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Abstract

Background: A decrease in blood pressure, even modestly (ie, 2 mmHg), lowers cardiovascular morbidity and mortality. Low
patient adherence to antihypertensive medication is the most significant modifiable patient-related barrier to achieving controlled
blood pressure. Preliminary studies have shown that SMS text messaging and home blood pressure monitoring (HBPM) can be
effective in promoting medication adherence and blood pressure control. The best strategy to engage with older patients of low
socioeconomic status who are low adopters of technology and disproportionally affected by uncontrolled hypertension is still
unknown.

Objective: The objective of this study is to improve blood pressure control in the older, low socioeconomic status population.
The study will test two aims: First, we aim to evaluate the feasibility of conducting a randomized controlled trial by using an
SMS-based approach among nonadherent, older patients of low socioeconomic status who have uncontrolled hypertension.
Feasibility will be assessed in terms of recruitment rates per month (primary outcome); patient acceptability will be evaluated by
monitoring retention rates and SMS response rates and using the validated Systems Usability Scale (secondary outcomes). Second,
we aim to estimate the effects of the SMS approach on lowering blood pressure and adherence to antihypertensive medications.

Methods: We will recruit 24 patients of low socioeconomic status with uncontrolled hypertension (systolic BP>140 mmHg or
diastolic BP>90 mmHg) showing low medication adherence and taking at least two antihypertensives, who have presented to
two outpatient clinics of Wake Forest Baptist Health (Winston Salem, North Carolina, USA). Participants will be randomly
assigned to either SMS and HBPM (n=12) or usual care and HBPM (n=12) intervention. Clinicians adjusting the patients’
medications will be blinded to the study assignment. Text messages will be sent from a secure platform to assess medication
adherence and HBPM on a weekly basis. The content and delivery frequency of the proposed SMS intervention are based on
input from three focus groups conducted in Spring 2019. Participants in both study arms will receive education on HBPM and
using an HBPM device. We hypothesize that we will successfully recruit 24 participants and the intervention will be acceptable
to the participants. It will also improve medication adherence (assessed by question Medication Adherence Questionnaire scores)
and blood pressure control.

Results: Our study was funded in July 2020. As of May 2021, we have enrolled 6 participants.
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Conclusions: Our findings will help design a larger efficacy trial to advance the field of eHealth delivery systems particularly
for older adults of low socioeconomic status. This study addresses a highly significant topic and targets a population of high
morbidity and mortality that has been traditionally underrepresented in clinical trials.

Trial Registration: ClinicalTrials.gov NCT03596242; https://clinicaltrials.gov/ct2/show/NCT03596242

International Registered Report Identifier (IRRID): PRR1-10.2196/18984

(JMIR Res Protoc 2021;10(5):e18984) doi: 10.2196/18984
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Introduction

The successful implementation of the American College of
Cardiology/American Heart Association (ACC/AHA)
hypertension guidelines based on the SPRINT (Systolic Blood
Pressure Intervention Trial) findings will lead to improvements
in the health of the American population and reduce the risks
posed by heart disease and stroke [1]. Heart disease is the United
States’ leading cause of death [1,2]. These guidelines have
lowered the blood pressure (BP) thresholds and recommended
incorporating home blood pressure monitoring (HBPM). Low
patient adherence to antihypertensive medication is the most
significant modifiable patient-related barrier to achieving
controlled BP [3]. Medication nonadherence contributes to poor
BP control that can lead to further cardiovascular complications,
including coronary heart disease and heart failure. Furthermore,
hospitalization rates are significantly higher among patients
with poor medication adherence [4-6]. Objective measures of
medication adherence include electronic monitoring of
medication administration (eg, Medication Event Monitoring
System, prescription records, and dose counts). These measures
are expensive, labor intensive, and difficult to incorporate in
routine clinic flows. Subjective measures of adherence include
physician reports, self-report, and adherence scales. The
8-question Medication Adherence Questionnaire (MAQ) has
been well validated to identify adherence among patients with
hypertension, and the scores have been shown to correlate well
with a range of objective adherence measures [7].

