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• PURPOSE: To assess the impact of the COVID-19 pan- 
demic and associated mitigation measures on persons with 

sensory impairments (SI), including visual impairments 
(VI) and hearing impairments (HI). 
• DESIGN: Cross-sectional survey. 
• METHODS: Adults with VI (best-corrected visual acu- 
ity < 20/60 in the better-seeing eye), HI (International 
Classification of Diseases, Tenth Revision, codes), and 

age- and sex-matched controls (n = 375) were recruited 

from the University of Michigan. The 34-item Coron- 
avirus Disability Survey was administered. Both χ2 tests 
and logistic regression were used to compare survey re- 
sponses between groups. 
• RESULTS: All groups reported high levels of disrup- 
tion of daily life, with 80% reporting “a fair amount”
or “a lot” of disruption (VI: 76%, HI: 83%, CT: 82%, 
P = .33). Participants with VI had greater difficulty with 

day-to-day activities and were more likely to cite the fol- 
lowing reasons: caregiver was worried about COVID-19 

(odds ratio [OR] VI = 7.2, 95% CI = 3.5-14.4, P < 

.001) and decreased availability of public transportation 

(OR VI = 5.0, 95% CI = 1.5-15.6, P = .006). Partic- 
ipants with VI, but not HI, showed a trend toward in- 
creased difficulty accessing medical care (OR VI = 2.0, 
95% CI = 0.99-4.0, P = .052) and began relying more 
on others for day-to-day assistance (OR VI = 3.1, 95% 

CI = 1.6-5.7, P < .001). Overall, 30% reported diffi- 
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culty obtaining trusted information about the pandemic. 
Those with VI reported more difficulty seeing or hear- 
ing trusted information (OR VI = 6.1, 95% CI = 1.6- 
22.1, P = .006). Employed participants with HI were 
more likely to report a reduction in wages (OR HI = 2.5, 
95% CI = 1.2-5.3, P = .02). 
• CONCLUSIONS: Individuals with VI have experienced 

increased disruption and challenges in daily activities re- 
lated to the pandemic. People with SI may benefit from 

targeted policy approaches to the current pandemic and 

future stressors. Minimal differences in some survey mea- 
sures may be due to the large impact of the pandemic on 

the population as a whole. 
The SARS-CoV-2 (COVID-19) pandemic and public 
health mitigation measures have had an exceedingly large 
impact around the globe. As of the time of writing, more 
than 114 million global cases (28 million US) had been 

diagnosed, and there had been more than 2.5 million fatal- 
ities attributed to COVID-19 (517,000 US). 1 , 2 (Am J 
Ophthalmol 2022;234: 49–58. © 2021 Elsevier Inc. All 
rights reserved.) 

T  

 

 

t  

w  

t  

h  

p  

i  

t  

e  

1  

n  

p
 

s  

e  

a  

w  

m  

w  

0002-9394/$36.00 © 2021 ELSEVIER INC. AL
https://doi.org/10.1016/j.ajo.2021.06.019 
 

he SARS-CoV-2 (COVID-19) pandemic, with ac-
companying emergency stay-at-home and lock-
down orders, and public health advice to limit con-

act with individuals outside of one’s own home, may
orsen psychological, functional, financial, and transporta-

ion challenges for the entire population. 3 Prior studies
ave revealed increased mental health challenges for the
opulation as a whole due to COVID-19 and an outsized
mpact on loneliness and depression for certain subgroups of
he population, including older adults and those with pre-
xisting medical conditions. 4-6 The impact of the COVID-
9 pandemic on persons with sensory impairments (SI) has
ot been well described, and it is not known whether the
andemic has disproportionally affected this population. 

