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Abstract
Important health information including disease prevention and chronic disease self-management is increasingly packaged for
digital use. The purpose of this sequential explanatory mixed methods study was to describe the extent of computer ownership,
Internet access, and digital health information use in an ethnically diverse sample of older adults, comparing ownership, access,
and use of digital health information (DHI) across ethnic groups and identifying the factors associated with them quantitatively.
Significant differences in computer ownership, Internet access, and DHI use were found across ethnic groups (African American,
Afro-Caribbean, Hispanic American, and European American). Logistic regression identified older age, less education, lower
income, and minority group membership as significant predictors of limited DHI use. Older African Americans were one-fifth as
likely to own a computer than were European Americans; Hispanic Americans were one-half as likely to have access to the
Internet. We then conducted a series of focus groups which highlighted differences across ethnic groups. Participants in the
African American/Afro-Caribbean group expressed frustration with lack of access to DHI but appreciation for alternative sources
of information. Hispanic Americans critiqued information received from providers and drug inserts, some suggesting that a
positive attitude and trust in God also contributed to getting well. European American participants evaluated various DHI
websites, looking to providers for help in applying information to their personal situation. As the development and use of DHI
continue, parallel efforts to increase access to DHI among economically disadvantaged and minority older adults are critical to
prevent further disfranchisement.
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Engaging patients in effective self-care management and
shared decision-making requires a well-informed patient [1,
2]. Increasingly, the needed health-related information and
health decision-making guidance are packaged and made
available digitally. Digital technology includes the electronic
tools, systems, devices, and resources that generate, store, and
process data [3]. Digital health technologies include mobile
health, wearable devices, telehealth, telemedicine, electronic
health records, patient portals, and the like [4]. Data stored on
computers or other electronic devices is known as digital

information, whereas the term digital health information
(DHI) refers to data (information) related to healthcare stored,
processed, and/or accessed on electronic devices with the goal
of improving the patient experience, promoting and maintain-
ing health, and improving outcomes of care [5–8]. The use of
technology to distribute and exchange health information dig-
itally has several advantages: not only can it be interactive but
also efficient in delivering important information to large
numbers of individuals.

Social Determinants of Health The social determinants of
health framework provides the theoretical underpinnings of
this study. These determinants are various elements of the
social environments into which people are born, live, work,
and grow old. An individual’s health is determined in part by
access to social and economic opportunities which are prom-
inent among the identified social determinants of health [9].
Income and education, for example, are strong predictors of
variations in health. Individuals with low income and educa-
tion levels often develop chronic illnesses in middle age that
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are not commonly found in those with higher income and
education until decades later.Members of these disadvantaged
groups have also been found to be more likely to engage in
high risk behaviors and less likely to engage in health promot-
ing behaviors [10].

Furthermore, these social determinants have been found to
be patterned by race and ethnicity, producing health dispar-
ities related to greater exposure to environmental stressors and
other contributors to disease. These disparities themselves
have arisen from the larger historical context, in particular
the long standing systemic racism that has shaped the envi-
ronment and access to healthcare for people of color [11].
Many of these disparities continue today and are hypothesized
to be reflected in computer ownership, access to the Internet,
and use of digital health information.

Related Research Access to digital health information is still
far from universal, particularly in older populations and espe-
cially for those who are economically disadvantaged and/or
members of an ethnic minority group. Czaja and colleagues
found less computer experience in African Americans and
Hispanic Americans than in European Americans in a sample
of 1204 individuals aged 19 to 91 years [12]. Those who were
older, members of a minority group, and less educated report-
ed less information technology use. Similarly, from their re-
view of NHATS (National Health and Aging Trends Study)
data on community-dwelling Medicare beneficiaries from
2011 to 2014, Levine and colleagues concluded that digital
health information still has not reached most older adults [13].
In their NHATS sample of 7609 older adults (average age 75,
57% women and 43% men), 76% reported they used mobile
phones, and 63% used computers, but only 43% used the
Internet for any purpose. Far fewer used any digital health
technology: 16% for health-related information, 8% for pre-
scriptions, and 7% to communicate with providers digitally.
The researchers found only small increases in use from 2011
to 2014 and commented that reliance on data about general
population use of the Internet is likely to result in overestima-
tion of the use of digital health technology by older adults. The
NHATS data also point to socioeconomically based dispar-
ities: higher income and educational levels were associated
with greater use of digital health technology. Those who were
older, in poor health, divorced, Black, or Latino reported low-
er use [13].

