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Abstract 

Environmental variables have a considerable impact on the ocular surface, both structurally and functionally. The cornea, 

conjunctiva, and tear film form the ocular surface, which is essential for preserving visual clarity and comfort. UV radiation, air 

pollutants, allergens, and climatic changes can all upset the delicate balance of the ocular surface ecosystem, resulting in 

disorders such as dry eye disease (DED), allergic conjunctivitis, and photokeratitis. UV radiation is a well-documented 

environmental threat that can induce eye surface damage, both acute and chronic. Fine and ultrafine particles can get into the tear 

film and conjunctiva, producing oxidative stress and inflammation. Allergens such as pollen, dust mites, and pet dander cause 

allergic conjunctivitis, which is the most prevalent allergic eye illness. Climate variables such as temperature, humidity, and wind 

all have a substantial influence on ocular surface health. Understanding these environmental consequences necessitates a 

multidisciplinary strategy that combines ophthalmology, environmental science, and public health. Clinicians can measure the 

effect of environmental exposures on ocular health using diagnostic procedures such as tear film analysis, ocular surface 

imaging, and biomarker studies. Management options include preventative measures and therapies that are customized to 

individual illnesses. Preventive measures include wearing protective eyewear to shield against UV radiation and pollutants, using 

air purifiers to reduce indoor allergens, and avoiding outdoor activities during peak pollution hours. Emerging research focuses 

on elucidating molecular mechanisms underlying environmental-induced ocular surface disorders and developing novel 

therapies to mitigate their effects. By advancing knowledge in this field, we aim to enhance preventive strategies and therapeutic 

interventions, ultimately improving the quality of life for individuals affected by environmental-related ocular surface 

conditions. 
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1. Introduction 

Thoft was the first to describe the ocular surface, which is 

an integrated entity that includes the tearfilm, cornea, con-

junctiva, lacrimal glands, and eyelids. [1]. One of the most 

crucial components of the eye is the ocular surface. It is made 

up of the cornea and conjunctiva as well as components like 

the lacrimal gland, drainage system, and related eyelid tissues. 

The interface between the working eye and the outside world 

is called the ocular surface. This surface, which is made up of 
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the corneal epithelium, the palpebral and bulbar conjunctival 

epithelium, the corneo-scleral limbus, and the tear film, offers 

anatomic, physiological, and immunologic protection. Ad-

nexal structures, such as the lacrimal system, lashes, meibo-

mian glands, and anterior lamellae of the eyelids, are crucial 

for the proper protection and function of the ocular surface, 

even though these structures constitute the anatomical ocular 

surface. The ocular surface protects the eye's components 

from pathogens, injuries, and poisons in addition to main-

taining the cornea's optical clarity and acting as a refractive 

surface for precise light projection through the ocular media. 

