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INTRODUCTION
The coronavirus disease of 2019 (COVID-
19) pandemic caused dramatic shifts in the 
use of hospital resources and personnel. 
Intensive care units and inpatient wards 
filled with COVID-19 patients, while 
concern for contagion and cancellations of 
elective procedures led to a 70% decrease 
in outpatient services following the declara-
tion of a national emergency on March 13, 
2020.1 At the same time, voluntary lifestyle 
changes and “Safer at Home” Orders, such 
as the state of Wisconsin’s Emergency Order 
#12,2 led many to spend much more time 
in their homes. Emergency department 
(ED) visits declined by 42% in the United 
States during March-April, 2020, presum-
ably due to a combination of fewer injuries 
occurring while staying at home and con-
cerns about the risk of COVID-19 exposure 
while seeking care.3 While many ophthal-
mology appointments were deferred during 
this time, emergency ophthalmic care con-

tinued, as eye trauma and other eye emergencies are an important 
source of morbidity.4 
 Eye injuries account for many ED visits. In the United States 
in 2017, about 413 000 ED visits were related to ocular injuries.5 
While many of these visits in a typical year are for true emergen-
cies, many are not. Of 12 million eye-related ED visits from 
2006-2011 studied using a nationally representative database, 
only 41% of eye-related ED visits could be categorized as emer-
gent. In this cohort, corneal abrasions were the most common 
emergent diagnosis, and conjunctivitis was the most common 
diagnosis overall (28%).6 
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Little has been published about ocular emergencies during 
the COVID-19 pandemic due to the recent and ongoing nature 
of the pandemic. A cohort study conducted in Philadelphia, 
Pennsylvania, identified a 25% decrease in the daily number of 
patients presenting for emergency eye evaluation, although the 
incidence of severe ocular trauma remained similar to that prior 
to lockdown.7 Globally, a 68.4% decline in the number of ED 
visits for eye injuries was reported in Italy, while a tertiary care 
center in India reported 58.5% fewer ED visits due to ocular 
trauma.8,9 Injuries that continued to occur during stay-at-home 
orders included chemical injuries, injuries due to home improve-
ment projects, and exercise-related injuries.10,11 

This study aims to compare the ophthalmology consultations 
in the ED and inpatient settings at a tertiary-care academic hos-
pital in Wisconsin during the 2020 “Safer at Home” order com-
pared to the same period in prior years and the subsequent year. 
We hypothesized that the incidence of ophthalmology consulta-
tions would be lower during the 2020 study period, although the 
incidence of severe ocular emergencies would be similar com-
pared to previous years. To our knowledge, this is the first study 
of its kind from the Midwestern United States. 

METHODS
This study was submitted to the Institutional Review Board (IRB) 
and was judged to be exempt from further IRB review given the 
deidentified nature of the data used for the study. This is a ret-
rospective cohort study comparing the volume of ophthalmol-
ogy consultations at a single academic Wisconsin hospital that 
occurred during the Wisconsin “Safer at Home” emergency order, 
March 23, 2020 through May 26, 2020, versus the same period in 
the 4 preceding years (2016-2019) and 1 following year (2021). 
The second year of the pandemic was studied to evaluate any 
differences in consultations as the pandemic restrictions eased. 
Consultations were identified by searching institutional billing 
records and subdivided into location of consultation (ED, inpa-
tient, observation, and outpatient short stay). Observation is com-
monly used for patients who present to the ED and need a period 
of treatment or monitoring before further decisions are made and 
are not expected to stay more than 1 night, and outpatient short 
stay is used for patients who are not admitted and are not expected 
to stay overnight. 

Additional information gathered via computerized extrac-
tion included demographic data (patient age, gender, and race), 
diagnosis codes, and procedure codes associated with the visit. 
Codes 2 weeks post discharge were also included to capture any 
procedures and diagnoses made subsequent, but related to the 
initial encounter. Ophthalmology-associated diagnosis codes 
(International Classification of Diseases, Tenth Revision [ICD-10]) 
and procedure codes (Current Procedural Terminology [CPT]) 
were isolated for further evaluation. CPT codes of interest were 
further categorized as requiring an operating room or as bedside 

procedures. Many visits had several associated diagnosis codes of 
interest.