Widely differing degrees of Internet access and use are
likewise found in smaller, more focused samples, reflecting
differences across socioeconomic and ethnic/racial groups.
For example, in a primarily Asian (Chinese and Korean),
low-income immigrant group of older adults, Jung and col-
leagues found 59% reported they had never used a computer
at all [14]. Similarly, Choi and Di Nitto found that only 17%
of 764 low-income, homebound older adults used the Internet.
An additional 14% reported they had stopped using it due to

the effects of disability, pain, or vision loss [15]. The majority
of those who were previous users reported they could not
afford an Internet subscription or new electronic device.
Those who had never used the Internet were more likely to
be Black or Hispanic and have lower incomes. The
researchers noted that relatively few participants used
the Internet despite the potential benefits of accessing
health-related information [15]. Pena-Purcell found low-
er Internet health information seeking among Hispanics
than non-Hispanic Whites [16]. Nevertheless, the
Hispanic participants were positive about the potential
benefits of using digital health information and likely
to agree that DHI improves understanding of medical
conditions and treatment, gives patients confidence to
talk to their provider about health concerns, and helps
them get treatment they would not otherwise receive.

Swed and colleagues conducted a similar analysis of data
from the National Center for Veterans Analysis and Statistics
(NCVAS) on a nationally representative sample of 8509 vet-
erans, 91% of whom were male, 11% Black [17]. While they
too found similar determinants of Internet usage, their results
also provide empirical support for the importance of address-
ing this digital divide: veterans who used the Internet only
once a month or less had 81% higher odds of reporting poor
health independent of socioeconomic factors.

In stark contrast to the findings among older, less educated,
less financially secure individuals, Tomko and colleagues
found that 91% of their somewhat younger, relatively well-
educated (60% had at least some college) sample aged 45 to
70 had Internet access [18]. However, when asked to make a
choice between a digital or print decision aid for prostate
cancer screening, a larger number preferred receiving it in
print rather than digitally (52% vs. 37%). Race (White vs
non-White) was a significant predictor of use of the decision
aid (OR = 2.43, 95% CI: 1.77, 3.35) as were education and
their print vs web-based information preference [18].

There is considerable evidence of a digital health infor-
mation divide between older and younger populations
and, within the older population, between lower- and
higher-income groups and between minority and non-
minority populations [19]. Few studies, however, have
qualitatively explored reasons for this persistent digital
health information disparity. These reasons may provide
new insights and guidance for efforts to eliminate this
critical disparity. The aims of this mixed methods study
were to describe the extent of computer ownership,
Internet access, and digital health information use in older
Afr ican Amer icans , Afro-Car ibbeans , Hispanic
Americans, and European Americans quantitatively; iden-
tify factors related to electronic device ownership, Internet
access, and digital health information use; and explore
qualitatively the reasons for any differences found quan-
titatively employing a series of focus groups.
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Design and Methods

Design A sequential explanatory mixed methods approach in
which quantitative data is obtained and analyzed first, and the
subsequent qualitative data are collected to help explain the quan-
titative results was employed for this study [20]. The quantitative
data were collected as part of the Healthy Aging Research
Initiative (HARI), an in-depth survey of the health and well-
being of multiethnic community-dwelling older adults in South
Florida. The survey included questions addressing computer
ownership, Internet access, and digital health information use.
Upon completion of this study, three HARI data collection sites,
a low-income senior housing site and two service agencies, were
used to conduct four focus groups on Internet access and digital
health information use to further explore and better understand
the reasons for differences in the use of digital health information
across minority and non-minority older adults.

Sites The HARI quantitative data were collected from low-
income housing sites, senior centers, churches, and other ser-
vice agencies in Miami-Dade, Broward, and Palm Beach
counties of South Florida. The four focus groups were con-
ducted at three sites selected for their high concentrations of
potential participants representing the four predominant ethnic
groups in South Florida, African Americans, Afro-
Caribbeans, Hispanic Americans, and European Americans.
Residents of the low-income senior housing complex selected
were primarily African American and Afro-Caribbean. The
Miami-Dade county service agency included a senior center
attended by primarily low- to moderate-income monolingual
(Spanish) Hispanic Americans. The third site was a Memory
Center that offered a variety of counseling and support ser-
vices in a relatively affluent community.

Sample Inclusion criteria for the HARI study were age ≥
60 years, walking independently or with an assistive device,
age and education-adjusted Mini-Mental State Examination
score ≥ 23, and self-reported identification with one of the four
ethnic groups studied (African Americans, Afro-Caribbeans,
Hispanic Americans, and European Americans) [21].
Altogether, 562 older adults provided information about their
computer ownership, Internet access, and digital health infor-
mation use in the survey. The sample included 100 African
Americans, 113 Afro-Caribbeans, 129 Hispanic Americans,
and 220 White non-Hispanic European Americans. Detailed
sociodemographic data may be found in Table 1.