Preliminary studies have shown that SMS text messaging and
HBPM can be effective in promoting medication adherence and
BP control [8-11]. When HBPM is used in the surveillance of
hypertension, it is more cost effective than office visits in the
long run, as it reduces the number of unnecessary return visits
and antihypertensive drugs administered to chronic users [12].
The best strategy to engage with older, nonadherent patients of
low socioeconomic status who are most affected by uncontrolled
hypertension is still unknown. The potential of SMS text
messaging to engage patients in their own health care has been
met with great enthusiasm because of the relatively low cost,
transportability, and the widespread use of this technology
[8,13]. Internal medicine and nephrology clinics are two
outpatient clinics of Wake Forest Baptist Health Winston-Salem,
North Carolina, United States. The demographics of older
patients visiting those clinics include predominantly African
American patients (60%) who are dual Medicare/Medicaid
recipients (60%), suggesting that most of them are of low
socioeconomic status. Between November 2018 and November

2019, a total of 8170 patients were seen in the two clinics, of
which 5889 patients had uncontrolled hypertension (systolic
BP [SBP]>130 mmHg or diastolic BP [DBP]>80 mmHg).
Among those, 1840 patients with uncontrolled hypertension
were adults over the age of 60 years. These numbers are aligned
with the literature, with studies reporting hypertension control
rates are lower in patients of lower socioeconomic status [2,14].
In 2018, we surveyed a random sample of 50 patients in the
outpatient clinic, and 85% of the sample had access to a cellular
phone with SMS capability (CL Campos, MD, unpublished
data, March 2017). Therefore, developing and evaluating mobile
health tools such as SMS to implement clinical guidelines is
essential and particularly relevant in settings like our clinic,
where the burden of cardiovascular disease and poor adherence
to medications is exceptionally high. Using SMS to support this
patient population is logical because of its low cost and
widespread use [10]. Self‐monitoring has been shown to be
pivotal in the management of patients with other chronic
diseases such as diabetes [15]. This pilot study aims (1) to
evaluate the feasibility of conducting a full-scale randomized
controlled trial of a patient-centric, bidirectional SMS with
HBPM intervention for older adults of low socioeconomic status
with uncontrolled hypertension (BP>130/80 mmHg) who
presented at two clinics at Wake Forest Baptist Health, and (2)
to explore intervention effects in BP and medication adherence
in both groups.

Methods

Sample Characteristics
Twenty-four participants aged 60 years and older will be
randomized to either the monitoring intervention or to receive
usual care and education; they will be followed-up for 12 weeks.
See Figure 1 for patient flow during usual care. The clinicians
in the study will identify patients with uncontrolled hypertension
during their visits to the clinic. Nurses rooming the patients will
record their BP by using an automated BP monitor following
the AHA guidelines [16]. The study coordinator will approach
prospective patients, that is, those who are 60 years and older,
have uncontrolled hypertension (ie, SBP>130 mmHg or DBP>80
mmHg), and have two or more BP medications on their
medication list. Nurses will interview the participants in a
private room and those with less than college education and
with an MAQ score of 0 to 6 will be classified as nonadherent
and will be invited to participate in the study. The MAQ cut-off
score of ≤6 was chosen for this study because it has been used
in previous studies and serves a highly sensitive tool for
identifying medication nonadherence [17-19]. Low education
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has been used a proxy for low socioeconomic status [2]. The
study coordinator will assess the potential participant’s phone
ownership, text messaging ability, text messaging willingness,
and receptivity to the intervention (and record all this
information). Participants will be excluded if they have
end-stage renal disease (on hemodialysis or peritoneal dialysis),
a kidney transplant recipient, unable to afford BP medications,
institutionalized (hospice or nursing home care) or unable or

unwilling to provide consent to participation in this study (ie,
dementia or cognitive impairment), or diagnosed with a terminal
illness (eg, cancer, chronic respiratory failure, or requiring
oxygen support). Participants who are unable to pay for their
medications will be excluded as the study will not provide BP
medications. The sample size of 12 patients in each group was
chosen based on the feasibility and budget [20] (Figure 2).

Figure 1. Usual care patient flow. DBP: diastolic blood pressure; SBP: systolic blood pressure.

JMIR Res Protoc 2021 | vol. 10 | iss. 5 | e18984 | p. 3https://www.researchprotocols.org/2021/5/e18984
(page number not for citation purposes)

Campos et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 2. Study algorithm. BP: blood pressure; HBPM: home blood pressure monitoring; MAQ: Medication Adherence Questionnaire.