We hypothesized that the COVID-19 pandemic and as-
ociated mitigation and containment responses may un-
qually exacerbate day-to-day challenges, social isolation,
nd poor health for adults with SI compared to those
ith normal sensory function. Those with hearing impair-
ents (HI) struggle with communication as a result of the
idespread use of personal protective equipment, including
L RIGHTS RESERVED.. 49 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajo.2021.06.019&domain=pdf
http://AJO.com
mailto:joshre@med.umich.edu
https://doi.org/10.1016/j.ajo.2021.06.019


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f  

I  

o  

n  

t  

o  

c
 

v  

M  

b  

s  

t  

s  

w  

f  

r  

p  

c  

s  

n  

g

•  

l  

o  

f  

T  

n  

l  

C  

h  

t  

p  

t

•  

v  

w  

f  

T  

a  

c  

i  

t  

U  

i  

a

•  

r  

m  

f  

o  

r  
face masks. 7 , 8 Similarly, those with visual impairments (VI)
encounter barriers to typical modes of interaction, with re-
duced access to touch and tactile contact. 9 These addi-
tional barriers may exacerbate disparities that affect indi-
viduals with SI even under normal circumstances, including
challenges related to mental health, accessing healthcare,
performing certain activities and instrumental activities of
daily living, staying socially connected, and maintaining fi-
nancial well-being. 10-15 

To assess the impact of the pandemic on persons with var-
ious disabilities, we previously developed the Coronavirus
Disability Survey (COV-DIS), which has been described
elsewhere. 16 We used this instrument to carry out a cross-
sectional survey to assess the impact of the COVID-19 pan-
demic on adults with SI in southeastern Michigan, an area
of the United States that was particularly hard hit during
the early months of the pandemic in the spring of 2020. 17 

METHODS 

A survey was conducted among adults with SI and con-
trols with normal sensory function to determine the impact
of the COVID-19 pandemic and accompanying mitigation
measures on various domains of health and well-being. This
study was approved by the University of Michigan Institu-
tional Review Board and all participants provided informed
consent. 

• PARTICIPANTS: All participants were recruited from
Michigan Medicine, University of Michigan. Three groups
of participants were recruited: (1) those with VI, (2) those
with HI, and (3) controls without VI or HI. Inclusion cri-
teria for all groups included: age ≥18 years, community
dwelling, speaking and understanding English, and with-
out dementia or a severe psychiatric condition. The VI and
control groups were recruited using the Sight Outcomes
Research Collaborative (SOURCE) Ophthalmology Elec-
tronic Health Record Data Repository. 18 The HI group was
recruited using DataDirect, a cohort identification tool that
searches Michigan Medicine clinical encounters based on
demographic criteria and administrative claims codes. 

In the VI group, we recruited an approximately equal
number of participants with moderate VI ( < 20/60-20/200
in the better-seeing eye) and severe VI/blindness ( < 20/200
in the better-seeing eye) from patients seen at Michigan
Medicine from April 20, 2019, to April 20, 2020. Impair-
ment was categorized based on best-corrected visual acuity,
as all participants were receiving eye care. Participants with
diagnosed HI were excluded by International Classification
of Diseases, Tenth Revision (ICD-10) codes for HI or hear-
ing loss. Inclusion and exclusion criteria for all groups are
shown in Supplemental Table S1. 

In the HI group, participants were identified from among
those seen at Michigan Medicine during the same time-
50 AMERICAN JOURNAL OF OPHTH
rame (April 20, 2019, to April 20, 2020). We searched
CD-10 codes corresponding to a diagnosis of hearing loss
r deafness to identify this cohort. Participants with a diag-
osed major ocular disease (eg, glaucoma, diabetic retinopa-
hy, macular degeneration, retinal detachment), low vision,
r blindness were identified by ICD-10 codes and were ex-
luded. 

Control participants were recruited from among indi-
iduals who received an eye examination at Michigan
edicine from April 20, 2019, to April 20, 2020 and had

est-corrected visual acuity ≥20/30 in both eyes, no vi-
ually impairing eye disease other than correctable refrac-
ive error, and no diagnosed HI. Five possible age- and
ex-matched controls were identified for each respondent
ith HI and VI. All controls were sent an email, with a

ollow-up call per protocol until the desired sample size was
eached, so the final distribution of participants was de-
endent on response rates and does not reflect exact case-
ontrol matching. Participants with diagnosed dementia, a
evere psychiatric condition, or physical disability as well as
on −community-dwelling status were excluded from all 3
roups using ICD-10 codes in the medical record. 