The thin, translucent mucous membrane that lines the in-

side of the eyelids is called the conjunctiva, and it covers the 

sclera, or white of the eye. It is composed of stratified cu-

boidal epithelium, stratified columnar epithelium, and 

non-keratinized, stratified squamous epithelium containing 

goblet cells, depending on the zone. While the conjunctiva 

produces less tears than the lacrimal gland, it still produces 

mucus and tears, which aid in lubricating the eye. Moreover, it 

aids in immune surveillance and blocks the entry of micro-

organisms into the eye. The conjunctiva can be affected by 

environmental variables in a number of ways. For example, 

the conjunctiva can get irritated by smoke, allergens, pollu-

tants, or dry air, which can result in symptoms like burning, 

itching, redness, and excessive tearing [2]. Furthermore, ex-

tended exposure to ultraviolet (UV) radiation from sunshine 

can raise the chance of conjunctival pterygium [3] and 

pinguecula infections. Cornea is a transparent membrane 

covering the front portion of the eye, with a dome shape and a 

diameter of around 12 mm (0.5 inch). Tears nourish and 

supply oxygen to it anteriorly, while aqueous humour bathes it 

posteriorly. Environmental factors can affect the cornea, the 

transparent outer layer of the eye, in several ways. Exposure 

to ultraviolet (UV) radiation from sunlight can lead to condi-

tions like photokeratitis (similar to sunburn of the cornea) and 

contribute to the development of cataracts and other eye 

problems over time. Air pollutants, dust, smoke, and other 

irritants can also cause irritation and inflammation of the 

cornea, leading to symptoms such as redness, dryness, and 

discomfort. An upper and lower eyelid are connected at the 

medial and lateral canthi to form the eyelids. Exposure to 

pollutants or allergens can cause irritation, redness, or in-

flammation to eyelids. Sun exposure without protection can 

lead to sunburn or premature aging of the delicate skin around 

the eyes. Dry environments can cause dryness and flakiness, 

while overly humid conditions can contribute to sweat and oil 

buildup. It's important to protect your eyelids by using gentle 

skincare products, wearing sunglasses outdoors, and keeping 

the area clean and moisturized. A thin layer of fluid called tear 

film covers the surface of the eyes. It creates a smooth re-

fractive surface for vision and is in charge of immune system, 

mechanical, environmental, and ocular surface comfort. Tear 

film integrity and stability are determined by the interplay of 

tear production, evaporation, absorption, and drainage with 

the dynamic balance of the tear film. Its integrity, stability, 

and proper osmolality depend on balanced tear film genera-

tion and removal. Environmental factors like temperature, 

humidity, and air quality play a crucial role in tear film health, 

affecting tear film stability, tear evaporation, and ultimately 

contributing to conditions like dry eye disease. 

2. Risk Factor 

2.1. Smoking 

Using drugs recreationally often involves smoking. It is the 

most common type of smoking, with nearly a quarter of the 

world's population (22.3%) using tobacco products [4]. Co-

caine, opium, and cannabis are less often smoked drugs. Over 

eight million people died from tobacco-related diseases in 

2019 [5]. Tobacco usage sickens and kills millions of people 

annually. In addition to volatile chemicals, phenolic com-

pounds, nitrosamine compounds, aromatic amines, polycyclic 

aromatic hydrocarbons, NO2, CO2, and various concentrations 

of metals known to be poisons and carcinogens, tobacco cig-

arettes can also produce about 6,000 other chemical constit-

uents. The cardiovascular and respiratory systems are im-

pacted by a number of health issues caused by smoking, both 

actively and passively [6]. A person's risk of cataract devel-

opment, age-related macular degeneration, and diabetes is 

higher when they smoke cigarettes [7]. 

The opacification of the lens is referred to as a cataract. 

Cataract is the leading cause of blindness worldwide and 

accounts for visual loss in more than half of the 23 million. At 

the initial eye examination, individuals who smoked 20 cig-

arettes or more a day had a significantly higher chance of 

developing nuclear opacities compared to those who did not 

smoke [8]. The appearance of any kind of drusen, soft or 

otherwise, if it is linked to alterations in the retinal pigment 

epithelium or an increase in retinal pigmentation in the mac-

ular region is a possible definition of early age-related mac-

ular degeneration (ARMD). One of the main causes of vision 

loss in the West is age-related macular degeneration, or AMD. 

An estimated 30% of people over 75 years have the disease in 

its early stages, whereas 7% of those in this age range are 

considered to be in its late stages [9]. It was also discovered 

that the risk of AMD increased with the number of pack-years 

smoked. For at least seven years, Christen et al. monitored 

21,157 male American physicians for the onset of AMD. 

There are already 268 confirmed cases of AMD resulting in 

visual impairment [10]. ARMD risk was found to be three 

times higher in a prospective research when vision loss was 

present. Reducing the chance of AMD is a major incentive to 

prevent or stop smoking, as the illness is a prevalent cause of 

severe vision impairment that is frequently incurable. 

The most modifiable risk factor for Graves' ophthalmopa-

thy is cigarette smoking [11] and the risk increases with daily 

cigarette consumption. When compared to nonsmokers, 

smokers with Graves' ophthalmopathy have a higher risk of 

developing severe disease and a lower propensity to respond 
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effectively to immunosuppressive treatments. 

2.2. Ultraviolet Radiation Exposure 

There are numerous well-known consequences of pro-

longed exposure to light for the eyes, such as photokeratitis, 

erythema of the eyelid, cataracts, solar retinopathy, and retinal 

damage [12]. The impact that ultraviolet (UV) light exposure 

plays in the development of cataracts and retinal degeneration. 

The earth's UV radiation level may raise as a result of global 

atmospheric changes such stratospheric ozone depletion. This 

would increase the long-term exposure of human skin and 

ocular tissues to UV radiation. Van der Hoeve recognised the 

dangers of UV light to the eyes as early as 1920 [13]. The 

discussion centres on the biochemical modifications that 

occur in the lens and retina as a result of exposure to light. 

