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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has
accelerated the broader adoption of information and
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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic has
highlighted the importance of using information and communication technol-
ogy (ICT) to address daily and healthcare needs. The barriers for older adults
in the United States to learn a new technology to go online during the pan-
demic remain to be studied.

Methods: Using data from the 2019-2020 National Health and Aging Trends
Study (NHATS), a nationally representative survey of older Medicare beneficia-
ries aged 65 years and older in the United States, we used multivariable logistic
regression models to identify sociodemographic and clinical factors associated
with learning a new technology to go online during the COVID-19 pandemic.
Results: Our sample represented 23,547,688 older adults nationally, of which
the majority (60.2%) increased ICT use during the COVID-19 pandemic. How-
ever, most older adults (71.8%) did not report learning a new technology to go
online. Those who did not learn a new technology to go online had less of an
increase in ICT use than those who learned either with help or by themselves
(50.7% vs. 78.4% or 89.2% respectively, p < 0.01). The odds of learning a new
technology decreased with increasing age (aOR [95%CI] = 0.96 [0.94-0.98]),
being male (aOR [95%CI] = 0.56 [0.45-0.72]), having lower than high school
educational attainment (aOR [95%CI] = 0.38 [0.29-0.50]), decreasing income
levels (aORs ranged from 0.28 to 0.54), and self-reported fair or poor general
health (aOR [95%CI] = 0.65 [0.47-0.90]).

Conclusion: The identified sociodemographic and clinical factors could
inform targeted intervention strategies to improve ICT use among older adults
during the evolving COVID-19 pandemic and in the future.
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communication technology (ICT) in the United States to
address daily and healthcare needs. While ICT has been
rapidly adopted, older adults are usually slower to adopt
a new technology as they may face more barriers to learn
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a new technology.'™ Previous research has shown that
most older adults (77%) agreed that they need assistance
when learning to use digital technology, compared to just
18% who were comfortable learning on their own.>° Pre-
vious research also showed that older adults with
advanced age, female sex, non-white race, lower socio-
economic status, and singled or not partnered were less
likely to use ICT.” ™!

Although previous research suggests that older adults
face several unique challenges in ICT use, the barriers to
learning a new technology during the COVID-19 pan-
demic remain to be studied. To address this research gap,
we utilized a nationally representative survey to assess
changes in ICT use during the COVID-19 pandemic and
identify factors associated with learning a new technol-
ogy to go online among older adults during the COVID-
19 pandemic. Our findings can enhance understanding of
the barriers faced by older adults in learning and
adopting a new technology and inform interventions to
reduce disparities in ICT use.

METHODS
Data source and study population

Started in 2011, the National Health and Aging Trends
Study (NHATS) is an annual, longitudinal, nationally
representative survey of community-dwelling Medicare
beneficiaries aged 65 years and older. It is designed to
study the health and wellbeing of older adults in the
United States. Of the 4889 participants who completed
the 2019 NHATS, 3255 participants also completed 2020
NHATS COVID-19 Questionnaire. We identified 2909
participants who had non-missing information on the
main outcome of interest (i.e., learning a new technol-
ogy) and sociodemographic and clinical factors
(Figure S1).

Measures

In 2020, NHATS surveyed responders about their experi-
ence during the COVID-19 pandemic.'> COVID-19 ques-
tionnaires were mailed from June to October, 2020, while
most of the questionnaires were completed in July and
August.”?

Learning a new technology to go online

Participants who responded yes to the question, “During
the COVID-19 outbreak, have you learned a new

Key Points

» Information and communication technology
(ICT) use increased during the COVID-19
pandemic.

« Barriers to learn a new technology to go online
were advanced age, male sex, low education
and income, and poor health.

Why Does this Paper Matter?

Addressing these barriers are important as reli-
ance on ICT is growing among older adults.

technology or program to go online? This includes learn-
ing to use a smartphone, computer or iPad or a program
like Zoom or FaceTime,” were categorized as having
learned a new technology to go online. How they learned
a new technology (with help or by themselves) was based
on their responses to the subsequent question, “Has any-
one helped you with that or did you learn that on
your own?”’

