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Purpose: To explore the prevalence of depression and its associated factors among diabetic patients attending the retina unit at Chiang
Mai University Hospital for diabetic retinopathy (DR) or diabetic macular edema (DME) screening and/or treatment.

Patients and Methods: This cross-sectional study recruited consecutive diabetic patients scheduled for ophthalmic evaluations
between July 1, 2022, and January 31, 2023. Participants completed in-person interviews to provide demographic information, medical
history, and mental health status. Depression severity was assessed using the Outcome Inventory-21, while vision-related quality of life
(VRQoL) was measured with the National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25). Ocular characteristics
were extracted from medical records. The primary outcomes included the prevalence of depression and its association with VRQoL,
anxiety, visual acuity, and DR/DME severity.

Results: A total of 304 diabetic patients participated, with 55.6% (n = 169) being male. The mean (standard deviation, SD) age was 56.3
(11.4) years, and the mean (SD) visual acuity (VA) in the better-seeing eye was 0.4 (0.3) LogMAR. Bilateral proliferative DR and
bilateral center-involved DME were observed in 50.6% and 18.4% of participants, respectively. The mean (SD) composite score for the
NEI VFQ-25 was 79.3 (18.1), with the color vision subscale showing the highest score at 93.3 (18.3). Depression was identified in 11
patients (3.6%, 95% confidence interval: 2.0 to 6.4%). Multivariable linear regression revealed that lower VRQoL and higher anxiety
levels were significantly associated with depressive symptoms, while no significant correlation was found with VA or DR/DME severity.
Conclusion: VRQoL and anxiety levels are key factors associated with depression in diabetic patients with DR/DME, with VRQoL
exhibiting a stronger association than VA. Incorporating patient-reported outcome measures into clinical care may enhance mental
health assessment and overall healthcare quality, enabling earlier detection of depression risk among diabetic patients and supporting

timely intervention.

Plain Language Summary: Diabetic eye diseases like DR and DME can affect vision and make daily life more difficult, but their
impact is not just physical—it can affect mental health too. This study showed that people who felt their vision problems were
interfering with daily life and had higher anxiety were more likely to be depressed, no matter how severe their actual eye condition
was. This shows why we need to focus on mental health as part of diabetic eye care. Regular screening for depression and anxiety
could help improve both well-being and treatment outcomes.
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Introduction

The prevalence of diabetes mellitus (DM) has consistently increased over the years, reflecting changes in socioeconomic
conditions and lifestyle habits among various populations. This trend is supported by findings from a recent systematic
review, which projected a significant growth in the number of individuals aged 18 to 99 living with DM, rising from
451 million in 2017 to an estimated 693 million by 2045." Diabetic retinopathy (DR) represents one of the significant
microvascular complications of DM, presenting in various levels of severity and leading to a spectrum of visual
impairments. A comprehensive analysis of data from 32 studies assessing DM patients between 2015 and 2019 indicated
that 27% of this patient cohort developed DR, while 4.6% experienced diabetic macular edema (DME).?

The Vision Loss Expert Group underscored the public health implications of DR. Their analysis of trends in major
vision-impairing conditions emphasized that from 1990 to 2020, the age-adjusted prevalence of blindness due to DR
significantly increased across multiple regions.” To reduce the risk of visual impairment, patients with diabetes have to
engage in long-term strategies to maintain optimal blood glucose levels, effectively manage associated systemic
conditions, undergo regular eye examinations, and adhere to prescribed ocular treatments. Previous research found that
numerous DM/DR patients experienced psychological distress and reduced vision-related quality of life (VRQoL) which
reflect the perceived influence of visual function on well-being and daily activities through standardized measures such as
the National Eye Institute Visual Function Questionnaire-25 (NEI VFQ-25). Reported depression prevalence among DR
patients ranged from 7% to 56%.* Some studies suggested a bidirectional relationship, wherein psychological distress
may hinder glycemic control through poor self-care practices, reduced medication adherence, unhealthy dietary choices,
and lack of exercise. This, in turn, could lead to frequent episodes of hypo- or hyperglycemia, thereby increasing the risk
of developing DR and further decreasing VRQoL.%*"'* The intricate interplay between mental health and VRQoL in
patients with DR/DME is also influenced by various factors, including racial and cultural backgrounds, lifestyle
behaviors, and the accessibility and affordability of healthcare services.”»'> 2!