Study Intervention
Participants will be randomized to the two study groups by
using a computer-based random number generating algorithm.
Baseline demographic characteristics of the participants will
then be collected. All participants will receive a previously
validated Omron Bp785n 10 Series arm blood BP monitor and
printed instructions in English or Spanish (as per the AHA) on
how to perform HBPM [16]. Participants will be instructed on
checking their BP at home at least twice a week [21,22]. Text
messages used in the intervention were vetted by patients with
hypertension in three focus groups held in the Spring of 2019.
A programmer will build the SMS text messaging system to be
used for the study intervention by using the Research Electronic
Data Capture (REDCap)/Twilio platform, keeping a record of
the participants contacted via SMS (sent and received messages).
Twilio is a cloud communication platform that embeds
messaging directly into REDCap. An example of the SMS
system is as follows:

• Adherence checkpoint: Good morning! Did you take your
blood pressure medications today?
• “No” response: Let’s try to stay on top of taking them

daily! You can do this!
• Additional prompt: Did you fill your prescription?

• If no, alert to study coordinator to place phone call
to determine barrier to filling BP medication.

• Additional prompt: Did you have any side effects from
your blood pressure medication?
• If yes, phone call to determine side effect from BP

medication.

• “Yes” response: Keep it up! [Thumbs up emoji]

• Self-monitoring phase: Have you been checking your BP?
What is the top number? Bottom number?

If the participants report SBP below 90 mmHg and or above
180 mmHg and/or DBP below 50 mmHg and/or above 120
mmHg on more than one occasion, those numbers will be
considered to be outside of the threshold range. These thresholds
are made based on the recommendations by AHA/ACC
hypertension guidelines, which designate a hypertensive urgency
to be 180/120 mmHg or higher and hypotension urgency to be
90/50 mmHg or lower [23]. The study coordinator will be alerted

with any outlier BP recordings, who in turn will alert clinicians
through an in-basket message in the electronic medical record
(Wake One). The patient will then receive an SMS and a phone
call and will be prompted to make a clinic visit.

Patients who do not show up to the follow-up visit will be
contacted via phone to assess adherence barriers. The study
coordinator will create a telephone encounter in the patient’s
electronic health record to document their discussion and route
it to the patient’s primary care provider. Patients who refuse
participation in the study will be asked for the reason, and their
responses will be recorded to determine any barriers to
participation. The study coordinator will attempt to contact
patients who miss follow-up visits every week up to three times;
if the patient still cannot be contacted after three attempts, the
patient will be considered “lost to follow-up.” Participants will
receive a stipend to compensate them for their time in
participating in the study.

Blinding of Outcomes Assessments
The personnel performing the outcome assessments will be
blinded to the participants’ study assignments.

Statistical Analysis
All statistical analyses will be performed using SAS 9.3 To
accomplish Aim 1, we will examine the number of participants
enrolled into the study at each study clinic by month over the
course of recruitment phase, as well as the average and overall
number of participants enrolled per month within each
clinic. These rates will assist us in determining the feasibility
of recruiting a sufficient sample for the larger trial, and it will
potentially inform protocol adjustments. We will estimate
additional indicators for feasibility throughout the trial, including
measures of retention of participants through the 12 weeks and
adherence to the protocol within each group, as well as
acceptability of the intervention as measured by the
questionnaire (Table 1). We will quantify missing data and
dropouts, and we will examine the reasons for ineligibility and
discontinuation in the study. For Aim 2, we will examine all
data distributions and calculate summary statistics by group
using an intention-to-treat approach. Although we will not have
adequate statistical power for testing our hypotheses of improved
BP control and medication adherence as a result of the
intervention, we will conduct an exploratory analysis of any
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treatment effects (Table 1). An important end product of the
trial will be our estimates of variance and correlation for these
and other potential outcomes of interest for the larger trial. These

estimates will be compared with estimates from studies similar
to ours but focusing on other populations and will be used to
inform power for the larger trial.

Table 1. Evaluation and outcomes.

Expected outcomeAt week 12During the 12-
week interven-
tion

BaselineMethodOutcome and evaluation

Primary outcome: Feasibility

24 patients will be recruit-
ed in 4 months.

The team will learn from
the study findings and
adjust the protocol to
achieve goals.