THE COV-DIS SURVEY: The COV-DIS was used to col-
ect survey response data for this study. The development
f the COV-DIS has been described elsewhere, 16 and the
ull survey is made freely available online ( osf.io/p2w9j/ ).
he COV-DIS was developed by expert consensus and has
ot undergone validation of psychometric properties or pi-

ot testing among a representative sample at this time. The
OV-DIS includes items related to general health, mental
ealth, isolation, challenges performing daily activities, ob-
aining food, medicine and medical care, adaptations to the
andemic, financial strain, and access to information and
ransportation. 

SURVEY ADMINISTRATION: Surveys were administered
ia phone or email. First, surveys were distributed by email
ith a link to complete the survey through Qualtrics. A

ollow-up email was sent to nonrespondents after 5 days.
wo days later, those who still had not responded received
 phone call from a study coordinator. Emails and phone
alls were made from May 11, 2020, to July 2, 2020. Dur-
ng this time period, there were mask mandates throughout
he state, and visitor restrictions were in place across the
niversity of Michigan health system (no visitors for adult

npatients and 1 visitor allowed for outpatient visits, except
s medical necessary). 

CLINICAL AND DEMOGRAPHIC DATA: Participant age,
ace, ethnicity, sex, ZIP Code, visual acuity, Charlson Co-
orbidity Index (CCI), and marital status were collected

rom the medical record. The CCI is a general measure
f multimorbidity and is strongly associated with mortality
isk. The index is calculated based on diagnosed medical
ALMOLOGY FEBRUARY 2022 
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conditions; each condition contributes to the overall sum-
mary CCI score, for which a higher score indicates greater
morbidity and mortality risk. 19 The COV-DIS included a
demographic question about household income. For partici-
pants with VI, data on visual acuity were extracted from the
medical record. Nine-digit ZIP Codes were used to obtain
an Area Deprivation Index (ADI) score for each participant
based on their home address. Neighborhood disadvantage
has been linked to many health outcomes, including car-
diovascular disease, diabetes, visual impairment/blindness
and mortality. This index accounts for factors including
neighborhood-level income, education, employment, and
housing qualit y. 20 , 21 

• SAMPLE SIZE: We calculated the necessary sample size to
detect a 20% difference between controls and those with
disability in the proportion answering, “unable” or “very
difficult” vs “no” or “some difficulty” to the question “Since
becoming aware of the coronavirus outbreak, how much dif-
ficulty have you had getting the routing medical care that
you need?” Power was set at 80% with a 5% error rate under
the assumption that the probability of answering “unable”
or “very difficult” in the disability groups was 50%; if the
probability was greater than or less than 50%, the required
sample size would be smaller. The calculated sample size was
90 participants per group. 

• DATA ANALYSIS: Clinical and demographic data are re-
ported as means (SD) for continuous data and as counts
for categorical data. Exploratory factor analysis (EFA) was
performed to determine the factor structure of the COV-
DIS to permit summary scoring of items deemed to mea-
sure a single underlying factor. All items on an ordinal or
continuous scale were included in the EFA. Factors with
eigenvalues > 1.0 were retained and item-to-factor load-
ings > |0.4| were considered significant. Differences be-
tween groups were tested using a 1-way analysis of vari-
ance (ANOVA) for continuous data and the Pearson χ2 ,
Fisher exact test or logistic regression for categorical data.
All response data were coded so that higher values repre-
sented worse outcomes. Survey response data for each item
are reported stratified by SI status. For Likert-scaled survey
items, the mean (SD) score for each SI group is reported
and compared using a 1-way ANOVA. Summary survey re-
sponse variables were constructed based on results of the
EFA. In univariate analyses, marital status, CCI, and ADI
were associated with SI status. Therefore, we modeled the
association of SI status with all survey response data, ad-
justed for marital status, CCI, and ADI. These covariates
were not significantly associated with survey responses and
did not have an appreciable impact on the association of
sSI status with survey responses. The single exception was
in a model on difficulty accessing medical care, in which
marital status appeared to play a significant role; thus, we
report this key result. 
VOL. 234 COVID-19 AND S
RESULTS 

 total of 375 individuals participated in this study: 112
articipants with VI, 108 participants with HI, and 155
ontrols. Sociodemographic information is presented in
able 1 . Participants with VI were more likely to be aged
 80 years compared to those with HI or controls ( P <

