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Abstract 

Background: Approximately 116.4 million adults in the USA have hypertension, and the rates of uncontrolled hyper-
tension remain higher among racial and ethnic minorities. There is a need for effective interventions that promote 
healthy behaviors and long-term behavioral change in the management of hypertension. The primary objective 
of this study was to determine the feasibility of developing a lifestyle intervention that would assess hypertension 
management and the use of technology among Blacks and Latinx with hypertension. The secondary objective is to 
explore perceptions of community-based resources for hypertension and preferences for a lifestyle intervention for 
hypertension among Blacks and Latinx with hypertension.

Methods: In this explanatory mixed-methods study, quantitative data were collected using surveys, participants 
reported their use of technology and adherence to antihypertensive medication. Participants were Black and Latinx 
adults with hypertension living in Central Pennsylvania, USA. Qualitative data were obtained from semi-structured 
interviews and focus groups, and participants were asked about managing hypertension, local resources, and prefer-
ences for a behavioral intervention. Data were examined using summary statistics for quantitative data and thematic 
analysis for qualitative data.

Results: Black and Latinx participants (n=30) completed surveys for the quantitative study. The majority (75%) of 
participants self-reported being confident in managing their medication without help and remembering to take 
their medication as prescribed. Fewer participants (54.2%) reported using technology to help manage medication. 
There were 12 participants in the qualitative phase of the study. The qualitative findings indicated that participants 
felt confident in their ability to manage hypertension and were interested in participating in a lifestyle intervention or 
program based online. Some participants reported a lack of resources in their community, while others highlighted 
local and national resources that were helpful in managing high blood pressure.

Conclusion: This study provides important insights on barriers and facilitators for managing hypertension, current 
use of technology and interest in using technology to manage hypertension, and preferences for future lifestyle 
interventions among racial and ethnic minorities. This study also provides insights to the health needs and resources 
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Key messages regarding feasibility
1) What uncertainties existed regarding the feasibility?

The primary objective of this study was to apply a 
mixed-methods approach to explore the feasibility of 
developing a lifestyle and or behavioral intervention 
using a mobile device or a technology-based platform, 
and the secondary objective was to determine participant 
preferences for the delivery of an intervention.

2) What are the key feasibility findings?
Our findings indicated that a mobile or technology-

based intervention to deliver health information or man-
age hypertension might be an engaging approach for 
promoting healthful behaviors particularly in communi-
ties carrying the heaviest burden of cardiovascular dis-
ease. Participants also shared barriers and facilitators for 
managing hypertension.

3) What are the implications of the feasibility findings 
for the design of the main study?

The findings of this study provide insights into the fea-
sibility of developing a technology-based lifestyle and 
behavioral intervention for individuals living with and 
managing hypertension. Study participants shared key 
barriers to managing hypertension, preferences for in-
person vs. online interventions, and topics of interest 
that might be incorporated into future medication adher-
ence intervention.

Background
Hypertension is a risk factor for cardiovascular disease 
including stroke, heart disease, peripheral vascular dis-
ease, myocardial infarction, and heart failure [1]. Approx-
imately 116 million adults or every one in three adults in 
the United States (US) have hypertension [2]. In 2016, 
23.2% of Latinx and 40.5% of Blacks had hypertension [3]. 
The burden of hypertension and cardiovascular disease 
are highest among racial and ethnic minorities, often 
individuals living in socioeconomically disadvantaged 
communities bear the heaviest burden of cardiovascular 
disease [2, 4].

Blacks have the highest prevalence of hypertension in 
the US and are at greatest risk for developing complica-
tions such as stroke, kidney disease, and end-stage organ 
damage [5–7]. Latinx typically report a better health 

status and better health outcomes than Blacks, despite 
being similar in terms of socioeconomic status [8]. On 
average, Latinx have the lowest rate of blood pressure 
control in the US [3]. In comparison to other racial and 
ethnic groups, Latinx report lower rates of awareness, 
treatment, and control of hypertension [2].

