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Purpose: Early on in the COVID-19 pandemic, it was difficult to know what factors would
affect patient and physician decision-making regarding ophthalmic care utilization. The
purpose of this study is to investigate the effect of non-ophthalmic factors on patient
decision-making to receive intravitreal injections during the COVID-19 lockdown.
Patients and Methods: Data on patients who had intravitreal injection appointments at
a tertiary care Veterans Health Administration clinic during a seven-week period (March 19,
2020–May 8, 2020) of the COVID-19 outbreak in Los Angeles County were collected and
compared to patients who had intravitreal injection appointments during the same time
period in 2019. Demographic characteristics, injection diagnoses, visual acuities, body
mass indices, co-morbidities, and psychiatric conditions of patients and clinic volumes
were tabulated and compared between the two time periods.
Results: There were 86 patients in the injection clinic in 2020 compared to 176 patients in
2019. The mean age and gender of patients in the injection clinic did not differ between 2019
and 2020. Compared to 2019, the number of patients who identified as Hispanic or Latino
remained nearly the same, but the number of patients who identified as White, Black, or
Asian or Pacific Islander decreased by nearly half. In 2020, a greater proportion of patients
came to the injection clinic for neovascular age-related macular degeneration (56.5% vs
39.3%, p=0.017), but a decreased proportion of patients diagnosed with a heart condition
(OR 0.57, 95% CI 0.33, 0.96), chronic obstructive pulmonary disease (OR 0.43, 95% CI
0.21, 0.91), or asthma (OR 0.09, 95% CI 0.01, 0.70) came to the injection clinic.
Conclusion: The COVID-19 pandemic was associated with behavioral changes in eyecare
utilization influenced by race and systemic co-morbidities. These data can be used to design
and implement strategies to address disparities in essential ophthalmic care among vulner
able populations.
Keywords: anti-vascular endothelial growth factor, co-morbidities, coronavirus disease
2019, disparities, neovascular age-related macular degeneration, retina
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Ophthalmology was one of the most affected sub-specialties during the COVID-19
lockdown period, with a similar reduction in ambulatory clinic regardless of clinic
size.1 To continue patient care during this time, clinics adopted symptom screening
before appointments, universal masking, and rigorous disinfection protocols in
between patients.2–4 Still, it was difficult to predict how patients and physicians
would weigh the risks and benefits of continuing eyecare during the lockdown
period.
Clinical Ophthalmology 2021:15 3661–3668

Received: 10 April 2021
Accepted: 9 June 2021
Published: 28 August 2021

3661

© 2021 Ashrafzadeh et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing
the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Dovepress

Ashrafzadeh et al

Intravitreal injections are the most commonly per
formed ophthalmic procedure, and regularly timed receipt
of injections of anti-vascular endothelial growth factor
(anti-VEGF) is an effective, first-line therapy for
a variety of retinal diseases, such as neovascular agerelated macular degeneration (nvAMD) and diabetic
retinopathy.5 Determining the need and urgency of intravi
treal injections generally requires an eye exam and optical
coherence tomography,6 making telemedicine during
COVID-19 a poor replacement for in-person evaluation.
Reports have already shown that missed injections during
COVID-19 have resulted in more submacular hemor
rhages, which can cause significant visual loss.7,8
While multiple studies around the world have
described the decrease in intravitreal injections during
early COVID-19 lockdown periods,5,9–19 they have pri
marily focused on ophthalmic factors that affected deci
sion-making. The purpose of this study is to investigate the
effect of non-ophthalmic factors on patient decisionmaking to receive intravitreal injections during the
COVID-19 lockdown.

