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Objective: This study aims to assess the prevalence and associated factors of depression, anxiety and insomnia symptoms among patients undergoing ophthalmic consultation online during the coronavirus disease 2019 (COVID-2019) pandemic.

Methods: We reviewed the data of patients who received online ophthalmic consultations during the lockdown period from February to August 2020, and an online survey was conducted among them. We collected the respondents' demographic data and their attitudes toward the online consultation, assessed the depression, anxiety and insomnia symptoms and estimated associated factors by logistic regression analysis.

Results: The online service provided 425 consultations during the COVID-19 lockdown period. Of these eligible subjects, 139 patients responded to an invitation to participant in the study (105/75.5% were females, and 40/28.8% were health care workers). More than half of the participants reported that they trusted and were satisfied with the online consultation (109/78.4% and 82/59%, respectively). Fifty-two (37.4%), 32 (23.0%), and 53 (38.1%) patients showed symptoms of depression, anxiety, and insomnia, respectively. Depression was found to be significantly more common in health care workers (P = 0.019) and those who were basically satisfied with online consultation (P = 0.024). Anxiety was more common among participants who had used electronics for a long time (P = 0.038). Binary logistic regression showed health care work as a risk factor for depressive symptoms (odds ratio [OR]: 2.424; 95% CI: 1.143–5.143; P = 0.021).

Conclusion: Psychological distress is highly prevalent among patients who were involved in online consultation for ocular manifestations during the COVID-19 lockdown period. In the context of a major public health event, ophthalmologists should focus not only on ocular symptoms but also on the mental health of their patients, and appropriate psychological support should be given.
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19) is a public health emergency of international concern, according to a World Health Organization declaration on January 31, 2020 (1, 2). Since the start of the pandemic, there have been over 370 million reported cases and over 5.6 million deaths globally according to February 1, 2022, data from the WHO (3).

The rapid spread of the disease via close contact between people is an important feature of COVID-19 (4). It has prompted precautions in public places, such as hospitals, which are prone to transmission of communicable diseases due to the large number of people congregating in confined spaces. To curb the spread of the disease, compulsory measures were being implemented by governments, such as social distancing, isolation/lockdowns, and social activity restrictions) (5, 6). These restrictions have brought about great changes in people's life. Firstly, non-COVID-19 patients' medical needs have been greatly affected, which may have caused psychological distress. However, the emergence of a virtual hospital, not limited by place or time that enabled patients to see physicians while avoiding a crowded waiting room, became an alternative for many patients (7). Online consultation can address some patients' needs, but it is uncertain whether seeing a health care provider virtually can affect patients' mental state. Secondly, measures of remote working were also being imposed in many organizations. Coupled with home quarantine, there had been a marked decrease in outdoor activity and an increase in screen time, which had been shown to be associated with mental health problems (8).

Some studies have investigated the psychological impact related to the COVID-19 crisis on people. One online survey of 56,679 individuals from all 34 provincial-level regions in China showed that 27.9% of respondents reported depression, 31.6% anxiety, 29.2% insomnia, and 24.4% acute stress, as evaluated by the Patient Health Questionnaire-9, Generalized Anxiety Disorder-7, Insomnia Severity Index, and Acute Stress Disorder Scale (9). Another survey of medical staff found rates of anxiety and depressive symptoms were 13.3 and 18.4%, respectively (10). However, there are few studies on the psychological status of patients, especially those who consult with ophthalmologists online.

This study collected the consultation information of ophthalmic patients at the “online hospital” and conducted an online psychological questionnaire survey with the aim of assessing ophthalmic patients' symptoms of depression, anxiety, and insomnia, as well as analyzing potential associated factors with these symptoms during COVID-19 lockdown to provide a basis for interventions in public health emergencies.



METHODS

Data (including name, sex, and consultation content) of patients receiving online ophthalmology consultation during the lockdown period (from February 15, 2020 to August 14, 2020) were collected through the online consultation platform of People's Hospital of Xinjiang Uygur Autonomous Region. We divided the patient consultation content into 12 sections: blurred or different vision, eye discomfort or abnormal appearance, fluttering shadows before eyes, myopia and abnormal eye position, outpatient follow-up and further treatment, and abnormal secretions, ocular trauma, eye surgery, postoperative follow-up, invalid consultations such as just saying hello without describing any symptoms or describing conditions that have nothing to do with ophthalmology, repeated consultations, and other such as asking about medication usage, whether medication can be delivered by express delivery, the cost of certain tests and the availability of doctors for work.

