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Abstract
Background: Digital interventions, defined as any intervention accessed and taking input from patients in the form of a
computer/Web-based program or mobile phoned-based app, can potentially help empower patients to self-manage long-term
conditions such as hypertension. Importantly, digital interventions have the potential to provide patients with personalized
information and support for active involvement in treatment as well as cost saving.
Objective: The purpose of this systematic review is to synthesize the evidence for using digital interventions to support patient
self-management of hypertension, and determine their impact on control and reduction of blood pressure, other clinical outcomes,
quality of life, medication adherence, health service utilization, and economic benefits.
Methods: A systematic search of bibliographic databases including Medline, Embase, CINAHL, and PsycINFO will be
undertaken. Abstracts and citations will be independently screened by 2 researchers against predetermined inclusion criteria. Any
disagreements will be resolved by discussion and further consideration of the inclusion criteria. Only randomized controlled trials
which have been published in peer peer-reviewed journals with a diagnosis of hypertension will be considered. Inclusion criteria
will be (1) adults (age ≥ 18 years) with hypertension (as defined by the primary authors); (2) an interactive digital intervention
compared with usual care; and (3) outcomes of objectively measured change in blood pressure. Data extraction from identified
articles will be undertaken by 2 independent reviewers using a uniform template. The main outcomes are systolic blood pressure
(SBP) and diastolic blood pressure (DBP), and quality of life indicators. Secondary outcomes include cost- effectiveness, medication
adherence, emotional well-being, and physical activity. Risk of bias of included studies will be assessed using the Cochrane tool.
Results: Our research is currently ongoing. Data will be summarized narratively, and if possible, meta-analyses will be performed
to assess the impact of the interventions on outcomes.
Conclusions: By summarizing and synthesizing available data, this review will help inform policy on the use of digital
interventions for self-management of hypertension and will clarify areas for further research.
Trial Registration:
Prospero 2014: CRD42014010268; http://www.crd.york.ac.uk/PROSPERO/display_record.asp?
ID=CRD42014010268 (Archived by WebCite at http://www.webcitation.org/6c5alQQJL)
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Introduction
Hypertension has been shown to be the highest attributable risk
to death from cardiovascular disease, which is the leading cause
of premature mortality worldwide [1]. Reducing levels of blood
pressure, even by a small amount, can have a substantial effect
on levels of mortality, particularly at the population level [2,3].
However, the rate of control and treatment of hypertension is
suboptimal with a large gap found between detection and control
[4]. Barriers to adequate blood pressure control include
suboptimal treatment by clinicians, suboptimal monitoring due
to availability barriers for both patients and clinicians, and
suboptimal adherence to medication [5].
The success of blood pressure management depends, to a large
degree, on the willingness and ability of the patient to change
and maintain certain behaviors and adhere to medication
regimens [6]. In England, the National Health Service (NHS)
identified self-management as a major priority [7].
Self-management can encompass a wide range of behaviors in
addition to medication use and monitoring of symptoms, such
as an individual’s ability to manage physical, psychosocial, and
lifestyle behaviors related to his/her chronic illness and
appropriate use of medical care [8]. There is increasing interest
in promoting the role of self-management, by which individuals
take greater control over their own health and well-being, in
supporting the management of long-term conditions such as
hypertension [9]. Self-management in hypertension including
self-titration and behavioral interventions has been shown to be
effective [10-12]. In addition, self-management for hypertension
can involve focusing on improving adherence to dietary
approaches [13], weight loss [14], increased physical activity
[15], smoking cessation [16], and moderation of alcohol intake
[17]. A study exploring patients' experiences of an interactive
mobile phone-based system designed to support the
self-management of hypertension found that it helped them gain
an understanding of the interplay between blood pressure and
daily life, which resulted in increased motivation to follow
treatment [18]. However, few family physicians, by whom most
hypertension care is undertaken, have the infrastructure to
support such interventions.
One potential method for improving self-management is through
the use of interactive digital interventions, which offer the
possibility of empowering patients to self-manage their
long-term conditions, and by providing patients with better
access to personalized information and support for active
involvement in treatment, as well as producing significant
savings in treatment costs [18-20]. The “interactive” aspect
requires contributions from users to produce tailored material
and feedback that is personally relevant. Interactive digital
interventions are computer-based programs that can combine
health information with behavior change, emotional and/or
decision support to potentially improve the efficiency of health
care by automating routine aspects of patient education,
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monitoring, and support, while improving services by giving
patients convenient 24-hour access to detailed personalized
feedback, and allowing health professionals to monitor patient
status remotely [21,22]. It has been suggested that well-designed
interactive digital interventions can be instrumental in changing
patient health-related behavior, improve patient knowledge and
confidence for self-management of health, which in turn can
result in better health outcomes [11,12]. However, problems
with the development and implementation of interactive digital
interactions include cost and complexity [23] and high attrition
rates (where patients do not use or make suboptimal use of the
intervention) [24], respectively. If interactive digital interactions
are shown to be an effective adjunct to treatment, further work
will be required to address these challenges [25].
Examining the effect of interactive digital interventions in
comparison to usual care is important as there is evidence that
successful implementation depends on clearly demonstrating
their benefits and cost effectiveness to clinicians [26,27].
Self-management interactive digital interventions in a primary
care setting offer the opportunity of maximizing both reach and
cost savings as the majority of those with hypertension are seen
in a primary care setting. Although there are a number of reviews
that have examined the impact of self-management in adults
with hypertension [28-30], to our knowledge there are none that
focus on self-management interactive digital interventions.
Moreover, an overview of the literature [31] found 2 Cochrane
reviews which concluded that while current evidence offered
little support that self-monitoring and mobile phone messaging
interventions provided benefit in supporting long-term illnesses,
there is a need for further research into these issues [26,32].
Therefore, this systematic review aims to synthesize the evidence
for using interactive digital interventions to support patient
self-management of hypertension, and determine their impact
on control and reduction of blood pressure, other clinical
outcomes, quality of life, medication adherence, health service
utilization, and health care costs.