Previous studies explored multiple demographic and ocular risk factors associated with depression in diabetic
patients, including gender, socioeconomic status, educational background, comorbidities, history of depression, visual
acuity (VA), DR severity, history of laser treatment, and VRQoL. However, the associations between VA and depression,
as well as DR severity and depression were inconsistent.®'>'®!® Furthermore, recent advances in DR/DME diagnosis
and treatment, including fundus cameras, tele-screening, intravitreal anti-VEGF injections, and microincisional vitrect-
omy systems, have significantly improved patient management and improving VRQoL.?>*> Despite substantial advance-
ments in clinical management of DR/DME, the extent to which these innovations impact patients’ psychological well-
being remains insufficiently understood.

This study aimed to estimate the prevalence of depression and examine its association with demographic, clinical, and
psychosocial variables among diabetic patients undergoing DR/DME assessment at a tertiary ophthalmology center. The
results of this study may provide essential insights into this particular patient population and assist clinicians in delivering
more appropriate and effective care to these individuals.

Materials and Methods

This cross-sectional study was approved by the Research Ethics Committee of Chiang Mai University Hospital, Faculty
of Medicine, Thailand (Study Code: OPT-2565-08988). All procedures complied with the principles of the Declaration of
Helsinki. To ensure patient confidentiality, data were collected using Microsoft Excel spreadsheets and anonymized
afterward.

The study included consecutive individuals with diabetes who attended scheduled appointments at the outpatient
retina unit from July 1, 2022, to January 31, 2023. Eligible participants were those diagnosed with either type 1 or type 2
diabetes for at least 6 months and aged over 20 years. Research assistants not involved in clinical care approached
potential participants to explain the study’s purpose and the face-to-face interview process. Written informed consent was
obtained from all participants before the study began. Participants with additional eye conditions potentially affecting VA
assessment were excluded. These conditions included glaucoma, corneal opacities, significant cataracts, uveitis, retinal or
macular diseases, previous eye trauma, and prior pars plana vitrectomy (PPV) for reasons unrelated to diabetic
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retinopathy. Additionally, individuals with cognitive impairments, hearing issues, or a history of schizophrenia or bipolar
disorder (regardless of concurrent antipsychotic medication use) were also excluded.

Prior to the clinical assessment by physicians, one-on-one interviews were conducted to gather sociodemographic
data, including age, gender, duration of diabetes, education level, marital status, living conditions, employment status,
income level, insulin use, self-reported coexisting systemic diseases, previous DR treatments, and any history of
psychological distress. Following these interviews, Snellen VA was measured at a distance of 6 meters using the Early
Treatment Diabetic Retinopathy Study (ETDRS) numerical chart. The best-corrected visual acuity (BCVA) was deter-
mined based on the vision achieved with either a pinhole or the subject’s refractive correction. For each participant, the
eye with better visual acuity than the fellow eye by one Snellen line was designated as the better-seeing eye (BSE). If
both eyes had equal vision, the right eye was selected as the better eye.