Statistical analysis was performed using R (version 4.2.0). 
Chi-square testing was used to compare racial and gender dif-
ferences among study years; t testing was used to compare age 
differences. These comparisons were between a particular year 
and all other years. Poisson models were used to compare the 
volume of consults and number of consultations leading to sur-
gical interventions in 2020 compared to other years. A P value of 
less than 0.05 was considered statistically significant. 

RESULTS
The mean age of our cohort was 42 years; 55.3% identified as 
male and 87% as White. Participant demographics were similar 
across the years of the study (Table 1), except for a higher pro-
portion of White participants in 2017 and a lower proportion in 
2021. 

A total of 1227 ophthalmology consults were performed 
during 2016-2021. During this time frame, a total of 101 941 
patients were cared for at this hospital across all studied care loca-
tions. The total number of ophthalmology consultations was 155 
in 2020 compared to a mean of 214 in the other years evaluated. 
The plurality of consultations occurred in the inpatient setting, 
followed by the ED (Figure 1). The incidence rate ratio (IRR) of 
ophthalmology consults in 2020 derived from the Poisson model 
was 0.72 (P ≤ 0.001), meaning that the number of consultations 
was 72% of what would be expected compared to previous years. 
When subdivided into different consultation locations, the num-
ber of ED consults was significantly fewer compared to previous 
years (IRR 0.62, P ≤ 0.002), but the number of inpatient consults 
was similar (IRR 0.88, P = 0.254).

The year 2017 had more consultations than other study years 
(265 total). When 2017 was removed from the Poisson model 
in a sensitivity analysis, the decrease in consultations in 2020 
remained significant (IRR 0.77, P = 0.002). The IRR of consulta-
tions in 2020 when comparing to all study years versus all study 
years except 2017 were 0.62 vs 0.66 (P = 0.002 vs P = 0.010) for 
ED, 0.88 vs 0.94 (P = 0.254 vs P = 0.578) for inpatient, 0.35 vs 
0.34 (P = 0.018 vs P = 0.016) for observation, and 0.47 vs 0.51 
(P = 0.006 vs P = 0.017) for outpatient short stay settings, respec-
tively. Ophthalmology consultation volume returned to normal 
in 2021, with 198 total consultations (IRR 0.91, P = 0.206 when 
compared to 2016-2019). 

The most common diagnosis across all years was fracture of 
the skull and orbit with injury to the eye or orbit (ICD codes 
S02 and S05) associated with 840 of 1227 (68.5%) consults. The 
most common diagnosis in 2020 was the same, with 112 of 155 
(72.3%) consults. This was followed by disorders of the eyelid 
and lacrimal system (279/1227, 22.7%) and retinal detachments 
and breaks (224/1227, 18.3%) (Table 2). These percentages sum 
to greater than 100%, as more than 1 diagnosis can be associ-
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ated with an encounter – for example, an 
orbital trauma patient may be diagnosed 
with both an eyelid laceration and an 
orbital fracture. The most common proce-
dure across all years was the repair of eye-
lid laceration, accounting for 104 of 372 
(28%) associated CPT codes, followed by 
repair of retinal detachments and tears, 
accounting for 103 of 372 (28%) related 
CPT codes (Table 3). 

Twenty of 155 (13%) consultations 
led to a procedure in 2020, compared to 
a total of 169 of 1072 (16%) in the other 
study years (IRR 0.59, P = 0.018) (Figure 
2). In 2020, 7 of 155 (5%) consultations led to procedures that 
require an operating room compared to a total of 46 of 1072 (4%) 
in other study years (IRR 0.76, P = 0.486), while 13 of 155 (8%) 
led to bedside procedures compared to a total of 123 of 1072 
(11%) in other study years (IRR 0.53, P = 0.017).

DISCUSSION
This study demonstrated that 28% fewer ophthalmology consul-
tations were performed at our large academic hospital during the 
COVID-19 “Safer at Home” order in 2020 compared to the same 
period in the surrounding years. This finding is similar to what was 
observed in a recent cohort study from Philadelphia; however, the 
magnitudes of change in both studies were smaller than what has 
been reported in 2 international studies.7-9 Consultations returned 
to pre-COVID-19 volumes in 2021, when activity restrictions 
eased and rates of COVID-19 infections decreased. Variation in 
the magnitude of decline in ophthalmology consultations may be 
attributable to regional factors – for example, a starker decrease 
was observed in Italy,8 where “Safer at Home” style regulations 
were stricter than in Wisconsin.

