va o o
Auan wigtlhasuenliaditane aslinsueaaiuanadlundnendu launissneanismniaamin
Pan retinal laser photocoagulation waz lasuAtuuzinlinaulliunissnwanisangsnssusian

Tsanenunadudsinimsganin ndsn1siaamasasy 3 AT WL 1 1haw NnsNevwikliana us

WuaasnnaUnAsldnne
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SPOT Photo screener
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AT ALNIATANERNT NUNINENREITIAR

nsamadaaem uaniiuGemazidanseuy naansauatiuaailads 1w Fagaeg

1
o

n1399NNBTRUANUARZAL NTATIARaIa1AuAN lllesanANanlareinaz Aaud1 du

o

= o = G @_o o o o PN .
LIRANUBNANWIUSNITARANT I@ElL’ﬂ‘W’]zﬁluL@ﬂL@ﬂﬂ/]ﬂ\i@@@’]ﬂﬂuﬁ’lmﬂiﬂvlﬂ GNIY R

¥
< o
U

ANANAL

%

dszaunisnizesdnaaanaluizesaaininiuaranniiuiysesedunaivansil

nisagadaanaa luANANEANNEIATYNNN WasanaaadalnAlwann il lasunng

U [ % [ o dl 1 Y a d”d 3 | Gl [ . 3 o
wilafluilasadAyinalfinanainaa luiineauniaiinnian (infant), LANT8IAIZ LAY

o

(toddler), waztAnnawdeFau usaLAntan (preschool age) Nevliainsndeansaanuiu

'
v

Ayandnlale nsasranuAuinlnfresnsnasiuRusLn BN avdenaliiianisinm
dl o 1 o a a a dy a a & all
wilaniunan dosaadnsnnisinauialnfsunss wanantiauRaUnAN1eNITNBaTiuN

1 Yar % 1 % = v o £ [~3 1 v
Tdlasunisudla dadenansznulldinisous uazinwenisddianaaaiindansae
LAFRIINALALLUNNNA (handheld autorefractor)

TuilaqiiuldfinnsAnAuds wregunenising ) naanisunnemaaalinismsaaidulilasing

| I
Gl o o =

29ABLAZLN UL LATAIATIATAANL AN AT UUIANTINNLIN AT UANAR]A AN1IAAAULAY

2
o

o g - My o = o
WWJMWIU?@UW@WH‘UWNWHN’] I@ﬂ@“ﬂﬂ?MLLUUWﬂunvL@W%Ju’]qqﬂLﬂ?“ﬂ\‘]ﬁlﬁ‘qqqmﬁqﬂmquuumﬂ

1 v
o A = o

Ry e lifaATaalauNALENAT 21NN LA 919

o

d’l o o dl o
mmqﬂaﬁm\mmmm LATRNATINIAN

ANLAUULNANT Aa N1 1FN99uaaaeTaslddnediu Tnsnanizludnanuaz lsnNunnsas

dl o c o 1 o ¥ yle o 1o ¥
N19N1988417 AnnsEWIgUnsniutunnwn TuTaqiiu wudnvin W ldgdnandlianiusas

u q

bd‘ a 1 o -dld ¥ dl A [~ dl o
Lﬂuqﬂmmmtywmwmqm L@ll’ﬂ‘lﬂ UANANANATNHNTALINNNT LILATAINAAAIN1IDNAZNN
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. L ¥ Y o . . &
wnuld wetlidunisaanisldninensyanaasliifuaiuaunin nisasaluaneoieiiiung
dagsulimnnansdesaiininuANRalnAn s un1sdaaiuwlflasunisudle way/siTe $nmA

laatinemniia

WATRIATIATAANEANLLUS R TUTR (automatic refractometers) WLUNIATFIUAZIAAN
AN ILAINazTaunaLN daulvnAesinnsdauuLanaass ienn1IvnANLeae

dl o o 1 Aa a ¥ A % 1 dl a K
LL@%LV’]?@\‘I@%VI’]ﬂ’]?M@ﬂ’]f}\lﬂﬂﬂﬁ]"ﬂ‘ﬂ\‘]ﬁﬂﬂl‘ﬂyj@@@ﬂiﬂ mmmmLﬂﬂﬂimmmmmwmmu

a1y

Photoscreening (1zadAnNIadsaanInane) iugluuuniisrasginsninisnaadn
nsavanenn buaningldgnsainsaanaainidudnsuzaeandesdianin Ineuanniaioeu
I o g ' ¥ dl 3 o =R { a a
ABNTATIRTLUANALTIBUANAUARET TR UTUNNAINLATLIENIANANI AN AN EALNG