Hypertension control is achieved through diet, physical 
activity, and adherence to antihypertensive medications. 
Approximately half of individuals living with hyper-
tension report being nonadherent to antihypertensive 
medications, which includes not taking antihypertensive 
medications, missing doses, and taking partial doses of 
medications [9]. Medication nonadherence is a persistent 
problem across all racial and ethnic groups and a barrier 
to achieving hypertension control. There is a growing 
need for innovative and effective approaches for promot-
ing medication adherence and approaches that encour-
age long-term behavioral change.

Technology-based interventions have become an 
increasingly popular approach for preventing and man-
aging chronic health conditions including type 1 and 
type 2 diabetes, and hypertension [10–12]. Technology-
based interventions (i.e., interventions delivered using a 
computer, smartphone, text, application, website) gener-
ate greater empowerment, quality of life, and treatment 
adherence [13]. Specifically, mobile health (mHealth) 
and electronic health (eHealth) are progressively being 
used in public health for communication, monitoring, 
and education to improve health outcomes, adherence 
to chronic disease management, access to care, and ser-
vice delivery [12]. mHealth and eHealth interventions 
may be an effective approach for engaging individuals 
living in socioeconomically disadvantaged communities 
and individuals managing chronic conditions [13]. James 
et al. (2017) conducted a systematic review to assess the 
participation of Blacks in e-Health/m-Health interven-
tions between January 2000 and June 2016 [14] Of the 56 
studies included in the review, eight interventions were 
mHealth. The review concluded there was a low repre-
sentation of Black participants in e-Health/m-Health 
research. The authors concluded based on smartphone 
ownership and usage that mHealth interventions may 
create new opportunities for community-based research 
and interventions [14]

available in this community and how future behavioral interventions could be tailored to meet the needs of this com-
munity. The findings of this study will be used to inform the tailoring of future lifestyle interventions; specifically, we 
will include text messaging reminders for medication and to disseminate educational materials related to hyperten-
sion and provide resources to connect study participants with local and national resources.

Keywords: Hypertension, Blacks, African Americans, Latinx, Medication adherence, Health literacy, Technology-based 
interventions, Behavioral change
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Being of lower socioeconomic status is often perceived 
as a barrier to having access to smart phones; however, 
Pew Research Center findings revealed that 65% of Blacks 
and 77% of Latinxs making less than $30,000 have either 
a smartphone or internet connection [6, 7]. According 
to the Pew Research Center, 72% of Blacks and 80% of 
Latinx have a smartphone or internet connection in the 
home [6, 7]. Additionally, greater than 70% of all Black 
and English-speaking Latinx with mobile phones use text 
messaging [13]. Black and Latinx are often more frequent 
users of mobile phones and report higher rates of text 
messaging than other racial/ethnic groups [13].

Chandler et  al. (2019) examined the efficacy of a 
smartphone-enabled medication adherence program to 
improve medication adherence and blood pressure con-
trol [15]. The program titled, the Smartphone Medica-
tion Adherence Stops Hypertension (SMASH), enrolled 
54 Latino adults in a 9-month randomized controlled 
trial [14]. Study participants were randomly assigned 
to the SMASH group (SMASH app, Bluetooth-enable 
blood pressure monitor, and electronic medication tray) 
or enhanced standard care group (SMS messages and 
short videos). The results indicated that the average sys-
tolic blood pressure was lower and medication adher-
ence was higher in the SMASH group compared to the 
enhanced standard care group [14]. The SMASH app was 
an effective solution for promoting medication adher-
ence among Latinx adults with uncontrolled hyperten-
sion [14]. The SMASH intervention provides important 
insights about the potential for using technology-based 
interventions among Latinx adults, but also highlights a 
need to explore the efficacy of other technology-based 
approaches for improving medication adherence in com-
munities of color.