The on-duty clinical staff performed comprehensive ophthalmic examinations, including an anterior segment assess-
ment with slit-lamp biomicroscopy and posterior segment evaluation with a 78-diopter lens. Diabetic retinopathy (DR)
severity was categorized according to the international clinical diabetic retinopathy severity scale, which includes no DR,
non-proliferative diabetic retinopathy (NPDR)—further divided into mild, moderate, and severe stages—and proliferative
diabetic retinopathy (PDR).?® Wide-field fundus photographs were taken using the Clarus 500™ imaging system from
Carl Zeiss Meditec Inc., California, USA.>* DME was evaluated using spectral-domain optical coherence tomography
(SD-OCT) scans from the Spectralis system (Heidelberg Engineering, Heidelberg, Germany). These scans classified the
central macular region into 3 categories: no DME, non-center-involving DME (non-CI DME), defined as macular
thickening that does not impact the area within a 1,000 pm diameter circle centered on the fovea, and center-
involving DME (CI-DME), defined as macular thickening greater than 315 pm in females and 320 pm in males,
affecting the area within the 1,000 pm diameter circle centered on the fovea.?” The presence of DR and DME, as
documented in medical records, was evaluated and confirmed by a retinal specialist (JC) by reviewing of fundus
photographs and optical coherence tomography (OCT) images.

Psychological Status and Quality of Life Assessment
Trained personnel conducted psychological and quality of life assessments using Thai-language questionnaires, including
the Outcome Inventory-21 (OI-21) and the National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25).
The order of psychological assessments was randomized using a computer program. The OI-21 consisted of 21 self-
reported items that measure four subscales: depression (5 items), anxiety (6 items), somatization (6 items), and
interpersonal difficulty (4 items). Each item was scored on a 5-point Likert scale, from 0 (never) to 4 (almost always),
with higher scores reflecting greater symptom severity. Wongpakaran et al previously validated the validity and reliability
of this instrument. The OI-21 demonstrated a Cronbach’s alpha of 0.92 overall, with sub-scale alphas of 0.80 for
interpersonal difficulty, 0.82 for anxiety, 0.80 for somatization, and 0.87 for depression.*®

The NEI VFQ-25, used to assess VRQoL, includes 25 vision-specific items covering 11 subscales—general vision,
near activities, distance activities, social functioning, mental health, role difficulties, dependency, driving, color vision,
peripheral vision, and ocular pain—along with an additional item on general health. Each item is rated from zero
(indicating poor functioning) to one hundred (indicating optimal functioning). Subscale scores are calculated by
averaging the scores of items within each subscale, and the overall vision composite score is derived from the average
of the eleven vision-targeted subscale scores, excluding general health. Higher scores indicated better visual function.?’
The Thai version of the NEI-VFQ-25 showed good psychometric performance, showing high internal consistency
(Cronbach’s alpha = 0.80) and reliable test-retest results, along with strong content validity (index = 0.84).%°

In this study, NEI VFQ-25 scores were converted to a consistent logit scale using the Excel algorithm developed by
Goldstein et al.>' This algorithm employs pre-calibrated Rasch-assigned item measures (indicating item difficulty) to
transform raw scores from individual NEI VFQ-25 items, excluding the general health and eyesight quality items, into
a single estimated perceived person measure. On this adjusted logit scale, higher positive scores reflect an improved
reported visual function.®'

Patients identified with mental health concerns through the questionnaires were subsequently referred to expert
psychologists (T.W. and N.W.) for comprehensive evaluation and management.
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Statistical Analysis
Baseline variables were summarized as mean (standard deviation, SD) for continuous data and as percentages for categorical data.
A multivariable linear regression was used to assess the influence of demographics, clinical characteristics, VRQoL, and
psychosocial factors on depression. Visual acuity was converted from the Snellen scale to the Logarithmic Minimum Angle of
Resolution (LogMAR) for the purpose of statistical analysis. The potential independent variables included age, gender, educa-
tional level, living situation, comorbid conditions, mental health status, bilateral eye vision, severity of DR or DME, and prior
treatments for DR or DME. The Rasch-transformed NEI VFQ-25 person measures were incorporated into the multivariable linear
models for analysis. Additionally, multicollinearity was assessed by calculating variance inflation factors (VIFs). To handle
missing person measure data that could not be converted from VFQ-25 in extreme cases, a multiple imputation approach was
applied. All data analyses were performed using the STATA software, with statistical significance set at a p-value of less than 0.05.
Based on the study by Poongothai et al,” assuming a 27% prevalence of depression in the population (averaged from
diabetic patients with and without DR), the study required a sample size of 303 for estimating the expected proportion with 5%
absolute precision and 95% confidence.