109A1A8A N1 uazAuialnfau o TnaenAudneuzuaziFinaeuaanasiaun AU
° s a [ 1 o | a s
wuIAuSLNITATIRARNTaIAT lulAnnaudaFaulnansldiATaIRsR AR 1WA

The American Association for Pediatric Ophthalmology and Strabismus (AAPOS)

a

Wre aNIANANHINENANLAT ALY sEmARUITBINTNN Lﬂumﬂ‘ﬂiixﬁummﬁqﬁﬂmmﬁﬂ
Ufutlpenmuninuaznisdanislsaanluin ladnniuuanigluni9s1e9uRani9mnsafnnses
Fraipzaensaadalusd@lull 200313 lnaninazyianisnsalneld Photoscreening AN«
FalauaLuzaInAnEyuRLAsianisTasiulsa (U.S. Preventive Services Task Force -
USPSTF) WLLuzﬁﬂﬁ’mm@ié’waﬂmﬁﬂ‘ﬁ'ﬁmﬂmnﬂdﬂ 36 Beutwll dwsy Amblyopia risk
factors (ARFs) T (Y T I Es TE PI T THAPINNISAP (e RPN CRSPVARY COSPEAER\F 1
Cipias!

~ A o o a e = ° = ~ A A
LATANHAAANTAINAAITALN A specificity Mi@ﬂ"ﬂll@qLW’WtVI@IQ@ZLﬂuLﬂ?@\‘INﬂW

wHNzaNduiLAtAda e anieNAsiAN sensitivity WeaAn 149 iwiugeas ldiduirTasien
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WNTANgMTUAANTRA1IA N19R9IAN ARF HIUNIIAANTBIAAE PhotoscreeningAds ldinaust
MINBNE NATINNTE19B94 11T LNIRIAINA19AYTATI9AINNANNITGIAMTUN19RIR9Y ARF
Twdnidn wazenalagedmsuniememasumendalusinisfeigUnaniasazaaeuuaiulyl
m14 gold standard test #38 ma‘mwﬁﬁ@fiﬂﬁLﬂummﬁ;mmammwm’?ﬁlmmmﬂLﬂquq
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Study Groups
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Specific
Design Type Definition Internal Validity External Validity Design
Example
Extraneous or
_ o unmeasured Findings may or ~ One-
A group is studied in .
Pre- influences preclude may not Group
. response to some . .
experimental . the sound evaluation generalize to Pretest-
intervention .
of cause-effect other settings Posttest
relationships
Participants are
randomly assigned to .
_ ' High
experimental Experimental control .
' _ experimental Pretest-
group(s) or a control is used to isolate the
True , , control often Posttest
. group and receive experimental effect,
experimental _ . , reduces the Control
the intervention allowing cause-effect o
_ . generalizability Group
pbased on interpretations o
, of the findings
randomized group
assignment
o Manipulation of a
Similarly to a true .
, , wriable allows
experimental design, .
, raluation of cause-
an independent . . .
, . fect relationships, but conducted in a
variable is o o
_ ck of randomization naturalistic
manipulated, but . o
) . troduces many threats setting, but it is _
Quasi- these study designs . . o Time
. o these interpretations often limited .
experimental  lack randomization . . . Series
_ . fect relationships, but by selection
independent variable o .
_ . lack of randomization bias and
is manipulated, but . o
introduces many reactivity

these

study designs lack

randomization

reats
to these

interpretations
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*‘ﬂ’m;!@@ﬁﬂ Dana P. Turner. Experimental Study Designs. Headache: The Journal of Head

and Face Pain. 2020; 60(8): 1501-7

NISATUIMTBNANNANUTELIAINEN (Data calculation in epidemiology)
o ¥ 1 dl k% o =S a d’J v dl
nasAruandayasie) nldandautlslunisnwanisszuiadnan luidessiy anis
PUENIUNA IUERTIAINTN EM31gLRNT giiRnTsnlasaNsaTaeIan §nsInIsme NIRne
azansiataaaan ansgianng dnsdouaend ANNTN uar ANNIBENANTNE Wun1sAuau

b4
=

= ai o = aa dl £ ¥ 1 1 dl o ! dl o o
‘Wuﬂ’]u‘l’l@qLﬂuuﬂﬂLﬂuﬂ@qﬂ@ﬂﬁW]ﬁ@ﬂUWQL ﬂu@ﬁ1®ﬂ@qﬁﬁlﬂ1ﬂ TINTTATUITURAIN NAaNAL

