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Abstract
Background: Mobile phone and tablet ownership have increased in the United States over the last decade, contributing to the
growing use of mobile health (mHealth) interventions to help patients manage chronic health conditions like diabetes. However,
few studies have characterized mobile device ownership and the presence of health-related apps on mobile devices in people with
a self-reported history of hypertension.
Objective: This study aimed to describe the prevalence of smartphone, tablet, and basic mobile phone ownership and the presence
of health apps by sociodemographic factors and self-reported hypertension status (ie, history) in a nationally representative sample
of US adults, and to describe whether mobile devices are associated with health goal achievement, medical decision making, and
patient-provider communication.
Methods: Data from 3285 respondents from the 2017 Health Information National Trends Survey were analyzed. Participants
were asked if they owned a smartphone, tablet, or basic mobile phone and if they had health apps on a smartphone or tablet.
Participants were also asked if their smartphones or tablets helped them achieve a health-related goal like losing weight, make a
decision about how to treat an illness, or talk with their health care providers. Chi-square analyses were conducted to test for
differences in mobile device ownership, health app presence, and app helpfulness by patient characteristics.
Results: Approximately 1460 (37.6% weighted prevalence) participants reported a history of hypertension. Tablet and smartphone
ownership were lower in participants with a history of hypertension than in those without a history of hypertension (55% vs 66%,
P=.001, and 86% vs 68%, P<.001, respectively). Participants with a history of hypertension were more likely to own a basic
mobile phone only as compared to those without a history of hypertension (16% vs 9%, P<.001). Among those with a history of
hypertension exclusively, basic mobile phone, smartphone, and tablet ownership were associated with age and education, but not
race or sex. Older adults were more likely to report having a basic mobile phone only, whereas those with higher education were
more likely to report owning a tablet or smartphone. Compared to those without a history of hypertension, participants with a
history of hypertension were less likely to have health-related apps on their smartphones or tablets (45% vs 30%, P<.001) and
report that mobile devices helped them achieve a health-related goal (72% vs 63%, P=.01).
Conclusions: Despite the increasing use of smartphones, tablets, and health-related apps, these tools are used less among people
with a self-reported history of hypertension. To reach the widest cross-section of patients, a mix of novel mHealth interventions
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and traditional health communication strategies (eg, print, web based, and in person) are needed to support the diverse needs of
people with a history of hypertension.
(JMIR Mhealth Uhealth 2019;7(1):e12228) doi:10.2196/12228
KEYWORDS
smartphone; text messaging; health communication; ownership; goals; cell phone; telemedicine; hypertension; tablets; chronic
disease

Introduction
In recent years, mobile health (mHealth) interventions have
been proposed as promising strategies for delivering health
interventions to people with chronic health conditions [1,2]. For
example, mHealth interventions for type 2 diabetes account for
a sizable proportion of published articles [1-5]. However, the
literature on mHealth interventions for cardiovascular disease
generally and hypertension specifically is less robust [6-8]. This
gap in the literature is notable, given that heart disease is the
primary cause of death among adults in the United States [9,10]
and hypertension is a major risk factor for heart disease [10-13].
Recent reports estimate that the proportion of US adults with
hypertension is approximately 46% [13,14]. If people in the
prehypertension range are considered, hypertension becomes a
concern for more than half of US adults, thereby highlighting
the need to initiate more mHealth approaches to help prevent
or manage hypertension (eg, medication management and
lifestyle change).
Broadly, mHealth is conceptualized as an area of electronic
health (eHealth) that uses mobile technologies such as mobile
phones and wireless devices for health research and healthcare
delivery [15,16]. Examples of mHealth interventions include
short message service text messaging, telephone-delivered
interventions (eg with a nurse or health coach),
Bluetooth-enabled pill boxes and fitness monitors, and
health-related smartphone apps [17-20]. A report published by
the Pew Research Center in 2015 noted that text messaging was
the most widely used smartphone basic feature or app, with
approximately 97% of smartphone owners reporting that they
used text messaging at least once over the course of 1 week
[21]. This finding was part of an “experience sampling” survey
conducted by Pew Research Center in which smartphone owners
were contacted twice a day for a week and queried about how
they used their smartphone in the hour immediately before
answering survey questions [21].
The use of mHealth interventions over time has largely mirrored
the rapid growth in ownership of smartphones and other devices
over the last two decades [2,22,23]. In 2018, approximately
95% of Americans owned a mobile phone of some kind [23].
Between 2010 and 2016, the Pew Research Center reported that
smartphone ownership among Americans increased from 35%
to 77% and tablet ownership increased from 3% to 51% [24].
Among adults who own basic mobile phones only, those aged
≥65 years comprise the largest proportion (40%) compared to
all other age groups. With regard to race, the proportion of basic
mobile phone ownership for white, black, and Hispanic people
was 17%, 23%, and 20%, respectively [23]. With regard to
mobile health apps, more than 300,000 apps are available to the
http://mhealth.jmir.org/2019/1/e12228/
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general public to download from Google Play and the Apple
Store [25]. Some early evidence suggests that apps are associated
with behavior change intentions as well as actual behavior
change related to diet, physical activity, weight loss, and
smoking cessation [26,27]. However, few health-related apps
are evidence based [28] and few are consistently used over time
[27,29].
Despite the ubiquitous use of mobile phones in the United States
and growing interest among researchers to develop mHealth
interventions for people with chronic diseases, the data are still
limited with regard to mobile phone ownership and the use of
mHealth interventions among people with a self-reported history
of hypertension. Thus, the objectives of this study were to
answer four key questions:
1.

