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Abstract: Psychosomatic ophthalmology emerged after World War II because patients attended clinics with symptoms that were not
explained by physiological findings, subsequently it became clear that psychological distress could be associated with several ocular
disorders, including dry eye syndrome. Dry eye disease is a common disorder with increasing prevalence due to environmental factors
such as pollution, smoking, and sleep disorders. The burden of dry eye disease affects both patients and society, making it a very
important target for investigation. Numerous studies showed that dry eye disease prevalence including the severity of the symptoms of
dry eye is higher in patients suffering from depression and/or anxiety. Some studies suggest the implication of serotonin in tears being
dysregulated by the disorders. The current review highlights the evidence of the association between anxiety, depression, and dry eye
disease and summarizes the recent advances in research in this area, together with a brief explanation of the physiology of stress that
could lead to psychological disorders.

Keywords: Ocular surface, dry eye, anxiety, stress, depression

Ocular Surface and Dry Eye
The ocular surface serves as a barrier protecting orbital structures from harmful substances, starting from ultraviolet light
to any infectious organism, and has different roles, such as contributing to visual function. It is composed of several
structures such as the sclera, conjunctiva, cornea, tear film, and eyelids." The cornea is highly important for visual
outcome because it focuses light rays on the retina with minimum scatter and comprises two-thirds of the refractive
power of the eye.” It is avascular, and the most anterior layer of the cornea is the epithelial cell layer covered by a smooth
and regular tear film, which provides lubrication and hydration to the cornea and entire ocular surface.® Tear films are
important components of the ocular surface because they also provide oxygen and are a source of immunoglobulins,
lysozyme, and lactoferrin, all of which indicate the importance of the tear film in maintaining comfort, suppressing
inflammation, preventing infections, healing injuries, and maintaining good visual quality.* To ensure ocular comfort,
tear film lubrication properties decrease shear forces from the lid margin during blinking.> The tear film regulates the
secretion of fluids containing the aforementioned protective factors. Therefore, reduced tear volume and/or altered
composition would result in dry eye disease.

Dry eye disease is a worldwide issue, with a prevalence ranging between 5% and 50% of the population, and it is one
of the most common reasons for visiting ocular health specialists. Dry eye is defined as

a multifactorial disease of the ocular surface characterized by loss of homeostasis of the tear film accompanied by ocular
symptoms, in which an etiological role is played by instability and hyperosmolarity of the tear film, inflammation and damage to
the ocular surface, and neurosensory abnormalities.®

Individuals with dry eye disease may have several discomfort symptoms, such as foreign body sensation, burning, blurry
vision, photophobia, visual disturbances, grittiness, and itching. Such symptoms negatively affect the patients’ quality of
life.”
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The risk factors for developing dry eye vary according to the environment and genetics. Low humidity, air-
conditioned rooms, long hours of reading and exposure to screens, contact lens use, and smoking are among the factors
that affect ocular surface health.® Moreover, other factors such as advanced age, ethnicity, and sex can lead to dry eye.
These factors are uncontrollable; however, autoimmune diseases and pharmacological factors are known risk factors for
the development of dry eye.” Autoimmune diseases include rheumatoid arthritis, Sjogren’s syndrome, diabetes, rosacea,
and seasonal allergies. Pharmacological factors, including the use of medications, such as beta-blockers, decongestants,
diuretics, selective serotonin reuptake inhibitors, tricyclic antidepressant medications, oral contraceptives, and anxioly-
tics, are associated with dry eye.’

One of the underlying factors that could lead to ocular surface disease is psychological factors. It is well known that
poor visual income is associated to psychological stress and decreased quality of life, as well as social isolation.'®!!
However, studies have shown that both psychological stress and psychotropic medications can lead to the disease.'

Quality of Life and Dry Eye

Quality of life is one of the most important aspects affected by chronic diseases, in this sense, one cannot avoid
mentioning recent studies investigating the effect of dry eye on life quality. A study conducted in the United States
surveyed over 2000 participants with and without dry eye symptoms. Among patients reporting dry eye symptoms, over
68% were diagnosed with dry eye disease by a healthcare professional. Participants with dry eye had poorer vision-
related quality of life, such as problems with self-care, pain, discomfort, and anxiety/depression, than those without dry
eye. The aforementioned items scored five times worse in patients with dry eye than in the healthy subjects.'?