=

Jleuazreaglininieed s dalili

M15199 3 NIIATUIUATNUFIUANT NAUTTL ATNEN*

Measure Calculation

fm91g1RN130d Number of new cases in the time period x 100000/
(Incidence rate) Number of person-years
aURNNTlazaNFaTaeIan Number of new cases in the time period x 100000/
(Cumulative incidence per Number of persons in the cohort

period)

ARIINITANE ° Number of death in the time period x 100000/
(Mortality rate) Number of person-years

NIANLRATANFARTINIAN Number of death in the time period x 100000/

182



ARRANA WRIUNTH

(Cumulative mortality per period)

am3gilaamne °

(Case-fatality rate)

ARINAIUADAR

(Odds ratio)

AN

(Prevalence)

o &

ANHLALNANANS

(Relative risk)
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Number of persons in the cohort

Number of death from the defined disease in the period
x 100/
Number of new cases of the defined disease in the

population

( Number of exposed diseased patients/Number of non-
exposed diseased patients) / (Number of exposed

controls/Number of non-exposed controls)

Number of diseased patients in the study population x
100/

Number of persons in the study population

(Number of exposed diseased patients/Number of
exposed persons) / (Number of non-exposed diseased

patients/ Number of non-exposed persons)

® NIUENAIDE9NEUED 100,000 Useang BeaINNTAIENIUIARRA MBIl

-

b ¥ A < &
seuitiuses azvsatlasidus

*ﬂ%qnm‘r@ﬁﬂ Ressing et.al., Dtsch Arztebl Int 2010; 107(11): 187-92

ADNANARALNUFIULAZUUINNISIAANLT (Basic statistical tests and Using guideline)

azaeatunglnaaglinebidnlalddeteainuesatfinaasuuazuwanisluniaaenld

v
aa o

ADAUU lunnsaseidayaivannsilszunnuan (Estimation) WATNINARDLANNAFIY

(Hypothesis testing) Feazldlfagunafieaaziaunvesainsne ludunauzeinimaseuing

<

Tsunsuanngnizagy sanianiseunanazagua lnaviudaruainnsnaAnenmaazigan

QI a v a dl v A o A ¥ 61 dl dl ¥ 1
L‘WNLﬁlﬂJ@’]ﬂ?’]ﬂﬂqﬁ‘L@ﬂZﬁ’]?ﬂ’]\i‘ﬂﬂﬂ/]ﬁ‘?&ui’lﬁﬁ“ﬂ@qﬂﬂuﬂ?N‘ﬂLL@Z?I@S;IJ@@@M1@HI§]’N“] VlLﬂEI’J“lI’ﬂ\‘ii@ nne
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4 !

a =3 aa o Y dgl ] aa -] o o dld dl
asuensananadau luiidatlazutvaaniduaimannaaud1ususoudsnudayasalilag

u

(Continuous data) Fefiatdufaulsdelinam ddeyautniunananazesnisinidudaya

Uszinndumsniauazdnsdauaina uazaianaaasuduiusanlsidayaliseiuas (Binary,

1
= A v

. . o a dld e o o
categorical, and ordinal data) mmﬂumuﬂ@m@mmww @Haﬂizmmmmmam@@umu

ANA TATANAABUFANN] WAIH HANMHIzaNAUANHz893uLLWIAE TAsaaiieeey
T I o o [y i~ e o =
NANAIRENINANT wazanHiznIINTzaestrestayauand1eiueantl Asmaazidanly
o
AN$799 4

M1519% 4 atFnadeLNug U Tlaveiauls Tasvaieengulssansuazdnsizaesdoya”

taan
Number of _ - _ .
. Assumptions taan Parametric Test Nonparametric
Outcome Experiment Group