✓✓Track number of enrolled participants
per week

Recruitment

Secondary outcomes

Monitoring of adherence
to protocol

WeeklySMS response rate/week

BPa measurement transmission/week

Protocol adherence

Monitoring of acceptabil-
ity;

the SUS yields a single
score on a scale of 0 to
100. An SUS score >68
would be considered
above average.

✓Weekly✓Systems Usability Scale (SUS) question-
naire.

Acceptability

• Track participant discontinuation
and loss to follow-up

• Track proportion of patients
screened but excluded because they
did not own a phone with SMS ca-
pability

• Track participant discontinuation
and loss to follow-up

• Informal comments from partici-
pants

Exploratory outcomes

Systolic BP and diastolic
BP will improve

✓✓BP will be measured per clinic protocols
and extracted from the patient’s electron-
ic medical record. The average change
will be calculated and reported in mmHg.

Systolic BP and dias-
tolic BP change

MAQ scores will im-
prove

✓✓8-item Morisky Medication Adherence
Questionnaire (MAQ)

Medication adherence

aBP: blood pressure.

Data Safety and Monitoring
The proposed study presents small risks to participants. They
will receive usual medical care. The principal investigator will
be responsible for the overall monitoring of the data and safety
of the study participants. We will use REDCap, a secure online
platform designed for research, to collect all patient data.
Participants’ demographics (including their education level),
comorbidities, number of medications, number of BP
medications prescribed, and BP measures will be extracted from
Wake One records when available. The level of education will
be confirmed verbally with each participant during consent
process. Only one participant identifier will appear in the data
collection forms.

Results

Our study began recruitment in September 2020, and the
anticipated completion date for the recruitment phase is March
31, 2021. This study is funded by CTSI Pilot funding from
Wake Forest Baptist Health. This trial has been registered in
ClinicalTrials.gov (Identifier: NCT03596242).

Discussion

The proposed study will evaluate the feasibility of conducting
a randomized controlled trial of a new patient-centric SMS
delivery system tailored primarily for older adults of low
socioeconomic status demonstrating nonadherence to
antihypertensive medication. The SMS system was designed
with the input of three focus groups composed of older minority
patients with hypertension. The study is distinctive in its ability
to recruit and test the implementation in a population particularly
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affected by medication nonadherence and uncontrolled
hypertension. To engage patients in health care is considered a
key strategy to improve patients' adherence, clinical outcomes,
and satisfaction about the care received [24-26]. If successful,
a larger efficacy trial will help advance the eHealth delivery
system particularly for underrepresented minority patients in
the context of BP management. Reducing disparities is a key
component of promoting health equity. Assessing interventions
aimed to reduce health care disparities are needed to counteract
social risk factors in order to achieve health equity [27-29].

We intend to publish the findings of this study. If successful,
we will plan to conduct a larger efficacy randomized controlled
trial. The dissemination of these results will help improve BP
control in this patient population. In addition, our long-term
goal is to develop an automated patient-centric system that will
improve monitoring of BP and medication adherence in other
ambulatory clinics, to help improve BP control rates among
older adults with uncontrolled hypertension who visit other
primary care clinics at Wake Forest Baptist Health.

Conflicts of Interest
None declared.

References

1. 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: Executive Summary: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Hypertension 2018 Jun;71(6):1269-1324.
[doi: 10.1161/HYP.0000000000000066] [Medline: 29133354]

2. Dorans KS, Mills KT, Liu Y, He J. Trends in prevalence and control of hypertension according to the 2017 American
College of Cardiology/American Heart Association (ACC/AHA) guideline. JAHA 2018 Jun 05;7(11):00-00. [doi:
10.1161/jaha.118.008888] [Medline: 29858369]

3. Krousel-Wood MA, Muntner P, Islam T, Morisky DE, Webber LS. Barriers to and determinants of medication adherence
in hypertension management: perspective of the cohort study of medication adherence among older adults. Med Clin North
Am 2009 May;93(3):753-769 [FREE Full text] [doi: 10.1016/j.mcna.2009.02.007] [Medline: 19427503]

4. Chowdhury R, Khan H, Heydon E, Shroufi A, Fahimi S, Moore C, et al. Adherence to cardiovascular therapy: a meta-analysis
of prevalence and clinical consequences. Eur Heart J 2013 Aug 01;34(38):2940-2948. [doi: 10.1093/eurheartj/eht295]