In 2020, a similar study was conducted in the UK, in where 2000 participants were recruited to answer several
questionnaires. Approximately 50% of the participants had dry eye disease, and among them, they were classified according
to severity using the Eye Dryness Score/Visual Analog Scale. The results showed that socioemotional functioning and
activity limitations decreased globally with an increase in disease severity. Moreover, a greater impact on work has been
observed in patients with severe dry eye patients. In general, vision-related quality of life is associated with dry eye.'*

Another small-scale study examined the effects of dry eye on work productivity and non-work-related performance. This
study did not depend only on subjectively answered questionnaires but required a visit to the ophthalmologist clinic where
patients had a full diagnostic examination, such as Schirmer’s test with local anesthesia, tear break-up time, corneal fluorescein
staining, and conjunctival lissamine green staining. All tests were performed using an Ocular Surface Disease Index (OSDI)
questionnaire. To determine the effect of dry eye on work productivity, participants completed a patient-administered Work
Productivity and Activity Impairment (WPAI) questionnaire, which was adapted for dry eye.'® Of the 102 participants, 3.9%
reported taking time off work in the past week due to dry eye symptoms. From the overall population in the study, a mean of
0.8 hours was lost from work for reasons linked to dry eye. Importantly, the study calculated an average productivity
impairment of 28.8% in all patients due to dry eye. The OSDI results showed a significant correlation between presenteeism
and productivity impairment (r = 0.5, p< 0.0001); (r = 0.5, p < 0.0001, respectively).

Stress Response Physiology
Stress refers to any physical or psychological stimulus disturbing homeostasis. Several observations and studies conducted at
the beginning of the last century by physiologist Walter Bradford Cannon led to the birth of the “fight-or-flight” response.'®!”
The contribution of both the homeostasis concept and “fight-or-flight” response resulted in the foundation of stress research.
Processing stressful situations involves complex mechanisms that affect the body and the brain. When a person
perceives either a real or a potential threat, certain molecules that interact with their receptors in the periphery of the
brain are released, leading to a stress response that results in the restoration of homeostasis.'®'? These stressors could be
physical, such as hemorrhage, or psychological, such as predator-related cues. Each type of stressor is processed by
distinct neural circuits in the brain, although they may overlap on some occasions. The identification of a stressor results
in the release of its final mediating molecule. The sympathetic-adreno-medullary (SAM) axis secretes noradrenaline and
norepinephrine, while the hypothalamus-pituitary-adrenal (HPA) axis secretes glucocorticoids.”” Once these axes are
activated by a stressor, a rapid response is generated to ensure homeostatic restoration. Stress response promotes energy
production, metabolic changes, digestive and reproductive system suppression, and immune system activation.”' Stress
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response is a complex process that depends on the timing and duration of the stressor. For instance, physical stressors
usually require an immediate systemic reaction; hence, they activate the sympathetic adrenomedullary system to provide
a quick physiological adaptation leading to short-lasting effects such as alertness and vigilance. The second phase
involves the hypothalamic-pituitary-adrenal axis, resulting in an amplified and long-lasting response that is associated
with environmental and life experiences.****

One of the known stressors is related to visual problems, and several studies have shown that patients with visual
impairments are more susceptible to anxiety, poor quality of life, and other psychological illnesses.”* The following

section explains the association between DES, anxiety, and depression.

Association Between Dry Eye Disease, Anxiety, and Depression

Several pieces of evidence have highlighted the relationship between psychiatric and ocular surface health. Prior
knowledge was obtained through retrospective studies using patient information from eye-care clinics and/or psychiatric
facilities.”> Cooperation among public health, psychology, and eye care specialists sheds light on the significant
correlation between ocular surface health and mental health status. It is still unclear whether this is the cause or
consequence; however, several studies have highlighted an association between these factors.*®