Increase in ICT use

Participants were categorized as having an increase in
ICT use during the COVID-19 pandemic if they met any
of the four criteria: (1) had a higher frequency of online
shopping during than before the pandemic; (2) had a
higher frequency of contacting family/friends virtually
(email or videos) during than before the pandemic;
(3) contacted health providers virtually during the pan-
demic but never did that before; and (4) conducted other
activities (i.e., work for pay, volunteer, religious or other
group activities like classes and clubs) online during the
pandemic but never did that before. These criteria were
based on questions 25-26, 33-34, 38, and 40-42 of the
NHATS COVID-19 survey."

Clinical factors

We used measures of overall self-reported health (“poor,”
“fair,” “good,” “very good,” or “excellent”) and a count of
chronic conditions (heart diseases, arthritis, osteoporosis,
diabetes, lung disease, stroke, dementia/Alzheimer's dis-
ease, and cancer) based on self-report of whether a doctor
had ever told study participants they had each health
condition. Participants were characterized as having
probable depression if they scored >3 on the PHQ-2 scale
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TABLE 1
the pandemic

Information and communication technology (ICT) use overall and by mode of learning a new technology to go online during

Learn a new technology to go online during the pandemic

Overall No With help By themselves
weighted = 100% weighted = 71.8% weighted = 17.4% weighted = 10.8%
(Weighted (Weighted (Weighted (Weighted
N = 23,547,688; N = 16,776,060; N = 4,067,162; N = 2,517,399;
Unweighted Unweighted Unweighted Unweighted
N = 2909) N =2172) N = 466) N = 250) p-value
Information and communication technology (ICT) use
Any ICT use before 87.1 82.2 100 100 <0.01
the COVID-19
pandemic (yes%)
Any ICT use during 89.1 84.5 100 100 <0.01
the COVID-19
pandemic (yes%)
Increased any ICT 60.2 50.7 78.4 89.2 <0.01
use during the
COVID-19
pandemic (yes%)
Increase in virtual  22.6 15.5 36.3 47.5
contact with
friends/family
(yes%)
Increase in virtual 224 16.3 36.2 38.9
contact with
medical
providers (yes%)
Increase in online 16.8 13.8 20.7 30.4 16.8
grocery (yes%)
Increase in other 21.0 12.3 42.3 45.1 21.0
activities online
(yes%)

Note: There were 21 participants who answered they learned a new technology to go online during the pandemic but did not answer whether they learned with

help or by themselves.

Abbreviations: COVID-19, coronavirus disease 2019; ICT, Information and Communication Technology.

(range: 0-6) and as having probable anxiety if they scored
>3 on the GAD-2 scale (range: 0-6).'"*'° Participants
were asked whether they received help with any of the
following activities of daily living (ADLs): eating, getting
cleaned up, using the toilet, dressing, walking around
inside, and getting out of bed; and instrumental activities
of daily living (IADL): laundry, shopping for groceries,
making hot meals, handling bills and banking, and han-
dling of prescribed medicines.

Sociodemographic factors

Sociodemographic factors included age, sex, race/ethnic-
ity, marital status, educational attainment, and income

quartile (quartilel [Q1]: lower than $28,319; Q2: between
$28,319 and $49,731; Q3: between $49,731-$89,037; Q4:
higher than $89037).

Statistical analyses

We compared the characteristics and ICT use changes of
the study population by whether participants learned a new
technology, either with help or by themselves, to go online
during the COVID-19 pandemic using Rao-Scott Chi-
square test for categorical variables, and F-test in linear
regression for the continuous age variable. We used multi-
variable logistic regression to identify sociodemographic
and clinical factors associated with learning a new
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TABLE 2 Characteristics of the study population overall and by mode of learning a new technology to go online during the pandemic

Sociodemographic factors

Age at interview (mean
[standard error])

Male (%)
Race/ethnicity (%)
Non-Hispanic whites
Non-Hispanic blacks
Other
Hispanic
Married or with a partner (%)
Education (%)
<High school
>High school
Income (%)
Q1 (income <$28,319)

Q2 ($28,319 < income<
$49,731)

Q3 ($49,731 < income<
$89,037)

Q4 (income > $89,037)
Clinical factors
Self-health rated (%)

Excellent/very good/good

Fair/poor
Number of chronic conditions

(%)

0

1-2

3+
Probable depression (%)
Probable anxiety (%)

Received assistance with >1
ADL (%)

Received assistance with >1
IADL (%)

Overall
weighted = 100%
(Weighted

N = 23,547,688,
Unweighted

N = 2909)

77.2 (0.1)