Undistorted light focussing onto the retina is the main job 

of the human lens. While the transmission characteristics of 

the majority of the eye's components remain constant, the 

lens's transmission properties vary over the course of a life-

time. After being clear for the first three years of life, the 

lens progressively acquires yellow pigments made of 

3-hydroxy kynurenine and its glucoside. This pigment 

serves as protection by safely dissipating the energy it col-

lects from UV rays. The adult human retina is thus shielded 

against typical amounts of UV radiation as long as that 

pigment is present. No UV-A or UV-B radiation can pene-

trate the retina. A cataract is a clouding of the lens that is 

caused by intense acute UV radiation or chronic UV expo-

sure, especially when combined with a dye or medication 

that combines photosensitivity. Any alteration to the lens's 

clarity reduces vision and fundamentally alters retinal func-

tion. Age-related cataracts are the most prevalent form. 

Cataracts afflict more than 50% of people over 65, and by 

the time they reach 75 years, that number rises to 75% [14]. 

Phototoxic dyes and medications can cause cataracts, which 

can develop as early as 40 years of age or earlier [15]. The 

phototoxic chromophore xanthurenic acid is produced by an 

enzymatic conversion of the protective pigment 3-hydroxy 

kynurenine beyond the middle age. When UV light enters 

the lens, xanthurenic acid absorbs it, forms a triplet, and 

releases singlet oxygen and superoxide [16]. The synthesis 

of antioxidants and antioxidant enzymes, which ordinarily 

neutralize these reactive oxygen species, is also declining at 

the same time. This leads to damage to the lens's proteins and 

epithelial cells, ultimately causing the lens to fog. 

Ocular melanoma and macular degeneration are two 

conditions that can arise later in life as a result of cumula-

tive UV exposure to the eye [17]. Adult retinal damage 

could result from an inflammatory reaction if UV radiation 

exposure is high enough. An adult human lens's filtering 

abilities may be overwhelmed by the strength of UV radi-

ation emitted by staring at a solar eclipse, a UV-emitting 

bulb, or the reflected UV from snow, sand, or water. The 

melanin found in the RPEs and choroid absorbs UV light, 

shielding the retina from damage caused by the sun. But as 

we age, our melanin in our eyes becomes photobleached, 

which lessens its ability to fend off UV damage [18]. There 

may be some protection for the retina from transretinal UV 

damage provided by other chromophores. Apart from ul-

traviolet radiation harming the mature retina, individuals 

above 50 years old experience photooxidation reac-

tion-induced retinal damage from short blue visible light 

(430 nm) [14]. With ageing, lipofuscin, a pigment that is 

phototoxic, builds up. Lipofuscin generates singlet oxygen, 

superoxide, and free radicals in response to brief blue 

visible light (430 nm). Reactive oxygen species cause harm 

to RPEs [19]. Macular degeneration is the loss of central 

vision caused by the ultimate death of the rods and cones, 

which is one of the main functions of the RPEs. 

2.3. Alcohol 

Diabetes mellitus, hypertension, alcoholism, and other 

chronic co-morbid illnesses all affect immunological function, 

which in turn affects the prevalence and severity of ocular 

surface diseases. The risk of infected corneal blindness in-

creases with alcohol usage [20] Tear break-up time is slowed 

down and corneal discoloration is heightened when alcohol is 

found in tears. Regardless of age or gender, drinking alcohol 

was a substantial risk factor for developing dry eye disease 

[21]. Regardless of age or gender, drinking alcohol was a 

substantial risk factor for developing dry eye disease. Drink-

ing alcohol for an extended period of time has been associated 

with vitamin A deficiency [22] and corneal inflammation by 

upregulating proinflammatory cytokines [23]. 

2.4. Wind Speed 

Numerous investigations have shown that wind can also 

have an impact on the ocular surface. The tear film is immedi-

ately impacted by wind speed since it speeds up its evaporation. 