2.

3.

4.

Do people with a self-reported history of hypertension differ
from those without a self-reported history of hypertension
in terms of basic mobile phone, smartphone, and tablet
ownership?
Among people with a self-reported history of hypertension
exclusively, does mobile device ownership differ by age,
gender, race/ethnicity, or education?
Are there differences between people with and those without
a self-reported history of hypertension with regard to having
health-related apps on their smartphones and tablets?
How do people with a self-reported history of hypertension
differ from those without a self-reported history of
hypertension with regard to the role that smartphones and
tablets play in helping them achieve health-related goals,
make medical decisions, or establish patient-provider
communication?

Given the large number of US adults affected by hypertension
[13] and growing interest in the promise of mHealth
interventions, our findings may help inform future efforts to
develop hypertension-focused mHealth interventions for patients
in clinical settings and the general public.

Methods
Overview of the Health Information National Trends
Survey
The Health Information National Trends Survey (HINTS) is a
probability-based, nationally representative survey of US
noninstitutionalized adults aged ≥18 years [30], sponsored by
the US Department of Health and Human Services. HINTS has
been administered approximately every 1-3 years since 2003,
with the goal of collecting nationally representative data that
track changes in health communication and information
technology. The sample design for the 2017 HINTS 5, Cycle
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.2
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1, consisted of a single-mode mail survey using the next-birthday
method for respondent selection and comprised two stages. In
the first stage, a stratified sample of addresses was selected from
a file of residential addresses. In the second stage, one adult
was selected within each sampled household. The sampling
frame consisted of a database of addresses used by Marketing
Systems Group to provide random samples of addresses. HINTS
is approved by the Office of Management and Budget (approval
number, 0925-0538), the office that reviews all federally
sponsored surveys. Since the present study involves a secondary
analysis of a publicly available dataset, it was exempt from
institutional review board approval at the authors’ home
institution. Full details about the HINTS methodology are
available on the HINTS website [31].

Study Design and Participants
The present study used a cross-sectional design to evaluate
participant data from HINTS 5, Cycle 1 (N=3285). Survey
responses were collected between January 25, 2017, and May
5, 2017, with complete data from 3191 respondents. The
self-reported hypertension status was assessed using the
question, “Has a doctor or other health professional ever told
you that you had high blood pressure or hypertension (yes/no)?”
Of the complete sample, approximately 1460 participants
self-reported a history of hypertension (37.6% weighted
prevalence).

Measures
Mobile Device Ownership
Participants were asked if they owned a tablet computer like
iPad, Samsung Galaxy, or Motorola Xoom; smartphone such
as iPhone, Android, Blackberry, or Windows phone; or a basic
mobile phone only. Response options were yes and no.

Apps Related to Health and Wellness
If participants responded “yes” to owning a tablet or smartphone,
they were asked if they had any “apps” related to health and
wellness, with response options of yes, no, and don’t know.

Tablet or Smartphone Helpfulness
Participants were asked if their tablet or smartphone ever helped
them track progress on a health-related goal such as quitting
smoking, losing weight, or increasing physical activity; make
a decision about how to treat an illness or condition; and have
discussions with their health care provider. The response options
were yes and no.

Sociodemographic Factors
Covariates were selected based on known associations with
hypertension, and mHealth broadly and included age,
race/ethnicity, gender, and education [19,26,27,32,33]. Age was
assessed as a categorical and continuous variable with age ranges
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18-34 (reference), 35-49, 50-64, 65-74, and ≥75 years.
Race/ethnicity was categorized into five categories:
non-Hispanic white (reference), non-Hispanic black/African
American, Hispanic, Non-Hispanic Asian, and non-Hispanic
other. Gender was assessed as male (reference) and female.
Education was classified into four categories: less than high
school (reference), 12 years or completed high school, some
college, and college degree. Income was not evaluated due to
its collinearity with education.

Statistical Analyses
Survey weights provided in the HINTS data were utilized to
calculate weighted percentages of subject characteristics. To
test for differences in outcomes across relevant patient
characteristics, unadjusted chi-square tests were conducted on
the weighted percent in agreement with various measures. Due
to the survey weights, a Rao-Scott F-adjusted chi-square statistic
was used, which yields a more conservative interpretation than
the traditional Wald chi-square test used for unweighted analyses
[34]. We used SAS software, version 9.4 of the SAS System,
to conduct all analyses (SAS Institute Inc, Cary, NC), employing
procedures that can account for the sampling design of HINTS,
such as PROC SURVEYFREQ and PROC SURVEYREG.
These procedures utilize the survey weights available in the
HINTS data to obtain population-level point estimates and
bootstrap accurate estimates of standard errors. To account for
multiple comparisons, we applied methods to limit the
false-discovery rate to 0.05 [35,36]. P values<.05 were
considered statistically significant.