5. Brown MT, Bussell JK. Medication adherence: WHO cares? Mayo Clin Proc 2011 Apr;86(4):304-314 [FREE Full text]
[doi: 10.4065/mcp.2010.0575] [Medline: 21389250]

6. Sokol MC, McGuigan KA, Verbrugge RR, Epstein RS. Impact of medication adherence on hospitalization risk and healthcare
cost. Med Care 2005 Jun;43(6):521-530. [doi: 10.1097/01.mlr.0000163641.86870.af] [Medline: 15908846]

7. Shalansky SJ, Levy AR, Ignaszewski AP. Self-reported Morisky score for identifying nonadherence with cardiovascular
medications. Ann Pharmacother 2004 Sep;38(9):1363-1368. [doi: 10.1345/aph.1e071]

8. Lauffenburger JC, Choudhry NK. Text messaging and patient engagement in an increasingly mobile world. Circulation
2016 Jan 14:CIRCULATIONAHA.116.021182. [doi: 10.1161/circulationaha.116.021182]

9. Peters R, Shivakumar N, Xu R, Javaherian K, Sink E, Patel K, et al. Assessing the utility of a novel SMS- and phone-based
system for blood pressure control in hypertensive Patients: Feasibility study. JMIR Cardio 2017 Jul 27;1(2):e2 [FREE Full
text] [doi: 10.2196/cardio.7915] [Medline: 31758763]

10. Bliziotis I, Destounis A, Stergiou GS. Home versus ambulatory and office blood pressure in predicting target organ damage
in hypertension: a systematic review and meta-analysis. J Hypertens 2012 Jul;30(7):1289-1299. [doi:
10.1097/HJH.0b013e3283531eaf] [Medline: 22499289]

11. Verberk WJ, Kroon AA, Kessels AG, de Leeuw PW. Home blood pressure measurement: a systematic review. J Am Coll
Cardiol 2005 Sep 06;46(5):743-751 [FREE Full text] [doi: 10.1016/j.jacc.2005.05.058] [Medline: 16139119]

12. Funahashi J, Ohkubo T, Fukunaga H, Kikuya M, Takada N, Asayama K, et al. The economic impact of the introduction
of home blood pressure measurement for the diagnosis and treatment of hypertension. Blood Press Monit 2006
Oct;11(5):257-267. [doi: 10.1097/01.mbp.0000217996.19839.70] [Medline: 16932035]

13. Meng F, Guo X, Peng Z, Lai KH, Zhao Z. Investigating the adoption of mobile health services by elderly users: Trust
transfer model and survey study. JMIR Mhealth Uhealth 2019 Jan 08;7(1):e12269 [FREE Full text] [doi: 10.2196/12269]
[Medline: 30622092]

14. Uchmanowicz B, Jankowska EA, Uchmanowicz I, Morisky DE. Self-reported medication adherence measured with Morisky
medication adherence scales and its determinants in hypertensive patients aged ≥60 years: A systematic review and
meta-analysis. Front Pharmacol 2019;10:168 [FREE Full text] [doi: 10.3389/fphar.2019.00168] [Medline: 30930769]

15. Klonoff DC. Benefits and limitations of self-monitoring of blood glucose. J Diabetes Sci Technol 2007 Jan;1(1):130-132
[FREE Full text] [doi: 10.1177/193229680700100121] [Medline: 19888392]

16. Poster: Blood Pressure Measurement Instructions. American Heart Association URL: https://www.heart.org/-/media/files/
health-topics/high-blood-pressure/how_to_measure_your_blood_pressure_letter_size.pdf [accessed 2019-12-01]

JMIR Res Protoc 2021 | vol. 10 | iss. 5 | e18984 | p. 6https://www.researchprotocols.org/2021/5/e18984
(page number not for citation purposes)