Forty-nine older adults participated in the focus groups. For
the first focus group, there were 28 low-income African
American and Afro- Caribbeans, aged 51 to 95 (average age
73, SD 11), among which 7 were men and 21 were women. In
the second focus group, there were 12 low- to middle-income
Hispanic participants aged 66 to 86 (average age 72, SD 15)
among which 2 were men and 10 were women; in the third
and fourth group (which were conducted on consecutive days
at the third site to accommodate participant schedules), there
were 9 middle- to high-income European Americans, aged 65
to 84 (average age 73, SD 4.75), among which 4 were men
and 5 were women.

Data Collection
& Quantitative Survey. In the HARI study, three to four

separate interview sessions for assessment of physical
and psychosocial status and health-related behaviors, in-
cluding computer ownership and access to and use of the
Internet for health-related purposes, were conducted by
bilingual English-Spanish and English-Creole members
of the research team. Participants were asked if they

Table 1 Comparison of ethnic groups: sociodemographic characteristics of quantitative study sample

African American Afro-Caribbean Hispanic American European American

M SD M SD M SD M SD F p

Age 71.06 7.08 72.47 7.73 72.61 7.29 76.60 8.92 14.77 < 0.0001

Years of education 13.11 3.83 11.34 5.09 10.83 5.28 15.50 3.76 37.29 < 0.0001

Gender n (%) n (%) n (%) n (%) χ2 p

Male 18 (18%)
82 (82%)

30 (27%)
83 (73%)

24 (19%)
105 (81%)

85 (39%)
135 (61%)

23.10 < 0.0001

Female

Born in the USA

Yes 99 (99%) 21 (19%) 11 (9%) 201 (91%) 373.76 < 0.0001

No 1 (1%) 92 (81%) 118 (91%) 19 (9%)

Medicaid assistance

Yes 24 (24%) 34 (30%) 53 (41%) 11 (5%) 69.61 < 0.0001

No 76 (76%) 79 (70%) 76 (59%) 209 (95%)

M mean, SD standard deviation
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owned a computer, laptop, or tablet and had accessed the
Internet for any purpose or searched for health-related in-
formation online. If they had not used the Internet to
search for health-related information, they were asked
why not and given a list of the most common reasons from
which they could select as many as were relevant.

& Focus Groups. Flyers announcing the focus groups were
posted, and participants for the focus group were recruited
by staff at the three participating sites. At two sites, par-
ticipants received a small gift card for their participation,
but at the third site (groups 3 and 4), they were offered a
light lunch based on the recommendations of agency staff.
The same approach to introducing the subject under dis-
cussion was used with each group. The 60-min meetings
began with a welcome, introduction of the group leaders,
and an explanation of the purpose of the group and verbal
consent including the recording of the sessions and partic-
ipants’ rights to participate to the extent they wished or
withdraw as approved by the University Committee for
the Protection of Human Subjects (IRB). To provide con-
text for the discussion, the groups were shown two exam-
ples of health-related information that can be found online:
GERD: Which treatment should I use? and a comparison
of the costs of commonly prescribed medications for type
II diabetes [22, 23]. They were then asked what experi-
ences they had, if any, with similar materials, as well as
their opinion of them and their thoughts regarding how,
what, when, and where this information should be made
available to them, their families, friends, and neighbors.
Participants were encouraged to respond freely and to
share their experiences with digital health-related informa-
tionwith the group. A bilingual native Spanish speaker led
the discussion with the Hispanic group in Spanish (prima-
ry language of all these older participants in the second
group). The discussion in Spanish was recorded, tran-
scribed, and translated and then back translated by bilin-
gual native speakers. A bilingual native Haitian Creole
speaker led the African American/Afro-Caribbean group
in both English and Haitian Creole and translated simul-
taneously, so participants could understand each other.
The translations were recorded by a second group leader
and later transcribed and checked for accuracy by a third
team member. The third and fourth focus groups (the
European American participants) were conducted in
English. A second group leader audio-recorded participant
comments which were later transcribed and checked for
accuracy by the group leaders prior to analysis.

Data Analysis Sociodemographic characteristics of the HARI
sample are reported as descriptive statistics. Reports of com-
puter ownership, Internet access, and digital health informa-
tion use were compared across ethnic groups using the chi-

square statistic for categorical data and analysis of variance for
continuous variables. The sociodemographic factors associat-
ed with computer ownership and Internet and digital informa-
tion use were evaluated using logistic regression.