Results
Demographic Characteristics by Hypertension Status
Compared to participants without a self-reported history of
hypertension, those with a history of hypertension were
significantly more likely to be older, male, and black and have
received less formal education (Table 1).

Smartphone, Tablet, and Basic Mobile Phone
Ownership by Hypertension Status
Of the full sample, approximately 62%, 79%, and 22% of
HINTS participants reported owning a tablet, smartphone, and
basic mobile phone only, respectively, and 84% reported that
they had either a tablet or smartphone. When evaluating device
ownership by hypertension status, fewer participants with a
history of hypertension reported owning a tablet (55% vs 66%)
or smartphone (68% vs 86%) than those without a history
hypertension. Additionally, those with a self-reported history
of hypertension were almost twice as likely to own a basic
mobile phone only as compared to those without a history of
hypertension (16.3% vs 8.5%).
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Table 1. Participant characteristics according to the hypertension status.
Characteristics

All (N=3285), Hypertension (N=1460),
weighted %
weighted % (95% CI)

Non-hypertension (N=1749),
weighted % (95% CI)

P value
<.001

Age group (N=3095), years
18-34

21.96

5.11 (2.3-7.9)

31.97 (27.7-36.3)

35-49

28.77

22.05 (17.4-26.7)

32.76 (28.0-37.5)

50-64

30.25

39.89 (35.5-44.3)

24.52 (21.8-27.2)

65-74

10.92

17.13 (15.5-18.8)

7.23 (6.3-8.2)

≥75

8.1

15.82 (14.0-17.7)

3.52 (2.7-4.3)
<.001

Race/ethnicity (N=2906)
Non-Hispanic white

65.61

66.77 (63.2-70.3)

64.95 (62.9-67.0)

Non-Hispanic black

10.39

14.25 (12.0-16.5)

8.2 (6.7-9.7)

Hispanic

15.64

11.77 (9.3-14.3)

17.83 (16.2-19.4)

Non-Hispanic Asian

5.61

3.25 (1.7-4.8)

6.95 (5.9-8.0)

Non-Hispanic other

2.76

3.96 (2.8-5.1)

2.07 (1.5-2.7)
0.03

Gender (N=3161)
Male

49

52.6 (49.4-55.8)

46.85 (45.0-48.7)

Female

51

47.4 (44.2-50.6)

53.15 (51.3-55.0)
<.001

Education (N=3125)
Less than high school

8.6

11.28 (8.1-14.4)

6.99 (4.7-9.3)

High school

22.91

30.15 (25.7-34.6)

18.54 (15.9-21.2)

Some college

32.66

33.02 (29.0-37.0)

32.44 (29.9-35.0)

35.83

25.55 (22.6-28.5)

42.02 (40.0-44.1)

Have a tablet (N=3196)

61.6

54.7 (50.7-58.8)

65.7 (61.0-70.3)

0.001

Have a smartphone (N=3178)a

79

67.7 (64.1-71.4)

85.8 (82.9-88.6)

<.001

Have a basic mobile phone (N=3124)a

21.5

28.9 (25.6-32.2)

17 (13.5-20.6)

<.001

Have either a tablet or smartphone (N=3209)a

84.1

75.3 (71.6-79.0)

89.4 (87.1-91.7)

<.001

Have a basic mobile phone, but neither a tablet

11.4

16.3 (13.4-19.2)

8.5 (6.4-10.5)

0.001

College degree or higher
a

nor a smartphone (N=3108)a
a

Values for these variables represent weighted percent of those who answered “Yes.”

Smartphone, Tablet, and Basic Mobile Phone
Ownership Among Participants With a History of
Hypertension Only
There were significant differences in device ownership by age
and education, but not race or gender (Tables 2 and 3). For
example, participants aged 18-24 years were more likely to own
a tablet or smartphone than those aged 65-74 years (90% vs
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51% and 90% vs 61%, respectively; P<.001). Of the people
aged ≥75 years, the majority owned a basic mobile phone only
(47%) compared to a tablet (29%) or smartphone (30%). As the
level of education of participants increased, so did the likelihood
of owning a smartphone or tablet. Compared to participants
with less than a high school education, those with a college
degree or higher education were more likely to own a tablet and
smartphone (41% vs 71% and 47% vs. 87%, respectively,
P<.001).
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Table 2. Differences in device ownership and use among patients with hypertension according to demographics. Sample sizes reflect the number of
participants with nonmissing values for device question and characteristics.
Demographic

“Yes” to having a
tablet (%)

“Yes” to having a
smartphone (%)

“Yes” to having a mo- “Yes” to having a
bile phone (%)
tablet or smart-

“Yes” to having a
tablet and smart-

phonea (%)

phoneb (%)

