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Introduction
Anxiety disorders are highly prevalent, affecting 
about 7.3% (4.8%–10.9%) of the population,1 
with higher incidence among females relative to 
males.2 Among them, specific phobias are the 
most common type of anxiety disorder, followed 
by panic disorder, social anxiety disorder, and 
generalized anxiety disorder.2,3 Anxiety disorders 
are also highly comorbid with other mental 

disorders, especially depressive disorders.2,4 
These implicate that patients with anxiety and 
depressive disorders may often have poorer out-
comes and require specific psychopharmacologi-
cal adjustments.

Chronically ill patients are at high risk of experi-
encing anxiety disorders as a result of the psych-
oemotional disturbances implicated by physical 
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deterioration or limitations. As an example, vision 
loss is considered to be progressive and irreversi-
ble, placing the patient at increased risk of mental 
health problems which may negatively influence 
the individual’s quality of life.5 Several studies 
have shown the association between anxiety 
symptoms and ocular diseases.6–8 However, the 
reported prevalence of anxiety symptoms and dis-
orders in patients with ocular diseases remains 
highly varied, ranging from 2.4% to 78%6,9 and 
6.3% to 73%, respectively.10,11

Meanwhile, early identification and management 
of anxiety is crucial in eye disease cases, as acute 
emotional stress can result in sudden intraocular 
pressure (IOP) elevation in the glaucomatous eye 
and has been associated with severe ocular hyper-
tension.12 Due to the potential negative impact of 
poor mental health status on both the ophthalmic 
condition and general well-being of the patient, 
prompt identification and management of emo-
tional and social factors correlated with anxiety 
should be taken into account in order to achieve 
optimal treatment. Indeed, patients with anxiety 
symptoms and disorders often experience signifi-
cant impairment in functioning in global, social, 
occupational, and physical domains.13 Thus, 
identification of the impairment profile for those 
suffering from anxiety is essential to understand 
the hurdles that treatment may need to overcome. 
Altogether, in order to quickly identify and man-
age anxiety issues in ophthalmic disease subjects, 
decision-makers require a representative estimate 
on the prevalence of said condition. Hence, this 
study aims to systematically review the reported 
prevalence of both anxiety disorders and symp-
toms in ophthalmic disease patients, and to pro-
vide a pooled prevalence of anxiety among the eye 
disease patients.

Methods

Study criteria and search strategy
This study was performed according to the 
instructions of the Preferred Reporting Items for 
Systematic Review and Meta-Analyses (PRISMA) 
guidelines.14 Criteria of studies included in this 
meta-analysis were: (1) observational studies that 
reported either anxiety symptoms or disorders 
among patients with eye disease; (2) anxiety 
symptoms/states and disorders examined based 
on a validated methods/tools and clinical diagno-
sis, respectively; (3) ophthalmic diseases diag-
nosed based on the judgment of qualified 

ophthalmologists or medical records according to 
the International Classification of Disease and 
Codes (ICD-11); and (4) both adult and pediat-
ric age were included. Relevant studies were 
searched from electronic databases such as 
PubMed, Scopus, and Web of Science, utilizing 
the following keywords: anxiety, prevalence/inci-
dence, and eye/ocular disease/ophthalmology 
until January 2022.

Data extraction and quality assessment
Data were extracted as follows: author, year of 
publication, study design, country, sample size, 
mean age of participants or otherwise indicated, 
type of disease, diagnostic method with its corre-
sponding cutoff value, and the prevalence of anxi-
ety disorders or symptoms. To assess the quality 
of the observational study, the Newcastle-Ottawa 
Scale (NOS) was applied.15 The maximum score 
for each study is 9. Studies scoring less than 5 
were judged to be at a high risk of bias.16

Statistical analysis
Prevalence estimates of anxiety symptoms and 
disorders were calculated from 95 studies. 
Heterogeneity was evaluated with the I2 statistic, 
wherein I2 values more than 50% indicated sub-
stantial heterogeneity. If heterogeneity existed, the 
random-effects model was then used; otherwise, 
the fixed-effects model was applied. Secondary 
analysis was used to evaluate the prevalence of 
anxiety symptoms and disorders among patients 
with ophthalmic disease relative to healthy sub-
jects. A funnel plot and Begg’s test were used to 
investigate the publication bias if the pooled effect 
size consisted of 10 or more studies.17–22 Meta-
analysis was performed utilizing Open Meta-
Analyst software package.23 The value of 0.05 was 
indicative of statistical significance.