The decline in ophthalmology consultations was largely 
driven by a significant decrease in ED consultations, rather than 
those in the inpatient setting. A plausible explanation for this 
decrease is that outpatients deferred seeking care for their eye 
symptoms as they wanted to protect themselves from exposures 
to COVID-19, but those who were already admitted to the hos-
pital had the ophthalmology service consulted on their behalf. 
Prior work has shown that up to 59% of eye-related ED visits 
are not urgent,6 and it is possible that patients with less urgent 
concerns may have chosen not to seek care during the “Safer 
at Home” order. Interestingly, another study noted that patients 
who presented with retinal detachments during the first year of 
the pandemic were more likely to have a macula-off detachment 
with proliferative vitreoretinopathy, leading to worse final visual 
acuity outcomes – likely due to the delay in seeking care.12 Our 
data demonstrate that the number of retinal detachments or 
tears and associated procedures were lower in 2020 compared to 

Table 1. Demographic Information

Variable Interval 2016 2017 2018 2019 2020 2021 Total
Age Years  41.4  41.8 44.3 42.3 38.8 43.1 42
 (mean) P = 0.662 P = 0.840 P = 0.165 P = 0.888 P = 0.104 P = 0.510 

Gender Male 116/210  142/265 121/203 111/196 80/155 108/198 678/1227
  (%) (55.2%) (53.6%) (59.6%) (56.6%) (51.6%)  (54.5%)  (55.3%)
  P = 0.939 P = 0.626 P = 0.165 P = 0.639 P = 0.301 P = 0.876

Race White 187/210  244/265  176/203 163/196 137/155 161/198  1068/1227
 (%) (89%) (92.1%) (86.7%) (83.2%) (88.4%) (81.3%) (87%)
  P = 0.369 P < 0.007a P = 0.909 P = 0.082 P = 0.613 P = 0.011a 

Total consultations 210 265 203 196 155 198 1227

P values are from a t test (age) or a chi-square test (gender, race) comparing a particular year to all other years. 
aIndicates P value < 0.05.
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Figure 1. Volume of Ophthalmology Consultations by Year and Patient Location

*Indicates a statistically significant difference (P < 0.05) between 2020 and 
other years.

*
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other years, suggesting that patients either deferred seeking care 
(as postulated in the aforementioned study) or actually had fewer 
retinal tears or detachments. This is somewhat unexpected, since 
the closure or limited availability of some local practices could 
have led to more patients seeking care at our ED. Another plau-
sible reason for the lower volume of ophthalmology consulta-
tions during the “Safer at Home” order is that many eye-related 
ED visits are related to trauma occurring outside the home, such 
as motor vehicle accidents.13,14 With fewer people leaving their 
homes, fewer injuries may have occurred, leading to fewer ED 
visits. 

Our analysis showed that consultations leading to procedures 
that require use of an operating room remained similar to pre-
COVID levels in 2020, while procedures that could be performed 
at bedside were 46% lower in 2020. This is consistent with the 
hypothesis that patients may have deferred care for less severe 
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Table 2. Diagnoses Associated With Ophthalmology Consults by Frequency 

ICD-10 code(s) Diagnosis ICD-10 Descriptions 2016 2017 2018 2019 2020 2021 Total

S02, S05 Orbital fracture Fracture of skull and facial bones; injury of eye and 161 166 116 97 112 188 840
  orbit 

H00, H01, H02, Disorders of eyelid and Hordeolum and chalazion; other inflammation of eyelid; 35 65 47 47 35 50 279
H04, H05,  lacrimal system disorders of lacrimal system; disorders of eyelid,
L03.213  lacrimal system and orbit; periorbital cellulitis

H33 Retinal detachment Retinal detachments and breaks 38 55 33 50 19 29 224
 and breaks

H53 Visual disturbances Visual disturbances 42 34 39 31 29 38 213

H25, H26, H27,  Cataract and intraocular Age-related cataract; other cataract; other disorders 56 37 20 33 26 27 199
Z96.1, Z98.41,  lens of lens; presence of intraocular lens; cataract extraction 
Z98.42  status right and left eye