The subjects of this study were the aforementioned patients who underwent online ophthalmic consultations during the COVID-19 lockdown. We sent questionnaires online to these people through Wenjuanxing, a survey platform in China. The first part of the online questionnaire recorded basic information about the participants (including name, sex, age, education level, whether they were medical workers, current status, whether they had used electronic products for a long time). The second part of the questionnaire involved the use of three tools to assess patients' symptoms of depression, anxiety, and insomnia, respectively: the Chinese versions of the nine-Item Patient Health Questionnaire (PHQ-9) (11), the seven-item Generalized Anxiety Disorder scale (GAD-7) (12) and the seven-item Insomnia Severity Index (ISI) (13). The last part of the questionnaire surveyed participants' trust in and satisfaction with online counseling. These measurement tools were scored as follows: PHQ-9, normal (0–4), mild (5–9), moderate (10–14), moderately severe (15–19), and severe (20–27) depression; GAD-7, normal (0–4), mild (5–9), moderate (10–14), and severe (15–21) anxiety; ISI, normal (0–7), subthreshold (8–14), moderate (15–21), and severe (22–28) insomnia.

This study was a cross-sectional online survey conducted from August 16 to August 29, 2020, which was approved by the Ethics Committee of Zhongshan Ophthalmic Center, Sun Yat-sen University, and People's Hospital of Xinjiang Uygur Autonomous Region. Written informed consent was received online from all participants before the study.



STATISTICAL ANALYSIS

Data were described as frequencies and percentages. We used the Shapiro–Wilk test to determine that the scale scores did not conform to a normal distribution and presented data as medians with interquartile ranges (IQRs). Chi-square and Fisher's exact tests were used to compare the socio-demographic differences between those with depression vs. those without depression, those with anxiety vs. those without anxiety and those with insomnia vs. those without insomnia, respectively. A binary logistic regression analysis was established to determine the risk factors for depression, anxiety, and insomnia symptoms, and outcomes were presented as odds ratios (ORs) and 95% CIs. The significance level was P = 0.05 at a 2-tailed. Data were analyzed using SPSS version 22.0.



RESULTS


Ophthalmic Online Consultation

There were 425 online consultations during the lockdown, with an average of 71 consultations per month, including 14 invalid consultations (3.3%) and 114 repeated consultations (26.8%). The most common reason for consultation was eye discomfort or abnormal appearance (165 visits, 38.8%), and the top three most common manifestations of ocular discomfort were red, swollen, painful eyelids (38, 23.0%); red eyes, itching, blinking or rubbing eyes (27, 16.4%); and red eyes (20, 12.1%) (see Table 1).


Table 1. The content and proportion of online consultation.
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Socio-Demographic Characteristics

A total of 139 valid questionnaires were collected in this survey from patients who were involved in the online ophthalmic consultation. There were 105 (75.5%) females and 34 (24.5%) males. Those aged between 31 and 40 accounted for a majority of 47 (33.8%). Ethnicity was also recorded, and most patients were Han, 111 (79.9%) with minorities accounting for 28 respondents (20.1%). Most respondents had a bachelor's degree, 91 (65.5%); 40 (28.8%) were health care workers; 100 (71.9%) were staying at home; and 126 (90.6%) had used electronic products, including mobile phones and computers, for a long time. Regarding their sense of trust in and satisfaction with online consultation, 109 (78.4%) trusted the online consultation, 2 (1.4%) distrusted it, and 28 (20.1%) were unsure. More than half said they were satisfied with the online consultation (n = 82, 59%), 32 (23%) basically satisfied, and 25 (18%) said they were dissatisfied (see Table 2).


Table 2. Socio-demographic variables of participants.
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Psychological Scale Results and Associated Factors

The median (IQR) scores on the PHQ-9 were 3 (0–6). In all, 52 (37.4%) showed symptoms of depression: mild in 35 (25.2%), moderate in 11 (7.9%), moderately severe in 5 (3.6%) and severe in 1 (0.7%). The median (IQR) GAD-7 scores were 1 (0–4). Thirty-two participants (23.0%) showed symptoms of anxiety and were divided into three groups: mild (n = 21, 15.1%), moderate (n = 5, 3.6%) and severe (n = 6, 4.3%). The median (IQR) ISI scores were 5 (1–9). Symptoms of insomnia were reported in 53 participants (38.1%); 41 (29.5%) reported mild insomnia, 9 (6.5%) reported moderate insomnia symptoms, and 3 (2.2%) reported severe insomnia.