Materials and Methods
This study was approved by the Institutional Review
Board (IRB) of the Greater Los Angeles Veterans Health
Administration (VHA). The veteran population is consid
ered a vulnerable population due to increasing minority
composition.20 Patient consent to review medical records
was waived by the IRB given the retrospective nature of
this study. Confidentiality of patient data was maintained,
and this study is compliant with the Declaration of
Helsinki. We conducted a retrospective cohort study of
all patients who had appointments at the West Los
Angeles Veterans Affairs injection clinic during the Los
Angeles County lockdown period between March 19, 2020
and May 8, 2020. During this time period, clinic appoint
ments were reviewed a week in advance. If there was
decreased vision or any new complaint, patients were
encouraged to come in. In addition, patients with the
diagnosis of nvAMD and patients with monocular status
were encouraged to come in. Patients with stable vision
and other diagnoses (ie diabetic macular edema, retinal
vein occlusion, and central serous retinopathy) were
encouraged to reschedule their appointment. No appoint
ment was canceled if the patient wanted to come in for
their appointment regardless of diagnosis or vision.
Patients who had injection appointments during the same
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period in 2019 (March 19, 2019 to May 8, 2019) were
identified and used as the comparator group.
We used the VHA Computerized Patient Record System
to review electronic medical records in order to collect data
on patients’ demographics (eg age, gender, self-reported
race, and zip code), ophthalmic conditions (eg ophthalmic
diagnoses and visual acuities), and non-ophthalmic condi
tions (eg body mass index [BMI], hypertension, high-risk
COVID-19 co-morbidities, and psychiatric conditions).
Medical conditions that were considered high-risk
COVID-19 co-morbidities by the Center for Disease
Control and Prevention were recorded; these conditions
included cancer, chronic kidney disease, chronic obstruc
tive pulmonary disease, heart conditions (defined as heart
failure, coronary artery disease, cardiomyopathies,
arrhythmias, or valvular insufficiencies), high BMI
(>25 kg/m2), and type 2 diabetes.21 Data on patients’
psychiatric conditions, which have a higher prevalence
among veterans than in the general population, were also
recorded from electronic medical records.22
The numbers of patients seen in 2019 and 2020 were
tabulated and stratified by demographic variables, ophthal
mic variables, and non-ophthalmic co-morbidities. Patient
distance to the injection clinic was estimated using a home
zip code and an online trip calculator (Google Maps) and
provided in miles. Odds ratios and Fisher’s exact test (used
for small sample sizes) were calculated to identify the
association between various categorical variables and
attendance in the injection clinic. Intravitreal injection
acceptance rates among clinic patients with different highrisk co-morbidities during COVID-19 and before COVID19 were assessed with a Chi-square test. The independent
samples t-test was calculated for continuous variables. The
study data were managed using Research Electronic Data
Capture (REDCap, Vanderbilt University, Nashville,
TN),23 and all data analysis was performed using SPSS
(IBM, Armonk, NY).24

Results
The study sample included 262 patients (Table 1), of
which 176 patients came to the VHA injection clinic
between March 19, 2019 and May 8, 2019 and 86 patients
came to the VHA injection clinic between March 19, 2020
and May 8, 2020, a decrease of 51.1% in clinic volume.
The mean age of patients seen in the clinic was 73.8 years
in 2019 and 72.0 years in 2020 (p=0.25), and the majority
of patients were male (97.2% in 2019 vs 95.3% in 2020,
p=0.48). The mean estimated patient distance to the
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Table 1 Demographics of Patients in Intravitreal Injection Clinic
Before COVID-19

a

(N = 176)

During COVID-19

b

(N = 86)

OR (95% CI)

c

P-value

Gender
Male
Female

171 (97.2%)
5 (2.8%)

82 (95.3%)
4 (4.7%)

N/A
N/A

0.48

Age, mean (SD), years

73.8 (11.4)

72.0 (11.8)

N/A

0.25

White

95 (54.0%)

42 (48.8%)

0.81 (0.49, 1.36)

0.43

Black
Hispanic or Latino

34 (19.3%)
23 (13.1%)

17 (19.8%)
22 (25.5%)

1.03 (0.54, 1.97)
2.29 (1.19, 4.39)

0.93
0.012*

Asian or Pacific Islander

11 (6.2%)

4 (4.7%)

0.73 (0.23, 2.37)

0.78

American Indian or Alaska Native
Other/Unknown

3 (1.7%)
15 (8.5%)

2 (2.3%)
2 (2.3%)