001). There was a similar proportion of males and females
n all 3 groups. All 3 groups were predominantly White
nd non-Hispanic. Compared to nonrespondents, those
ho participated in this study were slightly more likely to
e non-Hispanic and White (respondents: 90%, vs nonre-
pondents: 82%, P < .001). Marital status differed between
roups; participants with VI were less likely to be married
han controls or those with HI (VI: 39%, HI: 81%, CT:
5%, P < .001). The groups also differed in ADI scores;
articipants with VI were more likely to have an ADI score
f 50 to 100 (representing higher area deprivation) (VI:
3%, HI: 24%, CT: 24%, P < .001). The CCI scores were
ower (e.g., fewer comorbidities) among those with HI com-
ared to the other groups, and a larger proportion with VI
eceived disability benefits (VI: 21%, HI: 1%, CT: 3%, P <

001). The mode of response was different between partic-
pant groups, with controls and participants with HI more
ikely to respond by email than those with VI (VI: 19%,

I: 87%, CT: 85%, P < .001) ( Table 2 ). Email response
ates were lower among participants with VI (VI: 15% vs
I: 27% vs CT: 27%, P < .001), and phone response rates
ere similar across groups (VI: 23% vs HI: 21% vs CT:20%,
 = .84). These response rates include all potential partic-

pants with a valid phone number, including those who did
ot answer the phone. Overall response rates were similar
etween groups as well (VI: 20% vs HI: 26% vs CT: 25%,
 = .13). 
The EFA revealed 2 factors. Based on factor loadings, the

rst factor contained 4 COV-DIS items related to general
isruption (question 8), and difficulty obtaining food (ques-
ion 10), medicine (question 11), or medical care (question
2). The second factor contained the 2 items of the Pa-
ient Health Questionnaire (PHQ) −2 related to depressive
ymptoms (questions 3 and 4). 22 Other items did not load
nto a factor, suggesting the need to analyze results for these
tems separately (eg, without summary scoring). 

Table 3 shows survey response data. Survey items measur-
ng general health revealed worse scores for the VI group
ompared to the HI and control groups ( P < .001), al-
hough a majority in all groups reported good, very good,
r excellent overall health (VI: 39%, HI: 81%, CT: 65%,
 < .001). A higher proportion of participants with VI re-
orted getting help with their activities of daily living pre-
andemic compared with participants with HI or control
articipants (VI: 21% vs HI: 3% vs CT: 6% reporting some-
ne else completing daily tasks for them, P < .001). No
roup endorsed appreciable change in their general health
ENSORY IMPAIRMENT 51 



TABLE 1. Sociodemographic Information for the Study Sample by Impairment Group 

Participant Group 

Participant characteristic Control Visually Impaired Hearing Impaired Total P 

Age, y .001 

< 50 17 (11%) 17 (15%) 13 (12%) 47 

50-65 61 (39%) 28 (25%) 52 (48%) 141 

65-80 61 (39%) 41 (37%) 41 (37%) 143 

> 80 16 (10%) 26 (23%) 2 (2%) 44 

Sex .81 

Male 82 (53%) 56 (50%) 53 (49%) 191 

Female 73 (47%) 56 (50%) 55 (51%) 184 

Race .17 

White 147 (95%) 98 (88%) 97 (90%) 342 

Other 8 (5%) 14 (12%) 11 (10%) 33 

Ethnicity .50 

Hispanic 1 (1%) 4 (4%) 2 (2%) 7 

Non-Hispanic/refused 154 (99%) 108 (96%) 106 (98%) 368 

Marital status .001 

Married 100 (65%) 44 (39%) 88 (81%) 232 

Unmarried 55 (35%) 68 (61%) 20 (19%) 143 

Area Deprivation Index a .001 

< 25 54 (35%) 16 (14%) 46 (43%) 116 

26-50 63 (41%) 37 (33%) 36 (32%) 136 

51-75 22 (14%) 36 (32%) 19 (18%) 77 

75-100 16 (10%) 23 (21%) 7 (6%) 46 

Missing/unavailable 10 

Charlson Comorbidity Index b .001 

0-1 28 (18%) 24 (21%) 61 (56%) 113 

2-4 81 (52%) 56 (50%) 41 (38%) 178 

> 5 46 (30%) 32 (29%) 6 (6%) 84 

Receiving disability benefits 5 (3%) 23 (21%) 1 (1%) .001 

a Area Deprivation Index is a ranking of neighborhoods by socioeconomic status, including factors such as income, education, employment, 

and housing quality. 
b Charlson Comorbidity Index is a general measure of multimorbidity strongly associated with mortality risk. 