. For Parametric \Natayadn1s or Exact Test L&®
Variable -al Groups Structure o - o ~
Test nsza1amIUNm ABNANNITNTSANE
for Factor ol a
Aaludni
Mann-
Unpaired t test Whitney U /Wilcoxon
Normality/large  (Independent ftest)  rank sum test
a | A a '
samples, and Lﬂ?‘?;l‘].lmﬂ‘]_lﬂ’]l,@@ﬂ Lﬂ?‘ﬂi_lmﬁl‘]_lﬂ’m@’]\‘]
Independent . , LA , Lo
homogeneity of ??JM'JWQ@@QQ@NVILﬂu ?KMQWGQEQHQNV}Lﬂu
2 variances fasTAenu U NN BATTABNU LTWNGN
ATLANLAZNANNAREY ATLANUATNGN
NANRN
Continuous . Wilcoxon signed
. Paired t test
variable . - L4 rank test
Normality/large wWIeuiauAefy - ,
, 4 uFsupeusAinang
Dependent samples, and a‘wmmmﬂqmiu , C oA
| I FENINABINGNT 1A
(matched) homogeneity of WuBdsepaniy Wi - Lo
. . . Hudasesianii e
variances NAULLAZUAINIT , o
NAULASURAINIT
NAAR
RN
Normality/large  ANOVA Kruskal-Wallis test

, Independent samples, and  wWiauauAneas  wWIaUWaUAINaNa
> 1 1
homogeneity of ~ 1ANAN@eINgNML Nnndaasnguiily
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1aan
Number of ] - ] i
] Assumptions LRan Parametric Test Nonparametric
Outcome Experiment Group ) a4 o o =
) For Parametric LN2UBayaNN1T or Exact Test L8
Variable -al Groups Structure o 1 _a o -
Test ngzanefllnm ABNANNITNTZANE
for Factor oy i a
palunm
. a 1 Qs dgl 1 a 1 o/ dg/ 1
variances fasvreruauly Wy daszseduanll
naN 1, 2 LAz 3 naw 1, 2 LAz 3
Repeated-measures Freidman test
. ANOVA WEaUALLAINAT
Normality/large o o \ |
wrauiguAeas NINNMABINAN
Dependent samples, and , , o A \
(matched) v of NINNINABINAN wrauWaudull
matche omogeneity o - . - , X .
' wWhaumeunduld  Baseretwld wu
variances - & o Coa
Baszseaulil W ngN nQNANWH QAN o,
LANLLALIANFNGTI 5 Uaz 10 U
, Fisher’s exact test
Chi-square test o o
- . wWhraueudndiu
Independence  wFauneLdndIL , A
_ , D4 TTUINABINGUN
of observations, a‘xmﬁmmﬂqumﬂu - A 7
" Wudasesanuauly
>2 Independent fasvmanuauly 2o d
Binary o - . e ldidReulaves
’ expected count  (UTRIATIEU chi st
: e e e . i-square tes
categorical, >5ineach cell  ANNANRUSITUINGFD . . .
: oA TR WIURAIDEIN
ordinal wlsunulslsiedie)
variable
McNemar test
Dependent  Independence  ifFauiaudndns
(matched)  of pairs smaneaeangui il

fasvaruaull

*Aa i adann Sullivan et.al., Journal of the American Heart Association. 2016; 5: 004142

wae Du Prel et.al., Dtsch Arztebl Int 2010; 107(19): 343-8
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naunaziaen Madanaaausiie) gnviin1sAneade e udunenlunisine e

'
o o a

% dl A aa v £ ;/ A
1BHA sﬁﬂ@ﬁLﬂuLLuQVI’N’&’]ﬁﬂ.l‘]/]@&@@ﬂ@ﬂﬁm@m@ﬂi@gﬂﬁ]@d UlAd

o

¥

1) AagsryAnndeaee lidnia

2) r;”muuﬁﬁmmﬁ@“ WARULAILAGNNFAFIUNNAD A fiaenndetis

3) L@faﬂmnmmmuﬁ ane LN

4) ﬁwum:ﬁummLmﬂﬁw?'?mzﬁuﬁmﬁﬂﬁmmﬂmaﬁwM@u

5) YINNNTNAZALNNAD A

6) APAUNANNINARALANNAFI

7) wisna aUNauATIENIUNA
AIBENINIT LA D ANAFALIUINUIRENIAUANHINE AT NAUNIATAVRAS
(Example of using statistical tests in Ophthalmology and Optometry)

o a

AzBBUNABAINLIUIALNARNWIUINII TN A TUAN AN UALTAUNIATA AT

a

AU 2 s MiudounuaenisdmmsideyaimanuninuaziElsun Inaeduiely

o a v aK o 1 e ¥ a o o/ o dl L o
ANBIUSSUABN gﬂLL‘LI‘]_I\‘I”IuQ"QEWIﬂﬂ‘]:H WUNAFIR L9 o Tu@LL@%@WHQN‘H@\?@QLLU?V@TW]Q i
o &