Results

This study included 304 diabetic patients with a mean (SD) age of 56.3 (11.4) years. Among these participants, 169
(55.6%) were male, and the majority, 287 (94.4%), were diagnosed with type II diabetes mellitus. The mean (SD)
duration of diabetes among patients was 11.5 (8.5) years. Table 1 presents the demographics and socioeconomic data of
the study population. Regarding ocular characteristics, the mean (SD) VA of 0.4 (0.3) LogMAR units (Snellen equivalent
20/50) in BSE and 0.8 (0.7) LogMAR units (Snellen equivalent 20/125) in worse-seeing eyes. Approximately half of the
patients (154, 50.6%) had bilateral PDR. Additionally, one-fifth of the patients (56, 18.4%) exhibited bilateral CI-DME,
and 12 (3.9%) had undergone bilateral PPV. Detailed ocular characteristics are provided in Table 2.

The Mental Health Status and Vision Related Quality of Life
Regarding psychosocial well-being, participants had a mean (SD) OI depression score of 1.2 (2.3). A total of 11 patients
(3.6%, 95% confidence interval (CI) 2.0 to 6.4%) showed significant depressive symptoms, defined by an OI depression
score of >7. The mean (SD) scores for anxiety, somatization, and interpersonal difficulties were 2.6 (3.1), 4.2 (3.3), and
1.4 (1.9), respectively.

For vision-related quality of life, the patients had a mean (SD) NEI VFQ-25 composite score of 79.3 (18.1). Among the
eleven vision subscales, the general vision subscale had the lowest mean (SD) score at 63.4 (14.1), while the color vision
subscale had the highest mean (SD) score at 93.3 (18.3). Figure 1 and Supplement Table 1 provide detailed scores for all

Table | Demographic and Socioeconomic Information of
Study Patients

Patients’ Characteristics (N = 304)

Mean (SD) age, year 56.3 (11.4)
Female, n (%) 169 (55.6)
DM type II, n (%) 287 (94.4)
Mean (SD) duration of diabetes, year 11.5 (8.5)
Mean (SD) HbAlc, %* 7.8 (2.0

Education level, n (%)

Primary school and lower 137 (45.1)

Secondary school 62 (20.4)

Post-secondary education 105 (34.5)
(Continued)
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Table | (Continued).

Patients’ Characteristics (N = 304)

Marital status, n (%)

Single 65 (21.4)
Married and living together 191 (62.8)
Widowed/separated/divorced 48 (15.8)
Living alone, n (%) 31 (10.2)

Income status per month, n (%)

<10,000 Baht 186 (61.2)

210,000 Baht 118 (38.8)

Number of coexisting systemic diseases, n (%)

<2 100 (32.9)

>2 204 (67.1)

Note: *Data was missing for 62 (20.39%) patients.
Abbreviations: HbA I c, glycosylated hemoglobin; SD, standard deviation.

Table 2 Ocular Characteristics of Study Patients

Characteristics (N = 304 Eyes)

a

Visual acuity, n (%)

6/12 and better 120 (39.5)
6/18 to 6/60 171 (56.2)
Less than 6/60 13 (4.3)

DR classification, n (%)

None/none, none/NPDR 62 (20.4)
NPDR/NPDR 58 (19.1)
NPDR/PDR 30 (9.9)

PDR/PDR 154 (50.6)

Having CI-DME, n (%)

In at least one eye 102 (33.55)

History of receiving PRP, n (%)

In at least one eye 157 (51.65)

History of undergoing PPV, n (%)

In at least one eye 65 (21.38)

Receiving an intravitreal injection of anti-VEGF, n (%)

In at least one eye 171 (56.25)

Note: *better-seeing eye.