Lifestyle and behavioral interventions that incorporate 
the use of technology may be a promising and engaging 
approach for promoting hypertension self-efficacy and 
medication adherence among Blacks and Latinx. The 
primary objective of this mixed-methods study were to 
assess the feasibility of developing a lifestyle intervention 
that would assess hypertension management and the use 
of technology. The secondary objective was to identify 
barriers and facilitators of hypertension and explore pref-
erences for future feasibility and lifestyle interventions 
among Blacks and Latinx living in a socioeconomically 
disadvantaged community.

Methods
Study Design
The study design was mixed-methods explanatory 
sequential. In a mixed-methods explanatory sequen-
tial design, the study begins with the collection of 
the quantitative data. Next, the quantitative data is 

analyzed, and the qualitative arm is designed informed 
by the results of the quantitative phase [16]. Data for 
the quantitative phase of the study were collected using 
a 43-item survey, followed by qualitative data collec-
tion of semi-structured individual interviews and a 
focus group. The quantitative phase of the study was 
conducted first and the protocol for the qualitative arm 
was refined based on the findings from the prelimi-
nary analysis of the quantitative data. The study was 
approved by the Institutional Review Board (IRB) at 
Penn State College of Medicine.

Quantitative phase methods
Study recruitment
Study participants were recruited from a Federally Quali-
fied Health Center (FQHC) located in Central, Penn-
sylvania, USA. The FQHC provides health care and 
resources to a racially and ethnically diverse community, 
as well as individuals with low socioeconomic status, 
uninsured, and vulnerable populations. Nurse educators 
and other health care providers discussed the study with 
their patients toward the end of their visit and referred 
interested patients to speak with the research staff on-
site at the FQHC. The research staff reviewed the study 
details and the inclusion/exclusion criteria with the par-
ticipants, after the materials were reviewed  participants 
were verbally consented (n=30). Participants received 
a $20 gift card, as compensation for their time, they 
were not required to accept the gift card. Study recruit-
ment and data collection was conducted from January to 
December 2017.

Inclusion and exclusion criteria
Eligible participants self-reported race/ethnicity as Afri-
can American/Black (Hispanic/not Hispanic) or White 
(Hispanic), received primary care at the FQHC, were 21 
years old or older, reported being diagnosed with high 
blood pressure, and were able to provide informed con-
sent. Participants who spoke Spanish as their primary 
language were able to participate in the study assisted by 
a translator at the FQHC. Patients were excluded if they 
had cognitive or physical limitations that prevented them 
from providing consent or were not currently taking 
medications for hypertension.

Data collection
The 43-item survey included items assessing demograph-
ics, technology literacy, health literacy, and medication 
adherence. Data collection was conducted both in-per-
son using REDCap or paper surveys, based upon the 
preferences of the participant. Data collected from the 
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paper surveys were entered into REDCap by study staff 
and checked for accuracy by a data manager.

Technology literacy Fourteen questions on the study 
survey were related to technology literacy. Questions 
were adapted from the 2012 Health Tracking Survey [17]. 
The survey consisted of questions including current cell 
phone or tablet usage and hypothetical questions regard-
ing hypertension management through technology. 
These questions were assessed using the eHealth Literacy 
Scale (e-HEALS), which is an 8-item scale that meas-
ures knowledge, comfort, perceived skills, and accessing 
and applying electronic health information [17]. Sample 
questions from this section included: (a) Do you use the 
internet on a cell phone, tablet, or other mobile handheld 
devices, at least occasionally? (b) Do you ever look for 
health or medical information online? (c) Would you be 
willing to use your cellphone or tablet to take your blood 
pressure? and (d) Would you be willing to use your cell-
phone or tablet to take your blood pressure to remind 
you to take medication? All questions had two response 
options: no (0) or yes (1).

Medication adherence Five survey items assessed medi-
cation adherence using questions from the 8-item Self 
Efficacy for Managing Medications and Treatments scale 
[18, 19]. The questions asked the patient to describe how 
confident they were in taking their medication. There 
were five response options ranging from “I am not confi-
dent at all” (0) to “I am very confident” (4).