Thematic and pattern analysis of the focus group data was
done using the approach described by Miles, Huberman, and
Saldaña employing multiple cycles of coding for category,
theme, and pattern and comparing these within and across
the four focus groups followed by interpretation and integra-
tion with the quantitative results [20, 24]. This was done by
the first author and then reviewed and revised in discussion
with the members of the research team based on their reading
of the focus group transcripts. Differences in interpretation
were reconciled through discussion by the team until consen-
sus was achieved. The rigor of the qualitative analysis was
addressed by the maintenance of a detailed audit trail and
review of the completed summary by a focus group leader
and/or translator. Negative case analysis led to the identifica-
tion of important differences across the four focus groups.

Results

Community Sample Sixty percent (n = 338) of the community
survey sample reported that they owned some type of com-
puter, whether a desktop, laptop, or tablet. Close to one-half
(49%, n = 278) of the 562 older adults interviewed indicated
that they used the Internet. The number dropped to 38% (n =
211) when they were asked if they used health-related infor-
mation obtained electronically. When asked why they did not
use the Internet, the answers varied considerably from one
person to another. Sixty-four (23%) of the 284 participants
who did not use the Internet reported that they had never
learned how or never tried it. A smaller number (n = 22, 8%)
responded affirmatively when asked if they felt intimidated by
computers. Small numbers reported they had physical prob-
lems (n = 2), did not trust the information (n = 2), or were
concerned about privacy issues when using the Internet (n =
2). Thirty-eight (13%) indicated they were not interested in
using computers or the Internet, and 28 (10%) indicated they
would leave it to their providers to provide them with the
health information they needed. The remainder did not select
a particular reason why they did not use the Internet to access
digital health information.

Ethnic Group Differences There were significant differences in
Internet access by ethnic group membership. Sixty-eight per-
cent (n = 151) of the European Americans reported frequent
Internet access compared with 38% (n = 38) of the African
Americans, 31% (n = 35) of the Afro-Caribbeans, and 42%
(n = 54) of the Hispanic American participants (χ2 (N =
562) = 56.04, p < 0.0001). A similar pattern with higher per-
centages was found in reported ownership of a computer.
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Seventy-nine percent (n = 174) of the European Americans
reported that they owned a desktop, laptop, or tablet compared
with 54% (n = 54) of the African Americans, 44% (n = 50) of
the Afro-Caribbeans, and 46% (n = 60) of the Hispanic
American participants (χ2(N = 562) = 56.43, p < 0.0001).
The reported use of the Internet for health-related information
follows the same pattern but at lower percentages: 54%
European Americans, 34% African Americans, 26% Afro-
Caribbeans, and 23% Hispanic Americans reported affirma-
tively, a significant difference across these ethnic groups
(χ2(N = 562) = 42.86, p < 0.0001). Across the total sam-
ple, those who were on Medicaid were significantly less
likely to own a computer: one-third of those on
Medicaid owned a computer, while two-thirds of those
who were not on Medicaid owned a computer (χ2(N =
562) = 48.64, p < 0.0001).

Social Determinants Logistic regression was used to identify
sociodemographic characteristics independently associated
with computer ownership, Internet use, and the use of digital
health information. Older age and lower levels of educational
achievement predicted lower computer ownership, Internet
access, and use of digital health-related information. Lower
income as measured by receiving Medicaid also predicted
lower computer ownership, Internet access, and use of
health-related information online. Gender and immigrant sta-
tus (not born in the USA) did not predict any of these. Ethnic
group membership, however, predicted lower computer own-
ership and access to the Internet in the African American,
Afro-Caribbean, and Hispanic groups. Less access to digital
health-related information was predicted only by African
American or Afro-Caribbean group membership, not
Hispanic group membership (Table 2).

Table 2 Logistic regression:
factors associated with the use of
digital health technology

