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Cardiovascular disease prevention strategies include aspirin use as a preventive
measure. The internet can be used to raise public awareness, promote healthy lifestyles,
and improve disease management. This pilot study describes the feasibility of an
OPEN ACCESS educational website to recruit and follow adult internet users to examine whether they
Edited by: talked to their physician about aspirin and initiated aspirin use. As part of a statewide
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intervention promoting an aspirin regimen to prevent heart attacks and strokes in
Minnesota, visitors to the website were encouraged to complete an aspirin candidacy
tool. Between October, 2015 and February, 2016, men 45-79 and women 55-79 who
identified as aspirin candidates were invited to participate in a 6-month study involving
four, 5min online surveys to examine physician discussions about aspirin, aspirin use,
and mobile technology use. During the 5-month recruitment period, 234 adults enrolled
in the study. Of the 174 who completed the baseline survey and at least one follow-up
survey, 74 (43.5%) did not use aspirin at baseline. During follow-up, 12 (16.2%) talked
to their doctor about aspirin and 31 (41.8%) initiated aspirin use. Internet, social media,
and mobile technology use were high among this population. An educational website may
have provided a cue to action for aspirin discussions with physicians and aspirin initiation.
More research is needed to evaluate the utility of on-line tools to increase appropriate
aspirin use among internet-using populations.
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INTRODUCTION

Cardiovascular disease (CVD) prevention strategies have utilized the internet to raise
public awareness, promote healthy lifestyles, and improve disease management among the
population of internet users that includes over 90% percent of U.S. adults (1). Much
of the research surrounding internet-based CVD interventions has focused on individually
tailored, interactive interventions among participants recruited primarily from work sites or
medical clinics. The health outcomes measured have spanned risk reduction goals (smoking
cessation, increased physical activity, and dietary control) to disease management goals
(medical appointment adherence, medication compliance, and self-care strategies) (2-7).
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FIGURE 1 | Example of “Ask About Aspirin” advertisement and website.
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Little is known about the impact internet-based CVD
interventions may have on the behaviors of community-
based internet users. In addition, it is unclear whether internet
users who are middle-aged or older are willing to participate in
online research.

As part of a large public health campaign promoting
aspirin use to reduce heart attacks and strokes, an educational
website and aspirin candidacy tool were created to prompt
aspirin discussions with physicians and aspirin initiation when
indicated. The aims of this study are to assess among those
individuals identified as potential aspirin candidates from the
online self-assessment the: (1) feasibility of recruiting and
retaining a cohort of middle-aged to older internet users; (2)
computer and mobile technology use of these individuals; and
(3) proportion of these individuals who seek advice from their
physician and who adopt a preventive aspirin regime.

METHOD

Community-Based Intervention

A multi-year, state-wide, media and health professional campaign
was launched in 2012 in Minnesota to promote the 2009 U.S.
Preventive Services Task Force (USPSTF) recommendations
on aspirin use for the primary prevention of cardiovascular
disease (8). The media campaign included radio spots, billboards,
print and online advertisements (Facebook, Twitter, Pandora,
Google Adwords), and brochures that encouraged individuals
to talk to their doctor about a preventive aspirin regimen.

Simultaneously, the media campaign directed individuals to
visit the “Ask About Aspirin” educational website for more
information about aspirin and to find out if they are an aspirin
candidate (Figure1). Adults in the 2009 USPSTF candidacy
range (men 45-79 years; women 55-79 years) were encouraged to
complete an aspirin candidacy tool that consisted of 9 questions
addressing age, sex, CVD history, and contraindications to
aspirin use. Those identified as potential aspirin candidates
learned that aspirin may be beneficial for them and were advised
to speak with their physicians about initiating a preventive
aspirin regime.

Study Design

Between October, 2015 and February, 2016, adults who
completed the aspirin candidacy tool, identified as aspirin
candidates, and who were men 45-79 years and women 55—
79 years old (Figure2) were invited to participate in a 6-
month online study about their aspirin-related behaviors and
mobile technology use via a pop-up box on the website
(Figure 3). To learn more about the study, interested individuals
provided their first name and email address to facilitate a
point of contact. Confidentiality was assured at the point of
contact and was expanded upon in the on-line consent form.
Once informed consent about the study was obtained from
participants, they were asked to complete four, 5min online
surveys across a 6-month follow-up period (baseline and 1-, 3-,
and 6-months).
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FIGURE 2 | Aspirin candidacy, study invitation, and aspirin initiation among visitors to the educational website.
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Survey questions addressed sex (male/female), age (age
reported in years at time of survey), aspirin discussions with
physicians, aspirin use, and mobile technology and social media
use. Aspirin discussions were determined by a “Yes/No” response
to the baseline question “Have you ever talked with your doctor
or other health professional about whether you should use aspirin
as a means for preventing a heart attack or stroke?” In the
follow-up surveys, this question began with the phrase “Since the
last online survey you completed x month(s) ago...” to assess
temporality. Aspirin use was determined by a “Yes/No” response
to the question “Do you currently take aspirin to prevent a heart
attack or stroke?”