An example of a large retrospective study included 2,454,458 patients who were admitted to the Veterans Affairs Eye
clinic between 20062011, cases of dry eye included in the study were patients diagnosed by the International Classification of
Disease Codes. Statistics show that 24% of patients with depression had dry eye disease, compared to 18% of non-depressed
patients with dry eye disease. It is worth mentioning that the study relied on ICD9 code 375.15 for dry eye considering tear
insufficiency and not the symptoms of dry eye. Nonetheless, such differences in prevalence could also be affected by other
factors, such as psychotropic medication, especially because veterans are commonly diagnosed and treated for depression,
anxiety, and/or post-traumatic stress disorder. Several studies have demonstrated the effects of psychotropic drugs on ocular
surfaces. In fact, the use of psychotropic medication was shown to increase the risk of developing dry eye by 2-fold.?’.
A possible explanation for psychotropic medications causing a higher risk of developing dry eye is the presence of serotonin in
both the conjunctiva and the human tears, which could be coupled with dysregulation of neuropeptides in depression
sufferers.”® A recent study done in Shanghai in 2019 targeted patients treated with serotonin reuptake inhibitors, a widely
prescribed class of medication for depression and anxiety, revealed that this class of treatment increased tear serotonin levels
and numerous inflammatory cytokines genes were elevated in the treated group compared to placebo. These genes were
encoded to TNFa, IL18, and IL10 and the proapoptotic gene A/F, BAD, and BAX levels were increased in the treated group,
indicating a high rate of ocular surface cell apoptosis.”’ Being medicated for psychiatric illnesses is a sound reason for patients
with depression to be referred to an eye-care specialist for revision.*’

Another large-population retrospective study conducted in the outpatient setting of the University of North Carolina
confirmed the association between dry eye disease, depression, and anxiety. Charts of patients seen between 2008 and
2013 were included in the study, resulting in a total of 460,611 cases, after excluding those with missing data. Similar to
the previously mentioned study, we used the same international classification of disease codes for dry eye disease (ICD9
code 375.15), anxiety, and depression. The results showed an estimated odds ratio between dry eye and anxiety of 2.8,
with a 95% confidence interval of (2.6, 3.0), and an estimated odds ratio between dry eye disease and depression of 2.9,
with a 95% confidence interval of (2.7, 3.1). This study confirmed a statistically significant association between dry eye,
depression, and anxiety. It also presented a major strength because it included a more generalized adult population
compared to veterans only in a previous study.*”

In addition, evidence shows an association between dry eye and depression; however, there was also a difference
between patients with dry eye symptoms and those who were diagnosed but were asymptomatic. A study conducted in
2013 in Beijing included 1456 participants who underwent a full ophthalmic evaluation for dry eye diagnosis, such as the
Schirmer test, tear film breakup time (TBUT), and meibomian gland dysfunction evaluation, together with answering
questions regarding the symptoms of dry eye. Participants also completed a Chinese depression scale adapted from the
Zung Self-Rated Depression Scale. In the mentioned study, results showed that depression cases were higher in
participants diagnosed with dry eye disease (13.7+0.4% vs 8.6£0.3%, OR: 1.68; 95% CI 1.10 to 2.55; p=0.021).
Moreover, the mean depression score was significantly higher in the patients who reported dry eye symptoms than in
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those who did not. Furthermore, patients with depression experienced more dry eye symptoms than those without,
opposite to clinical signs of dry eye such as the tear break up time, Schirmer test, and the corneal staining, which showed
no association with depression in this study.’’ Unlike more recent research in 2022, which included 535 subjects in
a multicentre study in the United States, the study showed that both signs and severity of dry eye symptoms were
associated with depression. Moreover, tears inflammatory marker such as interleukin 1, IL-6, IL-8, IL-17A, IL-10,
interferon y (INF-y), and tumor necrosis factor (TNF-a) were measured to eclucidates the pathophysiology of such
correlation, results did not show differences among depression status.®> Nevertheless, it is noteworthy that the lack of
association found could be because all the study subjects were suffering from depression and the aim was to see the
association with the depressive status and not to compare it with healthy group.