1.37 (0.23, 8.37)
0.26 (0.06, 1.14)

0.66
0.06

38.1 (33.4)

34.7 (28.2)

N/A

0.42

Race

d

Patient distance to clinic (SD), miles
a

b

Notes: *Statistically significant (p<0.05). Patients with intravitreal injection appointments between 3/19/19 and 5/8/19. Patients with intravitreal injection appointments
during the COVID-19 pandemic between 3/19/20 and 5/8/20. cThe odds ratio compares the proportion of patients with various characteristics between the two studied
time periods (ie during COVID-19 compared to before COVID-19). dSome patients identified as more than one race.
Abbreviations: SD, Standard deviation; OR, Odds ratio; CI, Confidence interval.

injection clinic was similar between both years (38.1 miles
in 2019 vs 34.7 miles in 2020, p=0.42). The proportion of
Hispanic or Latino patients who came to the injection
clinic nearly doubled in 2020 compared to 2019 (25.5%
vs 13.1%, OR 2.29, 95% CI 1.19, 4.39). However, the
absolute number of Hispanic or Latino patients in the
injection clinic in 2019 and 2020 was nearly equivalent
(23 vs 22 patients). In contrast, the proportion of White,
Black, and Asian or Pacific Islander patients in the injec
tion clinic remained similar in 2020, but the absolute
number of White, Black, and Asian or Pacific Islander
patients who came to the injection clinic decreased
(White patients: 95 vs 42 patients, Black patients: 34 vs
17 patients, Asian or Pacific Islander patients: 11 vs 4
patients). A Chi-square test of Hispanic vs non-Hispanic
ethnicity verified that significantly fewer non-Hispanic
patients came to the injection clinic during the COVID19 outbreak (p=0.01).
The most common diagnoses for which patients
received intravitreal injections were nvAMD, diabetic reti
nopathy, retinal vein occlusion, and central serous chorior
etinopathy/pachychoroid with signs of choroidal
neovascularization (Table 2). In 2020, a greater proportion
of patients came to the injection clinic for nvAMD com
pared to 2019 (56.5% vs 39.3%, OR 2.01, 95% CI 1.13,
3.57). Similar rates of nvAMD were present in both
Hispanic and non-Hispanic patients. The proportion of
patients with the other ophthalmic diagnoses did not differ
significantly, although only approximately one-third of the
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number of patients with other ophthalmic diagnoses came to
injection clinic in 2020 compared to 2019. Visual acuity
among patients who came to the injection clinic did not
differ between the two time periods.
The prevalence of co-morbidities and psychiatric
conditions in patients who came to the injection clinic
in 2019 and 2020 are provided in Table 3. The mean
BMI of patients who came to the clinic in 2019 and
2020 were similar (28.4 kg/m2 vs 29.4 kg/m2, p=0.12).
In 2020, a decreased proportion of patients came to the
injection clinic with an existing diagnosis of a heart
condition (OR 0.57, 95% CI 0.33, 0.96), chronic
obstructive pulmonary disease (OR 0.43, 95% CI 0.21,
0.91), or asthma (OR 0.09, 95% CI 0.01, 0.70). The
proportion of patients with hypertension, type 2 diabetes
mellitus, chronic kidney disease, and cancer was similar
between both years (all p > 0.05). Among patients who
came to the injection clinic, there were no differences in
injection acceptance rates between years when patients
were stratified by co-morbidity (all p > 0.05). Rates of
depression (OR 0.81, 95% CI 0.41, 1.61), post-traumatic
stress disorder (OR 1.09, 95% CI 0.48, 2.45), anxiety
(OR 0.71, 95% CI 0.25, 2.05), and schizophrenia (OR
0.68, 95% CI 0.13, 3.43) did not differ between the two
time periods.