Statistical analysis
To answer the primary research questions, summary sta-
tistics, and frequency tables were examined. Data were 
analyzed using SAS Version 9.3.

Qualitative phase methods
Study recruitment
Participants in the qualitative phase of the study were 
recruited from the FQHC, community health fairs, and 
during events taking place at a local Methodist church. 
The focus group lasted about an hour and the average 
time for the interviews was 10–15 min. Interviews were 
conducted over the phone or in-person depending upon 
the preference of the participant.

Data collection
The interview guide for the qualitative phase was refined 
based upon findings of the quantitative phase of the 
study. The questions used in the focus groups and inter-
view questions were similar in scope and had minor 
adjustments to language to account for interviewing one 

person instead of a group interview. The interview guide 
included questions about hypertension, and managing 
antihypertensive medications, the use of technology to 
learn about medications and hypertension, national and 
community resources to facilitate hypertension manage-
ment, and the design of future behavioral interventions 
to improve medication adherence and hypertension 
management. The focus group was led by the Principal 
Investigator (PI) and a Graduate Research Assistant. 
Interviews were conducted by the PI or by two doctoral 
level Graduate Research Assistants.

Data analysis
The interviews and focus groups were audio recorded 
and transcribed by Rev. com. We conducted thematic 
analysis, by first reading two transcripts, making notes 
about themes and possible codes. The themes and codes 
were discussed as a group and edited as needed. We 
used inductive coding (see Fig. 1), and after refining the 
wording of codes and combining similar codes, we had 
nine codes and used the codes to identify key themes 
(Appendix). Transcripts were reviewed independently 
by two research team members, who created a codebook 
imported into NVivo 12. The study team members met 
to discuss disagreements and resolve questions, after 
resolving the disagreements, inter-rater reliability was 
moderate (k = 0.75).

Results
Quantitative phase
Table 1 presents the demographics of the 30 participants. 
Fifty-seven percent of the participants were female, and 
the mean age was 60.3 years. Fifty-nine percent identified 
as Black and 30% identified as Latinx. Forty percent never 
received a high school diploma, and most participants 
(76.7%) had a household income of less than $50,000. 
A little over half of the study participants (51.8%) were 
diagnosed between 6 and 15 years ago and 85.7% of par-
ticipants visited their doctor “a few times per year” for 
hypertension.

Technology usage and literacy Table  2 presents cur-
rent technology usage among the participants. Out of 30 
participants, 63.3% reported that they used the internet 
occasionally, 66.7% reported that they access the internet 
using a mobile handheld device, 73.3% had a cell phone, 
and 56.7% looked for health and medical information 
using a mobile handheld device.

Table  2 presents results from the technology literacy 
questions, which described helpful mobile device features 
when managing hypertension. Out of 30 participants, 
63.3% reported they would take their blood pressure using 

http://rev.com
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a mobile handheld device, 56.7% would use a device to 
remind them to take their medication, 51.7% would use a 
device to record taking and forgetting medication, 63.3% 
reported that they would use a device to learn about 
medication, and 53.3% reported they would learn about 
hypertension using a handheld mobile device.

Medication adherence Table  3 presents the findings 
related to medication adherence. Overall, participants 
reported being “very confident” about managing their 
medication. Of the 28 participants that answered the 
questions, 75% reported that they were very confident 
about managing their medication without help and very 
confident they would remember to take their medication 
as prescribed. Twenty-four participants responded to 
questions about using technology to manage medication, 
54.2% were very confident that they could use technology 

to manage medication and treatment and 25% reported 
that they were not confident at all.