Campos et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1161/HYP.0000000000000066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29133354&dopt=Abstract
http://dx.doi.org/10.1161/jaha.118.008888
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29858369&dopt=Abstract
http://europepmc.org/abstract/MED/19427503
http://dx.doi.org/10.1016/j.mcna.2009.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19427503&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/eht295
http://europepmc.org/abstract/MED/21389250
http://dx.doi.org/10.4065/mcp.2010.0575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21389250&dopt=Abstract
http://dx.doi.org/10.1097/01.mlr.0000163641.86870.af
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15908846&dopt=Abstract
http://dx.doi.org/10.1345/aph.1e071
http://dx.doi.org/10.1161/circulationaha.116.021182
https://cardio.jmir.org/2017/2/e2/
https://cardio.jmir.org/2017/2/e2/
http://dx.doi.org/10.2196/cardio.7915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31758763&dopt=Abstract
http://dx.doi.org/10.1097/HJH.0b013e3283531eaf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22499289&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(05)01316-1
http://dx.doi.org/10.1016/j.jacc.2005.05.058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16139119&dopt=Abstract
http://dx.doi.org/10.1097/01.mbp.0000217996.19839.70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16932035&dopt=Abstract
https://mhealth.jmir.org/2019/1/e12269/
http://dx.doi.org/10.2196/12269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30622092&dopt=Abstract
https://doi.org/10.3389/fphar.2019.00168
http://dx.doi.org/10.3389/fphar.2019.00168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30930769&dopt=Abstract
http://europepmc.org/abstract/MED/19888392
http://dx.doi.org/10.1177/193229680700100121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19888392&dopt=Abstract
https://www.heart.org/-/media/files/health-topics/high-blood-pressure/how_to_measure_your_blood_pressure_letter_size.pdf
https://www.heart.org/-/media/files/health-topics/high-blood-pressure/how_to_measure_your_blood_pressure_letter_size.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Fernandez S, Chaplin W, Schoenthaler AM, Ogedegbe G. Revision and validation of the medication adherence self-efficacy
scale (MASES) in hypertensive African Americans. J Behav Med 2008 Dec;31(6):453-462 [FREE Full text] [doi:
10.1007/s10865-008-9170-7] [Medline: 18784996]

18. Nelson MR, Reid CM, Ryan P, Willson K, Yelland L. Self-reported adherence with medication and cardiovascular disease
outcomes in the Second Australian National Blood Pressure Study (ANBP2). Med J Aust 2006 Nov 06;185(9):487-489.
[doi: 10.5694/j.1326-5377.2006.tb00662.x] [Medline: 17137452]

19. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure of medication adherence.
Med Care 1986 Jan;24(1):67-74. [doi: 10.1097/00005650-198601000-00007] [Medline: 3945130]

20. Whitehead AL, Julious SA, Cooper CL, Campbell MJ. Estimating the sample size for a pilot randomised trial to minimise
the overall trial sample size for the external pilot and main trial for a continuous outcome variable. Stat Methods Med Res
2016 Jun;25(3):1057-1073 [FREE Full text] [doi: 10.1177/0962280215588241] [Medline: 26092476]

21. Tucker KL, Sheppard JP, Stevens R, Bosworth HB, Bove A, Bray EP, et al. Self-monitoring of blood pressure in hypertension:
A systematic review and individual patient data meta-analysis. PLoS Med 2017 Sep;14(9):e1002389 [FREE Full text] [doi:
10.1371/journal.pmed.1002389] [Medline: 28926573]

22. Fletcher BR, Hartmann-Boyce J, Hinton L, McManus RJ. The effect of self-monitoring of blood pressure on medication
adherence and lifestyle factors: A systematic review and meta-analysis. Am J Hypertens 2015 Oct;28(10):1209-1221. [doi:
10.1093/ajh/hpv008] [Medline: 25725092]

23. Ritchey M, Chang A, Powers C, Loustalot F, Schieb L, Ketcham M, et al. Vital signs: Disparities in antihypertensive
medication nonadherence among Medicare part D beneficiaries - United States, 2014. MMWR Morb Mortal Wkly Rep
2016 Sep 16;65(36):967-976 [FREE Full text] [doi: 10.15585/mmwr.mm6536e1] [Medline: 27632693]

24. Uhlig K, Patel K, Ip S, Kitsios GD, Balk EM. Self-measured blood pressure monitoring in the management of hypertension:
a systematic review and meta-analysis. Ann Intern Med 2013 Aug 06;159(3):185-194. [doi:
10.7326/0003-4819-159-3-201308060-00008] [Medline: 23922064]