PNENNUNA TINNIADANAAaUNFIARAaN I LW@LﬂuLmeﬁqiumﬂum@ﬂuLmﬂiﬂmﬁﬂmuﬁq

)

o

ANANR USRIl U UIUIRY daya Fouils uaznismenldaffetnegnsies daulu

u u

o & o ts' o v v tﬂ”
Qﬁlﬁ]ﬂi‘%@\iﬁﬁ@ﬂwuqL@u'ﬂiﬁ%’]um'ﬂ’]u%ﬁ"]ﬂluﬂ%u

LTl
'

?WEIQ’W‘L&H’]?Q@E’Q‘LI‘LW] 1 mmmmm@mm@wamﬂumLLﬂimmmmwmﬂ LﬂuﬁlfJLLﬂﬁ‘V}

v

Y @H@Lmuiummm (Binary, categorical, ordinal variable) HA3eay L’aﬂmm\‘iu

TRTRI LATUARITNNN Yip JLY, Knhawaja AP, Broadway D, et al. Visual acuity, self-
reported vision and falls in the EPIC-Norfolk Eye study.
Br J Ophthalmol. 2014; 98: 377-382

U9LNNUBINNUIAY WUUFAYI19 (Cross-sectional study) ANFIUFAILY TR
(outcome) WAz faulssuvTatiadeide (Exposure) bokiiaan
WAEIIY

IUARIBEIN 8,317 participants (11#3v1/38n19A190)

o = = = o o Y ' Yy

FanulsvasAlunisAnm AnNTade L AENN AN LA LA F BN IUNAN

ANNAFIUNNIIAE adtnesuanaanlaipiduiladedasaeinisunay

FiautlsTasneany Fawdlsmu = n1sunaa (Falls) iusauwdsuuyuldsediaslssinn
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o o 1 ¥ o A 1 ¥ % i’/ .l
NAUAN MILNARE D wNang (Hdaya 2 52Au Aa TWUNAN WAz UNAN 1 ATIUTD
1NNII)
souilssiu nanngidaaginadniiluladui@assianisunauma
1. Best-corrected visual acuity (BCVA) St umaudsuuuuny
A4
(Adaya 3 526U Aa Better than 6/12, 6/12-6/18 WAL 6/18 or
worse)
2. Self-reported vision (SRV) ailusiautlslssinnunngina
(Hdaya 2 526U Aa Good-Excellent Way Fair/Poor)
anAnadeLNaanld Logistic regression analysis {811A1 Odds ratio (OR)
QREGEMIT TugA% BCVA 6/9.5 or worse LAENNATUNANNINNGNE A AN
BCVA # (OR= 1.32, 95%CI 1.09 to 1.61) Tug#s18971 SRV =
Fair/Poor LA E9NALUNANNINNIN (OR=1.32, 95%CI 1.09 to
1.61) ‘Emmﬁ@ﬂé’um OR 284 SRV = Fair/Poor Aqgisaliils BCVA
(umammauﬂumum BCVA winfi1) SRV = Fair/Poor §lamafl
mmLmﬂmuwmﬁmmmuuﬂmmmmmnm (OR=1.28, 95%Cl
1.05 to 1.57).

d” M v a =X aa a A . . . 1 aa
unauilildesunafeatiinadeunanealadann (Logistic regression) 3 ludouaesania
NAFALLATHUINNTAeN 1T Asazaaediune Inadaal fatl

anmnonnasladginuadinaaeunldd1msun193A s kAN NN LT IRIF LU 21T
ADANIN (Fauisuuylysaliiad) AUFALLTITIAININLD P E I LI G R VR GLIBIE,
wuusieias) Inadnnilsyasiuanaainisiimmyifiieasldeoulsladaulsuiiarinuiea A aes
o = o dj o dl o 1 = o %’/ I (% a
Fautsansaudsuile InasaulsngninuieAvizesaudsaintiuazes lugleassoullsmenninn