Qualitative phase
Figure  1 describes our process for using the quantita-
tive data to inform the questions for the qualitative 
phase of the study. In our focus group, there were two 
participants and we conducted ten semi-structured 
interviews. The focus group was not well attended 
and after consultation with the health center medi-
cal director, we decided to shift to interviews. We 
had six men and six women participate in the qualita-
tive phase of the study. We reviewed transcripts from 
the interviews and focus groups and used an iterative 
process of reviewing transcripts to modify and finalize 

Fig. 1 Explanatory sequential mixed-methods research design
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our codes (Table 4). We identified four key themes: (1) 
importance of hypertension in the community, (2) bar-
riers and facilitators of hypertension management, (3) 

self-efficacy in managing hypertension medication, and 
(4) future study design.

Table 1 Demographics of 30 Black and Latinx participants

n % Mean/range

Gender
 Male 13 43.3

 Female 27 56.7

Age, mean (years) 60.3/(39–91)

Race
 American Indian or Alaska Native 1 3.5

 Black/African American 17 58.6

 White 4 13.8

 Prefer not to answer 7 24.1

Hispanic or Latinx
 No 21 70.0

 Yes 9 30.0

Education level
 Less than high school 12 40.0

 High school graduate 5 16.7

 Some college 4 13.3

 Trade/technical/vocational training 4 13.3

 College degree and above 5 16.7

Employment status
 Employed 12 40.0

 Out of work 2 6.7

 Retired 10 33.3

 Unable to Work 6 20.0

Household income
 Less than $50,000 23 76.7

 More than $50,000 3 10.0

 Unsure 4 13.3

Health status
 Excellent 1 3.3

 Good 15 50.0

 Fair 9 30.0

 Poor 5 16.7

Years since hypertension diagnosis
 Less than 1 tear 3 11.1

 1–5 years 6 22.2

 6–10 years 7 25.9

 11–15 years 7 25.9

 21 or more years 4 14.8

Doctor visits for hypertension
 A few times per year 24 85.7

 Once per year 3 10.7

 Prefer not to answer 1 3.6

Number of medication taken for hyper-
tension, mean

2 (1–9)
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Importance of hypertension in the community Par-
ticipants shared their perspectives on the importance of 
hypertension in the black community. Participants dis-
cussed topics ranging from the higher rates of high blood 
pressure in the Black community and they also highlighted 
the needs of Black people managing hypertension.

ID #: I3 Especially with blacks nowadays, a lot of 
us is dying from high blood pressure and having 
strokes..because people don’t know how serious the 
high pressure is.

ID#: I8 Especially in the black community, because 
those are the issues that needs to be addressed, you 
know, stress, high blood pressure. Number one is high 
blood pressure...It’s more serious in our community.

Barriers and facilitators of hypertension manage‑
ment Participants cited cost of healthy foods as “more 
expensive than regular food,” which was a key barrier to 
managing hypertension. Participants recognized that 
buying healthy foods is very important but expressed 
that people “have to buy what they can afford.” In addi-
tion to the cost of purchasing healthy foods, participants 
mentioned transportation challenges can make it difficult 
to access healthy foods, and the importance of having 
“something closer for folks that don’t have transporta-
tion.” Transportation challenges were not limited to just 
access but the ability to transport foods from the store to 
the home.

ID #: FG2 You got to remember; most people don’t 
have money to buy that kind of food. And most of 
us buy like cold cuts and hamburgers, you know 
all that stuff shouldn’t but now that we have the 

Table 2 Technology usage and literacy among 30 Black and Latinx participants

Yes, n (%) No, n (%)

Technology usage
    1. Do you use the internet occasionally? 19 (63.3) 11 (36.7)

    2. Do you access the internet using a cell phone, tablet, or other 
mobile handheld devices?

20 (66.7) 10 (33.3)

    3. Do you have a cell phone? 22 (73.3) 8 (26.7)

    4. Do you look for health or medical information online using a cell 
phone or tablet?

17 (56.7) 13 (43.3)

Technology literacy
    5. Would you take your blood pressure using a cellphone or tablet? 19 (63.3) 11 (36.7)

    6. Would you use a cellphone or tablet to remind you to take 
medication?

17 (56.7) 13 (43.3)