Elevated wind velocities have the potential to upset the equi-

librium of the tear film, resulting in heightened evaporation of 

tears and consequent instability [24]. Dust and pollen are ex-

amples of particle matter carried by the wind that can me-

chanically irritate the surface of the eyes. These particles' fric-

tion can induce irritation of the cornea and conjunctiva [25]. In 

windy circumstances, contact lens wearers may also experience 

pain and visual problems. Wind can cause contact lenses to dry 

out and come loose, which can irritate the cornea and even 

cause damage. The use of non-adapted hydrogel soft contact 

lenses was associated with significant symptoms of dry eye and 

visual disturbance, tear instability, higher tear osmolarity, and 

increased tear evaporation [26]. These findings imply that 

silicone hydrogel contact lenses would be a better option for 

people who live and work in cold, windy, low-humidity envi-

ronments. Individuals who work outside for extended periods 

of time, such farmers, construction workers, and sports, are 

more susceptible to wind-related eye damage. 
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2.5. Air Pollution 

When a chemical, physical, or biological material con-

taminates an indoor or outdoor environment, it is regarded as 

an air pollution because it modifies the intrinsic features of the 

atmosphere. Although the consequences of long-term expo-

sure to air pollutants on eyes are still poorly understood, ex-

posure to air pollutants typically induces ocular symptoms 

that range from mild eye irritation to severe chronic discom-

fort [27, 28]. Air pollution can cause redness, irritation, wet-

ness, a sensation of a foreign substance in the eyes, and 

blurred vision. However, eye doctors occasionally fail to 

recognize the connection between air pollution and these 

symptoms [29]. The ocular surface can be used as a gauge for 

the effects of pollution on health because it is plainly ob-

servable. Global concern over air pollution is growing, par-

ticularly with regard to indoor air pollution in high-income 

countries and outdoor air pollution in low-income countries. 

Additional research indicates that air pollution may also have 

an impact on the reproductive, neurological, and ocular sys-

tems. Air pollution may cause a shift in the pH of the lacrimal 

gland and irritate the surface of the eyes [30]. A healthy eye 

should keep its surface wet beneath all circumstances, ena-

bling people to withstand many kinds of biological and 

physical harm without experiencing any symptoms. An oph-

thalmological emergency among Parisians was caused by 

elevated air pollution levels, as per a study by Bourcier et al. 

that shown a high correlation between air NO, NO2 concen-

trations, and conjunctivitis [28]. However, the health of the 

ocular surface and tear film, as well as the eye's capacity to 

lubricate and defend itself, can be compromised by air con-

taminants and atmospheric circumstances. In certain situa-

tions, hydrogen sulfate in the air can induce blindness or 

dizziness when it comes into contact with the aqueous humor 

of the eyes [31]. Furthermore, unfavorable environmental 

factors might trigger corneal nerves, resulting in the symp-

toms of dry eyes, which include burning, aching, and dryness. 

Conjunctivitis, dry eye syndrome, and increased sensitivity to 

bright light are all caused by air pollution. 

2.6. Temperature 

Latitude, seasonality, solar radiation, ocean currents, and 

wind speed all affect temperatures. It also affect ocular sur-

face directly and indirectly like trachoma, glaucoma, Dry eye 

syndrome. An optic neuropathy called Glaucoma is defined 

by the optic nerve's gradual deterioration. Elevated intraocular 

pressure is frequently associated with optic nerve damage. 

Heat waves and cold snaps had a negligible impact on eye 

problems. Certain researchers have connected an elevated 

ambient temperature to a higher chance of developing glau-

coma [32]. Extreme weather, such as heat waves and low 

temperatures, may pose long-term health risks. In general, 

glaucoma is a painless condition, but if left untreated, it can 

cause significant loss of vision and blindness. 

Dry eye is a chronic multifactorial inflammatory disorder 

of the lacrimal functional unit (LFU). It can happens when 

your tears don’t lubricate your eyes well enough. Dry eye 

illness is more common year-round in dry climates than it is in 

wet, tropical regions. But dry eyes might also be brought on 

by cooler temperatures. Dry eye illness is linked to extremely 

high or low temperatures in both indoor and outdoor settings. 

Ocular discomfort, visual disruption, photophobia, and 

chronic pain are the most prevalent symptoms. It is the most 

prevalent eye condition affecting adults. The diagnosis and 

kind of dry eye illness determine the prevalence and incidence. 

Due to the possibility that the dispersion of eye-seeking flies 

is correlated with high air temperatures, a prevalent factor in 

the transmission of acute trachoma is high air temperatures. 