Discussion
Decision-making during COVID-19 was particularly com
plex and challenging with multiple factors being weighed
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Table 2 Ophthalmic Data of Patients in Intravitreal Injection Clinic
Characteristic

Before COVID-19

Patients receiving an injection

a

During COVID-19

(N = 176)

(N = 86)

150 (85.2%)

69 (80.2%)

b

OR (95% CI)

c

0.70 (0.36, 1.38)

P-value

0.31

d

Injection diagnosis
Age-related macular degeneration
Diabetic retinopathy, diabetic macular edema, and/
or neovascularization
Retinal vein occlusion macular edema and/or
neovascularization
Central serous retinopathy/pachychoroid with CNV
Other

59 (39.3%)

39 (56.5%)

2.01 (1.13, 3.57)

0.017*

53 (35.3%)

19 (27.5%)

0.66 (0.36, 1.20)

0.25

26 (17.3%)

9 (13.0%)

0.67 (0.30, 1.51)

0.42

3 (2.0%)

1 (1.4%)

0.68 (0.07, 6.62)

0.99

9 (6.0%)

2 (2.8%)

0.44 (0.09, 2.09)

0.51

Visual acuity of injected eye
Better than 20/70

64 (42.7%)

30 (43.5%)

0.94 (0.55, 1.61)

0.82

20/70 to better than 20/200
20/200 or worse

32 (21.3%)
54 (36.0%)

11 (15.9%)
28 (40.8%)

0.66 (0.31, 1.38)
1.09 (0.63, 1.90)

0.27
0.76

Notes: *Statistically significant (p<0.05). aPatients with intravitreal injection appointments between 3/19/19 and 5/8/19. bPatients with intravitreal injection appointments
during the COVID-19 pandemic between 3/19/20 and 5/8/20. cThe odds ratio compares the proportion of patients with various characteristics between the two studied
time periods (ie during COVID-19 compared to before COVID-19). dA patient may have more than one injection diagnosis.
Abbreviations: SD, Standard deviation; OR, Odds ratio; CI, Confidence interval; CNV, Choroidal neovascularization.

and ultimately coming down to the risk of vision loss
compared to the risk of contracting or spreading COVID19 for patients seeking eyecare.25 While it was difficult for
providers to determine which patients would continue to
seek eyecare during the COVID-19 lockdown, state and
local guidelines were constantly changing.1 While we do
not know individual decision-making processes that influ
enced patients and physicians during the lockdown period,
we can study who came in and infer what factors influ
enced behavioral changes during this time.
Prior studies have reported decreases in injection clinic
volumes during local COVID-19 lockdown periods ran
ging from 3.2% to 98.7%, with most in the 40–60% range
(Table 4).5,9–19 An academic center in Italy called all
injection patients to reassure them of COVID-19 infection
precautions, resulting in only a 3.2% decrease in clinic
volume.13 On the other end of the spectrum, an academic
center in India reported a 98.7% decrease in injection
clinic volume, which the authors attributed to the shut
down of public transportation and limited hospital
infrastructure.19 Public transportation continued to run in
Los Angeles County during the lockdown, and our hospi
tal did not have infrastructure issues limiting injection
clinic volume. Physicians called patients before their
appointments and made recommendations based on
whether the benefits of injection considering ophthalmic
factors (ie nvAMD, monocular, new symptoms)
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outweighed the risk of contracting COVID-19,26–29 but
all patients who wanted to keep their appointment were
allowed to come in. With this strategy, we saw a 51.1%
decrease in the injection clinic volume, with a greater
proportion of patients with nvAMD seeking eyecare dur
ing the pandemic. We did not find differences in visual
acuities of patients who came into clinic when stratified by
categories of low vision (<20/70) or legal blindness (20/
200) in the better-seeing eye or in the injection eye.
However, two other studies reported having decreased
vision in the fellow eye as influencing patients’ decisions
to return during COVID-19.9,30
Our study found that the number of patients in the
injection clinic who identified as Hispanic or Latino
remained nearly the same, while the number of patients
who identified as non-Hispanic or non-Latino (ie White,
Black, Asian or Pacific Islander, American Indian or
Alaska Native, and other races) decreased significantly.
A large study looking at inpatient hospitalizations across
12 states during COVID-19 found that the Hispanic and
Latino community has been disproportionately impacted
by COVID-19 hospitalizations in the United States, with
reasons including their essential worker status, comorbidities, and multigenerational housing.31 We specu
late that Hispanic and Latino patients may have been more
inclined to keep injection clinic appointments due to their
higher likelihood of living in multi-generational housing
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Table 3 Rates of High-Risk Co-Morbidities for COVID-19 and Psychiatric Conditions
Characteristic