TABLE 2. Survey Response Format by Participant Group 

Group Email Response Phone Response P 

.0001 

Control 131 (85%) 24 (15%) 

Visual impairment 21 (19%) 91 (81%) 

Hearing impairment 94 (87%) 14 (13%) 

Total 246 (66%) 129 (34%) 
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status since the start of the pandemic, with most partici-
pants in each group reporting that their health is “about
the same” (VI: 75% vs HI: 85% vs CT: 83%, P = .28). Par-
ticipants across groups reported equally high levels of dis-
ruption to their lives due to the pandemic, with most par-
ticipants reporting “a fair amount” or “a lot” of disruption
(VI: 76% vs HI: 82% vs CT: 83%, P = .33). The 3 groups
reported similar levels of COVID-19 exposure (VI: 6% vs
HI: 11% vs CT: 10%, P = .18) and infection (VI: 5% vs
52 AMERICAN JOURNAL OF OPHTH
I: 10% vs CT: 5%, P = . 41). Participants reported differ-
ng levels of change in isolation during the pandemic, with
ontrols and those with HI reporting a significantly greater
ncrease (VI: 67% vs HI: 88% vs CT: 76% reporting more
solation, P = .02). Composite scores on the PHQ-2 mea-
ure of depressive symptoms were similar among all 3 groups
VI: 1.55 vs HI:1.40 vs CT: 1.63, P = .28). 

The majority of the sample had no difficulty obtaining
edicines ( P = .51) or food ( P = .30), and there were no

ignificant differences between groups. Those with VI, but
ot HI, showed a trend toward increased odds of reporting
ifficulty accessing medical care (odds ratio [OR] VI = 2.0,
5% CI = 0.99-4.0, P = .05) compared to controls, an as-
ociation that was somewhat attenuated after adjusting for
arital status (OR VI = 1.8, 95% CI = 0.9-3.9, P = .08), a

otential confounder of this association. 
There were no significant differences in the impact of the

andemic on job loss between groups ( P = .15). In addi-
ion, there was a low level of worry about running out of
ALMOLOGY FEBRUARY 2022 



TABLE 3. Survey Response Data by Participant Group 

Participant Group P 

Survey question Control Vision Impaired Hearing Impaired 

General health before pandemic < .001 
Excellent 17 (11%) 9 (8%) 25 (23%) 
Very good 71 (46%) 30 (27%) 53 (49%) 
Good 53 (34%) 44 (39%) 24 (22%) 
Fair 11 (7%) 24 (21%) 6 (6%) 
Poor 3 (2%) 5 (4%) 0 (0%) 

Health change .28 
Much better now 1 (1%) 2 (2%) 3 (3%) 
Somewhat better now 13 (8%) 4 (4%) 7 (7%) 
Same 116 (75%) 95 (85%) 89 (83%) 
Somewhat worse now 23 (15%) 10 (9%) 8 (7%) 
Much worse now 1 (1%) 1 (1%) 0 (0%) 

Help with activities before pandemic < .001 
No help needed 121 (78%) 26 (23%) 90 (83%) 
Some help needed 27 (17%) 63 (56%) 15 (14%) 
Someone else completes tasks 7 (6%) 23 (21%) 3 (3%) 

Disruption of daily life because of COVID-19 .33 
A lot 48 (31%) 31 (28%) 36 (33%) 
A fair amount 79 (51%) 54 (48%) 51 (50%) 
Just a little 25 (16%) 21 (19%) 20 (19%) 
Not at all 2 (1%) 6 (5%) 1 (1%) 

COVID-19 infection .41 
Yes 7 (5%) 6 (5%) 11 (10%) 
No 125 (81%) 91 (82%) 82 (76%) 