Results
Ninety-five studies were included in this meta-
analysis,6–11,24–98 among which 81 evaluated anxi-
ety symptoms while 14 evaluated anxiety disorders 
among patients with ophthalmic disease (Figure 1). 
The characteristics of the included studies are 
shown in Table 1. The prevalence of anxiety 
symptoms and disorders among ophthalmic dis-
ease patients ranged from 2.4% to 95.87% and 
6.5% to 77.5%, respectively. The random-effect 
model was used because heterogeneity existed 
(I2 > 50%). The overall pooled prevalences of 
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anxiety symptoms and disorders among patients 
with ophthalmic disease were 31.2% (6507/23,415 
subjects, 95% CI 25.8%–36.7%, p < 0.001, Figure 
2) and 19.0% (6502/60,174 subjects, 95% CI 
16.1%–22%, p < 0.001, Figure 3), respectively. 
When the study was classified based on age, the 
pooled prevalence of anxiety symptoms in adult 
and pediatric patients were 29% (7726/33,981 
subjects, 95% CI 25.8%–32.3%, p < 0.001) and 
58.6% (649/945 subjects, 95% CI 18.6%–98.5%, 
p = 0.004), respectively (Figure 2).

Subgroup analysis was performed for studies 
evaluating anxiety symptoms and disorders 
among patients with the ophthalmic disease 
yielded similar findings. The highest prevalence 
of anxiety symptoms was observed in patients 
with uveitis [53.5%, 95% CI, 27.4%–79.6%, 
p < 0.001; patients with Behçet uveitis had a 
higher prevalence of anxiety symptoms (69.3%, 

95% CI, 49%–89.6%, p < 0.001) than those with 
any type of uveitis (43.3%, 95% CI, 9.9%–76.6%, 
p = 0.011, Figure 4(a))], followed by patients 
with dry eye disease (DED) (37.2%, 95% CI, 
17.4%–40.5%, p < 0.001, Figure 4(b)), retinitis 
pigmentosa (RP) (36.5%, 95% CI, 19.8%–
54.6%, p < 0.001, Figure 4(c)), diabetic retinopa-
thy (DR) (31.3%, 95% CI, 13.5%–49.1%, 
p < 0.001, Figure 4(d)), glaucoma [30.7%, 95% 
CI, 22.3%–39%, p < 0.001; patients with pri-
mary-angle closure glaucoma (PACG) had a 
higher prevalence of anxiety symptoms (52.5%, 
95% CI, 24.9%–80%, p < 0.001) than those with 
primary-open angle glaucoma (POAG, 33.1%, 
95% CI, 21%–45.2%, p < 0.001) or any type of 
glaucoma (25.6%, 95% CI, 14.3%–36.9%, 
p < 0.001, Figure 5(a))], myopia (24.7%, 95% 
CI, 20%–29.4%, p < 0.001, Figure 5(b)), age-
related macular degeneration [AMD, 21.6%, 
95% CI, 12.5%–30.7%, p < 0.001, Figure 5(c); 

Figure 1. Flow diagram of the study selection process.
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patients with wet AMD had a higher prevalence 
of anxiety symptoms (34.3%, 95% CI, 16.6%–
52%, p < 0.001) than those with any type of AMD 
(15.3%, 95% CI, 8.3%–22.3%, p < 0.001, Figure 
5(c))], and cataract (21.2%, 95% CI, 7.8– 34.6%, 
p = 0.002, Figure 5(d)). For anxiety disorders, 
the highest prevalence was detected in patients 
with thyroid eye disease (TED) (28.9%, 95% CI, 
21.8%–36%, p < 0.001, Figure 6(a)), followed by 
patients with glaucoma (22.2%. 95% CI, 11.7%–
32.6%, p < 0.001, Figure 6(b)) and DED (11.4%. 
95% CI, 10.5%–12.2%, p < 0.001, Figure 6(b)).