H35, H36 Other retinal disorders Other retinal disorders; retinal disorders in diseases 33 31 46 28 29 26 193
  classified elsewhere

H43 Vitreous disorders Disorders of vitreous body 35 38 34 32 19 29 187

E10.3, E10.9,   Diabetes Type 1 and 2 diabetes with and without complications 32 30 23 19 26 24 154
E11.3, E11.9

H10, H11, H15 Conjunctival and scleral Conjunctivitis; other disorders of conjunctiva; disorders 21 24 21 14 23 28 131
 disorders  of sclera

H16, H17, H18 Corneal disorders Keratitis; corneal scars and opacities; other disorders 34 23 9 17 11 18 112
  of cornea

H40, H42 Glaucoma Glaucoma; glaucoma in diseases classified elsewhere 22 16 26 15 11 11 101

H49, H50, H51 Strabismus Paralytic strabismus; other strabismus; other disorders 11 27 27 14 5 11 95
  of binocular movement

H52 Refractive error Disorders of refraction and accommodation 20 19 16 8 14 13 90

H46, H47 Optic nerve disorders Optic neuritis, other disorders of optic nerve and visual  13 20 12 14 12 18 89
  pathways 

S01.1 Eyelid and adnexal Open wound of eyelid and periocular area 20 15 13 16 8 13 85
 wounds

H20, H21 Iritis Iridocyclitis, other disorders of iris and ciliary body 9 25 10 13 12 10 79

H57 Miscellaneous Other disorders of eye and adnexa 10 17 14 14 13 10 78

H54 Blindness and low vision Blindness and low vision 15 16 12 3 6 18 70

B37.7, B37.89,  Fungemia consultation Candidal sepsis; other sites of candida; candidiasis 16 6 7 11 11 12 63
B37.9, B49  unspecified; unspecified mycosis

H30, H31 Choroidal disorders Chorioretinal inflammation; other disorders of choroid 7 12 11 2 3 6 41

B25.8, B25.9 Cytomegalovirus  Other cytomegalovirus; cytomegalovirus 6 8 5 6 7 4 36

H34 Retinal vascular occlusions Retinal vascular occlusions 9 2 13 4 0 6 34

H44 Globe disorders Disorders of globe 3 10 3 9 5 4 34

H59, Z98.89 Postoperative issues Intraoperative and postprocedural complications,  25 3 1 1 0 2 32
  disorders of eye and adnexa, not elsewhere classified, 
  other specified postprocedural states  

G93.2 Intracranial hypertension Benign intracranial hypertension 4 6 3 4 2 4 23

T15 Foreign body Foreign body on external eye 3 5 0 7 2 5 22

T26 Burns Burn and corrosion confined to eye and adnexa 3 0 3 0 5 10 21

H55 Nystagmus Nystagmus and other irregular eye movements 5 1 4 1 2 3 16

M31.6 Giant cell arteritis Giant cell arteritis 3 2 2 0 1 3 11

Z04.72 Pediatric nonaccidental Encounter for examination for alleged child abuse 0 0 1 0 1 0 2
 trauma

Total   691 713 571 510 449 620 3554

Abbreviations: ICD, International Classification of Diseases.
ICD-10 codes are grouped into diagnosis categories for simplicity.
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injuries or illnesses in 2020, and/or that patients staying at home 
engaged in fewer risky activities that might result in injury. 

These data provide a useful framework for resource allocation 
in the event of a future public health emergency – for example, 
another pandemic requiring strict curfews. Any physician or other 
health care provider working during the 2020 pandemic will 
recall the many conversations and questions about reallocation of 
resources, both human and material: workers were reassigned to 
less familiar settings, and operating room access was limited to 
urgent cases in order to preserve ventilators and staff for patients 
severely ill with COVID-19. A drop in total consultations indi-
cates that an ophthalmology service may be able to operate with 
slightly decreased staff. This could allow a portion of the service 
to reassigned to harder hit departments or could simply allow the 
service to continue to function effectively in the event that some 
team members become ill or need to quarantine. On the other 
hand, because the volume of consultations leading to surgery was 
consistent, operating room access for emergency eye cases would 
need to be preserved.