COVID-19 exposure (of those not infected) .21 
Yes 15 (10%) 6 (6%) 11 (11%) 
No 74 (50%) 68 (64%) 51 (53%) 

Isolation change .02 
Much less now 0 (0%) 3 (3%) 2 (2%) 
Less now 12 (8%) 3 (3%) 7 (7%) 
Same 24 (16%) 31 (28%) 14 (13%) 
More now 66 (43%) 39 (35%) 54 (51%) 
Much more now 51 (33%) 36 (32%) 28 (27%) 

Difficulty obtaining food .30 
No or some difficulty 152 (99%) 105 (94%) 105 (97%) 
A lot of difficulty or unable 2 (1%) 7 (6%) 3 (3%) 

Difficulty obtaining medicine .51 
No or some difficulty 154 (99%) 99 (88%) 93 (86%) 
A lot of difficulty or unable 1 (1%) 13 (12%) 15 (14%) 

Difficulty obtaining medical care .052 
No or some difficulty 139 (90%) 91 (81%) 94 (89%) 
A lot of difficulty or unable 16 (10%) 21 (19%) 13 (11%) 

Job loss .15 
Yes 5 (3%) 9 (9%) 5 (5%) 
No 140 (97%) 89 (91%) 97 (95%) 

Pay cut (of employed) .049 
Yes 13 (10%) 6 (8%) 21 (21%) 
No 122 (90%) 68 (92%) 78 (78%) 

General transportation < .001 
Drove themselves 138 (89%) 23 (21%) 104 (96%) 
Driven by family/friends 22 (14%) 81 (72%) 5 (5%) 
Public transportation 7 (5%) 16 (14%) 5 (5%) 

Chance of running out of money 8.9% 7.06% 4.26% .60 
PHQ-2 score, mean (SD) 1.63 (1.79) 1.55 (1.76) 1.40 (1.66) .28 
Leaving home less often 134 (87%) 95 (85%) 99 (92%) .24 
Not interacting with friends as often 126 (81%) 86 (77%) 96 (89%) .07 
Connecting more via phone, tablet, computer 97 (63%) 76 (63%) 78 (72%) .23 

PHQ = Patient Health Questionnaire (higher scores correlate with depression). 

VOL. 234 COVID-19 AND SENSORY IMPAIRMENT 53 



TABLE 4. Unadjusted Odds Ratios Comparing Sensory Impairment and Control Groups 

Survey question OR, VI vs Control (95% CI) OR, HI vs Control (95% CI) 

Increased difficulty with daily activities for the following reasons: 

Person assisting worried about exposure 7.2 (3.5-14.4) 0.7 (0.2-1.9) 

Decreased public transit availability 5.0 (1.6-15.6) 0.7 (0.1-4.0) 

Relying more on family and friends since the start of the pandemic 3.1 (1.7-5.7) 0.5 (0.2-1.3) 

Difficulty seeing or hearing trusted information about the pandemic 6.1 (1.7-22.1) 0.5 (0.05-4.6) 

Difficulty accessing routine medical care 2.0 (0.99-4.0) 1.2 (0.5-2.6) 

HI = hearing impairment; OR = odds ratio; VI = visual impairment. 
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money; on average, participants estimated that there was a
7% chance that they would run out of money in the fol-
lowing 3 months, and this finding was similar across groups
( P = .6). Those with HI were most likely to report pay re-
ductions compared to those in the control and VI groups
(VI: 6%, HI: 21%, CT: 10% among employed participants,
OR HI = 2.5, 95% CI = 1.2-5.3, P = .02). 

Since the start of the pandemic, participants in all groups
have had more trouble taking care of day-to-day activities.
However, the reasons for this varied across groups (Figure
1). Those with VI cited greater difficulty because of care-
givers’ worry about COVID-19 (VI: 38%, HI: 6%, CT: 5%,
OR VI = 7.2, 95% CI = 3.5-14.5, P < .001) and decreased
availability of public transportation (VI: 12%, HI: 2%, CT:
3%, OR VI = 5.0, 95% CI = 1.6-15.6, P < .001). 