Very little is known about how temperature affects the dis-

tribution or prevalence of active trachoma, and much less is 

known about the relationship between chronic trachoma and 

blindness [33]. A statistically significant correlation was 

found between temperature and allergic conjunctivitis, as well 

as between temperature and fluctuations between temperature 

and humidity [34]. Particulate matter [PM] as small as 10 nm, 

an air pollutant, has a negative impact on human vision. Sig-

nificant concentrations of PM are present in soot, smog, and 

tobacco smoke [35]. 

3. Blinking Abnormalities and Ocular 

Surface Exposure 

The prolonged use of digital devices can lead to a condition 

known as Digital Eye Strain (DES) or Computer Vision 

Syndrome (CVS). Long-term use of digital devices, including 

computers, laptops, tablets, and smartphones, can cause a 

condition known as computer vision syndrome (CVS), in 

which the eyes focus on a screen for extended periods of time 

without taking enough breaks to allow the eye muscles to 

recover from the constant strain needed to maintain focus on a 

close object [36]. 

People who use digital gadgets have unusual blinking pat-

terns [37], such as lower blink rate, incomplete blinking, and a 

larger gaze angle, which increase the risk of ocular surface 

exposure. These modifications may result in changes to the 

ocular surface as well as sensations of dryness Blinking is 

necessary to keep the ocular surface in a state of homeostasis 

by keeping it hydrated and moist, minimizing corneal expo-

sure, promoting tear drainage, lowering the buildup of in-

flammatory mediators in the tear prism, and facilitating the 

distribution of mucins and meibomian gland secretions to 

support the stability of the tear film [38]. 

4. Conclusion 

The surface of the eyes is extremely vulnerable to envi-

ronmental factors, including indoor air quality, seasonal 

changes, climate, and air pollution. Having a thorough un-

derstanding of these variables and how they affect the ocular 
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surface is crucial to creating management and prevention 

plans that work. The pace of environmental contamination is 

increasing exponentially as a result of growing industrializa-

tion and global warming. The ocular surface, which is con-

stantly exposed to the atmosphere, seems to be significantly 

harmed by the current climatic circumstances. People can 

greatly lower their chance of developing ocular surface ill-

nesses and improve their overall ocular health by taking pre-

ventative actions and keeping their surroundings healthy. 

Employers, the government, or other pertinent entities should 

apply and offer preventive measures in situations where ex-

posure cannot be avoided. 

Abbreviations 

UV Ultraviolet 

ARMD Age-related Macular Degeneration 

PM Particulate Matter 

DES Digital Eye Strain 

CVS Computer Vision Syndrome 

LFU Lacrimal Functional Unit 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Thoft R. Role of the ocular surface in destructive corneal 

disease. Transactions of the Ophthalmological Societies of the 

United Kingdom. 1978; 98(3): 339-42. 

[2] Saxena R, Srivastava S, Trivedi D, Anand E, Joshi S, Gupta SK. 

Impact of environmental pollution on the eye. Acta 

Ophthalmologica Scandinavica. 2003; 81(5): 491-4.  

https://doi.org/10.1034/j.1600-0420.2003.00119.x 

[3] Zhou WP, Zhu YF, Zhang B, Qiu WY, Yao YF. The role of 

ultraviolet radiation in the pathogenesis of pterygia. Molecular 

medicine reports. 2016; 14(1): 3-15.  

https://doi.org/10.3892/mmr.2016.5223 

[4] WHO. WHO global report on trends in prevalence of tobacco 

use 2000–2025. WHO Tobacco Control Papers. 2019. 

[5] Collaborators G, Ärnlöv J. Global burden of 87 risk factors in 

204 countries and territories, 1990–2019: a systematic analysis 

for the Global Burden of Disease Study 2019. The Lancet. 