    7. Would you use a cellphone or tablet to record taking and forget-
ting medication?

15 (51.7) 14 (48.3)

    8. Would you use a cellphone or tablet to learn about medication? 19 (63.3) 11 (36.7)

    9. Would you use a cellphone or tablet to learn about hyperten-
sion?

16 (53.3) 14 (46.7)

Table 3 Medication adherence among 30 Black and Latinx participants

I am not confident at 
all, n (%)

I am a little confident, 
n (%)

I am somewhat 
confident, n (%)

I am quite confident, 
n (%)

I am very confident. 
n (%)

    1. I can manage my 
medications without 
help, n=28

1 (3.6) 1 (3.6) 5 (17.9) 21 (75.0)

    2. I can remember to 
take my medications as 
prescribed, n=28

1 (3.6) 1 (3.6) 5 (17.9) 21 (75.0)

    3. I can use technol-
ogy to help manage 
my medication and 
treatment, n=24

6 (25.0) 1 (4.2) 1 (4.2) 3 (12.5) 13 (54.2)
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money, we can buy the fish and the turkey and all 
that good stuff.

ID#: FG1 But I think it’d be nice to have some‑
thing closer for folks that don’t have transportation 
because that’s, that’s also a challenge if you want 
to get down there. They have all the fruits and the 
vegetables and stuff, but you have to be able to get 
there and get home with that and not, you know, 
carry heavy bags with you.

Some participants expressed concerns about having 
a lack of resources in their community and mentioned 
they “don’t have a lot of resources.” Conversely, other 
participants felt that within their community there were 
resources that could be used to assist with hyperten-
sion management, but people may not be aware of those 
resources. Participants felt people “should take advan-
tage of what their community provides.” They described 
local resources such as FQHCs, churches, and the Medi-
cal Outreach Program.

ID #: I8 A lot of people don’t have the exposure to 
being healthy because they don’t take the time out 
to go to a meeting. They’re not involved with the 
church … and they’re not in touch.

ID #: FG1We don’t have a lot of resources around 
our community…. That’s why we don’t want to help 
one another or it’s hard for you to go to somebody 
to ask certain things when you don’t have nothing.

Self‑efficacy in managing hypertension medication Par-
ticipants were confident in their ability to manage antihy-
pertensive medications, they reported taking their medica-
tions “first thing in the morning” and incorporated taking 
medications as a part of their daily “routine”. Participants 
shared their practices for remembering to take medication, 
such as “keeping it right in view” or taking the medications 

“after I eat my first meal.” Participants that expressed chal-
lenges remembering to take their medications cited forget-
fulness or not wanting to take medications. Participants 
who struggled with forgetfulness expressed a need for 
tools that facilitate medication management.

ID #: I5 Oh yeah, absolutely. I keep it right in view. 
So, in the morning it’s right there on my chest (of 
drawers) in my bedroom, and I get up first thing 
in the morning, after I eat my first meal, I take my 
medication.

ID #: I8 I already know what needs to be done as 
far as taking my medication. I don’t forget, I’m not 
absentminded or anything of that nature. So, it’s 
like a routine, it’s regimental.

ID #: FG1 I’m not taking my medicine the way I 
should be. I just don’t do it sometimes.

Future study design from the perspective of partici‑
pants Participants described their preferences for 
future behavioral interventions for hypertension. While 
most of our study participants preferred in-person ses-
sions, others reported that a mobile or technology inter-
vention would more easily be integrated into their lives. 
They shared that an “app would probably be better” 
compared to in-person interventions. Others felt that an 
online format might work better and stated that “online 
you could just.. break it down in more detail” and it might 
help you “understand it a lot more.” Participants that did 
not use technology requested assistance and training to 
learn to use technology.