N=1389

N=1379

N=1350

N=1396

N=1377

18-34

89.6

90.2

1.0

99.5

80.4

35-49

61.1

86.7

15.5

93.9

46.1

50-64

60.3

74.2

26.7

81.6

52.7

65-74

51.4

60.9

40.4

68.2

43.3

≥75

29.0

29.9

47.3

41.7

16.5

N=1274

N=1267

N=1246

N=1277

N=1266

Non-Hispanic white

58.1

71.7

26.9

79.5

50.0

Non-Hispanic black

59.7

75.4

27.2

82.1

52.9

Hispanic

48.9

74.8

24.5

80.1

43.3

Non-Hispanic Asian

55.5

75.0

21.1

75.0

55.5

Non-Hispanic other

78.8

60.2

44.5

83.4

55.7

N=1432

N=1419

N=1389

N=1440

N=1417

Male

52.9

67.1

27.4

74.9

44.9

Female

56.9

68.8

29.8

75.8

49.2

N=1410

N=1398

N=1370

N=1417

N=1396

Less than high school

40.7

46.5

29.5

52.8

34.3

High school

44.9

53.4

43.6

66.4

31.1

Some college

56.7

74.4

23.1

79.6

51.1

College degree or higher

70.8

86.6

17.6

91.9

65.4

Age group, years

Race/ethnicity

Gender

Education

a

Includes participants with nonmissing values for either device question (tablet or smartphone).

b

Includes participants with nonmissing values for both device questions (tablet and smartphone).
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Table 3. Statistical results of device ownership and use among patients with hypertension. Sample sizes reflect the number of participants with nonmissing
values for device questions and characteristics.
Wald chi-square value

F-adjusted chi-square value P value

“Yes” to having a tablet (N=1389)

62.566

14.68

<.001

“Yes” to having a smartphone (N=1379)

140.397

32.95

<.001

“Yes” to having a mobile phone (N=1350)

52.49

12.32

<.001

“Yes” to having a tablet or smartphonea (N=1396)

121.111

28.42

<.001

“Yes” to having a tablet and smartphoneb (N=1377)

75.7

17.77

<.001

“Yes” to having a tablet (N=1274)

6.638

1.56

.20

“Yes” to having a smartphone (N=1267)

1.69

0.40

.81

“Yes” to having a mobile phone (N=1246)

3.29

0.77

.55

“Yes” to having a tablet or smartphonea (N=1277)

0.95

0.22

.92

“Yes” to having a tablet and smartphoneb (N=1266)

1.57

0.369

.83

“Yes” to having a tablet (N=1432)

0.9871

—

.33

“Yes” to having a smartphone (N=1419)

0.2128

—

.65

“Yes” to having a mobile phone (N=1389)

0.5645

—

.46

“Yes” to having a tablet or smartphonea (N=1440)

0.0587

—

.81

“Yes” to having a tablet and smartphoneb (N=1417)

1.134

—

.29

“Yes” to having a tablet (N=1410)

55.912

17.88

<.001

“Yes” to having a smartphone (N=1398)

64.93

20.76

<.001

“Yes” to having a mobile phone (N=1370)

28.07

8.975

<.001

“Yes” to having a tablet or smartphonea (N=1417)

63.70

20.365

<.001

“Yes” to having a tablet and smartphoneb (N=1396)

43.498

13.91

<.001

Parameter
Age group

Race/ethnicity

Gender

Education

a

Includes participants with nonmissing values for either device question (tablet or smartphone).

b

Includes participants with nonmissing values for both device questions (tablet and smartphone).

Presence of Health-Related Apps According to
Hypertension Status
Significant differences were observed between participants with
and those without a self-reported history of hypertension with
regard to having health-related apps on their tablet or
smartphone. For example, only 36.5% of participants with a
history of hypertension reported having health-related apps
compared to 49.2% of those without a history of hypertension
(Figure 1; P<.001). Participants with a self-reported history of
hypertension were also more likely to report that they did not
know if they had a health-related app compared to those without
a history of hypertension (ie, 6.2% vs 2.9%).
Among participants who owned a tablet or smartphone (Figure
2), those with a self-reported history of hypertension were less
likely to report that their tablet or smartphone helped them
reached a health-related goal like quitting smoking, losing
weight, or increasing physical activity (62.6% vs 71.7%, P=.02).
http://mhealth.jmir.org/2019/1/e12228/
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With regard to whether tablets or smartphones helped people
make a decision about an illness or talk to health care providers,
no differences were observed between participants with and
those without a history of hypertension.

Presence of Health-Related Apps According to
Sociodemographics Among Participants With a History
of Hypertension Only
General trends were observed with regard to age when
examining HINTS participants with a self-reported history of
hypertension exclusively (Figure 3). Participants with
health-related apps on their tablets or smartphones were mostly
in age categories of 18-34 years (53%) and 35-49 years (51%),
whereas percentages for age groups of 50-64, 65-74, and ≥75
years were lower (32%, 35%, and 21%, respectively).
Participants who were ≥50 years of age were more likely to
report that they did not know if they had any health-related apps
on their tablets and smartphones.
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.6
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Figure 1. Use of health and wellness apps according to self-reported history of hypertension. Excludes those who answered “do not own a tablet or
smartphone”. HTN: hypertension.

Figure 2. How tablets and smartphones help people reach goals, make decisions, and talk to health care providers according to self-reported history of
hypertension. Excludes those who answered “do not own a tablet or smartphone." HTN: hypertension.
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Figure 3. Among those with a self-reported history of hypertension exclusively, differences in health/wellness app use according to age. P=.001 for
the test of whether the distribution of responses (“yes”, “no”, or “I don’t know”) differs by age group. Excludes those who answered “do not own a
tablet or smartphone.”.