P v 1w o A ' o Py v = o A

wazdadulylnasineias 2 svauvzaninndn lusaetnednefununanasauls Falls HAN289
v A 1 v v ZJ/ A 1 dl o £ A o a Z’/
doyana TuNan uaz unax 1 AfsTaNINNg Tuanefmulsfursasoulsdasziuanaaziily
AU LTI NIN (LLaymwmwLﬂuiﬂimmmm 2 32AU) mm‘flumuﬂﬁ‘mﬂ?mmﬂim Tu
FnasinetnesumAasiauls BCVA wavsauls SRV mLﬂumuﬂ?Lﬁmmmmwmﬂ

a o o dl dl a o o o a A o dld

TIENTUNTTAIREDULUN 2 sﬁﬂ?’]ﬂx‘]’]%ﬂi@ﬂ’]?'ﬁﬂﬂ@ﬂLﬂulﬁ]qLL‘]J?L‘]NTE‘N’]MM?@LﬂuﬁlQLLﬂ?VIN
”@mmmummu@q (Contlnuous variable) Imﬂmﬁ"]ﬂ@ L‘ﬂEI@GNu

RIEGLN LL@ZLL‘MM‘V}N’] Gagliano C, Caruso S, Napolitano G, et al. Low levels of 17-

D_e.

a
dl
gl

ap

B—oestradiol, oestrone and testosterone correlate with severe

evaporative dysfunctional tear syndrome in postmenopausal
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TUNARIDEN
TrqulsrasdlunisAn
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. 4 .
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UNAREID
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ADANAADUNLADN 1

n1383na
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women: a case-control study. Br J Ophthalmol. 2014; 98(3):
371-376.

Case-control study ANE1A NUAANE (outcome) lu1ilade
LN

NANAZ 22 eyes (FLUN1IRABTAI TUNIAUIDY)

3 =3 o dl al o a al 1 dd
Anmieiladeidas InafsaunauseAuasionl sxudnggna
n1qg Dry eye syndrome (DES) fiLnguA3LAN (Control)
FLALANTTUANNAN NN ALANFTUIENINNGHN DES uazngs
AILIAN

Foullsnn Aa Fautls Group ludauwlsuuulisaiiias (Hdaya
2 9¥6UAR DES WAy control)

Fauilssiu Aa 1) s2AUNg 17-B-oestradio| (pg/mL) 2) TeAUAT
oestrone (pg/mL) WAz 3) 32A total testosterone (ng/mL) B9
o o a gy — A o
3 AautladusoulsdaFunn Adayauuusaitiasasindondn
1. Wsryaifnaaaudniau usdiaanaffinnaauiaAndn
WELINEUANRALIDTEALANTTANTY 3 THATEUIN9ABINgN

= = o o o = A o ! |
Wraue WesangReuianseauasmaalAnaaLiluen
mean T sd
2 im‘vumm‘wmmumLﬂmvummﬁuwuﬁﬁumivmummmu
¥4 3 ThALAL mmmmmqmﬂmmmemmqv DES wfA1A91
Wunsldafndpsnsiandunwug Lu@qmanmmmmm@m@

Trsnzideyatduadulsc@nsanduwus (correlation

coefficient, r)

. 3zduANsRS 3 B0 lungu DES m‘“mummﬂﬂ@u Control
BN Ay 9aDiA

2. lungu DES szfuaNI 3 TiadliAnn ARSI G Uy tear

film osmolality

v !
1. fawsn mfadilynyn. nsimmedada: aifd niunisuiunsiazida. Audasen 10.