Abbreviations: Anti-VEGF, anti-vascular endothelial growth factor; BCVA, CI-
DME, center-involved diabetic macular edema; DR, diabetic retinopathy; NPDR,
non-proliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy; PPV,
pars plana vitrectomy; PRP, panretinal photocoagulation.
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Figure | Mean and standard deviation for each subscale of the National Eye Institute Visual Functioning Questionnaire-25 (NEI-VFQ).
Abbreviations: SD, standard deviation; VFQ-25, Visual Functioning Questionnaire-25.

NEI VFQ subscales. A significant correlation was observed when the NEI VFQ-25 score was converted to person measures
(Pearson’s correlation coefficient = 0.955), with a mean (SD) person measure of 2.8 (2.2) logits. Supplement Figure 1 shows

the robust positive correlation between NEI VFQ-25 composite scores and estimated person measures.

In the exploratory multivariable linear regression analysis, depression was significantly associated with both VRQoL
(coefficient —0.124, 95% CI —0.232 to —0.017) and anxiety levels (coefficient 0.045, 95% CI 0.030 to 0.059). These
findings suggest that patients with reduced VRQoL and increased anxiety were more likely to experience depressive
symptoms, while no significant association was observed with VA or DR/DME severity (Figure 2). VIFs for all
covariates, except anxiety score and its quadratic term, were <5, suggesting that multicollinearity was not a concern.
A non-linear association between depression and anxiety was identified (Figure 3) after adjusting for age, gender,

education, living conditions, income, comorbidities, and diabetes duration.

Discussion

This study revealed that 4% of diabetic patients visiting the retina unit at this tertiary center experience depression. The
results also showed a significant association between depression and two parameters: anxiety levels and VRQoL.
Interestingly, objective clinical measures including VA and the severity of DR did not have a significant impact on
depression. These findings suggested the importance of incorporating both clinical insights and patient-reported VRQoL
assessments to guide treatment strategies for this population.

Hyperglycemia could initiate a cascade of physiological changes that subsequently lead to various ocular
complications.’** Individuals with DR or DME were at increased risk for vision impairment, psychological distress,
and reduced VRQoL. Evidence also suggested that delayed or inadequate management of DR could contribute to
increased healthcare burden, particularly in populations facing psychosocial challenges.** However, the interrelationships
between these factors were complex and varied across publications. In this study, which involved in-person interviews,
a lower proportion of diabetic patients undergoing DR/DME screening or treatment experienced depression compared to
prior studies, which showed rates ranging from 7% to 56%.* Different methods of depression screening could yield
varying detection rates. This effect was demonstrated in a pragmatic clinical trial conducted in an outpatient internal
medicine setting, where screenings by medical assistants during in-person visits identified fewer cases of depression
compared to those conducted through an online population portal.*®> Additionally, previous research showed that diabetic
patients with mental health conditions, such as depression, were less likely to engage in diabetes treatments or attend
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Factors ! Effect 95% CI
|

Person measure +| -0.124  -0.232 -0.017
|
|

Psychosocial emotion

Anxiety -To— 0.057 -0.100  0.215

Anxiety? :'0' 0.045  0.030 0.059

Interpersonal difficulty —+o— 0.055 -0.056 0.166

Somatization _:.' 0.038 -0.025 0.101
Male —OJI— -0.059 -0.415  0.296
Age >60 years B . — 0.091 -0.281  0.462
Education

Primary school

Secondary school A 0.244 -0.235 0.723

Higher than secondary school ® -0.112  -0.583 0.358

Living with accompany A 0.178 -0.374 0.731

Low income ¢ -0.127  -0.577 0.323
Having >2 comorbidities l_._ 0.237 -0.128 0.602
DM duration >2 years o— -0.199  -0.687 0.288
Using insulin injection :_._ 0.362  -0.006 0.729
DR status