Participants with VI were more likely to have begun re-
lying more on family or friends for assistance (VI: 31%, HI:
7%, CT: 13%, OR VI = 3.1, 95% CI = 1.7-5.7, P < .001).
Not surprisingly, a majority in all groups were leaving their
house less than pre-pandemic, interacting with friends less,
and using phone, tablets, or computers to connect with oth-
ers. These findings were similar across all groups. It is no-
table that this increased difficulty with daily activities was
present despite the finding that participants with VI were
more likely to rely on others for daily tasks. 

Among all participants, 30% reported difficulty obtain-
ing trusted information about the pandemic. Compared
to controls, those with VI were more likely to note that
trusted information was difficult to see or hear (VI: 11%,
HI: 2%, CT: 1%, OR VI = 3.1, 95% CI = 1.7-22.1, P <

.001). Unadjusted odds ratios describing significant differ-
ences between study groups are shown in Table 4 ; there was
a trend that did not reach statistical significance ( P = .052)
toward greater difficulty accessing medical care for those
with VI. 

Being married was associated with lower depressive symp-
toms (married: 32%, not married: 24% endorsing depressive
symptoms, P < .001). When we adjusted for marital status,
the association of VI with difficulty accessing routine med-
ical care was attenuated (OR VI = 1.9, 95% CI = 0.9-3.9,
P = .08) compared to the unadjusted model (OR VI = 2.0,
95% CI = 0.99-4.0, P = .052). The remaining survey re-
sponses were not significantly associated with CCI, ADI,
 a  

54 AMERICAN JOURNAL OF OPHTH
isability benefits, or mode of survey response for any par-
icipant group. 

DISCUSSION 

ver 295 million persons worldwide have distance VI and
3.3 million are blind, 23 and 466 million persons world-
ide have HI. 24 Although there is reason to suspect that

he COVID-19 pandemic and associated mitigation mea-
ures may have a disproportionate impact on adults with SI,
ittle work has been undertaken specifically to address the
eeds of this population during the pandemic. 9 , 25 , 26 This
tudy was designed to provide needed insight into the im-
act of the pandemic on adults living with VI and HI. 

Not surprisingly, our study confirms the large impact of
he pandemic across the population, including individuals
ithout an SI. In fact, 80% of our sample reported at least a

air amount of disruption to their daily life. Despite report-
ng similar levels of COVID-19 infection and exposure, sev-
ral key findings from this study highlight the outsized im-
act of the pandemic on individuals with SI, and the need
or increased attention and planning to address the effects
f a high-impact social stressor such as the COVID-19 pan-
emic on persons with VI. 

Approximately 1 in 5 individuals with VI who were sur-
eyed reported difficulty obtaining routine medical care,
hich was about twice the rate observed in the HI and
ontrol groups and trended toward a statistically signifi-
ant difference between groups ( P = .052). This finding
ay be partially confounded by marital status, as those with
I were less likely to be married, and unmarried partici-
ants were more likely to report difficulty accessing medi-
al care. Notwithstanding, this finding may have important
mplications for targeting interventions and outreach to en-
ure healthcare access for vulnerable populations, including
hose with VI. 

Persons with VI were also more likely to experience dif-
culty taking care of their daily activities because of the
ual burden of being worried about COVID-19 exposure
hemselves and having caretakers who were also concerned
bout exposure. Concomitantly, their reliance on others to
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FIGURE 1. Reasons for increased difficulty endorsed by study participants with visual impairment, hearing impairment, or no 
sensory impairment. 
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attend to day-to-day needs also increased, a trend that was
not observed among the other groups. These findings con-
firm and build on findings from the recently published Flat-
ten Inaccessibility survey that individuals with VI expressed
pandemic-related concerns about their healthcare and ac-
cess to transportation. 27 , 28 

Participants with VI also relied more heavily on public
transportation and cited increased difficulty because of its
decreased availability at rates 5 times higher than that of
controls. Lack of access to reliable transportation is 1 of the
key factors affecting the ability of people with VI to find
and/or to maintain steady employment. 29 , 30 Public trans-
portation is essential for the many people with disabilities
who cannot drive or do not have access to an accessible
vehicle, and persons with VI appear to face an increased
burden from this disruption. 