NPMNNNIUAT. T3afindlieqrinasnsaiuvninenat, 2550.
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2. fawn adaefiloyoyn. n19ld SPSS for windows Tun1siaseidaya. Wudafen 11,

NINNNUIUAT. LFENEITNANT A1A, 2551,

v v
o AaAa o % o

3. fagn andgedlynyi. nsldamaeiatfidugesag SPSS. WnaAaN 6. NgUMNUNIUAS,

139N999NA1T AN A, 2551.

v 1
4. 2304 A9dANINA. ToADARMILINWIRENIANLNANERTALNN. WHEATIN 3. 2aUuAN. 19

Wudou Arin TeafindAaauIuIanen, 2551,

v
e o

5 Wi anmiAafana. nerUIun1IENINaNeIAIanTaanNIN. RuiAfan 2.

NINWHUIUAT LAFEYANTANN, 2546.

v
e o

6. naun afaeilyoyn. wanans. Andafan 7. ngamnaniuas. Teainduieginasnsnl

NUNINENRE, 2547

[ % [ % %

= & a a e a o al dg/ 7
7. 8197AU NATENAINGN, NAULY ARNIITIN, RITINUN LTIIUTAUND, LNAU NBILNI uaziley
o tar v A I a a ! a Qtﬂl Y o U
ANA AURNTIN. ﬂ')qmﬁﬂ?]'ﬂﬂﬂ’]@']ﬁlﬂ’mﬂﬂﬂﬁlLL@ZV’]’]@’]EIM’]N@?JHIFIVI1® iJ“LIﬂ"]iJ‘LLﬂi‘lI
% v A Zj/ o =2 £ o A o o = a
ONABNUBNUNLTEY TUNBNAN A UAK LIUALNALHN A @qmmﬂﬁqmm. AM1TA1TITINNT

ANB1IURITNTY. TN 7 211N 1 WNaAN-HunAN 2564, M 60-73.

8. Uselwia Revan, Ansuns gssouinnn waz afRny1nd Asnessu. N1saadsninauinisly
<3 o ! = dl

ANTERauEEY. 0198191ATATNRANLNABNE1LIARATNNIAN81T0sqN A LA, T 4

a7 3 FuNEU-fUINAN 2560. Wiin 226-235.

9. Bartlett JE, Kotrlik JW, Higgins CC. Organizational Research: Determining Appropriate
Sample Size in Survey Research. Information Technology, Learning, and

Performance Journal 2001; 19: 43-50.
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IWATIAUASEE A HTUIAFHIURAN (-0.56 mm,-12.4%), AARININNINNANGN (-0.38 mm.-
8.2%) (P =0.025)

A~ \ . L. ) ~ ° = ' = & o '
2. \Welluaaadne (photopic vision tWE399 cones INN1UINENBENMALIATNBUTIUIRYFN

fudgnsiasuaruanseazidanaesdng ladaau walasulasadnsdeus 1. 3wl wiva 10 to

q

= 1

10° cd/m?) filaeinAgnenddain Faurnguiunluiiuasadng (0.11mm, -4.5%) anas
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2. Accommodation and Phoria in Children Wearing Multifocal Contact Lenses

Celia R Gong, David Troilo, Kathryn Richdale. Optometry and Vision Science. 2017 Mar.
94(3):353-360
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3. Comparing sports vision among three groups of soft tennis adolescent athletes: Normal

vision, refractive errors with and without correction
Shih-Tsun Chang, Yen Hsiu Liu, Jiahn-Shing Lee, Lai Chu See. Indian Journal of
Ophthalmology.2015 Sep. 63(9):716-21
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4. Comparison between distance and near visual acuity in amblyopia
HeejeongChun, Young Chun Lee. Medicine(Baltimore). 2020 Nov 13. 99(46):23111
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5. Comparison of nanoemulsion and non-emollient artificial tears on tear lipid layer

thickness and symptoms

Kimberly Weisenberger, Nick Fogt, Jennifer SwingleFogt. Journal of Optometry. 2021 Jan-

Mar. 14(1):20-27
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6. Comparison of Reading Performance with Optical and Electronic Low Vision Devices
among Low Vision Children in a Blind School

Chandan Jyoti Borah, Samrat Sarkar, Pritam Dutta.International Journal of Science and
Healthcare Research. 2020 Oct-Dec. 5(4):201-206
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7.Corneo-pterygium total area measurements utilizing image analysis method
HilmiMohdRadzi, Mohd Kamal Khairidzan, Che Amin MohdZulfaezal, EsmadyAriffinAzrin.
Journal of optometry. 2019 Oct-Dec. 12(4):272-277
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8.Effects of caffeine on intraocular pressure are subject to tolerance: a comparative study
between low and high caffeine consumers