Participants received a $5 Amazon.com gift card via email
for each survey they completed during the first 3-months, and
a $10 Amazon.com gift card for the final survey at month 6.
Links to the online surveys were emailed at each time point,
followed by 2 reminder emails within a week if surveys had not
been completed. Qualtrics (Qualtrics, Provo, UT) was used as
the online survey management software. Data analyses included
logistic regression (sex and baseline aspirin use), a two sample
t-test (age and baseline aspirin use), and Pearson’s chi-square
tests (media use and baseline aspirin use) and were conducted
using Stata version 12 (StataCorp LP, College Station, Texas). The
University of Minnesota’s Institutional Review Board, responsible
for the ethical conduct of human research, approved the study.

RESULTS

During the 5-month enrollment period, there were 32,584
unique visits to the “Ask About Aspirin” website of which
4,388 visitors started the aspirin candidacy tool. Two thousand
two hundred and seventy three completed the assessment and
were identified as aspirin candidates which prompted a study
invitation; 234 (10.2%) enrolled in the study and completed a
baseline survey. Of these 234 participants, 149 (63.6%) completed
the survey at month 1, 140 (59.8%) at month 3, and 123
(52.5%) at month 6. More women than men participated (58.0
and 41.9%, respectively) and the mean age was 61.9 years
(range, 46-79 years).

When restricting analyses to the 233 participants who
answered “Yes” or “No” to the aspirin use question, 59 (25.3%)
completed only the baseline survey, 29 (12.4%) completed
2 surveys, 52 (22.3%) completed 3 surveys, and 93 (39.9%)
completed all 4 surveys. At baseline, men were more likely
to be aspirin users than women (OR = 2.73, 95% CI =
1.44, 5.18); age was not significantly different between aspirin
users and non-users, 62.5 and 61.0 mean ages, respectively
(t = —1.4476, p = 0.15).

One hundred and seventy four participants completed both
the baseline survey and at least one follow-up survey, with
100 (57.4%) reporting current aspirin use on the baseline
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FIGURE 3 | Example of study invitation upon completing the aspirin candidacy tool. This image was updated when the study invitation went “live” on the website to
include the exact dollar amounts and the type of gift card (amazon.com rather than Target gift cards were used).
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survey. Of the 74 participants who did not use aspirin at
baseline, 31 (41.8%) initiated aspirin use to prevent a heart
attack or stroke and 12 (16.2%) talked to their doctor about
aspirin use during the follow-up period. The majority of these
31 individuals started aspirin in the first month (Figure 2).
When examining the 31 aspirin initiators further, 12 (38.7%)
talked to their doctor about aspirin use during follow-up,
9 (29.0%) had discussed aspirin use with their doctor prior
to baseline, 6 (19.3%) initiated aspirin use on their own,
and 4 (12.9%) took aspirin previously, stopped, and then
restarted during the study. Of the 100 participants who reported
aspirin use at baseline, 96 (96.0%) continued using aspirin
during follow-up.

The majority of participants accessed the internet and used
social media sites several times a day. A majority also used laptops
or tablets and used cell phones to access the internet. Eighty-
three percent used cell phones to access the internet and 87% used
social media. No difference in technology use existed between the
baseline aspirin users and aspirin non-users (Table 1).

DISCUSSION

The study showed that it is feasible to recruit and retain a middle-
aged to older, internet-using population in an online study.
Participation rates for individuals recruited via the internet have
ranged between <1% to approximately 15% among teenagers,
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TABLE 1 | Computer or mobile technology use among participants by baseline aspirin use.

Survey questions regarding computer and mobile Total cohort ASA non-users ASA users Chi-square
technology use (n =174) (n = 74) n (%) (n = 100) n (%)

Which of the following devices do you use at least once a month?

Desktop computer 107 (61.4%) 46 (62.1%) 61 (61.0%) 0.88
Laptop computer or notebook 116 (66.6%) 49 (66.2%) 67 (67.0%) 0.91
Tablet computer 117 (67.2%) 48 (64.8%) 69 (69.0%) 0.57
How often did you use Internet or email?*

Several times a day 150 (86.2%) 62 (83.7%) 88 (88.0%) 0.44
About once a day or less 22 (12.6%) 11 (14.8%) 11 (11.0%)

Which of the following types of social media have you ever used?