Another approach was used to study dry eye disease in psychiatric patients at Shanghai Mental Health Center in 2012.
The researchers hypothesized that dry eye is very common in patients with depression or anxiety; hence, this study was
conducted mainly to assess the prevalence of dry eye disease in patients with depression and/or anxiety disorders. The
study included 472 participants, all of whom had anxiety disorders with or without depression. The results showed that
60% of psychiatric patients had dry eye disease, and 81% had experienced dry eye symptoms.>® These percentages are
much higher than the prevalence of dry eye in a randomly selected population from the same region in China, where the
prevalence of dry eye was approximately 30%.**

Recent prospective studies have confirmed a relationship between dry eye disease, anxiety, and depression. In this sense,
a study published in 2019 at the University of North Carolina Kittner Eye Center included 45 subjects suffering from dry eye
disease with a mean age of 65.5 £+ 13.3, of which, 37.8% had been clinically diagnosed with depression and anxiety and 33%
were on antidepressants. The study was based on the initial diagnosis of dry eye disease in the eye care clinic, where patients
were given a plan of treatment for dry eye, together with a questionnaire for the subjective evaluation of dry eye symptoms and
both the Personal Health Questionnaire Depression Scale and the Generalized Anxiety Disorder Scale. All tests were
performed at baseline, and the follow-up period was set at 3—6 months to repeat the same tests. At baseline, worse dry eye
symptoms were correlated with worse anxiety and depression scales. At the time of follow-up, the results showed a significant
improvement in both dry eye disease symptoms and anxiety levels but no statistically significant improvement in the
depression scale. These results suggest that ocular surface care and treatment can improve anxiety levels in patients.*

The number of studies associating dry eye with anxiety and depression has increased dramatically in the past few
years, particularly with the COVID-19 era and its burden on society. The pandemic has obliged societies to make drastic
changes in lifestyle owing to lockdowns, working from home, online classes, and a significant decrease in outdoor
activities. One cannot ignore the fact that it affected several aspects of our lives, and studies are increasingly published in
this regard. Increased use of visual display terminals during the pandemic has been associated with fewer blink intervals
and excessive tear evaporation, leading to dry eye disease. However, social isolation due to home confinement resulted in
higher anxiety and depression rates than pre-COVID.>*>* A study conducted in China recruited 428 participants from
March to April 2021 and confirmed a strong association between dry eye symptoms and both anxiety and depression. The
percentage of dry eye patients with comorbid anxiety and depression was 24.30%. Other factors such as sleep quality and
educational level have also been shown to affect depression and anxiety symptoms.®® Another study in China recruited
321 patients with dry eye symptoms measured using OSDI questionnaire at the Tianjin Medical University Eye Hospital
clinic and found that 26.79%, 26.48%, and 16.82% suffered from anxiety, depression, or both, respectively.40

Studies confirming this association are increasing, and more studies are needed to elucidate the pathophysiology that
leads to both psychological disorders and dry eye as well as possible biomarkers. Several theories to explain the
pathophysiology of this association were suggested, a potential mechanism involves sleep disorders present in patients
with anxiety and depression. This disorder involves a decrease in blood pressure and a reduction in renin-angiotensin-
aldosterone system hormones that cause a state of relative dehydration and subsequently affect tear production.*’
However, more studies are needed to elucidate the mechanism behind observed findings.

Summary
Psychosomatic ophthalmology emerged after World War II because patients attended clinics with symptoms that were not
explained by physiological findings.*' Subsequently, it became obvious that stress factors had a negative effect on biological
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processes such as homeostasis of the tear film. Evidence in the current review showed the association between dry eye disease,
depression, and anxiety. Also, some studies reported inflammatory markers such as cytokines were elevated in tears of patients
with depression. Although several theories explain the pathophysiology behind the association, more studies are still needed to
determine the pathways responsible for the relationship between all disorders. Further research to understand whether it is
a cause or a consequence, together with the study of possible molecules leading to dry eye in patients with psychological
disorders is needed as the prevalence of psychological stress is increasing.

Acknowledgments
The Researcher would like to thank the Deanship of Graduate Studies and Scientific Research at Qassim University for
financial support (CAMS1-2022-1-1-J-26003) during the academic year 1443 AH / 2022 AD.

Disclosure
The author declares no conflicts of interest in this work.