Before COVID-19

a

(N = 176)

During COVID-19

b

(N = 86)

OR (95% CI)

c

P-value

BMI, mean, kg/m2 (SD)
Hypertension

28.4 (4.5)
150 (85.2%)

29.4 (5.9)
71 (82.6%)

N/A
0.82 (0.41, 1.64)

0.12
0.58

Type 2 diabetes mellitus

101 (57.4%)

50 (58.1%)

1.03 (0.61, 1.74)

0.91

Heart conditions c
Chronic kidney disease

81 (46.0%)
43 (24.4%)

28 (32.6%)
18 (20.9%)

0.57 (0.33, 0.96)
0.82 (0.44, 1.53)

0.038*
0.53

Chronic obstructive pulmonary disease

41 (23.3%)

10 (11.6%)

0.43 (0.21, 0.91)

0.025*

Asthma
Cancer

20 (11.4%)
11 (6.3%)

1 (1.2%)
9 (10.5%)

0.09 (0.01, 0.70)
1.75 (0.70, 4.41)

0.004*
0.23

Psychiatric conditions
Depression

34 (19.3%)

14 (16.3%)

0.81 (0.41, 1.61)

0.55

Post-traumatic stress disorder
Anxiety

19 (10.8%)
14 (8.0%)

10 (11.6%)
5 (5.8%)

1.09 (0.48, 2.45)
0.71 (0.25, 2.05)

0.84
0.53

6 (3.4%)

2 (2.3%)

0.68 (0.13, 3.43)

0.99

Schizophrenia
a

b

Notes: *Statistically significant (p<0.05). Patients with intravitreal injection appointments between 3/19/19 and 5/8/19. Patients with intravitreal injection appointments
during the COVID-19 pandemic between 3/19/20 and 5/8/20. cThe odds ratio compares the proportion of patients with various characteristics between the two studied
time periods (ie during COVID-19 compared to before COVID-19). dHeart conditions include heart failure, coronary artery disease, cardiomyopathy, arrhythmia, and valve
insufficiencies.
Abbreviations: SD, Standard deviation; OR, Odds ratio; CI, Confidence interval; BMI, Body mass index.

and having essential worker status, which would make the
decision to receive eyecare of minimal additional
increased risk of COVID-19 exposure.32 While language
barriers may have affected patient decision-making during
the COVID-19 pandemic in some clinical settings, our
injection clinic did not routinely encounter language bar
riers since English proficiency is a requirement for enlist
ing in the military.33
In addition, we found that patients with cardiac and
pulmonary risk factors (ie heart conditions, chronic
obstructive pulmonary disease, and asthma) were signifi
cantly less likely to come to the injection clinic during the
lockdown period. One intravitreal injection clinic specifi
cally studied patients who did not receive injections during
COVID-19 and reported that patients' fear of contracting
COVID-19 was a leading cause of disrupted injection
schedules during the pandemic.34 Furthermore, delay in
seeking healthcare due to high-risk COVID-19 comorbidities has been shown outside the field of ophthal
mology due to the fear of contracting COVID-19 from the
hospital.35–38 Therefore, it makes sense that increased risk
of morbidity and mortality among patients with cardiac
and pulmonary diseases may have made patients less
likely to come in for an eye injection. COVID-19 has
also had a large mental health impact by contributing to
increased anxiety and depression and concurrent difficulty
in accessing mental healthcare among vulnerable
populations.39 The veteran population has a high
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prevalence of mental health disorders, such as depression
and post-traumatic stress disorder,22 and we found no
difference in rates of psychiatric co-morbidities influen
cing the decision to return for eye injections during the
lockdown period.
The strengths of this study include its examination of
an underserved and racially diverse veteran population and
consideration of systemic co-morbidities with regard to
medical decision-making during the COVID-19 lockdown.
This study was limited by its use of a single institution
database, predominantly male patient population, and lack
of data on patients who did not show up for clinic appoint
ments. Nonetheless, we were able to leverage a patient
population that almost exclusively receives all medical
care from one institution with a single medical record
system, making data collection on co-morbidities and psy
chiatric history more accessible, accurate, and comprehen
sive compared to relying on patient self-reporting or
outside medical records.