B SEb β Odds Ratio 95% CI p

Computer ownership*

Age − 0.09 0.0150 − 0.4320 0.910 0.883 0.937 < 0.0001

Years of education 0.09 0.0247 0.2493 1.097 1.045 1.152 0.0002

Gender − 0.14 0.2403 − 0.0351 0.866 0.541 1.388 0.5507

Born in USA 0.40 0.3629 0.1089 1.494 0.734 3.043 0.2685

African American − 1.61 0.3359 − 0.3427 0.198 0.103 0.383 < 0.0001

Afro-Caribbean − 1.41 0.4087 − 0.3074 0.243 0.109 0.542 0.0005

Hispanic − 1.19 0.4203 − 0.2807 0.303 0.133 0.690 0.0045

Receiving Medicaid assistance − 0.55 0.2512 − 0.1326 0.573 0.350 0.938 0.0268

B SEb β Odds Ratio 95% CI p

Internet use*

Age − 0.09 0.0146 − 0.4028 0.916 0.890 0.942 < 0.0001

Years of education 0.12 0.0257 0.3307 1.131 1.075 1.189 < 0.0001

Gender − 0.33 0.2370 − 0.0808 0.719 0.452 1.144 0.1638

Born in USA 0.06 0.3541 0.0168 1.064 0.532 2.129 0.8611

African American − 1.62 0.3230 − 0.3433 0.198 0.105 0.372 < 0.0001

Afro-Caribbean − 1.55 0.3987 − 0.3383 0.211 0.097 0.461 < 0.0001

Hispanic − 0.81 0.4119 − 0.1913 0.443 0.198 0.993 0.0480

Receiving Medicaid assistance − 0.83 0.2773 − 0.1954 0.440 0.256 0.758 0.0031

B SEb β Odds Ratio 95% CI p

Accessing health-related information online*

Age − 0.08 0.0145 − 0.3887 0.918 0.893 0.945 < 0.0001

Years of education 0.14 0.0282 0.3851 1.154 1.092 1.220 < 0.0001

Gender − 0.14 0.2375 − 0.0349 0.867 0.544 1.381 0.5482

Born in USA 0.42 0.3610 0.1158 1.533 0.755 3.110 0.2367

African American − 1.06 0.3155 − 0.2261 0.344 0.185 0.638 0.0007

Afro-Caribbean − 0.85 0.3995 − 0.1850 0.427 0.195 0.935 0.0332

Hispanic − 0.80 0.4255 − 0.1891 0.447 0.194 1.029 0.0585

Receiving Medicaid assistance − 0.74 0.3168 − 0.1781 0.474 0.255 0.881 0.0183

*Reference group equals those who own a computer and use the Internet and digital health information. Odds
ratios are reported for owning a computer, using the Internet, and using digital health information
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The odds of owning a computer or having access to the
Internet were one-fifth as likely in the African American
group as it was for European Americans and one-fourth as
likely for the Afro-Caribbean group. The odds of Hispanic
Americans owning a computer were one-third as likely and
for having access to the Internet less than one-half as great
as for the European Americans. Those who receivedMedicaid
assistance were less than one-half as likely to use either the
Internet or digital health information as were those who did
not receive Medicaid and a little more than half as likely to
own a computer (Table 2). These striking differences are
reflected in comments from focus group participants.

Focus Groups Results from the focus groups are reported by
group to highlight the different emphases of each discussion
followed by a comparison of the themes and patterns across
groups and finally a comparison with the quantitative results.
Due to their small number and consistency in ethnic group
membership and responses, results from groups 3 and 4, both
European Americans, are reported together.

The first focus group was comprised of low-income
African American and Afro-Caribbean older adults. Much of
the discussion in group 1 is related to participants’ very limit-
ed access to the Internet and alternatives to digital sources of
health information (details may be found in Text Box 1).

Text Box 1
Group 1: Low-Income African American and Afro-

Caribbean Participants
Site: Low-Income Housing Community Room/Library

Only two of the 28 individuals (7%) in this group owned an electronic
device with access to the Internet: one laptop and one smartphone.
Another participant reported she had bought a computer, but when she
found it did not have Internet service, “I packed it back up” and
returned it. The remainder said they had no access, but wished they
had.

When asked, they reported that transportation to the county library where
computers are available was possible but limited and difficult. Several
thought their building should make computers available for resident
use.

A major source of health-related information for many in group 1 was a
monthly call by a nurse employed by their Medicare Advantage plan.
“You can ask her anything”, they said. The nurse would remind them
of blood work that needed to be done and would ask if they needed
transportation to their next appointment.

They also received information related to diagnosed problems from the
same source by mail. Four said they read everything they received;
others said they read most of it. One saved all of these mailings in a
binder, another in a large box.

Other sources of health-related information mentioned were family,
friends, drug inserts, and their healthcare providers. It was added that
not all providers share much information. “You need to ask,” they said.

When asked about radio, television, or newspapers as sources of
health-related information, there was little response.When asked about
the best way to get health-related information to them, the response
was “mail it!”

The second focus group was comprised entirely of low- to
moderate-income Spanish-speaking older adults. Much of the
discussion in group 2 was related to patient-provider interac-
tions, particularly provider guidance related to prescribed
medications and how the participants responded to these in-
teractions. Brief mentions were made of health-related infor-
mation on the Internet (Text Box 2).

Text Box 2
Group 2: Low- to Moderate-Income Hispanic Americans
Site: Senior Center Meeting Room

Provider recommendations were mentioned by most as the primary
source of health-related information, “I do whatever the doctor says.”
One added that even though she was feeling really bad, her doctor said,
“keep taking it” (the medication), so she did until a friend told her to
stop.