References

. Cher 1. Ocular surface concepts: development and citation. Ocul Surf. 2014;12(1):10-13. doi:10.1016/j.jt0s.2013.10.004
. Sridhar MS. Anatomy of cornea and ocular surface. Indian J Ophthalmol. 2018;66(2):190. doi:10.4103/ijo.1JO_646 17
. Willcox MDP, Argiieso P, Georgiev GA, et al. TFOS DEWS II tear film report. Ocul Surf. 2017;15(3). doi:10.1016/j.jt0s.2017.03.006
. Yoshino K, Garg R, Monroy D, Ji Z, Pflugfelder SC. Production and secretion of transforming growth factor beta (TGF-B) by the human lacrimal
gland. Curr Eye Res. 1996;15(6):615-624. doi:10.3109/02713689609008901
5. Rolando M, Zierhut M. The ocular surface and tear film and their dysfunction in dry eye disease. Surv Ophthalmol. 2001;45(SUPPL. 2):S203—
S210. doi:10.1016/S0039-6257(00)00203-4
6. Craig JP, Nelson JD, Azar DT, et al. TFOS DEWS II Report Executive Summary. Ocul Surf. 2017;15(4). doi:10.1016/j.jtos.2017.08.003
7. McDonald M, Patel DA, Keith MS, Snedecor SJ. Economic and humanistic burden of dry eye disease in Europe, North America, and Asia:
A systematic literature review. The Ocular Surface. 2016;14(2):144-167. doi:10.1016/j.jt0s.2015.11.002
8. Marculino LGC, Hazarbassanov RM, de Queiroz Hazarbassanov NGTDQ, et al. Prevalence and risk factors for dry eye disease: the Sao Paulo dry
eye study. Arqg Bras Oftalmol. 2022;85(6). doi:10.5935/0004-2749.202200100
9. Hasan ZIY. Dry eye syndrome risk factors: a systemic review. Saudi J Ophthalmol. 2021;35(2):131. doi:10.4103/1319-4534.337849
10. Khorrami-Nejad M, Sarabandi A, Akbari MR, Askarizadeh F. The impact of visual impairment on quality of Life. Med Hypoth Discov Innov Oph.
2016;5(3).
11. Valconcha CJB, Valbuena MN, Lee JAB. Effects of visual impairment on the quality of life of children aged 8 to 18 years in a tertiary referral
center. Acta Med Philipp. 2022;56(14). doi:10.47895/amp.vi0.3739
12. Wang MTM, Muntz A, Wolffsohn JS, Craig JP. Association between dry eye disease, self-perceived health status, and self-reported psychological
stress burden. Clin Exp Optom. 2021;104(8):835-840. doi:10.1080/08164622.2021.1887580
13. Dana R, Meunier J, Markowitz JT, Joseph C, Siffel C. Patient-reported burden of dry eye disease in the United States: Results of an online
cross-sectional survey. Am J Ophthalmol. 2020;216. doi:10.1016/j.aj0.2020.03.044
14. Hossain P, Siffel C, Joseph C, Meunier J, Markowitz JT, Dana R. Patient-reported burden of dry eye disease in the UK: a cross-sectional web-based
survey. BMJ Open. 2021;11(3):¢039209. doi:10.1136/bmjopen-2020-039209
15. Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a work productivity and activity impairment instrument.
Pharmacoeconomics. 1993;4(5):353-365. doi:10.1080/08164622.2021.1887580
16. Bodily changes in pain, hunger, fear and rage. An account of recent researches into the function of emotional excitement. J Am Med Assoc. 1915;
LXIV(23). doi:10.1001/jama.1915.02570490049033
17. Cannon WB. Bodily Changes in Pain, Hunger, Fear and Rage. Accou Rec Res Funct Emot Excitem. 2004;2004:1. doi:10.1037/10013-000
18. Mattson MP, Moehl K, Ghena N, Schmaedick M, Cheng A. Intermittent metabolic switching, neuroplasticity and brain health. Nat Rev Neurosci.
2018;19(2):81-94. doi:10.1038/nrn.2017.156
19. Guo H, Zheng L, Xu H, et al. Neurobiological Links between Stress, Brain Injury, and Disease. Oxid Med Cell Longev. 2022;2022:1-17.
doi:10.1155/2022/8111022
20. Godoy LD, Rossignoli MT, Delfino-Pereira P, Garcia-Cairasco N, de L UEH. A comprehensive overview on stress neurobiology: Basic concepts
and clinical implications. Front Behav Neurosci. 2018;12:12. doi:10.3389/fnbeh.2018.00012
21. Moses TEH, Gray E, Mischel N, Greenwald MK. Effects of neuromodulation on cognitive and emotional responses to psychosocial stressors in
healthy humans. Neurobiol Stress. 2023;22. doi:10.1016/j.ynstr.2023.100515
22. Dirven BCJ, Homberg JR, Kozicz T, Henckens MJAG. Epigenetic programming of the neuroendocrine stress response by adult life stress. J Mol
Endocrinol. 2017;59(1):R11-R31. doi:10.1530/JME-17-0019
23. Buschdorf JP, Meaney MIJ. Epigenetics/programming in the HPA axis. Compr Physiol. 2016;6(1). doi:10.1002/cphy.c140027
24. Ejiakor IL, Achigbu EO, Onyia OE, et al. Comparative Analysis Of The Impact Of Visual Impairment On Quality Of Life Of Patients Attending
A Tertiary Hospital in South East, Nigeria. Niger J Clin Pract. 2022;25(1):5-11. doi:10.4103/njcp.njcp 24 21
25. Kitazawa M, Sakamoto C, Yoshimura M, et al. The relationship of dry eye disease with depression and anxiety: a naturalistic observational study.
Transl Vis Sci Technol. 2018;7(6):35. doi:10.1167/tvst.7.6.35
26. Sabel BA, Wang J, Cardenas-Morales L, Faiq M, Heim C. Mental stress as consequence and cause of vision loss: the Dawn of psychosomatic
ophthalmology for preventive and personalized medicine. EPMA Journal. 2018;9(2):133-160. doi:10.1007/s13167-018-0136-8