2020; 396(10258): 1223-49.  

https://doi.org/10.1016/S0140-6736(20)30752-2 

[6] Bartecchi CE, MacKenzie TD, Schrier RW. The human costs of 

tobacco use. New England Journal of Medicine. 1994; 330(13): 

907-12. https://doi.org/10.1056/NEJM199403313301307 

[7] Velilla S, García-Medina JJ, García-Layana A, Dolz-Marco R, 

Pons-Vázquez S, Pinazo-Durán MD, et al. Smoking and age‐

related macular degeneration: review and update. Journal of 

ophthalmology. 2013; 2013(1): 895147.  

https://doi.org/10.1155/2013/895147 

[8] Christen WG, Manson JE, Seddon JM, Glynn RJ, Buring JE, 

Rosner B, et al. A prospective study of cigarette smoking and 

risk of cataract in men. Jama. 1992; 268(8): 989-93.  

https://doi.org/10.1001/jama.1992.03490080063025 

[9] Klein R, Klein BE, Linton KL. Prevalence of age-related 

maculopathy: the Beaver Dam Eye Study. Ophthalmology. 1992; 

99(6): 933-43. https://doi.org/10.1016/s0161-6420(92)31871-8 

[10] Christen WG, Glynn RJ, Manson JE, Ajani UA, Buring JE. A 

prospective study of cigarette smoking and risk of age-related 

macular degeneration in men. Jama. 1996; 276(14): 1147-51.  

https://doi.org/10.1001/jama.1996.03540140035023 

[11] Bahn RS. Graves' ophthalmopathy. New England Journal of 

Medicine. 2010; 362(8): 726-38.  

https://doi.org/10.1056/NEJMra0905750 

[12] van Kuijk FJ. Effects of ultraviolet light on the eye: role of 

protective glasses. Environmental health perspectives. 1991; 

96: 177-84. https://doi.org/10.1289/ehp.9196177 

[13] Van Der Hoeve J. Eye lesions produced by light rich in 

ultraviolet rays. Senile cataract, senile degeneration of macula. 

American Journal of Ophthalmology. 1920; 3(3): 178-94. 

[14] Roberts JE. Ocular phototoxicity. Journal of Photochemistry 

and Photobiology B: Biology. 2001; 64(2-3): 136-43.  

https://doi.org/10.1016/s1011-1344(01)00196-8 

[15] Roberts JE. Screening for ocular phototoxicity. International 

journal of toxicology. 2002; 21(6): 491-500.  

https://doi.org/10.1080/10915810290169918 

[16] Krishna CM, Uppuluri S, Riesz P, Balasubramanian D. A study 

of the photodynamic efficiencies of some eye lens constituents. 

Photochemistry and photobiology. 1991; 54(1): 51-8. 

https://doi.org/10.1111/j.1751-1097.1991.tb01984.x 

[17] Roberts JE. Ultraviolet radiation as a risk factor for cataract 

and macular degeneration. Eye & contact lens. 2011; 37(4): 

246-9. https://doi.org/10.1097/ICL.0b013e31821cbcc9 

[18] Hu DN, Simon JD, Sarna T. Role of ocular melanin in 

ophthalmic physiology and pathology. Photochemistry and 

photobiology. 2008; 84(3): 639-44.  

https://doi.org/10.1111/j.1751-1097.2008.00316.x 

[19] Noell WK. Possible mechanisms of photoreceptor damage by 

light in mammalian eyes. Vision research. 1980; 20(12): 

1163-71. https://doi.org/10.1016/0042-6989(80)90055-3 

[20] Song X, Xie L, Tan X, Wang Z, Yang Y, Yuan Y, et al. A 

multi-center, cross-sectional study on the burden of infectious 

keratitis in China. PloS one. 2014; 9(12): e113843.  

https://doi.org/10.1371/journal.pone.0113843 

[21] You Y-S, Qu N-B, Yu X-N. Alcohol consumption and dry eye 

syndrome: a Meta-analysis. International journal of ophthalmol-

ogy. 2016; 9(10): 1487. https://doi.org/10.18240/ijo.2016.10.20 

[22] Lieber CS. Alcohol, liver, and nutrition. Journal of the Amer-

ican College of Nutrition. 1991; 10(6): 602-32.  

https://doi.org/10.1080/07315724.1991.10718182 

http://www.sciencepg.com/journal/ijovs
https://doi.org/10.1034/j.1600-0420.2003.00119.x


International Journal of Ophthalmology & Visual Science http://www.sciencepg.com/journal/ijovs 

 

45 

[23] Kim JH, Kim JH, Nam WH, Yi K, Choi DG, Hyon JY, et al. 