Conclusion
In summary, we found differences in race and high-risk
co-morbidities among veteran patients who returned for
intravitreal injection clinic appointments during the early
lockdown period of COVID-19 in 2020 compared to the
same time period in 2019. This study highlights the
decision-making differences leading to decreased injec
tions among non-Hispanic veteran patients as well as
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Table 4 Studies Reporting on Changes in Intravitreal Injection Clinic Volumes During the COVID-19 Lockdown
% Change in

Ophthalmic

Non-Ophthalmic Factors

Time Period

Clinic

Factors in 2020

in 2020

(2020)

Volume

Lockdown

1/21-6/1

Country

China

Center(s)

N (2020)

1 Academic9

93

N (2019)

307

−69.7

Worsened BCVA;
Increased CRT

3/1-5/31

Italy

40

1 Academic

40

483

−91.7

Relative increase
in corticosteroid
treatment

3/2-5/31

−22.6

United

12 Academic, 5

329

425

States

Private11

(weekly)

(weekly)

3/9-4/30

Italy

1 Academic13

91

94

−3.2%

3/9-5/3

Italy

1 Academic12

583

1252

−53.6

3/9-5/17

United

320 Private14

21,877

25,226

−13.3

(weekly)

(weekly)

686

1,458

States
3/10-4/9

Italy

6 Academic15

−52.9

Relative increase

Decrease in mean age

in AMD
3/10-5/9

Italy

39 Academic16

9,751

19,646

−50.4

Relative decrease
in corticosteroid
injections; Relative
increase in AMD
and RVO

3/15-4/14

Israel

1 Academic5

636

995

−36.1

3/16-5/8

United

1 Academic,

158

292

−45.9

States

2 Private17

(weekly)

(weekly)a

France

National18

87,316

133,697b

3/16-5/10

−34.7

Relative decrease
in new users of
anti-VEGF
injections

3/19-5/8
(current

United
States

study)c

1 Veterans
Affairs

86

176

−51.1

Medical

India

1 Academic19

Relative increase in
Hispanic/Latino race;

AMD

Relative decrease in comorbidities (heart
disease, COPD, asthma)

Center

3/25-5/3

Relative
increase in

15

1160

−98.7

Decrease in mean age;
Relative increase in women

Notes: aPre-COVID-19 weekly average. bExpected number of patients was calculated using clinic volumes from 2018, 2019, and early 2020. cBold formatting is used to
describe the findings of the current study.
Abbreviations: AMD, age-related macular degeneration; anti-VEGF, anti-vascular endothelial growth factor; BCVA, best-corrected visual acuity; CMT, central macular
thickness; COPD, chronic obstructive pulmonary disease; CRT, central retinal thickness; RVO, retinal vein occlusion.
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veterans at high risk of severe mortality and morbidity
from COVID-19 infection. Ophthalmologists and health
care systems can use this data to address the concerns of
vulnerable populations to ensure patients are receiving
safe, timely, and essential ophthalmic care. At this time,
we recommend that eye clinics with mandatory staff
vaccination and sufficient infection prevention measures
prioritize rescheduling patients with high-risk comorbidities for COVID-19 who may have missed
appointments during 2020. As COVID-19 continues to
persist in countries around the world, further research is
needed to investigate the long-term effects of medical
decision-making during the COVID-19 pandemic on
vision and ophthalmic diseases.

Abbreviations
BMI, Body mass index; COVID-19, coronavirus disease
2019; IRB, Institutional review board; nvAMD,
Neovascular age-related macular degeneration; VEGF,
Vascular endothelial growth factor; VHA, Veterans
Health Administration.
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