The impact on public transportation of the COVID-19
pandemic and related containment policies, such as physi-
cal distancing and alternate seating (e.g., capacity limits),
have led to a sharp decline in public transit ridership. 31 The
resulting decrease in revenue has caused many transit agen-
cies to adopt drastic cost-cutting measures such as reducing
services (eg, by eliminating and/or combining routes, lower-
ing peak time capacity) and/or reducing their workforce (eg,
laying off bus and paratransit drivers, discontinuing para-
transit contracts). In 2020, 65% of US transit agencies re-
sorted to cutting services because of the funding shortfall;
30% of agencies eliminated some routes, and 22% had to
lay off employees. 31 Persons with sensory and mobility im-
pairments may experience a disproportionately greater ef-
fect. For instance, new and/or unfamiliar transit routes are
a known source of transportation stress among persons with
VOL. 234 COVID-19 AND S
I using public transit. 32 Taken together, this suggests the
eed for targeted support for transportation needs for those
ith VI during the current pandemic. 
In addition, a recent survey of individuals with low vision

n Hungary reported that people with VI have faced diffi-
ulty with shopping for essential products and have relied
n additional support. 33 Notably, however, all participants
n that study had VI, so there was no control group for com-
arison. Our data support and extend this finding by offer-
ng a comparison with controls and participants with HI. 

The current study also has important implications for
ublic health messaging and information access, with more
han 30% of all participants reporting that they had trou-
le obtaining trustworthy information about the pandemic.
hose with VI were more than 6 times as likely as con-

rols to have difficulty finding trusted information that they
ould see and hear well. This finding highlights the need for
argeted information campaigns that use auditory and visual
nformation, large print, high contrast, and other adapta-
ions to meet the needs of those with low vision. The sur-
ey of individuals with VI in Hungary also reported a large
ncrease in the need to learn new applications and software
or online work or study, with a majority of persons with VI
eeding support to learn to use these platforms, suggesting
he need for targeted interventions in multiple domains of
nformation sharing. 33 

One counterintuitive finding was that participants with
I reported a smaller change in isolation since the start of

he pandemic compared to those with HI and controls. This
nding contradicts a recent study of people with eye diseases
n the United Kingdom that found that severity of VI was
ssociated with greater loneliness, although this study re-
ENSORY IMPAIRMENT 55 
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cruited only from eye support charities and support groups,
so it may have lacked an appropriate control group for com-
parison. 34 We suspect that participants with VI in our study
may have been more socially isolated before the pandemic,
so they experienced less of a change than others. 35 Future
qualitative studies may be helpful to better understand this
finding and to characterize the impact of the pandemic on
social functioning in adults with VI. 

Persons with HI appeared to experience fewer adverse
outcomes than did those with VI. This may be due to so-
cioeconomic and demographic differences between groups.
The HI group had higher lower ADI scores and a lower
burden of multimorbidity compared to others. These fac-
tors may have served to buffer individuals from some of the
effects of the pandemic despite their prevalent HI. Ascer-
taining HI solely based on ICD-10 codes precluded us from
determining the severity of the hearing loss. It is possible
that those with more severe levels of hearing loss may ex-
perience the pandemic differently compared to those with
milder levels. 

Several survey items did not reveal significantly different
results between groups. Participants reported similar levels
of overall health change, with most reporting no change.
The overwhelming majority of all groups reported no dif-
ficulty obtaining food or medicines. A similarly low pro-
portion reported depressive symptoms, fear of running out
of money, or loss of a job. The limited differences with
some COV-DIS measures may have been due to a strong
floor/ceiling effect. Future research may be useful to evalu-
ate these differences further. 

There are currently no consistent, specific, evidence-
based recommendations for communities to work toward
mitigating the outsized impact of the pandemic on persons
with SI. There have been calls to ensure that the COVID-
19 response is disability inclusive, with discussion of the po-
tential for a larger impact among disadvantaged groups. 25 , 26 

Recent editorials provide guidelines for healthcare access
for patients with hearing loss. 7 , 8 , 36 Our study builds on
these efforts and calls to action to inform future policies and
recommendations. 

Our study has several important limitations. Our sam-
ple was largely racially and ethnically homogeneous, which
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