25. Ocloo JE, Fulop NJ. Developing a 'critical' approach to patient and public involvement in patient safety in the NHS: learning
lessons from other parts of the public sector? Health Expect 2012 Dec;15(4):424-432 [FREE Full text] [doi:
10.1111/j.1369-7625.2011.00695.x] [Medline: 21711471]

26. Barello S, Graffigna G, Vegni E, Savarese M, Lombardi F, Bosio AC. 'Engage me in taking care of my heart': a grounded
theory study on patient-cardiologist relationship in the hospital management of heart failure. BMJ Open 2015 Mar
16;5(3):e005582 [FREE Full text] [doi: 10.1136/bmjopen-2014-005582] [Medline: 25776041]

27. Marmot M. Social determinants of health inequalities. The Lancet 2005 Mar;365(9464):1099-1104. [doi:
10.1016/s0140-6736(05)71146-6]

28. Renedo A, Marston C. Spaces for citizen involvement in healthcare: An ethnographic study. Sociology 2015
Jun;49(3):488-504 [FREE Full text] [doi: 10.1177/0038038514544208] [Medline: 26038612]

29. Schultz WM, Kelli HM, Lisko JC, Varghese T, Shen J, Sandesara P, et al. Socioeconomic status and cardiovascular outcomes.
Circulation 2018 May 15;137(20):2166-2178. [doi: 10.1161/circulationaha.117.029652]

Abbreviations
ACC: American College of Cardiology
AHA: American Heart Association
BP: blood pressure
REDCap: Research Electronic Data Capture
DBP: diastolic blood pressure
HBPM: home blood pressure monitoring
MAQ: Medication Adherence Questionnaire
SBP: systolic blood pressure
SPRINT: Systolic Blood Pressure Intervention Trial

Edited by G Eysenbach; submitted 05.04.20; peer-reviewed by RJ Katz, S Omboni; comments to author 12.06.20; revised version
received 15.09.20; accepted 24.02.21; published 14.05.21

Please cite as:
Campos CL, Jones D, Snively BM, Rocco M, Pedley C, Atwater S, Moore JB
Text Messaging and Home Blood Pressure Monitoring for Patients with Uncontrolled Hypertension: Proposal for a Feasibility Pilot
Randomized Controlled Trial
JMIR Res Protoc 2021;10(5):e18984
URL: https://www.researchprotocols.org/2021/5/e18984
doi: 10.2196/18984
PMID:

JMIR Res Protoc 2021 | vol. 10 | iss. 5 | e18984 | p. 7https://www.researchprotocols.org/2021/5/e18984
(page number not for citation purposes)

Campos et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://europepmc.org/abstract/MED/18784996
http://dx.doi.org/10.1007/s10865-008-9170-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18784996&dopt=Abstract
http://dx.doi.org/10.5694/j.1326-5377.2006.tb00662.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17137452&dopt=Abstract
http://dx.doi.org/10.1097/00005650-198601000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3945130&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0962280215588241?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0962280215588241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26092476&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1002389
http://dx.doi.org/10.1371/journal.pmed.1002389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28926573&dopt=Abstract
http://dx.doi.org/10.1093/ajh/hpv008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25725092&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6536e1
http://dx.doi.org/10.15585/mmwr.mm6536e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27632693&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-159-3-201308060-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23922064&dopt=Abstract
http://europepmc.org/abstract/MED/21711471
http://dx.doi.org/10.1111/j.1369-7625.2011.00695.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21711471&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25776041
http://dx.doi.org/10.1136/bmjopen-2014-005582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25776041&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(05)71146-6
https://journals.sagepub.com/doi/10.1177/0038038514544208?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0038038514544208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26038612&dopt=Abstract
http://dx.doi.org/10.1161/circulationaha.117.029652
https://www.researchprotocols.org/2021/5/e18984
http://dx.doi.org/10.2196/18984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Claudia L Campos, Deanna Jones, Beverly M Snively, Michael Rocco, Carolyn Pedley, Sara Atwater, Justin B Moore. Originally
published in JMIR Research Protocols (https://www.researchprotocols.org), 14.05.2021. 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 Research
Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2021 | vol. 10 | iss. 5 | e18984 | p. 8https://www.researchprotocols.org/2021/5/e18984
(page number not for citation purposes)

Campos et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