Depression was found to be significantly more common in health care workers (P = 0.019). It was also related to their satisfaction with online consultation (P = 0.024). There was a tendency in those who had used electronic devices for a long time to suffer from depression (P = 0.085). Anxiety was also more common among participants who had used electronics for a long time (P = 0.038). There was no significant sociodemographic difference between those with insomnia vs. those without insomnia (see Table 3).


Table 3. Socio-demographic differences between those with symptoms of depression, anxiety or Insomnia vs. those without depression, anxiety or insomnia.
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Furthermore, the results of binary logistic regression analysis demonstrated that health care workers were at risk for depressive symptoms (OR: 2.424; 95% CI: 1.143–5.143; P = 0.021) (see Table 4).


Table 4. Binary logistic regression analysis of risk factors associated with symptoms of depression, anxiety and insomnia.
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DISCUSSION

This survey revealed the overall prevalence of depression, anxiety, and insomnia symptom was 37.4, 23.0, and 38.1%, respectively. Additionally, depression was found to be significantly more common in health care workers (P = 0.019) and those who were basically satisfied with online consultation (P = 0.024). Anxiety was more common among participants who had used electronics for a long time (P = 0.038). Interestingly, the current study found health care work was a risk factor for depressive symptoms (odds ratio [OR]: 2.424; 95% CI: 1.143–5.143; P = 0.021) among patients who were involved in online consultation for ocular manifestations in the prevailing circumstances of the COVID-19 pandemic.

Under COVID-2019 lockdown circumstances, online consultation became an effective means of responding to the medical needs of non-COVID-19 patients. There were 425 online consultations during the lockdown period from February to August, with an average of 71 visits per month. The number of online consultations was relatively small, and repeated consultations (26.8%) accounted for a high proportion. Many patients consulted for the same problem several times on the same day or the next day, and some even switched doctors to discuss the same problem, mostly symptom complaints. This phenomenon can be explained by patients' desire for an immediate response and their suspicion of online consultations. Meanwhile, we speculated this behavior may be influenced by COVID-19 or it may be due to personality traits. With respect to the cascade of psychological and behavioral effects triggered by the COVID pandemic, it has been shown that the negativity of the psychological effects of the lockdown was further modulated by personality traits, alexithymia, and resilience (14) and that these effects were also correlated with behavioral wellbeing such as emotional eating (15).

According to our survey, 1.4% of the study participants distrusted online consultation; 20.1% were unsure; and 18% were dissatisfied. The COVID-19 pandemic has had an impact on their access to medical care, forcing even those who do not trust in online advice to passively choose online counseling, which may increase their concern about their health. Therefore, online counseling may affect some people's mental disorders and more effort should be made to improve the quality of online medical services. Reasons for online ophthalmology consultations were as follows: 16.4% of 165 visits were for red eyes, itchiness, blinking, or rubbing eyes; 9.1% for dryness; 9.1% for pain; and 2.4% for foreign body sensation. Interestingly, dry eye disease (symptoms including dryness, discomfort, foreign body sensation, pain, itchiness, and so on) can be associated with psychological disorders (16).

In the present study, the prevalence of depression symptom was 37.4% and the insomnia symptom was 38.1%, which were higher than that reported in previous studies. In 2020, a study that surveyed the psychological impact of the pandemic on the general public during the initial stages reported that the prevalence of depression and anxiety symptoms were 30.3 and 36.4%, respectively (17). Remarkably, the prevalence of anxiety symptom reported in this study was 23%, which was lower than reported in previous studies. A meta-analysis during the COVID-19 outbreak showed that the overall prevalence of anxiety was 33%, and a total of 41 studies measured depression and anxiety as indicators of psychological effects. Among these studies, several involved patient populations, which showed that patients with pre-existing conditions or infected by COVID-19 had a higher prevalence of depression and anxiety than health care workers and the general public (18). Our study included people presenting with ophthalmic symptoms, not infected by COVID-19, and the results showed that participants had higher rates of depression and insomnia and lower rates of anxiety than those found in the general population. One important factor that should not be overlooked is that some of the subjects in the current study had dual identities: both health care workers and online consulting patients. Moreover, patients receiving ophthalmic consultation online in the current study were prone to depressive symptoms if they were also health care workers (odds ratio [OR]: 2.424; 95% CI: 1.143–5.143; P = 0.021). Another factor to consider is that the limited sample size may have contributed to the results.

Females were reported to have a higher prevalence of depressive and insomnia symptoms than males, but there was no statistically significant difference observed between females and males in psychological distress across all scales (see Table 3). Overall, most studies have revealed that females are more prone to developing mental health symptoms (17–19). In the current study, age was not shown to be associated with psychological distress, which was in accordance with previous studies (20).