Participants reported receiving “many papers” when they went to the
doctor and that they did read them. Some also mentioned they would
check the drug insert if they took medication and did not feel well
afterward. However, several who were on multiple medications
complained that they received a lot of information about them but that
“with so many, how do you know which one is causing the problem?”
One added, “I kind of gave up,” trying to sort it out. Another added that
their doctors should know if a medication is going to be all right for
them. “The professional should know,” they said, “we do not have that
knowledge. If you start reading all that information, you will not take
anything.”

One participant who had many allergies said she would first take
half a dose of a new medication to see how she reacts to it.
“You get to know your body and know if something’s wrong.”
One reported using the Internet to search for health-related
information, “If I get a new medication I have my friend
‘Google,’” but said her son (a healthcare professional) warned
her about information from the Internet, that you do not know
where it is coming from.

Reliance on the doctor for information was emphasized by
members of the Hispanic focus group. Participants also referred
to the power of the mind, having a “positive attitude” in
helping them get well and stay well. One reported that since
her problems were not too serious, she did not follow all of her
doctor’s recommendations and was happy with this approach.
Another had cancer and did what the doctor recommended,
adopting what the participant described as a positive attitude,
i.e., “Ok, let us fix it.” One said she would talk first with God
before deciding what to do, and another reported consulting a
friend who was a doctor. There was little mention of searching
the Internet for information.

Groups 3 and 4 were comprised of middle- to high-income
White, non-Hispanic European Americans. Much of the dis-
cussion is related to the variety of sources for health-related
information they had accessed on the Internet. The quality of
the information, how participants used it, and differentiation
from consultations with providers as sources of information
were discussed in some detail (Text Box 3).

Text Box 3
Groups 3 and 4: Moderate- to High-Income European

Americans
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Site: Memory and Wellness Center Conference Room

Participants not only mentioned but also critiqued the usefulness of
various websites, comparing their preferences and experiences across
sites. They noted that some sites should not be considered reliable
sources of information and that some were commercially supported,
although not necessarily unhelpful.

Receiving information from medical providers was also discussed.
Participants were critical of doctors who do not share information or
who tell their patients “do not bother” to read about drugs and their side
effects. One told a story of having a serious illness years ago and being
given three treatment options from which to choose. “These days I’d
have more questions, would do a lot of research, (you) cannot rely on
the doctor.” Another added that some doctors do not like it when you
do your “homework” but that you are smart to do it anyway.

Group participants commented that they generally found packaged
health-related information too general and that they were not specific to
an individual situation. One participant said he had never been given a
decision aid, but if he had, he would like it to be presented as a decision
tree that had yes-no branches.

The value of hearing others’ experiences with the same problem, whether
through blogs, support groups, or with family and friends, was
enthusiastically endorsed. “They understand” participants noted, in a
way that others who have not had the experience cannot.

Themes and Variations Across Four Major Ethnic Groups
Although all of the focus group meetings opened in the same
manner with the group leaders introducing the topic for dis-
cussion as planned, different emphases emerged quickly in
each group. Across the groups, four themes emerged from
the focus groups: barriers to accessing information from any
source, degree of familiarity with digital health information,
alternative sources of health-related information, and the role
of providers as a source of information. Within group varia-
tions across those ethnically diverse groups are also identified.

& Barriers to Accessing Health Information from Any
Source. The theme of barriers resonated most powerfully
in group 1’s African American and Afro-Caribbean par-
ticipants, who expressed great frustration with the difficul-
ties related to obtaining Internet access and digital health
information. Several also mentioned preferring informa-
tion in their primary language (primarily French and
Haitian Creole in this group). Remarkably, no one in the
Hispanic group (#2) raised the language issue, perhaps
due to apparently greater reliance on their providers for
information and greater availability of printed and digital
materials in Spanish. A third barrier was the approach of
some providers, who were reported to engage primarily in
one-way provider-to-patient communication and did not
encourage patient-to-provider communication or an ex-
change between provider and patient. This was raised by
participants in all but group 1.

& Familiarity with Digital Health Information. Across fo-
cus groups, all participants were aware that health-related

information was available online. However, the differ-
ences in actual use of digital health information across
groups were stark. The European Americans reported
checking multiple websites for information, evaluating
the source, and weighing the value of the information.
The Hispanic participants reported a smattering of en-
counters with digital health information and feeling some
caution regarding the accuracy of this information, in
some instances reminded of this by friends or family
members. The African American/Afro-Caribbean partici-
pants reported virtually no acquaintance with digital
health information but expressed a strong desire to be able
to access it. A number of websites were discussed in the
European American groups 3 and 4; only Google search
was mentioned in the Hispanic group 2. Virtually com-
plete lack of access to the Internet or digital health infor-
mation was reported by participants in the African
American and Afro-Caribbean group 1.