For the secondary analysis, 22 and 8 studies eval-
uating anxiety symptoms and disorders among 
patients with the ophthalmic disease were ana-
lyzed. The overall results indicated that relative to 
healthy controls, patients with ocular disease 
exhibit nearly a twofold increase of experiencing 
anxiety symptoms (OR = 1.912, 95% CI 1.463–
2.5, p < 0.001, Figure 7(a)), of which patients 
with DED had slightly higher anxiety symptoms 
(OR = 2.19, 95% CI 1.411–3.399, p < 0.001, 
Figure 7(b)) than those with glaucoma 
(OR = 1.822, 95% CI 1.058–3.135, p = 0.03, 
Figure 7(c)), but these findings were not observed 
in patients with myopia nor AMD (Supplemental 
Figure 1A and B). In line, the risk of developing 
anxiety disorders among ophthalmic disease 
patients was two times higher than in control sub-
jects (OR = 2.281, 95% CI 1.168–4.454, 
p = 0.016, Figure 8). The funnel plot generated 
from 22 studies was symmetrical (Supplemental 
Figure 1 C) with the Begg’s test (p = 0.108), indi-
cating no evidence of publication bias.

Discussion
This study showed that the prevalence of anxiety 
symptoms and disorders among patients with oph-
thalmic disease were relatively higher than that 
reported in the general population.1,99 We also 
found that anxiety symptoms and disorders were 
two times more prevalent among patients with 
ophthalmic disease than control subjects. Based on 
the type of eye disease, the highest prevalence of 
anxiety symptoms was found in patients with uvei-
tis, followed by DED, RP, DR, glaucoma, myopia, 
AMD, and cataract. Similarly, anxiety disorders 
were also commonly occurred in patients with 
glaucoma and DED in addition to TED. It is inter-
esting to note that pediatric patients with ocular 
disease tended to have a higher prevalence of anxi-
ety symptoms than adults. This is because children 
may have low coping strategies against potentially 
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Figure 2. Forest plot of the 81 studies estimating the pooled prevalence of anxiety symptoms among patients 
with ophthalmic disease, of which 3 studies were conducted in pediatric patients.
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stressful situations or alternatively, both primary 
and secondary control coping may not fully 
develop in early childhood due to a lack of con-
crete operational cognitive capacities.100 Although 
most of the studies showed low-risk of bias, hetero-
geneity was observed across the studies. This is 
possibly due to a variety of detection methods/
assessment tools and its cutoff value.

Our study suggests that a higher prevalence of 
anxiety symptoms was frequently occurred in 
patients with chronic eye disease (in our study, 
we reported such as Behçet uveitis, TED, glau-
coma, RP, DR, macular degeneration, uncor-
rected refractive error, and cataract). More than 
50% of patients with Behçet uveitis had experi-
ence anxiety symptoms. Indeed, depression and 
anxiety are consistently observed disorders in 
Behçet’s disease (BD) individuals across stud-
ies.101 It is notable that in 2017, a meta-analysis 
performed by Wan et al.68 indicates that DED is 
associated with nearly a three times increase in 
the prevalence of anxiety. Recently, Basilious 
et  al.102 indicated possible interrelationships 
between DED severity with anxiety symptoms. In 
agreement with this finding, Zhang et al.42 dem-
onstrated that glaucoma patients exhibit a 10-fold 
increase in the risk of developing anxiety disor-
ders. In addition, for the first time, we have shown 
a higher prevalence of anxiety symptoms in 
PACG than POAG subjects. This is possibly 
because relative to POAG, PACG carries a three-
fold increased risk of severe bilateral visual impair-
ment.103 In parallel, Dawson et al.104 showed that 
the prevalence estimate of anxiety symptoms in 

people with AMD ranges from 9.6% to 30.1%, 
and interestingly, we found that patients with wet 
AMD had slightly higher anxiety symptoms than 
previously reported.104 Although both glaucoma 
and AMD are considered slow-progressing eye 
diseases, acute onset of vision loss often occurs in 
wet AMD. Therefore, patients usually seek a 
rapid referral and treatment. On the other hand, 
the lives of people with glaucoma are largely unaf-
fected while the disease progresses silently, which 
may have a long-term negative impact on their 
quality of life.105 Thus, according to our findings, 
it is possible to hypothesize that the chronicity of 
glaucoma may be closely associated with the 
development of anxiety symptoms and disorders.