45.2

86.2
6.1
3.1
4.6

57.1

34.7
65.3

224
25.1

26.0

26.5

82.2
17.8

5.9
45.1
48.9

8.3

7.0
12.4

72.6

Learn a new technology to go online during the pandemic

No
weighted = 71.8%

With help
weighted = 17.4%

By themselves
weighted = 10.8%

(Weighted

N = 16,776,060;
Unweighted
N = 2172)

77.8 (0.2)

47.2

85.9
6.2
3.2
4.8

55.4

41.7
58.3

26.6
27.0

26.0

20.4

79.4
20.6

6.1
43.6
50.3

9.7

7.8
13.8

73.3

(Weighted

N = 4,067,162;
Unweighted
N = 466)

76.4 (0.3)

38.2

86.2
5.7
3.7
4.5

59.4

18.6
81.4

13.3
234

24.4

38.9

87.1
12.9

5.6
48.6
45.8

4.7

5.0

9.0

71.0

(Weighted

N = 2,517,399;
Unweighted
N = 250)

74.7 (0.2)

43.3

88.7
6.8
1.1
33

64.4

14.0
86.0

8.9
15.9

28.0

47.2

92.2
7.8

5.0
50.0
45.0

4.9

4.8

8.6

70.5

p-value

<0.01

<0.01
0.62

0.09

<0.01

<0.01

<0.01

0.38

<0.01
0.16
<0.01

0.63

Note: There were 21 participants who answered they learned a new technology to go online during the pandemic but did not answer whether they learned with

help or by themselves.

Abbreviation: ADL, activities of daily living.
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FIGURE 1 Sociodemographic
and clinical factors associated with Age(years)
learning a new technology to go Sex:Male-

online during the coronavirus
disease 2019 (COVID-19)
pandemic among older adults.
Significant adjusted odds ratio
(ORs) at p < 0.05 were shown in
triangles. The reference groups,
respectively, were female sex; non-
Hispanic white; education > high
school; income >$89,037; married
or with partner; received no
assistance with activity of daily
living (ADL); received no
assistance with instrumental
activities of daily living (IADL);
have no chronic conditions; and
self-rated general health: excellent/
very good/good

3+1
Probable depression-
Probable anxiety-

Self-rated general health:fair/poor -

technology either with help or by themselves to go online
during the COVID-19 pandemic. In a sensitivity analysis,
we assessed the factors associated with learning a new tech-
nology with help and by themselves, respectively. All ana-
lyses were conducted using the survey procedures in SAS
software (version 9.4TS1m6) and survey-weighted statistics
were reported.

RESULTS

Our sample represented 23,547,688 older adults nation-
ally, of which the majority (87.1%) reported ICT use
before the COVID-19 pandemic. During the pandemic,
71.8% of the older adults did not learn a new technology
to go online, while 17.4% learned with help, and 10.8%
learned by themselves (Table 1). The prevalence of ICT
use before the pandemic was lower among those who did
not learn than those who did learn a new technology to go
online during the pandemic (82.2% vs. 100%, p < 0.01). Dur-
ing the pandemic, 60.2% of participants showed an increase
in ICT use. Not surprisingly, those who did not learn a new
technology to go online showed less increase in ICT use
than those who learned with help or by themselves (50.7%
vs. 78.4% or 89.2%, p < 0.01). The magnitude of increase in

Non-Hispanic Blacks-
Other race/ethnicity -
Hispanic-
Education:<High school-
Income<$28319-
$28319<Income<$49731-
$49731<Income<$89037 -

No spouse/partner-

Received Assistance with =21 ADL-
Received Assistance with 21 IADL-

Number of chronic conditions:1-2-
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the specific ICT usage types was also lower among those
who did not learn a new technology than those who
learned with help or by themselves (range: 12.3%-16.3%
vs. 20.7%-42.3% or 30.4%-47.5%).