Discussion
Principal Findings
The purpose of this study was to describe the prevalence of
mobile device ownership and presence of health-related apps
according to the self-reported hypertension status and
sociodemographic factors in a nationally representative sample
of US adults. We also examined whether smartphones and
tablets helped people improve health goal achievement, medical
decision making, and patient-provider communication. In
summary, we found that people with a self-reported history of
hypertension were less likely to own a smartphone or tablet,
have health apps on their mobile devices, and report that
smartphone and tablets helped them achieve a health-related
goal compared to those without a self-reported history of
hypertension. We also found that among people with a history
of hypertension exclusively, smartphone ownership was
associated with age and education, but not race or sex.
Specifically, younger people and people with a college education
are more likely to have smartphones, whereas older adults and
people with a less formal education are more likely to have basic
mobile phones.
A key finding from our study was that participants with a
self-reported history of hypertension were significantly less
likely to have health-related apps on their smartphones or tablets
than those without a self-reported history of hypertension. This
finding differs from other research that has shown no difference
in health app downloads between people with and those without
a chronic illness [18]. It is possible that people without a
self-reported history of hypertension had other medical
conditions for which they were using health-related apps (eg,
type 2 diabetes) or they used general health-promotion apps
http://mhealth.jmir.org/2019/1/e12228/
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more often (eg, apps to help track diet and physical activity).
Researchers should be cautious about solely relying on health
apps to support hypertension self-management by patients, as
such reliance may cause them to overlook patients who do not
use health apps. It is also possible that some patients were not
using health-related apps due to limited eHealth literacy [37],
attitudes about technology [38], or challenges with
self-regulation and self-control [39,40]. Nevertheless,
health-related apps may still be promising tools for a subset of
the population that likes to engage with mHealth tools and
prefers technology-based strategies for managing health.
Regarding the various ways that smartphones or tablets may
help people, participants with a self-reported history of
hypertension were less likely to report that their smartphones
and tablets helped them reach a health-related goal like quitting
smoking, losing weight, or increasing physical activity. This
finding is notable, given that lifestyle behaviors can help people
manage hypertension [41] and that tracking behaviors is a
common feature of many health apps [42].

Strengths and Limitations
A strength of this study was our use of the HINTS data set.
HINTS collects nationally representative data every few years
from a large sample of US adults. This routine data collection
allows researchers to monitor health communication trends over
time. Given that many survey items are unique to HINTS and
not available in other publicly available data sets, HINTS is a
rich resource for evaluating various aspects of health behavior,
information seeking, and trends in health communication.
Despite its strengths, some limitations of this study must be
noted. The hypertension status was self-reported in HINTS and
not confirmed through a clinical diagnosis. Over- or
underreporting of hypertension may have affected the results
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.8
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in either direction; however, we are unable to quantify the degree
of over- or underreporting in the HINTS data set. We have no
information about whether people who took the survey were
currently receiving antihypertensive medication; the level of
blood pressure control among medication users, which may
have implications for health app use generally; and how people
may use mobile devices for health and wellness. We are unable
to distinguish between the various types of hypertension that a
person may have experienced (eg, pregnancy related, primary
hypertension, or secondary hypertension caused by another
medical problem). We do not have information about when
participants were ever informed that they had hypertension. It
is possible that people who were recently informed (eg, within
the last 12 months) would be more motivated to use
health-related apps than people who have been living with
hypertension for many years, or vice versa.

Further evaluation of which behavioral theory (or combination
of theories) best predicts hypertension-related mHealth
intervention uptake is also needed. A recent systematic review
noted that few mHealth interventions are based on behavioral
theories [43]. Of the limited studies that highlight such theories,
the Health Belief Model is commonly selected [43]. Moreover,
as more health apps are developed, further examination of the
features that matter most to patients and the quality of these
components warrant more attention [44,45]. For example, Khalid
et al found that privacy and ethics concerns, hidden costs,
interface design, and app crashes were commonly reported
complaints among mobile app users [46]. Finally, further
research on the correlations between an individual’s eHealth
literacy and mHealth use may inform how patients will respond
to mHealth interventions for hypertension in the future [47].

Future Directions for Research

Smartphone and tablet ownership and the presence of health
apps on mobile devices are less common in people with a
self-reported history of hypertension compared to those without
a history of hypertension. Future studies should examine how
to disseminate and implement mHealth interventions in the
populations most affected by hypertension. Moving forward, a
combination of novel mHealth interventions and traditional
health communication strategies (eg, print, web based, in person,
and telephone based) may be needed to reach a wide
cross-section of patients with a self-reported history of
hypertension.

Given the small but growing amount of data on mHealth
interventions for hypertension, our findings raise several
questions for future investigation. For example, because there
are many ways to support hypertension prevention and
management (eg, pharmacological, nonpharmacological,
mHealth, eHealth, print, and in person), more research is needed
to determine patients’ preferences for various interventions and
whether these preferences are associated with long-term
engagement. For example, it is possible that some people may
prefer telephone-based counseling or text messaging
interventions over health-related apps when given the choice.