Methods
Intervention and Self-Management
The term “digital intervention” can relate to a number of
different types of intervention. For the purpose of this review
it will include any intervention accessed through a computer
(work or home), mobile phone, or other handheld devices, and
include a Web-based program, desktop computer program, or
apps that provide self-management information. Intervention
participants may input information online or offline through the
particular device used. The intervention must function without
any directive input from health professionals, and be
“interactive” in nature. We define “interactive” as requiring
contributions from program users (eg, entering personal data
and making choices) that alter pathways within the program to
produce tailored material and feedback [33]. Studies that only
involved sending blood pressure (BP) readings to a remotely
JMIR Res Protoc 2015 | vol. 4 | iss. 4 | e133 | p.2
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

McLean et al

located health professional and receiving advice about
medication titration directly from a health professional will be
excluded from this review. Interventions that included
face-to-face contact and focused on medication adherence will
be included if there is also an automated, interactive component
without direct health professional mediation (ie, users report
SBP interactively then receive automated messages advising
them to increase/decrease medication as relevant to their BP
levels; trial registration number CRD42014010268).

of subject headings, where available (such as MeSH), and words
in the title and abstracts. The resources searched were chosen
because they represent a reasonably wide range of core databases
covering health care literature and were likely to contain the
health care research that is relevant to the review eligibility
criteria (RCTs published in peer-reviewed journals excluding
literature and conference abstracts). We achieved coverage of
journal articles about digital technology through searching the
Social Science Citation Index and Science Citation Index.

For the purposes of the review, we define a self-management
support intervention as the care taken by individuals toward
their own health and well-being comprised by the actions they
take (1) to lead a healthy lifestyle, (2) to meet their social,
emotional, and psychological needs, (3) to care for their
long-term condition, and (4) to prevent further illness or
accidents [34].

The search strategy will combine the following concepts and
study-type filter: (1) hypertension, (2) digital intervention, (3)
self-management, and (4) RCTs.

Inclusion criteria, based on participants, interventions,
comparisons, outcomes, and study design (PICOS acronym)
[35] include (1) adult population (aged ≥ 18 years) with
hypertension (as defined by the primary authors), (2) an
interactive digital intervention (as defined earlier), (3) a
comparator of usual care, (4) objectively measured changes in
blood pressure (systolic or diastolic), (5) only randomized
controlled trials (RCTs) as they present the strongest level of
evidence, and (6) only studies published in journals and in
English as evidence suggests that limiting studies in this way
does not introduce significant bias [36].

Search terms for the intervention concept were informed by
those used in a previous systematic review conducted on digital
asthma self-management interventions [37]. To assess the
robustness of the search strategy, PubMed was searched for
relevant studies and we identified 10 relevant papers for
potential inclusion. We then undertook a hand search of the
journals from which the 10 studies were published (Circulation,
Journal of American Medical Association [JAMA], American
Heart Journal, Journal of Hypertension, Journal of Medical
Internet Research, and Journal of Human Hypertension) but no
further studies were found. The search strategy was then run to
ensure it included the 10 studies among the 5606 papers it
identified. The search will also be complemented by contacting
experts in the topic under review and by carrying out citation
searches for articles citing individual studies that are included
in the review [38].

Search Methods for Identification of Studies

Study Selection

Searches will be undertaken by a professional systematic review
company (York Health Economic Consortium). The search
strategy is shown in Multimedia Appendix 1. The databases to
be searched are Medline, Embase, CINAHL, PsycINFO, ERIC,
Cochrane Library (including CDSR, DARE, Central, and HTA
databases), DoPHER and TROPHI (both produced by the EPPI
Centre), Social Science Citation Index, and Science Citation
Index. These databases will be searched using a combination

Relevant studies will be ascertained by screening using Distiller
software [39] with all identified studies assessed by 2 reviewers.
Initially, abstracts will be screened and any potentially relevant
studies will be identified and the full-text will be reviewed. Any
inter-researcher disagreements over inclusion will be resolved
by discussion and a possible third party if a consensus cannot
be sought. Excluded studies will be listed with reason(s) for
exclusion. The primary outcomes are changes in mean SBP and
DBP and quality of life indicators (Table 1).