Our data revealed an unexpectedly high number of consulta-
tions in 2017. We speculate that this is due to the loss of oph-
thalmology call coverage at another local hospital. Soon thereafter, 
our center increased urgent outpatient appointment availability, 
facilitating the return to normal levels in 2018. 

In this dataset, the most common reason for consultation was 
fractures in the orbital region. The most common ocular concern 
presenting to the ED used to be related to ocular surface disease, 
but studies have seen an increase in the number of orbital frac-
tures from falls – especially in the elderly – and blunt force trauma.6 

The most common category of CPT codes in this dataset related 
to the repair of eyelid region lacerations. CPT codes for orbital 
fracture repair were less frequent, since many orbital fractures can 
be observed without surgical repair while few lacerations can be. 
Diagnosis codes for retinal tears and detachments and procedure 
codes for their repair were among the top 3 most common codes. 

While this study was not designed to detect between-year vol-
ume differences for specific procedures, there were notably fewer 
eyelid laceration repairs and retinal detachment repairs in 2020 
compared to other study years (7 vs a mean of 19 for both proce-
dure types). Similar drop-offs in the number of eyelid laceration 
and retinal detachment diagnosis codes were observed. We suspect 

Table 3. Procedures Associated With Ophthalmology Consultations by Frequency 

CPT Code(s) Procedure 2016 2017 2018 2019 2020 2021 Total

13151, 13152, 12051-12054, 67935, 12011,  Canalicular and eyelid laceration repair 20 25 28 27 8 19 127
12013, 12015, 67966, 67930, 67921, 10120, 
68420, 68815, 68700

67108, 67145, 67113, 67228, 67105, 67107,  Retinal tear or detachment repair 15 23 17 29 7 12 103
67039

65286, 65280, 65285, 65105, 65093,  Open globe repair 6 8 5 7 5 8 39
65755, 65730, 65750

67028 Intravitreal injection 3 4 4 3 2 6 22

65220, 65430, 65222, 65205 Extraocular foreign body removal, corneal scraping 4 3 1 3 3 2 16

21390, 67715, 21406, 67500 Orbital fracture repair 2 3 2 3 3 2 15

65778, 67875 Tarsorrhaphy, placement of amniotic membrane graft 3 5 2 0 1 3 14

65800, 65810 Paracentesis of anterior chamber 3 3 1 3 2 1 13

69990 Operating microscope 2 2 1 3 1 1 10

37609 Temporal artery biopsy 2 1 2 0 1 1 7

67700, 10060 Abscess drainage 1 1 0 1 0 0 3

66761 YAG peripheral iridotomy 0 2 0 0 0 0 2

68200 Injection procedures on the conjunctiva 1 0 0 0 0 0 1

Current procedural terminology (CPT) codes are grouped with similar codes for simplicity. 
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Figure 2. Volume of Ophthalmology Consultations Associated With Procedures 
by Year and Patient Location
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this finding is due to decreased trauma among those complying 
with the “Safer at Home” order (and therefore not engaging in 
risky activities like driving, sports, and fighting).15

Strengths of this study include a large sample size. Additionally, 
inpatient data were also evaluated in this study, which plays a sig-
nificant role when considering resource allocation (similar studies 
have assessed only ED data). While this was a single center study, 
the University of Wisconsin is one of two level I trauma centers in 
Wisconsin and a large referral center, so we likely captured many 
of the emergency eye visits in our region. Limitations include the 
retrospective nature of data collection. Coding data provided us 
with a reliable count of ophthalmology consultations; however, it 
lacks certain details such as mechanism of injury and long-term 
visual outcomes. 

CONCLUSIONS
This study demonstrated a 28% reduction in ophthalmology con-
sultations at a major university hospital in Wisconsin during the 
COVID-19-related “Safer at Home” order compared to the same 
period in the years before and after. These findings were similar 
to those noted in other single center studies7-9 and are the first 
to demonstrate a decrease in ophthalmology consultations during 
the lockdown order in the Midwestern United States. The volume 
of consultations leading to surgeries performed in the operating 
room remained consistent, suggesting that patients with severe eye 
emergencies continued to seek care. Future studies are needed to 
evaluate differences in mechanism and place of injury during this 
period. Findings from this study may influence resource allocation 
and strategic planning during future public health emergencies. 
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