Conclusions

Conflicts of Interest
None declared.

References
1.

2.

3.

4.

5.

6.

7.

Lunde P, Nilsson BB, Bergland A, Kværner KJ, Bye A. The Effectiveness of Smartphone Apps for Lifestyle Improvement
in Noncommunicable Diseases: Systematic Review and Meta-Analyses. J Med Internet Res 2018 May 04;20(5):e162 [FREE
Full text] [doi: 10.2196/jmir.9751] [Medline: 29728346]
de Jongh T, Gurol-Urganci I, Vodopivec-Jamsek V, Car J, Atun R. Mobile phone messaging for facilitating self-management
of long-term illnesses. Cochrane Database Syst Rev 2012;12:CD007459. [doi: 10.1002/14651858.CD007459.pub2] [Medline:
23235644]
Veazie S, Winchell K, Gilbert J, Paynter R, Ivlev I, Eden KB, et al. Rapid Evidence Review of Mobile Applications for
Self-management of Diabetes. J Gen Intern Med 2018 Jul;33(7):1167-1176. [doi: 10.1007/s11606-018-4410-1] [Medline:
29740786]
Lee J, Choi M, Lee SA, Jiang N. Effective behavioral intervention strategies using mobile health applications for chronic
disease management: a systematic review. BMC Med Inform Decis Mak 2018 Dec 20;18(1):12 [FREE Full text] [doi:
10.1186/s12911-018-0591-0] [Medline: 29458358]
Holmen H, Wahl AK, Cvancarova SM, Ribu L. Tailored Communication Within Mobile Apps for Diabetes Self-Management:
A Systematic Review. J Med Internet Res 2017 Jun 23;19(6):e227 [FREE Full text] [doi: 10.2196/jmir.7045] [Medline:
28645890]
Palmer MJ, Barnard S, Perel P, Free C. Mobile phone-based interventions for improving adherence to medication prescribed
for the primary prevention of cardiovascular disease in adults. Cochrane Database Syst Rev 2018 Dec 22;6:CD012675.
[doi: 10.1002/14651858.CD012675.pub2] [Medline: 29932455]
Mohammadi R, Ayatolahi Tafti M, Hoveidamanesh S, Ghanavati R, Pournik O. Reflection on Mobile Applications for
Blood Pressure Management: A Systematic Review on Potential Effects and Initiatives. Stud Health Technol Inform
2018;247:306-310. [Medline: 29677972]

http://mhealth.jmir.org/2019/1/e12228/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
8.

9.
10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.
22.
23.
24.

25.

26.

27.