ID #: I3 I believe that online you could just... they 
break it down in more detail than you can in per‑
son. Because somebody can say something to you 

Table 4 Qualitative themes and codes

Themes Codes

Importance of hypertension in the community Community needs

Self-efficacy in managing hypertension Health information seeking

Knowledge about hypertension and medication adherence

Use of technology for managing hypertension

Barriers and facilitators of hypertension management Affording healthy foods

Time

Resources and support for managing hypertension

Future study design Preferred setting and style

Health topics of interest
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in person and you still didn’t really understand it 
and then you go online and then you read more 
about it and then online helps you understand it 
a lot more.

ID #: I4 So when you really talk to people face to 
face about it, and that might change some peo‑
ple minds instead of like going online. Like that’s 
might be one thing that you’ll talk about that you 
don’t want to read online. You could read it online, 
but until you meet that person that actually went 
through it, you won’t believe it.

ID # I1They would have to show me how to use it 
because I don’t know how to use a computer.

Participants were also asked for the topics they would 
like to learn about and what would be helpful to incor-
porate into a behavioral intervention. Many partici-
pants described “exercise, dieting, and healthy foods” 
and stress as topics they would like to learn more 
about. The participants expressed a strong interest in 
having these topics included in the design of a future 
behavioral intervention.

ID # I9 I think it would be more fitness for me, yeah, 
my aspect would be more fitness a lot of it. Fitness 
and eating is probably my two biggest things.

ID # I7 Exercise, dieting, healthy foods. That’s a real 
big concern of mine right now, trying to come up 
with some different ways of trying to lose weight and 
exercise.

Discussion
The objectives of this study were to assess the feasi-
bility of developing a lifestyle intervention that would 
assess hypertension management and the use of tech-
nology. The secondary objective was to identify barriers 
and facilitators of hypertension and explore prefer-
ences for future feasibility and lifestyle interventions 
for Blacks and Latinx living in a socioeconomically 
disadvantaged community. In the quantitative phase 
of the study, participants reported high engagement 
with technology and were interested in using technol-
ogy to manage hypertension. Over half of the partici-
pants self-reported high adherence to managing and 
remembering to take their medication as prescribed. 
The findings revealed participants were open to using 
technology to manage or learn more about hyperten-
sion. In the qualitative phase of the study, participants 
described their practices for managing hypertension 
and that it was often a routine practice for them, they 

also were split between preferring in-person vs. a tech-
nology-based intervention. Lastly, participants were 
interested in learning about health-related topics such 
as diet, exercise, and stress management.

The findings of our mixed-methods study were similar 
in scope to similar mHealth studies for chronic disease 
among minorities. Dick and colleagues (2011) conducted 
a pilot and feasibility mHealth study among 18 Black 
adults with diabetes [20]. Study participants engaged 
in an automated text messaging diabetes management 
program for 4 weeks. The authors found a decrease in 
missed medication doses and an increase in confidence 
in managing their condition after participating in the 
automated text-messaging program. A text messaging 
program might be an effective solution for promoting 
self-management of diabetes among Blacks [12]. Hacking 
et al. (2016) conducted a mixed-methods study to assess 
the impact of a mHealth intervention on knowledge, and 
health-related behaviors, and to understand participant 
experiences and reactions to the intervention [5]. Partici-
pants recruited from a hypertension clinic in Cape Town 
were randomly assigned to an intervention arm to receive 
short message services (SMS) or control arm (no SMS). 
The intervention did not significantly improve overall 
health knowledge, but the intervention arm reported 
higher knowledge scores on some questions about 
hypertension compared to the control arm. Participants 
preferred receiving health-related information on their 
phones rather than traditional health services or standard 
care of resources (e.g., pamphlet). Participants viewed 
the mHealth intervention (SMS) to motivate them to 
engage in healthy behaviors rather than a source for new 
information. Both studies highlight the potential impact 
of technology-based interventions for promoting healthy 
behaviors, and similar to our study provide insights to the 
preferences of the study participants.