& Alternative Sources of Information. Across the groups, a
considerable number of alternative sources of health-
related information were mentioned. Insurers provided
calls from nurses to the insured and mailed printed mate-
rial to many group 1 participants, both of which were
valued and used by the participants. Friends were men-
tioned briefly by all groups, family by the African
American/Afro-Caribbean and European American
groups but again only briefly. Support groups were men-
tioned in the Hispanic and European American groups.
Later in the discussion, the European Americans also
mentioned blogs and similar online sources for exchang-
ing experiences with people who, they said, understood
how they felt. Television, radio, and newspapers were
reported not to be significant sources of health
information.

& Roles of Providers. Providers were identified as signifi-
cant sources of information, indeed the primary or central
source, particularly to the Hispanic Americans.
Participants especially valued a provider’s ability to relate
standard information from printed or digital sources to the
individual’s specific situation. Those providers who did
not provide enough information or who discouraged their
patients from seeking information were viewed
negatively.

& Patterns and Variations Across Ethnic Groups. Across
the groups, interest in accessing digital health-related in-
formation was highest in the African American/Afro-
Caribbean and European American groups. Preferred
sources varied across groups, with the Hispanic partici-
pants relying primarily on providers while most of the
European Americans engaged in active searches for repu-
table sources of information but wanted their providers to
relate that general information to their specific situation.
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The African American and Afro-Caribbean participants
expressed appreciation of the printed materials they re-
ceived and of opportunities to ask whatever they wanted
of the nurse who called them. They expected direction
rather than expanded explanations and individualized in-
formation from their providers. Maintaining a positive at-
titude and using prayer (“talking with God”) to make
health-related decisions were brought up only by
Hispanic American participants. Expressed valuing of
digital health information was strongest in the European
American participants, weak in the Hispanic American
participants, and a wished for goal in the African
American and Afro-Caribbean participants, reinforcing
evidence of the strikingly wide digital health information
divide identified in the quantitative data. Most participants
had received health-related information from their pro-
viders (the “many papers” referred to by the Hispanic
American group) and insurers (the calls and mailed mate-
rials referred to by the African American and Afro-
Caribbean participants), but it did not include digital
health information, even for the European Americans.

Discussion

The presence of a deep digital health divide within the older
population was evident in both the community sample and
focus groups. This divide was associated with age, amount
of formal education, income, and ethnic group membership.
Those individuals who were older, less educated, poorer, and/
or members of an ethnic minority group (African American,
Afro-Caribbean, or Hispanic American) were up to five times
less likely to have access to digital health information than
were those who were younger and more highly educated,
had a higher income, or were European Americans. These
results are similar to those of Swed and colleagues, Levine
and colleagues, and others who found low levels of access
to digital health information in older, poorer, minority, and
immigrant groups [13–15, 17].

The results of the focus group sessions shed some light on
the effects of this disparity and highlight differences in re-
sponse across the minority groups represented. Interest in
obtaining Internet health-related information was highest in
the African Americans, Afro-Caribbeans, and European
Americans, moderate at best in the Hispanic American group.
Ability to afford a device that allows Internet access differed
greatly across groups and participants’ expressed preferences
for provider-patient information or more independent
searches, and involvement in decision-making also varied
considerably. Almost none (2 of 28) of the low-income
African American and Afro-Caribbean participants in the first
focus group had an Internet-enabled electronic device or

convenient Internet access to digital health information.
They expressed frustration with their lack of access and ap-
preciation for the printed materials and telephone calls they
received. The Hispanic American participants in the second
focus group focused more on receiving information from their
medical providers and the power of a positive attitude with
mention of drug inserts, an occasional Internet search, support
groups, and conversations with family and friends and for one,
talking with God. In contrast, the European American group
was Internet savvy, doing “homework” about their health con-
cerns online, but also talking with friends, family, in support
groups, and looking to their providers to relate the information
to their personal situations.

Culture shapes individuals’ expectations of care and of the
patient-provider relationship [25]. The differences in concerns
and preferences voiced in the focus groups suggest caution
that we do not overgeneralize across minority groups. It has
been suggested that Hispanic patients on the whole prefer a
more traditional relationship with their providers which was
evident in the focus group results [26]. This may be related to
valuing personal relationships with providers and a concern
that asking too many questions may jeopardize the relation-
ship [26]. There is also evidence that a small but important
segment of the frail older adult population is more likely than
are younger adults to delegate health-related decisions to a
trusted provider, potentially reducing their interest in seeking
out digital health-related information [27]. Challenges associ-
ated with accessing and utilizing health-related information
emerged from the focus group discussions: the complexity
of sorting out information on multiple drugs, relating general
health information to one’s own situation, the uncertain accu-
racy of information on various websites, and the difficulty of
raising questions with paternalistic providers who engage pri-
marily in one-way provider to patient communication.