AW N —

Journal of Multidisciplinary Healthcare 2024:17 hetps: 2675

Dove:


https://doi.org/10.1016/j.jtos.2013.10.004
https://doi.org/10.4103/ijo.IJO_646_17
https://doi.org/10.1016/j.jtos.2017.03.006
https://doi.org/10.3109/02713689609008901
https://doi.org/10.1016/S0039-6257(00)00203-4
https://doi.org/10.1016/j.jtos.2017.08.003
https://doi.org/10.1016/j.jtos.2015.11.002
https://doi.org/10.5935/0004-2749.202200100
https://doi.org/10.4103/1319-4534.337849
https://doi.org/10.47895/amp.vi0.3739
https://doi.org/10.1080/08164622.2021.1887580
https://doi.org/10.1016/j.ajo.2020.03.044
https://doi.org/10.1136/bmjopen-2020-039209
https://doi.org/10.1080/08164622.2021.1887580
https://doi.org/10.1001/jama.1915.02570490049033
https://doi.org/10.1037/10013-000
https://doi.org/10.1038/nrn.2017.156
https://doi.org/10.1155/2022/8111022
https://doi.org/10.3389/fnbeh.2018.00012
https://doi.org/10.1016/j.ynstr.2023.100515
https://doi.org/10.1530/JME-17-0019
https://doi.org/10.1002/cphy.c140027
https://doi.org/10.4103/njcp.njcp_24_21
https://doi.org/10.1167/tvst.7.6.35
https://doi.org/10.1007/s13167-018-0136-8
https://www.dovepress.com
https://www.dovepress.com

Alkozi Dove

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Galor A, Feuer W, Lee DJ, et al. Depression, post-traumatic stress disorder, and dry eye syndrome: a study utilizing the National United States
veterans affairs administrative database. Am J Ophthalmol. 2012;154(2):340-346.¢2. doi:10.1016/j.2j0.2012.02.009

Werner FM, Covefias R. Classical neurotransmitters and neuropeptides involved in major depression: a review. Int J Neurosci. 2010;120
(7):455-470. doi:10.3109/00207454.2010.483651

Zhang X, Yin Y, Yue L, Gong L. Selective serotonin reuptake inhibitors aggravate depression-associated dry eye via activating the NF-jB pathway.
Invest Ophthalmol Vis Sci. 2019;60(1):407. doi:10.1167/iovs.18-25572