No DR/ No DR and NPDR

Bilateral NPDR ® -0.128 -0.73 0.473
PDRin at least 1 eye ® -0.491 -1.263 0.281
Bilateral PDR @ -0.591 -1.317 0.133

Vision status
VA 20/40 and better

VA 20/ 60 to 20/200 _— -0.117  -0.487 0.253
VA worse than 20/200 ® -0.187 -1.131 0.757

Having CI-DME L -0.256  -0.688 0.175

0.489  -0.069 1.049

Previous PRP

Previous anti-VEGF injection @ -0.102 -0.604 0.399
Previous PPV g + -0.320 -0.789 0.148
|
-1 -0.5 0 0.5 1
<— Lower depression score Higher depression score ——>

Figure 2 Coefficient plot, derived from multivariable linear regression, illustrating the effects of each factor on Outcome Inventory (Ol) depression score. The red dot
represents the point estimate, and the solid horizontal black line represents the 95% confidence interval. To account for the curvilinear relationship between anxiety and the
outcome variable, we included a quadratic term (Anxiety?) in the model, as the relationship did not follow a simple linear pattern.

Abbreviations: Cl, confidence interval; CI-DME, center-involving diabetic macular edema; DM, diabetes mellitus; DR, diabetic retinopathy; NPDR, non-proliferative diabetic
retinopathy; PPV, pars plana vitrectomy; PRP, panretinal photocoagulation; VA, visual acuity; VEGF, vascular endothelial growth factor.

appointments, including eye examinations.’®*” The prevalence of depression within a population might also fluctuate
based on study timing, healthcare accessibility, and advancements in DR and DME treatments. Given these factors, this
study might underestimate the true prevalence of depression among diabetic patients. Nonetheless, this study emphasized
the importance of incorporating mental health screenings into routine care for DR/DME patients, providing valuable
insights for optimizing comprehensive care plans.

Studies on depression and associated factors among diabetic patients were conducted across diverse settings. Several
demographic features (such as gender, socioeconomic and income status, educational level, other systemic comorbidities,

and history of depression) and ocular characteristics (such as VA, DR severity, laser treatment history, and VRQoL) were
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Figure 3 Association between the Outcome Inventory (Ol) anxiety score and the overall Ol depression score.
Abbreviation: Ol, outcome inventory.

found to be associated factors.>'> VA and/or visual impairment level were variably associated with depression as an
independent risk factor. This might be due to the varying definitions of visual impairment across studies, which included
objective assessments of binocular vision, self-reported binocular vision, vision in the BSE, and vision in the WSE.%!33%
In this study, VA in the BSE was not found to be a significant independent predictor of depression. While VA and DR
severity measured physical impairment, they did not reflect how patients experience vision loss in daily life. In our study,
depression was more closely associated with emotional and functional struggles than to clinical severity. VRQoL
measured by the NEI VFQ-25 questionnaire showed such an association. VRQoL reflected the impact of vision loss
on daily life, social interactions, and emotional well-being. Low VRQoL could lead to feelings of helplessness and
depression. Moreover, functional decline could contribute to depression, even when clinical measures remained stable.
This might be due to the limitations of best-corrected visual acuity (BCVA), which, although effective for assessing
central vision and overall visual function, fails to capture other crucial aspects relevant to daily life, such as contrast
sensitivity, glare tolerance, and peripheral vision. As a result, VA testing alone might not fully reflect patients’ subjective
visual experience or their risk for depression, whereas VRQoL might provide these insights.