Jesus \Vera, Beatriz Redondo, Rubén Molina, Javier Bermudez, Raimundo Jiménez.
Psychopharmacology. 2019 Feb. 236(2):811-819
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9. Effect of COVID-19-Associated lockdown on patients with Diabetic Retinopathy
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10. Correlation between short-term and long-term intraocular pressure fluctuation in
glaucoma patients

Naoki Tojo, Shinya Abe, Mari Miyakoshi, Atsushi Hayashi. Clinical Ophthalmology
(Auckland, NZ).2016 Sep 2. 10:1713-7
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11.Extended Contact Lens Wear Promotes Corneal Norepinephrine Secretion
and Pseudomonas | aeruginosa infection in Mice

Jie Li, Xiubin  Ma, Lianghui  Zhao, Ya Li, Qingjun Zhou, Xianli Du. Investigative
Ophthalmology & Visual Science. 2020 Apr. 61(4):17
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12.Efficacy of vision therapy in children with learning disability and associated binocular
vision anomalies

Jameel RizwanaHussaindeen,PreranaShah, Krishna Kumar Ramani,Lalitha Ramanujan.
Journal of Optometry. 2018 Jan-Mar. 11(1):40-48
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13.Effects of residual anterior lens epithelial cell removal on axial position of intraocular
lens after cataract surgery

Seung Pil Bang, Young-SikYoo, Jong Hwa Jun, Choun-Ki Joo.Journal of Ophthalmology.
2018 Aug 19. 2018:9704892
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14. Intraocular pressure responses to walking with surgical and FFP2/N95 face masks in
primary open-angle glaucoma patients

Danica Janicijevic, Beatriz Redondo, Raimundo Jiménez, Javier Lacorzana, Amador
Garcia-Ramos, Jesus Vera. Graefe's Archive for Clinical and Experimental Ophthalmology.
2021 Aug. 259(8):2373-2378
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15. Iris color distribution and its relation with refractive errors, amblyopia, and strabismus in

children

Hassan Hashemi, Reza Pakzad, AbbasaliYekta, Jalil Hasani, Amir Asharlous,
HadiOstadimoghaddam, FahimehKhoshhal, Mehdi Khabazkhoob, Reyhane Shariati. Journal
of Comprehensive Pediatrics. 2019 July 3. 10(3):e66099
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16. Optic nerve length before and after spaceflight

Anders Wahlin, PetterHolmlund, Abigail M Fellows, JanMalm, Jay CBuckey, Anders Eklund.
Ophthalmology. 2021 Feb. 128(2):309-316
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17. The effect of gaming on accommodative and vergence facilities after exposure to virtual
reality head-mounted display

Alvin J. Munsamy, HusnaParuk, Bronwyn Gopichunder, AnelaLuggya,ThembekileMajola,
SneliswaKhulu. Journal of Optometry. 2020 Jul-Sep. 13(3):163-170
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18. Risk Factors for Development of Keratoconus: A Matched Pair Case Control Study

Loay Abdulmutalib Almusawi, Furkaan Majied Hamied. Clinical Ophthalmology (Auckland,
N.Z.). 2021 Aug 16. 15:3473-3479
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19.Screening evaporative dry eyes severity using an infrared image

Qing Zhang, Yi Wu, Yilin Song, Guanghao Qin, Lanting Yang, Sumeet Singh Talwar, Tiezhu
Lin, Gagan Deep Singh Talwar, Hongda Zhang, Ling Xu, Jonathan E Moore, Emmanuel Eric
Pazo, Wei He. Journal of Ophthalmology. 2021 Aug 24. 2021:8396503
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20. The acute effects of single cup of coffee on ocular biometric parameters in healthy
subjects

FeyzahanUzun, Mehmet Gokhan Aslan, KamileOter, MuhammetKaim. Journal of Current
Ophthalmology. 2019; Dec. 31(4):394-398
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21. The effect of smoking on ocular surface and tear film based on clinical examination and
optical coherence tomography

Pinkila Bhutia, Snigdha Sen, Tirupati Nath, Mohammad Abid Shamshad. Indian journal of
ophthalmology. 2021 Jul. 69(7):1693-1696
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22. Prevalence, risk factors, and cause of Visual Impairment in an elderly Chinese Uygur
population in Southern Xinjiang

Yi Sun,Guangmingdin, Mengting Yang, Jing Fu, Xueyi Chen,Bingsheng Lou. Journal of
Ophthalmology . 2021 Apr 7. 2021:1-8
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