In the current study, depression was observed to be significantly more common in health care workers and was also identified as a risk factor for worse depressive symptoms. Additionally, depression was significantly higher in those who were basically satisfied with online consultation. Anxiety and insomnia were also reported more among health care workers, but there was no statistically significant difference between health care workers and non-healthcare workers. As a result of the pandemic, health care workers in different specialties have suffered tremendous psychological pressure, as they not only worried about being infected but also about carrying the virus and infecting their families or colleagues, which may lead to various psychological problems (21–23). Moreover, a heavy workload, wearing protective equipment such as masks and isolation suits for long hours at work, and being in a closed environment for an extended period of time without the ability to drink, eat or use the bathroom for extended periods may aggravate the negative psychological impact on health care providers. In addition, a case of COVID-19 with keratoconjunctivitis as the main symptom has been reported (24), which may increase the number of health care workers in the present study who had eye discomfort or other eye disease psychological burdens. In contrast, a prior study in Singapore suggested that nonmedical health care workers had a higher prevalence of psychological distress because of reduced formal psychological support, less first-hand information, and less training in infection control measures (25).

In the present study, participants who used electronic products for a long time reported more depression, anxiety, and insomnia symptoms than those who did not, and it was significantly associated with anxiety. As a result of the lockdown during the COVID-19 pandemic, people were likely to spend more time on electronic devices, especially young people, exercise less and remain sedentary more, which is detrimental to psychological health (26). Moreover, too much screen time also has an impact on physical health, such as visual fatigue and dry eye. A great number of studies in children and adolescents have shown that high screen time is associated with increased risk of psychological problems (27–29). Additionally, giving more attention to media coverage of the COVID-19 outbreak is associated with higher psychological distress (30). However, in our study, the majority of participants had used electronic products for a long time, but the time giving attention to COVID-19 was unknown. Regarding all these findings, it is necessary to limit screen time and promote physical activities for the mental health of young people.

Specifically, previous publications have shown that decreased vision is known to worsen mental health of eye disease patients (31–33). Among online patients, the number of return visits accounted for 21.4%, including blindness-causing eye diseases such as glaucoma and uveitis that require long-term follow-up treatment. Individuals with glaucoma are more likely to have some or severe anxiety/depression problems than those without glaucoma (34). Therefore, one possible contributing factor of psychological disorders could be vision issues and return visits for consultations about blindness-causing eye diseases.

The results of this study suggest that it is necessary to pay attention to people's mental health and sleep condition in time when public health emergency occurs. The academy of Ophthalmology could team up with the academy of Psychology to come up with strategies to support those at high risk. In the context of COVID-19, online consultation can be regarded as an effective way to solve the medical needs of some people, but it does not significantly alleviate their psychological disorders. There is a need to provide appropriate psychological support for patients who consult online, especially if they were medical staff or had high screen time.

This study has several limitations as follows. First, the sample size of the questionnaire survey was relatively small, so the results may be biased. Second, the prevalence of psychological distress was based on respondents' self-reports rather than clinical diagnosis. Third, the online consultation period spanned several months, while the survey was administered over a two-week period. A longitudinal follow-up is needed to explore the possible long-term relationship between psychological symptoms and the disease. Finally, we did not investigate whether the respondents' ocular symptoms improved, and a control group may be lacking to identify the impact of ocular symptoms on patients' psychological status. The respondents were mainly people with high education levels, so the results of this survey were more likely to reflect their psychological state.



CONCLUSION

During the COVID-19 pandemic and lockdown, psychological distress was highly prevalent among ophthalmological patients consulting with their doctors online. When another public health emergency occurs, special attention should be given not only to patients' ocular symptoms but also to their mental health, and appropriate psychological support should be given, especially for those who are medical staff and those who have used electronic products for a long time. This may mean, for example, encouraging patients to participate in more outdoor activities instead of spending too much time on screen and, if necessary, referring them to a psychiatrist.
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Variables Depression® Anxiety® Insomnia®

Participants, No. (%) Participants, No. (%) Participants, No. (%)