Implications The barriers identified here may be under-
appreciated by developers of health-related information, pa-
tient decision aids, and the many apps being developed for
self-monitoring treatment of depression, exercise promotion,
medication self-management, diabetes self-management, and
the like. These can be especially helpful for older adults, a
high proportion of whom have chronic conditions and could
benefit from these new digital health applications if they can
access and use them. At present, digital health technology
development is outpacing parallel efforts to conquer the digi-
tal health divide.

Addressing this digital health divide in the older population
requires attention at several levels. At the policy level, national
connectivity plans are needed, and greater effort to provide
universal Internet access needs to be made [28]. Municipal
broadband networks can achieve this at the local level [29].
Eventually Internet service needs to be redefined as a neces-
sity, not a luxury, a necessary utility like electricity and water
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or to become a free service supported by advertisements as are
broadcast radio and television [28]. Not only does it need to be
affordable but also adequate for the job. Some free Internet
services have been plagued with slow speed, weak indoor
signals, and high “installation” fees to subscribers as well as
service cancelation fees, leaving many of those who cannot
afford the cost of Internet service still disconnected and
disenfranchised [30, 31]. The effects of the COVID-19 pan-
demic highlighted how essential access to the Internet and to
digital health information is in all communities [30, 32]. New
approaches were tested during school shutdowns when stu-
dents and teachers could only connect virtually. Inexpensive
laptops or tablets, mobile hot spots, and wireless gateways
were made available to students without access, enabling full
participation in their online classes [33]. Older adults who
qualify for federal nutrition programs or Medicaid, live in
public housing, or are veterans may qualify for programs pro-
viding low-cost computers and Internet access [34]. Free ac-
cess at public sites such as community centers, libraries, and
community rooms of senior living facilities can also be
used to introduce people to Internet use and to provide
training for those who are not computer literate. The
training programs are especially helpful to those individ-
uals who lack experience and/or are intimidated by the
Internet and need education and support.

Healthcare providers can support their patients’ transition
from passive to active participants in their care including the
use of digital health information. There are also indications in
the comments of focus group participants that digital health
technologies need to be more customized and culturally sen-
sitive as well as available in the patients’ primary language
than they are currently. For the present, there is still an impor-
tant role for print-based information as well [18].

Limitations The strengths of this study lie in the diversity of
the sample, the breadth of the community survey questions,
and the added depth of understanding gained from the focus
group discussions. Limitations were the use of a convenience
sample that may not be representative of the broader popula-
tions of interest and possible reluctance of focus group partic-
ipants to raise some issues within a group. For example, bar-
riers to access of digital health information such as cost or
lower education, which were evident from the quantitative
data, were not raised in the focus groups. These more personal
concerns might have been voiced in individual interviews.
Too, the differences across the ethnic groups clearly interact
with, but are not entirely due to, the differences in income
across the groups. Disentangling the complex factors that un-
derlie these disparities is a challenging task [10].

Several questions remain about the digital health divide in
the older population. While it is clear that there is a cultural
effect, we need a better understanding of several additional
issues: (1) perceptions of the use of technology and

specifically health-related technologies, (2) expectations re-
garding the role of the older adult as an active participant in
one’s healthcare, (3) means for raising the levels of basic
computer and health literacy which are needed to use digital
health technology comfortably and effectively, and (4) indi-
vidual preferences for the traditional patient-provider role vs
being an activated, involved patient with a responsive provid-
er. The individual factors that many affect readiness to use
digital health information, i.e., technological readiness, were
not fully addressed in this study and should be further ex-
plored [35]. A final challenge to researchers who are develop-
ing and testing new uses of digital health technology is the call
from these participants for health information available in
print, telephonically, and in other non-digital formats as well
as digitally until such time as access to digital health informa-
tion is universal.

Conclusion

The ultimate goal of most digital health information develop-
ment is to have an informed patient [17]. It is time to place the
patient in the center of integrated healthcare systems, not at the
periphery with technology facilitating the operation of the
system. Increasing use of digital health technologies, whether
mobile (mHealth) apps to track diet or exercise, to provide
information on the meaning of a particular symptom or on
the treatment for a health concern, portals that allow patients
access to their electronic health records, decision aids that
prepare patients to discuss options with their providers, mak-
ing telehealth appointments with providers and so forth, need-
lessly, though unintentionally, excludes, marginalizes, and
disenfranchises those who are older, have low incomes, have
low health literacy, and/or are members of minority groups [6,
36]. Until Internet access is universal, creative use of printed
materials, telephone calls, in-person groups, family assistance,
individual meetings, and mailings are needed for those disad-
vantaged and minority older adults who remain affected by
this digital health information disparity.
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