Those who did not learn a new technology to go online
were older than those who learned with help or by them-
selves (77.8 vs. 76.4 or 74.7, p < 0.01, Table 2), while their
differences in race/ethnicity and marital status were not sta-
tistically significant. Compared to those who learned a new
technology to go online either with help or by themselves,
those who did not learn were more likely to be male (47.2%
vs. 38.2% or 43.3%, p < 0.01), have a high school or lower
education level (41.7% vs. 18.6% or 14.0%, p < 0.01), and
have lower income (e.g., income lower than $28,319: 26.6%
vs. 13.3% or 8.9%). Income status also differed significantly
across all income levels by the mode of learning a new tech-
nology to go online during the pandemic (p < 0.01). Addi-
tionally, compared to those who learned a new technology
to go online either with help or by themselves, those who
did not learn were also more likely to report poor or fair
general health (20.6% vs. 12.9% or 7.8%, p < 0.01), probable
depression (9.7% vs. 4.7% or 4.9%, p < 0.01) and received
help for more than one ADLs (13.8% vs. 9.0% or 8.6%,
D < 0.01). The differences were not significant in the num-
ber of chronic conditions, probable anxiety, and IADLSs.
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The following sociodemographic factors were found to
be significantly associated with decreasing odds of learning a
new technology to go online (Figure 1): advanced age
(adjusted OR [aOR] 0.96; 95%CI: 0.94-0.98), male sex (aOR
0.56; 95% CI: 0.45-0.72), having a high school or lower edu-
cation level (aOR 0.38; 95%CIL: 0.29-0.50), and having an
income lower than $89,037 (aOR 0.28 (95%CI: 0.19-0.40),
0.44 (95%CIL 0.30-0.63), and 0.54 (95%CI: 0.39-0.73) for
income levels lower than $28,319, between $28,319 and
$49,731, between $49,731 and $89,037, respectively). In addi-
tion, poor/fair general health was associated with lower odds
of learning a new technology to go online during the
COVID-19 pandemic (aOR 0.65; 95%CI: 0.47-0.90, Figure 1).
Similar findings were obtained when comparing no learning
and learned with help, and comparing no learning and
learned by themselves, respectively (data not shown).

DISCUSSION

The COVID-19 pandemic has highlighted the importance
of using ICT to address daily and healthcare needs, as
evidenced by a more than 50% increase in ICT use among
older adults during the COVID-19 pandemic observed in
the current study. However, the growth of ICT use during
the pandemic and the baseline ICT use before the pan-
demic were both lower among those who did not learn a
new technology to go online, and the proportion of this
segment of the older adults was sizable (e.g., 71.8%,
equivalent to 25.8 million). Among those who learned a
new technology to go online (28.2%), more than half
learned with help instead of by themselves, which under-
scores previous research that older adults need assistance
to learn a new technology to go online.>® Furthermore,
as previously reported, we found that older adults with
advanced age, lower education, lower income, and poor/
fair general health had reduced odds of learning a new
technology to go online during the COVID-19 pan-
demic.”'" Contrary to previous studies,”'' our analysis
showed that males had lower odds of learning a new
technology to go online than females. The discrepancies
may reflect the differences between the outcomes
defined, that is, learning vs. using ICT. It is likely that
males already use ICT more than females before the pan-
demic, and thus did not learn a new technology during
the pandemic. However, we did not find differences in
ICT use before the pandemic by sex (p > 0.05, data not
shown). Furthermore, differences in how the internet
was used during COVID-19 by males and females sug-
gests that more research on sex differences in ICT use is
warranted.'®

The strengths of this study include high generalizability
because NHATS is representative of community-dwelling

Medicare beneficiaries aged 65years and older in the
United States. To our knowledge, this is the first study to
assess barriers to learning a new technology to go online
among the US older adults during the COVID-19 pandemic.
A limitation of the study is the potential selection bias as
we only included individuals who responded to both 2019
NHATS and COVID-19 questionnaires. Compared to those
who only completed the 2019 NHATS, they were younger,
more likely to be of non-Hispanic white, married, with good
self-rated health and less likely to be depressed (data not
shown). Therefore, the observed disparities in increasing
ICT use among those did not learn a new technology dur-
ing the pandemic is likely underestimated. Another limita-
tion of the study is the short time between the beginning of
the pandemic and NHATS data collection. We plan to con-
duct additional analyses to confirm the findings once more
NHATS data become available.

This study highlighted clinical and sociodemographic
characteristics associated with learning a new technology to
go online among U.S. older adults. Addressing these barriers
can potentially improve the wider adoption of ICT. Impor-
tantly, ICT use may be an indicator of how older adults will
use technology for health focused or healthcare specific tech-
nologies. A recent study found that prior experience in using
online communication technology to contact providers pre-
dict the use of patient portals.'” Given the continued reliance
on ICT in daily life and healthcare delivery, learning assis-
tance targeting older adults with identified barriers will help
address disparities in ICT use during the COVID-19 pan-
demic and beyond.
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