Yes No pe Yes No P Yes No P
Overall 52(87.4)  87(626) 32230 107 (77.0) 53(33.1)  86(619)
Gender
Male 10(29.4) 24 (70.6) 0.267 8(23.5) 26 (76.5) 0.935 10(29.4) 24(70.6) 0.229
Female 42(400)  63(60.0) 24229)  81(77.1) 43(410)  62(59.0)
Ethnic group
Han 41869 70(63.1) 0818  23(07)  88(793) 0199 45(405)  66(595) 0244
Minorities 1899 17(60.7) 9@21)  19(67.9) 8(86)  20(71.4)
Are you a healthcare worker?
Yes 21(625) 19475 0019  12(300)  28(700) 0214 17425 28675 05
No 31313 68(68.7) 20202  79(798) 36(364)  63(63.6)
Current status
Staying at home 34(340) 66(66.0) 0.183  24(240)  76(76.0) 0661 36(360) 64(640) 0408
Working outside 18(462)  21(538) 8(205) 31(79.5) 17(436) 22 (56.4)
Do you use electronics for a long time?
Yes 50(39.7)  76(60.3) 0085  82(25.4) 94 (74.6) 0.038 50(39.7)  76(608) 0241
No 2(154)  11(846) 0(0.0) 13 (100.0) 3@31) 10769
Age
<18 000  5(1000) 0375 0000 5(100.0) 0738 12000 4(800) 085
18-25 8(296)  19(704) 5(185)  22(81.8) 9333  18(66.7)
26-30 13481  14(519) 6@22)  21(77.8) 12(44.4)  15(55.6)
3140 18(3883)  29(61.7) 1877 84(723) 17(362)  30(63.8)
41-50 10@1.7)  14(583) 7@92)  17(708 100417)  14(883)
51-60 2(400)  3(60.0) 0(0.0) 5(100.0) 3(600)  2(40.0)
>60 1250  3(75.0) 1(25.0) 3(75.0) 1(250)  3(75.0)
Level of education
Elementary School 10143 6@57) 0281 1(143) 6(85.7) 0694 2(86)  5(714) 0231
Junior High School 1(67) 539 1(16.7) 5(833) 000 6(100.0)
Senior High School 4200 16(80.0) 2(100)  18(90.0) 5@50)  15(75.0)
Bachelor 40(44.0)  51(56.0) 24 (26.4) 67 (73.6) 40(440)  51(56.0)
Master 4400 6(60.0) 3(30.0) 7(70.0) 4(400)  6(60.0)
Doctor 2(400)  3(60.0) 1(200) 4(80.0) 2(400)  3(60.0)
Sense of trust in online consultation
Trust 38(849)  T1(65.1) 0189  24(220)  85(78.0) 008 30(358)  70(642) 0474
Distrust 2(100) 0(0.0) 2(100.0) 0(0.0) 1(600)  1(80.0)
Unsure 12429 16(57.1) 6@1.4) 22786  13(464)  15(536)
Satisfaction toward online consultation
Satisfied 24(208)  58(707) 0024  14(i7.1)  68(829) 0133 27(829)  S5(67.1) 0287
Basicaly satisfied 18(669)  14(438) 1(34.4)  21(65.6) 16(500)  16(50.0)
Dissatisfied 10(400)  15(60.0) 7(80)  18(72.0) 10(400)  15(60.0)

“Depression wes defined as Patient Health Questionneire-9 score of § or higher.

bAnxiety was defined as Generalized Anxiety Disorder-7 score of 5 or higher.

Clnsomnia was defined as Insomnia Severity Index score of 8 or higher.

9Chi-square and Fisher’s exact tests as appropriate were used to compare the prevalence of mental health symptoms in different populations.
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OR 95%Cl  P-value OR 95%Cl  P-value  OR 95%Cl  P-value
Gender
Male 0624 0267-1458 0276 1219 047-3.161 0684 0604  0258-1412 0244
Female 1[Reference] 1[Reference] 1[Reference]
Are you a healthcare worker?
Yes 2424 1.143-5.143 0,021 215 0.806-5.732  0.126 1045 0443-2.463 092
No 1[Reference] 1[Reference] 1[Reference]
Current status
Staying at home 0619 0287-1334 0221 1.933 0678-551 0217 0751 0318-1777 0515
Working outside 1[Reference] 1[Reference] 1[Reference]
Do you use electronics for a long time?
Yes 3277 0691-1554 0.135  544,474979.2 o 0.999 2025 05257815 0.306
No 1[Reference] 1[Reference] 1[Reference]

OR, Odds ratio; C, Confidence interval,

“Depression was defined as Patient Health Questionnaire-9 score of 5 or higher.

bAnxisty wes defined as Generalized Anxisty Disorder-7 score of § or higher

CInsomnia was defined as Insomnia Severity Index score of 8 or higher. The bold value indicates that the results are statistically significant.
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