Similar to other mixed-methods studies, our study had 
a small sample size, which limits the power and the abil-
ity to draw statistical inferences. Our study participants 
were recruited from Central Pennsylvania and may not 
be generalizable to other communities outside of Central 
Pennsylvania. There may have been issues of respond-
ent bias, particularly respondents providing desirable 
answers to the interviewer. Medication adherence is 
typically over-reported on surveys, for the present study 
we were limited in using subjective measures. However, 
future studies may incorporate the use of subjective and 
objective measures. The qualitative study collected infor-
mation that were self-reported by patients, and we only 
collected data at one time period; thus, we were unable 
to assess changes in medication adherence or use of tech-
nology. Additionally, the interviews and focus groups 
were conducted by the PI and three graduate research 
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assistants, with varying levels of experience conduct-
ing qualitative research. The strengths of our study are 
that we captured the experiences and preferences for 
hypertension management and potential usefulness of 
a mHealth or eHealth intervention among Black and 
Latinx populations. Few studies have applied mixed-
methods to explore both medication adherence and the 
use of technology for managing hypertension [21, 22]. 
Using a mixed-methods study design we elicited greater 
insights to medication adherence practices and interest in 
technology for a behavioral intervention, than using only 
quantitative methods. We also received useful feedback 
about local resources and gained knowledge of sources of 
information for members of the community.

The findings of this study contribute to the growing 
body of literature exploring the potential use of tech-
nology-based interventions among minorities and in a 
traditionally underserved community. The findings of 
this study could be used to guide the design of future 
interventions and programs tailored to meet the needs 
of Blacks and Latinx with hypertension. Specifically, 
interventions that apply novel approaches to sustain 
engagement in the management of hypertension over 
a lifetime not only for individuals reporting nonadher-
ence but to provide continued support and engage-
ment for individuals that typically report moderate 
to high adherence. Additionally, many of these inter-
ventions have not been available to minoritized com-
munities and individuals living in socioeconomically 
disadvantaged communities. Thus, there are opportuni-
ties to adapt existing interventions and tailor them to 
the needs and preferences of the communities to make 
these same interventions available in communities that 
may carry a higher burden of chronic disease. Future 
studies led by this research team will explore oppor-
tunities for using technology to promote medication 
adherence, through reminders and health information 
about hypertension and hypertension medications, and 
to use technology to disseminate health messaging to 
provide study participants with connections to local 
and national resources to aid in the management of 
hypertension.

Conclusion
This study supports the potential of developing a lifestyle 
and feasibility studies that uses technology as a tool for 
engaging racial/ethnic minorities and individuals liv-
ing in socioeconomically disadvantaged communities 
in technology-based interventions, specifically for man-
aging hypertension. Our study contributes to the litera-
ture by providing insights about the use of technology 
for managing hypertension among Blacks and Latinx. 

Study participants reported an interest in using technol-
ogy for hypertension management and patient education. 
The findings will be used to inform the design of future 
lifestyle interventions by this research team; specifically, 
we will integrate technology-based reminders and the 
use of smartphones and tablets as a platform for deliv-
ering health information to individuals with hyperten-
sion. Lifestyle interventions that integrate technology to 
promote hypertension management might reduce mul-
tiple barriers to hypertension management and improve 
health outcomes.

Appendix A

Table 5 A joint display highlighting quotes related to the 
medication adherence and technology the key themes of the 
surveys

Medication adherence (MA) - Medication adherence was influenced 
by side effects and beliefs about the effectiveness of the medication.

 Low MA scores “At one point I wasn’t going to 
take the blood pressure medicine 
because of the side effects.”

 High MA scores “And then the medicine they gave 
me, actually works so I don’t be 
wanting to forget to take it.”

Technological literacy (TL) - Individuals expressed an interest in 
using technology to learn more about a hypertension management 
but training and guidance will be required for those that do not use 
technology regularly.

 Low TL scores “They would have to show me how 
to use it because I don’t know how 
to use a computer.”

 High TL scores “I think an app would be great.”

“I think the most, the most is the 
online thing. You find out more 
information and you just under-
stand it better when you get it 
online.”
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