Rehman H, Kamal AK, Morris PB, Sayani S, Merchant AT, Virani SS. Mobile Health (mHealth) Technology for the
Management of Hypertension and Hyperlipidemia: Slow Start but Loads of Potential. Curr Atheroscler Rep 2017
Mar;19(3):12. [doi: 10.1007/s11883-017-0649-y] [Medline: 28210974]
Kochanek K, Murphy S, Xu J, Arias E. Centers for Disease Control and Prevention. 2016. Mortality in the United States,
2016 URL: https://www.cdc.gov/nchs/products/databriefs/db293.htm [accessed 2018-12-24] [WebCite Cache ID 74tmK1Rtj]
Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng S, American Heart Association Council on
EpidemiologyPrevention Statistics CommitteeStroke Statistics Subcommittee. Heart Disease and Stroke Statistics-2018
Update: A Report From the American Heart Association. Circulation 2018 Mar 20;137(12):e67-e492. [doi:
10.1161/CIR.0000000000000558] [Medline: 29386200]
Lewington S, Clarke R, Qizilbash N, Peto R, Collins R, Prospective SC. Age-specific relevance of usual blood pressure to
vascular mortality: a meta-analysis of individual data for one million adults in 61 prospective studies. Lancet 2002 Dec
14;360(9349):1903-1913. [Medline: 12493255]
Rapsomaniki E, Timmis A, George J, Pujades-Rodriguez M, Shah AD, Denaxas S, et al. Blood pressure and incidence of
twelve cardiovascular diseases: lifetime risks, healthy life-years lost, and age-specific associations in 1·25 million people.
Lancet 2014 May 31;383(9932):1899-1911 [FREE Full text] [doi: 10.1016/S0140-6736(14)60685-1] [Medline: 24881994]
Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison Himmelfarb C, et al. 2017
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults: A Report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines. J Am Coll Cardiol 2018 May 15;71(19):e127-e248. [doi:
10.1016/j.jacc.2017.11.006] [Medline: 29146535]
Merai R, Siegel C, Rakotz M, Basch P, Wright J, Wong B, DHSc, et al. CDC Grand Rounds: A Public Health Approach
to Detect and Control Hypertension. MMWR Morb Mortal Wkly Rep 2016 Nov 18;65(45):1261-1264 [FREE Full text]
[doi: 10.15585/mmwr.mm6545a3] [Medline: 27855138]
van Heerden A, Tomlinson M, Swartz L. Point of care in your pocket: a research agenda for the field of m-health. Bull
World Health Organ 2012 May 1;90(5):393-394 [FREE Full text] [doi: 10.2471/BLT.11.099788] [Medline: 22589575]
Healthcare Information and Management Systems Society.: Healthcare Information and Management Systems Society
(HIMSS); 2012 Jan 05. Definitions of mHealth Internet URL: https://www.himss.org/definitions-mhealth [accessed
2018-12-24] [WebCite Cache ID 74tmhKa5F]
Anderson-Lewis C, Darville G, Mercado RE, Howell S, Di Maggio S. mHealth Technology Use and Implications in
Historically Underserved and Minority Populations in the United States: Systematic Literature Review. JMIR Mhealth
Uhealth 2018 Jun 18;6(6):e128 [FREE Full text] [doi: 10.2196/mhealth.8383] [Medline: 29914860]
Robbins R, Krebs P, Jagannathan R, Jean-Louis G, Duncan DT. Health App Use Among US Mobile Phone Users: Analysis
of Trends by Chronic Disease Status. JMIR Mhealth Uhealth 2017 Dec 19;5(12):e197 [FREE Full text] [doi:
10.2196/mhealth.7832] [Medline: 29258981]
Friedberg JP, Robinaugh DJ, Wang B, Allegrante JP, Lipsitz SR, Natarajan S. Who is being reached for a telephone-delivered
intervention for patients with uncontrolled hypertension? Telemed J E Health 2014 Mar;20(3):229-234. [doi:
10.1089/tmj.2013.0071] [Medline: 24386927]
Urrea B, Misra S, Plante TB, Kelli HM, Misra S, Blaha MJ, et al. Mobile Health Initiatives to Improve Outcomes in Primary
Prevention of Cardiovascular Disease. Curr Treat Options Cardiovasc Med 2015 Dec;17(12):59. [doi:
10.1007/s11936-015-0417-7] [Medline: 26474892]
Smith A, Page D. Pew Research Center.: Pew Research Center Internet; 2015. US smartphone use in 2015 URL: http:/
/www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/ [accessed 2018-12-24] [WebCite Cache ID 74tmluP3L]
Klasnja P, Pratt W. Healthcare in the pocket: mapping the space of mobile-phone health interventions. J Biomed Inform
2012 Feb;45(1):184-198 [FREE Full text] [doi: 10.1016/j.jbi.2011.08.017] [Medline: 21925288]
Pew Research Center. 2018 Feb 05. Mobile Fact Sheet Internet URL: http://www.pewinternet.org/fact-sheet/mobile/
[accessed 2018-12-24] [WebCite Cache ID 74tmvB22G]
Smith A. Pew Research Center. 2017. Record shares of Americans now own smartphones, have home broadband URL:
http://www.pewresearch.org/fact-tank/2017/01/12/evolution-of-technology/ [accessed 2018-12-24] [WebCite Cache ID
74tnJ6BtU]
IQVIA. 2017 Nov 07. The Growing Value of Digital Health: Evidence and Impact on Human Health and the Healthcare
System [ URL: https://www.iqvia.com/institute/reports/the-growing-value-of-digital-health [accessed 2019-01-04] [WebCite
Cache ID 75B6r4hXt]
Carroll JK, Moorhead A, Bond R, LeBlanc WG, Petrella RJ, Fiscella K. Who Uses Mobile Phone Health Apps and Does
Use Matter? A Secondary Data Analytics Approach. J Med Internet Res 2017 Apr 19;19(4):e125 [FREE Full text] [doi:
10.2196/jmir.5604] [Medline: 28428170]
Ernsting C, Dombrowski SU, Oedekoven M, Kanzler M, Kuhlmey A, Gellert P. Using Smartphones and Health Apps to
Change and Manage Health Behaviors: A Population-Based Survey. J Med Internet Res 2017 Apr 05;19(4):e101 [FREE
Full text] [doi: 10.2196/jmir.6838] [Medline: 28381394]

http://mhealth.jmir.org/2019/1/e12228/

XSL• FO
RenderX

Langford et al

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
28.
29.
30.
31.

32.

33.
34.

35.
36.
37.

38.
39.
40.
41.

42.

43.

44.
45.

46.
47.