Previous studies also found conflicting results about the relationship between DR severity and depression. Some
studies showed no correlation between retinal microvascular abnormalities and depressive symptoms, while others
reported an increased prevalence of depression in more advanced stages of DR.®!'®2° This study found that neither the
severity of DR nor DME associated with depression in patients with DR. Despite this finding, a recent study indicated
that blindness remains the primary concern of diabetic complications among DR patients.*’ Greater awareness of DR,
along with advancements in monitoring and treatment, might impact stress, depression, and VRQoL in patients with DR.
The use of fundus cameras and tele-screening systems facilitated early detection, enabling timely intervention.
Furthermore, innovative therapies such as intravitreal anti-VEGF injections and microincisional vitrectomy systems
revolutionized DR/DME management, potentially improving patient outcomes.”” >> Advancements in diagnosing and
treating diabetic eye complications could significantly improve VRQoL and lessen psychological distress in affected
individuals.*' However, perceptions and concerns about health issues and improvements varied widely, even among
culturally and socially similar countries.'” Further research could deepen our understanding of the connections between
advanced medical interventions, increased patient demands on patients due to monitoring and treatments, and mental
health differences within specific patient populations.

From a VRQoL perspective, numerous studies showed that patients with bilateral DR/DME experienced lower VRQoL and
ahigher vision-related burden compared to those with unilateral DR/DME or no DR/DME. This evidence highlighted the importance
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of managing these mediating factors, including preventing DR onset and slowing its progression in clinical practice.****

Additionally, numerous studies indicated other mental health aspects related to depression in DR/DME patients. Having poor social
support from friends or family, a lower level of self-care agency, and having a history of anxiety/depression were identified as
negative contributors to depressive symptoms in this population.®”***® Anxiety was also recognized as an aggravating factor among
these patients.*”**¢ Furthermore, research employing network analysis revealed the bridging symptoms within the depression-
anxiety network among patients with diabetic retinopathy.*” The finding from this study aligned with previous findings that support
the association between anxiety and depression. Anxiety and depression were closely interconnected, as concerns about disease
progression or vision loss could trigger depressive symptoms. Additionally, even when DR or VA remained relatively stable, the fear
of worsening vision could intensify anxiety and depression. Interestingly, another study found that individuals with persistent mental
health symptoms were significantly less likely to seek medical evaluation for somatic complaints, a behavioral pattern potentially
generalizable to DR/DME care.*® This study emphasized that while clinical measures guide treatment, they do not address emotional
well-being. Integrating mental health evaluations and VRQoL assessments into routine care could enhance patient-centered
management and might improve treatment compliance in DM and DR.

This study has limitations that may affect the generalizability of the findings. It was conducted in an academic setting
with integrated healthcare services, which may enhance patients’ trust in their clinicians. Furthermore, patients with
bipolar disorder or schizophrenia were excluded. As a result of these factors, the study may underestimate the true
prevalence of depression and may not reflect the prevalence observed in broader, population-based settings. Additionally,
the non-linearity and discrete nature of Snellen measurements may compromise the accuracy of logMAR conversion.
The cross-sectional design limited the ability to establish causal relationships between related factors and depression,
which could be more thoroughly examined in further cohort studies. This study also did not account for the severity of
diabetic comorbidities or mental health fluctuations, particularly depression, in patients receiving ocular exams after
COVID-19. Nonetheless, the findings align with previous studies, emphasizing the importance of integrating patient-
reported outcomes and mental health assessments into comprehensive diabetes management. This strategy is crucial for
recognizing patients who might be vulnerable to depression and who could gain from clinical support.

Conclusion

As the incidence of diabetes continues to rise globally, a comprehensive approach to patient care is essential. For individuals
with diabetes, in addition to monitoring or treating diabetic retinopathy (DR) and diabetic macular edema (DME), it is
advantageous to evaluate both vision-related quality of life (VRQoL) and anxiety levels. Patients exhibiting lower VRQoL
or elevated anxiety levels are more likely to experience depression. This thorough assessment can aid in identifying diabetic
patients at risk for depression, facilitating timely interventions and enhancing overall care.

Abbreviations
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