Patients with TED often have a problem with the 
disfigurement of the eye. This can change the 
appearance of the eyes and lead to affected indi-
viduals looking tired all the time.106 These cos-
metic issues can have a significant impact on 
emotional well-being and may be correlated with 
the development of anxiety disorders, because 
patients may face exclusion more often due to 
their facial appearance. Together, our study sug-
gests that anxiety symptoms and disorders are 
common problems associated in patients with 
ophthalmic disease.

Anxiety symptoms and disorders that occur in 
ophthalmic disease patients may be due to several 
factors, such as a feeling of hopelessness and fail-
ing to cope, as a consequence of the untreatable 
and unpredictable losses of the visual field107 and 
losing of the driving license.108 The anxiety may 

Figure 3. Forest plot of the 14 studies estimating the pooled prevalence of anxiety disorders among patients 
with ophthalmic disease.
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also be elicited by socioeconomic aspects, includ-
ing increased costs from doctor and hospital vis-
its, medications, and health care.109,110 From a 
biochemical standpoint, low serotonin levels 
(5-HT) have been associated with anxious behav-
ior.111 Indeed, the reduction of serum 5-HT lev-
els is observed in patients with glaucoma and 
chronic central serous chorioretinopathy.112,113 
Interestingly, the administration of selective 

serotonin reuptake inhibitors (SSRIs) as well as 
anti-anxiety has been shown to not only improve 
anxiety symptoms but also suppressed the 
intraocular pressure (IOP) in glaucomatous 
patients,114 thereby implying that 5-HT may 
involve in glaucoma pathogenesis. Nevertheless, 
comprehensive and appropriate treatments are 
necessary for treating anxiety disorders among 
ophthalmic disease patients, which may help to 

Figure 4. Forest plot of the pooled prevalence of anxiety symptoms in the different types of patients with ophthalmic disease: (a) 
uveitis; (b) dry eye disease (DED); (c) retinitis pigmentosa (RP); (d) Diabetic retinopathy (DR).
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Figure 5. Forest plot of the pooled prevalence of anxiety symptoms in the different types of patients with 
ophthalmic disease: (a) glaucoma; (b) myopia; (c) age-related macular degeneration (AMD); (d) cataract.
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reduce the cost of treatment. Moreover, coopera-
tion between ophthalmologists and psychiatrists 
is essential to support complete eye treatment and 
to improve mental health conditions.

One of the strengths of this study is that it repre-
sents a comprehensive and updated evaluation on 
the prevalence of anxiety symptoms and disorders 
in all patients with ocular disease, while a previ-
ous study by Zheng et al.115 only specifically eval-
uated depression and depressive symptoms. 
Moreover, in the previous studies,68,115 they com-
bine both symptoms and disorders as a single 
entity, but in fact, anxiety symptoms and disor-
ders are two different entities. In addition, the 
strengths of the study included the in-depth anal-
ysis of anxiety symptoms in the pediatric group, 
which was not previously examined.

Some limitations should be noted when interpret-
ing these findings. (1) Because anxiety is often 
comorbid with depression, the inclusion of 

studies that report a mixed prevalence of anxiety 
and depression may have influenced the preva-
lence estimate in this study. (2) Because the 
instruments for examining the anxiety symptoms 
or states are not uniform, this possibly contrib-
utes to the observed heterogeneity in this meta-
analysis. (3) The uneven number of studies on 
glaucoma, DED, and AMD could be the other 
possible source of bias. (4) Because most of the 
included studies were designed as cross-sectional 
studies, the causal relationship between anxiety 
symptoms/disorders and ocular diseases can not 
be determined. (5) Included studies in the pediat-
ric population are limited, thus the current find-
ing may not be precise and further studies are still 
required.