Langford et al

Kao C, Liebovitz DM. Consumer Mobile Health Apps: Current State, Barriers, and Future Directions. PM R 2017
May;9(5S):S106-S115. [doi: 10.1016/j.pmrj.2017.02.018] [Medline: 28527495]
Chow CK, Ariyarathna N, Islam SMS, Thiagalingam A, Redfern J. mHealth in Cardiovascular Health Care. Heart Lung
Circ 2016 Aug;25(8):802-807. [doi: 10.1016/j.hlc.2016.04.009] [Medline: 27262389]
National Cancer Institute. Frequently Asked Questions | HINTS URL: https://hints.cancer.gov/about-hints/
frequently-asked-questions.aspx [accessed 2018-12-24] [WebCite Cache ID 74tneaxee]
Finney RLJ, Davis T, Beckjord EB, Blake K, Moser RP, Hesse BW. Picking up the pace: changes in method and frame for
the health information national trends survey (2011-2014). J Health Commun 2012;17(8):979-989 [FREE Full text] [doi:
10.1080/10810730.2012.700998] [Medline: 23020763]
Bersamin A, Stafford RS, Winkleby MA. Predictors of hypertension awareness, treatment, and control among Mexican
American women and men. J Gen Intern Med 2009 Nov;24 Suppl 3:521-527 [FREE Full text] [doi:
10.1007/s11606-009-1094-6] [Medline: 19842001]
Majernick TG, Zacker C, Madden NA, Belletti DA, Arcona S. Correlates of hypertension control in a primary care setting.
Am J Hypertens 2004 Oct;17(10):915-920. [doi: 10.1016/j.amjhyper.2004.05.016] [Medline: 15485754]
Centers for Disease Control and Prevention. Continuous NHANES Web Tutorial: Hypothesis Testing: Task 3b URL: https:/
/www.cdc.gov/nchs/tutorials/NHANES/NHANESAnalyses/HypothesisTesting/Task3b.htm [accessed 2018-12-24] [WebCite
Cache ID 74tnlYQFL]
Benjamini Y, Hochberg Y. Controlling the False Discovery Rate: A Practical and Powerful Approach to Multiple Testing.
Journal of the Royal Statistical Society. Series B (Methodological) 1995;57(1):289-300.
Columbia University Mailman School of Public Health. False Discovery Rate URL: https://www.mailman.columbia.edu/
research/population-health-methods/false-discovery-rate [accessed 2018-12-24] [WebCite Cache ID 74tnriHbz]
Karnoe A, Furstrand D, Christensen KB, Norgaard O, Kayser L. Assessing Competencies Needed to Engage With Digital
Health Services: Development of the eHealth Literacy Assessment Toolkit. J Med Internet Res 2018 May 10;20(5):e178
[FREE Full text] [doi: 10.2196/jmir.8347] [Medline: 29748163]
O'Leary K, Vizer L, Eschler J, Ralston J, Pratt W. Understanding patients' health and technology attitudes for tailoring
self-management interventions. AMIA Annu Symp Proc 2015;2015:991-1000 [FREE Full text] [Medline: 26958236]
Bandura A. Social cognitive theory of self-regulation. Organizational Behavior and Human Decision Processes 1991
Dec;50(2):248-287. [doi: 10.1016/0749-5978(91)90022-L]
Muraven M, Baumeister RF. Self-regulation and depletion of limited resources: does self-control resemble a muscle?
Psychol Bull 2000 Mar;126(2):247-259. [Medline: 10748642]
Booth JN, Abdalla M, Tanner RM, Diaz KM, Bromfield SG, Tajeu GS, et al. Cardiovascular Health and Incident Hypertension
in Blacks: JHS (The Jackson Heart Study). Hypertension 2017 Dec;70(2):285-292 [FREE Full text] [doi:
10.1161/HYPERTENSIONAHA.117.09278] [Medline: 28652461]
Dennison L, Morrison L, Conway G, Yardley L. Opportunities and challenges for smartphone applications in supporting
health behavior change: qualitative study. J Med Internet Res 2013;15(4):e86 [FREE Full text] [doi: 10.2196/jmir.2583]
[Medline: 23598614]
Cho Y, Lee S, Islam SMS, Kim S. Theories Applied to m-Health Interventions for Behavior Change in Low- and
Middle-Income Countries: A Systematic Review. Telemed J E Health 2018 Feb 13. [doi: 10.1089/tmj.2017.0249] [Medline:
29437546]
Kumar N, Khunger M, Gupta A, Garg N. A content analysis of smartphone-based applications for hypertension management.
J Am Soc Hypertens 2015 Feb;9(2):130-136. [doi: 10.1016/j.jash.2014.12.001] [Medline: 25660364]
Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth 2015;3(1):e27 [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]
Khalid H, Shihab E, Nagappan M, Hassan AE. What Do Mobile App Users Complain About? IEEE Softw 2015
May;32(3):70-77. [doi: 10.1109/MS.2014.50]
Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]

Abbreviations
eHealth: electronic health
HINTS: Health Information National Trends Survey
mHealth: mobile health

http://mhealth.jmir.org/2019/1/e12228/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Langford et al

Edited by G Eysenbach; submitted 16.09.18; peer-reviewed by X Shen, J Edwards; comments to author 07.10.18; revised version
received 23.11.18; accepted 09.12.18; published 11.01.19
Please cite as:
Langford AT, Solid CA, Scott E, Lad M, Maayan E, Williams SK, Seixas AA
Mobile Phone Ownership, Health Apps, and Tablet Use in US Adults With a Self-Reported History of Hypertension: Cross-Sectional
Study
JMIR Mhealth Uhealth 2019;7(1):e12228
URL: http://mhealth.jmir.org/2019/1/e12228/
doi:10.2196/12228
PMID:

©Aisha T Langford, Craig A Solid, Ebony Scott, Meeki Lad, Eli Maayan, Stephen K Williams, Azizi A Seixas. Originally
published in JMIR Mhealth and Uhealth (http://mhealth.jmir.org), 11.01.2019. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR mhealth and uhealth, is
properly cited. The complete bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as
this copyright and license information must be included.

http://mhealth.jmir.org/2019/1/e12228/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e12228 | p.12
(page number not for citation purposes)