Oral alcohol administration disturbs tear film and ocular sur-

face. Ophthalmology. 2012; 119(5): 965-71.  

https://doi.org/10.1016/j.ophtha.2011.11.015 

[24] Peng C-C, Cerretani C, Braun RJ, Radke C. Evapora-

tion-driven instability of the precorneal tear film. Advances in 

colloid and interface science. 2014; 206: 250-64.  

https://doi.org/10.1016/j.cis.2013.06.001 

[25] Hwang Y-H, Chou E-J, Chang C-W, Chen C-C, Ho C-K, Chou 

C-L, et al. Suspended onion particles and potential corneal 

injury in onion harvesters. Archives of Environmental Health: 

An International Journal. 2002; 57(1): 78-84.  

https://doi.org/10.1080/00039890209602920 

[26] Kojima T, Matsumoto Y, Ibrahim OM, Wakamatsu TH, Uchino 

M, Fukagawa K, et al. Effect of controlled adverse chamber 

environment exposure on tear functions in silicon hydrogel and 

hydrogel soft contact lens wearers. Investigative 

ophthalmology & visual science. 2011; 52(12): 8811-7.  

https://doi.org/10.1167/iovs.10-6841 

[27] Waheed M, Basu P. The effect of air pollutants on the eye. I. 

The effect of an organic extract on the conjunctival goblet cells. 

Canadian journal of ophthalmology Journal canadien 

d'ophtalmologie. 1970; 5(3): 226-30. 

[28] Bourcier T, Viboud C, Cohen J, Thomas F, Bury T, Cadiot L, et 

al. Effects of air pollution and climatic conditions on the 

frequency of ophthalmological emergency examinations. 

British Journal of Ophthalmology. 2003; 87(7): 809-11.  

https://doi.org/10.1136/bjo.87.7.809 

[29] Klopfer J. Effects of environmental air pollution on the eye. 

Journal of the American Optometric Association. 1989; 60(10): 

773-8. 

[30] Schwela D. Air pollution and health in urban areas. Reviews on 

environmental health. 2000; 15(1-2): 13-42.  

https://doi.org/10.1515/reveh.2000.15.1-2.13 

[31] Yadav V. Impact of Environmental Factors on Eye Health. 

Mediterranean Journal of Basic and Applied Sciences 

(MJBAS), (Quarterly International Journal). 2019; 3(4): 

37-46. 

[32] Zhang A, Wang Q, Yang X, Liu Y, He J, Shan A, et al. Impacts 

of heatwaves and cold spells on glaucoma in rural China: a 

national cross-sectional study. Environmental Science and 

Pollution Research. 2023; 30(16): 47248-61.  

https://doi.org/10.1007/s11356-023-25591-8 

[33] Ramesh A, Kovats S, Haslam D, Schmidt E, Gilbert CE. The 

impact of climatic risk factors on the prevalence, distribution, 

and severity of acute and chronic trachoma. PLoS neglected 

tropical diseases. 2013; 7(11): e2513.  

https://doi.org/10.1371%2Fjournal.pntd.0002513 

[34] Patel S, Kaplan C, Galor A, Kumar N. The role of temperature 

change, ambient temperature, and relative humidity in allergic 

conjunctivitis in a US veteran population. American journal of 

ophthalmology. 2021; 230: 243-55.  

https://doi.org/10.1016/j.ajo.2021.04.035 

[35] Hellgren U-M, Reijula K. Indoor air problems in hospitals: a 

challenge for occupational health. AAOHN Journal. 2011; 

59(3): 111-7. https://doi.org/10.3928/08910162-20110223-01 

[36] Huang A, Janecki J, Galor A, Rock S, Menendez D, Hackam 

AS, et al. Association of the indoor environment with dry eye 

metrics. JAMA ophthalmology. 2020; 138(8): 867-74.  

https://doi.org/10.1001/jamaophthalmol.2020.2237 

[37] Wolkoff P. Dry eye symptoms in offices and deteriorated work 

performance–a perspective. Building and Environment. 2020; 

172: 106704. https://doi.org/10.1016/j.buildenv.2020.106704 

[38] Yu L, Yu C, Dong H, Mu Y, Zhang R, Zhang Q, et al. Recent 

developments about the pathogenesis of dry eye disease: Based 

on immune inflammatory mechanisms. Frontiers in 

pharmacology. 2021; 12: 732887.  

https://doi.org/10.3389/fphar.2021.732887 

 

http://www.sciencepg.com/journal/ijovs