In conclusion, our study implies that anxiety symp-
toms and disorders are common among ophthal-
mic disease patients. Therefore, a comprehensive 
and collaborative approach is essential116,117 to 
quickly identify and effectively care for ophthalmic 

Figure 6. Forest plot of the pooled prevalence of anxiety disorders in the different types of patients with ophthalmic disease: (a) 
thyroid eye disease (TED); (b) glaucoma; (c) dry eye disease (DED).
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Figure 7. Forest plot of the pooled prevalence of anxiety symptoms in patients with ophthalmic disease and control subjects: (a) 
overall; (b) dry eye disease (DED) group; (c) glaucoma.
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disease patients with anxiety symptoms or disor-
ders. Since more studies are expected to be availa-
ble, additional accurate estimations can be 
performed to verify this conclusion.
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The effect of vision-related quality of life on 
depression and anxiety in patients with behçet 
uveitis. Turk J Ophthalmol 2021; 51: 358–364.

 86. Silva LMP, Arantes TE, Casaroli-Marano R, 
et al. Quality of life and psychological aspects 
in patients with visual impairment secondary to 
uveitis: a clinical study in a tertiary care hospital in 
Brazil. Ocul Immunol Inflamm 2019; 27: 99–107.

 87. Heindl LM, Trester M, Guo Y, et al. Anxiety and 
depression in patients wearing prosthetic eyes. 
Graefes Arch Clin Exp Ophthalmol 2021; 259: 
495–503.

 88. Zhang B, Wang Q, Zhang X, et al. Association 
between self-care agency and depression and 
anxiety in patients with diabetic retinopathy. 
BMC Ophthalmol 2021; 21: 123.

 89. Canamary AM, Monteiro IR, Machado Silva 
MKM, et al. Quality-of-life and psychosocial 
aspects in patients with ocular toxoplasmosis: a 
clinical study in a tertiary care hospital in Brazil. 
Ocul Immunol Inflamm 2020; 28: 679–687.

 90. Gollrad J, Rabsahl C, Riechardt A-I, et al. Quality 
of life and treatment-related burden during ocular 
proton therapy: a prospective trial of 131 patients 
with uveal melanoma. Radiat Oncol Lond Engl 
2021; 16: 174.

 91. Kabedi NN, Kayembe DL and Mwanza J-C. 
Vision-related quality of life, anxiety and depression 
in congolese patients with polypoidal choroidal 
vasculopathy. Semin Ophthalmol 2020; 35: 156–163.

 92. Frank CR, Xiang X, Stagg BC, et al. 
Longitudinal associations of self-reported vision 
impairment with symptoms of anxiety and 
depression among older adults in the United 
States. JAMA Ophthalmol 2019; 137: 793–800.

 93. Berchuck S, Jammal A, Mukherjee S, et al. 
Impact of anxiety and depression on progression 
to glaucoma among glaucoma suspects. Br J 
Ophthalmol 2021; 105: 1244–1249.

 94. Steven P, Schneider T, Ramesh I, et al. Pain in 
dry-eye patients without corresponding clinical 
signs – a retrospective analysis. Invest Ophthalmol 
Vis Sci 2016; 57: 2848.

 95. Abdel-Aty A and Kombo N. The association 
between mental health disorders and non-
infectious scleritis: a prevalence study and 
review of the literature. Eur J Ophthalmol. 
Epub ahead of print 16 December 2021. DOI: 
10.1177/11206721211067652.

 96. Cockerham KP, Padnick-Silver L, Stuertz N, 
et al. Quality of life in patients with chronic 
thyroid eye disease in the United States. 
Ophthalmol Ther 2021; 10: 975–987.

 97. Wang Y, Sharma A, Padnick-Silver L, et al. 
Physician-perceived impact of thyroid eye 
disease on patient quality of life in the United 
States. Ophthalmol Ther 2021; 10: 75–87.

 98. Dudani AI, Hussain N, Ramakrishnan M, et al. 
Psychiatric evaluation in patients with central 
serous chorioretinopathy in Asian Indians. 
Indian J Ophthalmol 2021; 69: 1204–1207.

 99. Bosman RC, Ten Have M, de Graaf R, et al. 
Prevalence and course of subthreshold anxiety 
disorder in the general population: a three-year 
follow-up study. J Affect Disord 2019; 247: 
105–113.