Van Der Vaart R, Weaver MA, Lefebvre C, Davis RM. The association between dry eye disease and depression and anxiety in a large
population-based study. Am J Ophthalmol. 2015;159(3):470-474. doi:10.1016/j.2j0.2014.11.028

Labbé A, Wang YX, Jie Y, Baudouin C, Jonas JB, Xu L. Dry eye disease, dry eye symptoms and depression: the Beijing eye study. Br
J Ophthalmol. 2013;97(11):1399-1403. doi:10.1136/bjophthalmol-2013-303838

Zhou Y, Murrough J, Yu Y, et al. Association Between Depression And Severity Of Dry Eye Symptoms, Signs, And Inflammatory Markers In the
DREAM Study. JAMA Ophthalmol. 2022;140(4):392. doi:10.1001/jamaophthalmol.2022.0140

Wen W, Wu Y, Chen Y, et al. Dry eye disease in patients with depressive and anxiety disorders in Shanghai. Cornea. 2012;31(6):686—692.
doi:10.1097/I1CO.0b013e3182261590

Tian YJ, Liu Y, Zou HD, et al. Epidemiologic study of dry eye in populations equal or over 20 years old in Jiangning District of Shanghai. Chin
J Ophthalmol. 2009;45(6):486—491. doi:10.3760/cma.j.issn.04124081.2009.06.003

Bitar MS, Olson DJ, Li M, Davis RM. The Correlation Between Dry Eyes, Anxiety And Depression: the Sicca, Anxiety and Depression Study.
Cornea. 2019;38(6):684-689. doi:10.1097/1C0.0000000000001932

Moghanibashi-Mansourieh A. Assessing the anxiety level of Iranian general population during COVID-19 outbreak. Asian J Psychiatr. 2020;51.
doi:10.1016/j.ajp.2020.102076

Wei N, Chao HB, jia LS, et al. Efficacy of internet-based integrated intervention on depression and anxiety symptoms in patients with COVID-19.
J Zhejiang Univ Sci B. 2020;21(5):400-404. doi:10.1631/jzus.B2010013

Majumdar P, Biswas A, Sahu S. COVID-19 pandemic and lockdown: cause of sleep disruption, depression, somatic pain, and increased screen
exposure of office workers and students of India. Chronobiol Int. 2020;1191-1200. doi:10.1080/07420528.2020.1786107

Chen Z, He Q, Shi Q, Xu Y, Yang H, Wei R. Anxiety and depression in dry eye patients during the COVID-19 pandemic: Mental state investigation
and influencing factor analysis. Front Public Health. 2022;10. doi:10.3389/fpubh.2022.929909

He Q, Chen Z, Xie C, Liu L, Wei R. The association between dry eye disease with depression, anxiety and sleep disturbance during COVID-19.
Front Psychiatry. 2022;12. doi:10.3389/fpsyt.2021.802302

Hartmann E. Psychosomatic phenomena in ophthalmology. Br J Ophthalmol. 1949;33(8):461-476. doi:10.1136/bjo.33.8.461

Journal of Multidisciplinary Healthcare Dove

Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

2676 1 ¥ in B Dove Journal of Multidisciplinary Healthcare 2024:17


https://doi.org/10.1016/j.ajo.2012.02.009
https://doi.org/10.3109/00207454.2010.483651
https://doi.org/10.1167/iovs.18-25572
https://doi.org/10.1016/j.ajo.2014.11.028
https://doi.org/10.1136/bjophthalmol-2013-303838
https://doi.org/10.1001/jamaophthalmol.2022.0140
https://doi.org/10.1097/ICO.0b013e3182261590
https://doi.org/10.3760/cma.j.issn.04124081.2009.06.003
https://doi.org/10.1097/ICO.0000000000001932
https://doi.org/10.1016/j.ajp.2020.102076
https://doi.org/10.1631/jzus.B2010013
https://doi.org/10.1080/07420528.2020.1786107
https://doi.org/10.3389/fpubh.2022.929909
https://doi.org/10.3389/fpsyt.2021.802302
https://doi.org/10.1136/bjo.33.8.461
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Ocular Surface and Dry Eye
	Quality of Life and Dry Eye
	Stress Response Physiology
	Association Between Dry Eye Disease, Anxiety, and Depression

	Summary
	Acknowledgments
	Disclosure