Facebook 144 (82.7%) 61 (82.4%) 83 (83.0%) 0.92
LinkedIn 79 (45.4%) 36 (48.6%) 43 (43.0%) 0.46
Pinterest 76 (43.6%) 38 (51.3%) 38 (38.0%) 0.08
Instagram 29 (16.6%) 10 (13.5%) 19 (19.0%) 0.34
Twitter 37 (21.2%) 17 (22.9%) 20 (20.0%) 0.64
In the past month, about how often did you use any kind of social media, like Facebook, LinkedIn, Pinterest, Instagram, or Twitter?

Several times a day 80 (45.9%) 33 (44.5%) 47 (47.0%) 0.57
About once a day 42 (24.1%) 17 (22.9%) 25 (25.0%)

3-5 days a week or less 29 (16.6%) 15 (20.2%) 14 (14.0%)

Have you ever used your cell phone to send or receive email?*

Yes 136 (78.1%) 63 (85.1%) 73 (73.0%) 0.08
No 34 (19.5%) 10 (13.5%) 24 (24.0%)

Have you ever used cell phone to send or receive text messages?*

Yes 160 (91.9%) 70 (94.5%) 90 (90.0%) 0.39
No 10 (6.7%) 3 (4.0%) 7 (7.0%)

On average, how many text messages do you send and receive in a month?*

1-20 36 (20.6%) 14 (18.9%) 22 (22.0%) 0.62
21-50 41 (23.5%) 17 (22.9%) 24 (24.0%)

51-100 39 (22.4%) 16 (21.6%) 23 (23.0%)

>100 40 (22.9%) 21 (28.3%) 19 (19.0%)

Have you ever used your cell phone to access the internet?*

Yes 144 (82.7%) 65 (87.8%) 79 (79.0%) 0.22
No 25 (14.3%) 8(10.8%) 17 (17.0%)

*Percentages do not add up to 100% due to individuals who responded “Don’t Know” or “Refused.”

and young to middle-aged adults (9-14). Study retention rates
among internet-based interventions ranged widely, with follow-
up rates of 13% to >80% (9, 10, 12, 15, 16). This study’s
participation rate of 10% and retention rate of 53% suggest that
age may not be a barrier, as age-related differences in internet use
are decreasing (17).

As may be expected among internet users, a higher percentage
of the participants used smart phones and social media than the
general adult population. Among U.S. adults, 79% of individuals
ages 50-64 and 53% of those 65 years and older own a
smartphone compared to 83% in the current study sample.
In addition, 69% of 50-64 year olds and 40% of individuals
65 years and older use social media compared to 87% in this
study (18, 19). Individuals recruited from the internet may
be more frequent users of other mobile technology and social
media platforms, and thus may be more responsive to health
interventions that leverage varied mobile and social media tools
or outlets.

A majority of the participants were already using aspirin
to prevent a heart attack or stroke at the start of the study.
Given the websites focus on the benefits of preventive
aspirin use, such individuals may have been seeking online
health information to confirm their current health behaviors.
Among participants who did not use aspirin at baseline,
aspirin initiation increased most dramatically during the
first month of follow-up. This uptake in aspirin use is
noteworthy given the minimal interaction the website
provided its visitors and the short time span in which
aspirin initiation was achieved. Individuals seeking online
health information may be motivated to improve their health,
and thus more responsive to behavior change and health
maintenance messaging.

Approximately two thirds of the participants, who initiated
aspirin use during follow-up, had had an aspirin discussion
with their physician either prior to or during the study. This
may suggest that the website prompted them to either act upon
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previous aspirin discussions with their physicians or to initiate
new ones. Positive associations between aspirin discussions with
a physician and aspirin initiation have been shown in other
studies (8, 20).

An unique opportunity may exist for public health campaigns
to promote community-wide behavior change among internet-
users and to monitor its impact. With internet use among
older adults becoming nearly universal (1, 17), internet-based
campaigns focusing on CVD prevention are likely to see increases
in reach and impact among this population.

Limitations

As a pilot study, the findings presented are primarily exploratory
and hypothesis-generating. The lack of a control group and small
numbers may limit the generalizability of the study findings
to other middle-age to older internet users. Self-selection bias
may be present since study participants may be more motivated
to act upon internet-based health information than non-study
participants. Aspirin initiation may be subject to self-report
bias; however, this bias is likely minimal (21). It is not known
whether aspirin initiators included individuals who should not
be taking aspirin. The educational website and aspirin candidacy
tool encouraged all individuals to ask their physician or health
professional if a preventive aspirin regime was right for them.

CONCLUSION

This study provides preliminary evidence that it is feasible
to recruit and maintain a middle- to older aged population
of internet users in an online study. In addition, this study
suggests that an educational website and aspirin candidacy tool
may provide a promising CVD prevention strategy to increase
aspirin physician discussions and aspirin use. The frequent and
widespread use of mobile technology and social media platforms
in this study suggest that older adult internet users may also be
amenable to more varied digital interventions. More rigorous
studies, such as randomized controlled trials, are needed to
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