 100. Yeo K, Frydenberg E, Northam E, et al. Coping 
with stress among preschool children and 
associations with anxiety level and controllability 
of situations. Aust J Psychol 2014; 66: 93–101.

 101. Taner E, CoÅŸar B, BurhanoÄŸlu S, et al. 
Depression and anxiety in patients with Behçet’s 
disease compared with that in patients with 
psoriasis. Int J Dermatol 2007; 46: 1118–1124.

 102. Basilious A, Xu CY and Malvankar-Mehta 
MS. Dry eye disease and psychiatric disorders: 
a systematic review and meta-analysis. Eur J 
Ophthalmol. Epub ahead of print 22 December 
2021. DOI: 10.1177/11206721211060963.

 103. Sun X, Dai Y, Chen Y, et al. Primary angle 
closure glaucoma: what we know and what we 
don’t know. Prog Retin Eye Res 2017; 57: 26–45.

 104. Dawson SR, Mallen CD, Gouldstone MB, et al. 
The prevalence of anxiety and depression in 
people with age-related macular degeneration: 
a systematic review of observational study data. 
BMC Ophthalmol 2014; 14: 78.

 105. Mills T, Law SK, Walt J, et al. Quality of life 
in glaucoma and three other chronic diseases: a 
systematic literature review. Drugs Aging 2009; 
26: 933–950.

 106. Naik MN, Nair AG, Gupta A, et al. Minimally 
invasive surgery for thyroid eye disease. Indian J 
Ophthalmol 2015; 63: 847–853.

 107. Cimarolli VR, Casten RJ, Rovner BW, et al. 
Anxiety and depression in patients with 
advanced macular degeneration: current 
perspectives. Clin Ophthalmol Auckl NZ 2015; 
10: 55–63.

 108. Burton BJL and Joseph J. Changing visual 
standards in driving: but a high proportion of 
eye patients still drive illegally. Br J Ophthalmol 
2002; 86: 1454–1455.

http://journals.sagepub.com/home/oed


ZS Ulhaq, GV Soraya et al.

journals.sagepub.com/home/oed 21

 109. Simon G, Ormel J, VonKorff M, et al. Health 
care costs associated with depressive and anxiety 
disorders in primary care. Am J Psychiatry 1995; 
152: 352–357.

 110. Arikian SR and Gorman JM. A review of 
the diagnosis, pharmacologic treatment, and 
economic aspects of anxiety disorders. Prim  
Care Companion J Clin Psychiatry 2001; 3: 
110–117.

 111. Ulhaq ZS and Kishida M. Brain aromatase 
modulates serotonergic neuron by regulating 
serotonin levels in zebrafish embryos and larvae. 
Front Endocrinol (Lausanne) 2018; 9: 230.

 112. Sakai T and Tsuneoka H. Reduced blood 
serotonin levels in chronic central serous 
chorioretinopathy. Ophthalmol Retina 2017; 1: 
145–148.

 113. Zanon-Moreno V, Melo P, Mendes-Pinto MM, 
et al. Serotonin levels in aqueous humor of 

patients with primary open-angle glaucoma. Mol 
Vis 2008; 14: 2143–2147.

 114. Wang H-Y, Tseng P-T, Stubbs B, et al. The risk 
of glaucoma and serotonergic antidepressants: 
a systematic review and meta-analysis. J Affect 
Disord 2018; 241: 63–70.

 115. Zheng Y, Wu X, Lin X, et al. The prevalence of 
depression and depressive symptoms among eye 
disease patients: a systematic review and meta-
analysis. Sci Rep 2017; 7: 46453.

 116. Ashena Z, Dashputra R and Nanavaty MA. 
Autoimmune dry eye without significant ocular 
surface co-morbidities and mental health. Vis 
Basel Switz 2020; 4: E43.

 117. Vakros G, Scollo P, Hodson J, et al. Anxiety 
and depression in inflammatory eye disease: 
exploring the potential impact of topical 
treatment frequency as a putative psychometric 
item. BMJ Open Ophthalmol 2021; 6: e000649.

Visit SAGE journals online 
journals.sagepub.com/
home/oed

SAGE journals

http://journals.sagepub.com/home/oed
http://journals.sagepub.com/home/oed
http://journals.sagepub.com/home/oed