Eligibility Criteria
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Table 1. Types of primary outcome measures.
Outcome measure description

Primary outcome

Secondary outcome

Clinical

Mean systolic and diastolic blood pressure
Quality of life indicators

Cognitive

Self-efficacy

Behavioural

Medication adherence
Dietary change
Physical activity
Alcohol intake

Affective

Depression
Anxiety
Emotional well-being
Satisfaction with care

Economic

Health service utilization
Costs of intervention

Data Extraction and Management
Studies that meet the inclusion criteria will be screened in full
by 2 reviewers working independently to extract relevant
population, intervention, and outcome data using the Distiller
software [39]. Inter-reviewer disagreements will be resolved
by seeking consensus or decision by a third party. When papers
with duplicate data are found, the largest dataset will be included
in any meta-analysis.

Assessment of Quality
Risk of bias will be assessed in each of the included studies by
the 2 researchers working independently using the Cochrane
collaboration tool for assessing bias [40]. The areas of bias that
will be assessed include methods of allocation concealment,
generation and presentation of allocation sequence, whether
incomplete outcome data were assessed, and whether there was
evidence of selective outcome reporting.

Analysis

of heterogeneity using the I2 statistic (low <30%; moderate
30-75%; high ≥75%) [41]. Publication bias will be assessed,
whenever possible (sufficient number of studies, low
heterogeneity), using the Egger regression asymmetry test, the
Begg adjusted rank correlation test, and visual examination of
funnel plots [42,43]. If high levels of heterogeneity are shown
to exist, we will conduct sensitivity analyses if the number of
included studies allows, in order to investigate possible sources
of heterogeneity including study quality (adequate versus
inadequate allocation concealment, low versus high attrition)
and sociodemographic factors that could act as effect modifiers
(age, gender, and socioeconomic status).
Any subgroup analyses undertaken will be defined a priori. If
the data permit, we will undertake the following subgroup
analyses: (1) interventions that included self-monitoring of
blood pressure versus those that did not, (2) mode of delivery
(mobile phone versus other), and (3) primary goal of the
intervention (reduction of blood pressure versus any other).

Details of the populations studied and each intervention will be
presented in a table format describing patient and intervention
characteristics. We will conduct a narrative synthesis describing,
where possible, the components of the interventions including
theoretical underpinning, what the mode of delivery was (eg,
mobile phone, tablet, personal computer, or Web-based
facilitation), how the information was uploaded (online/offline)
and where (home/work/other), how ongoing engagement was
encouraged, and how often it was used.

Results

Where possible and appropriate we will undertake a
meta-analysis that will compare changes between intervention
and control participants in outcomes for which adequate data
from a minimum of 3 studies are available. We will pool the
data for each outcome using mean differences for continuous
outcomes and relative risks for dichotomous outcomes. Studies
of self-monitoring in hypertension have shown significant
heterogeneity and so it is likely that that a random effects model
will be required. This decision will be made following estimation

This review and proposed meta-analysis are part of a study
aiming to investigate the best way of providing people with an
interactive digital intervention for hypertension that can help
them self-manage their health condition, with support as needed
from health care professionals. It is thus important to assess
previous research on digital interventions to support patient
self-management of hypertension and assess the effects, if any,
on control and reduction of blood pressure, other clinical
outcomes, quality of life, medication adherence, health service
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Our research is currently ongoing. Data will be summarized
narratively and, if possible, meta-analyses will be performed to
assess the impact of intervention on outcomes. The aim is to
have all the results completed, written, and published by the
beginning of 2016.

Discussion
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aid our understanding of current knowledge in relation to the
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utility of digital self-management interventions for hypertension
and identify important research gaps.

Acknowledgments
This paper presents independent research funded by the National Institute for Health Research (NIHR) under its Programme
Grants for Applied Research Programme (Grant Reference Number RP-PG-1211-20001). The views expressed in this study are
those of the authors and not necessarily those of the NHS, the NIHR, or the Department of Health. NHS Solent is the grant host.
We would like to acknowledge all members of the DIPSS investigator team including Bryan Williams, Susan Michie, Carl R
May, Peter Smith, Mark Weal, Adam Geraghty, James Raftery, Lily Yao, Rebecca Kandiyali, Bob Gann, Tony Snell, Sarah
WiIliams, Keith Manship, Shelley Mason, and Katharine Jenner.

Authors' Contributions
All authors drafted, read, and approved the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Search strategy for Ovid Medline(R) in-process and other non-indexed citations and Ovid Medline(R): 1946 to present.
[PDF File (Adobe PDF File), 11KB - resprot_v4i4e133_app1.pdf ]

References
1.

2.
3.

4.

5.

6.
7.

8.
9.

10.

11.

Wang H, Dwyer-Lindgren L, Lofgren K, Rajaratnam J, Marcus J, Levin-Rector A, et al. Age-specific and sex-specific
mortality in 187 countries, 1970-2010: A systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012
Dec 15;380(9859):2071-2094. [doi: 10.1016/S0140-6736(12)61719-X] [Medline: 23245603]
Stamler J, Stamler R, Neaton J. Blood pressure, systolic and diastolic, and cardiovascular risks. US population data. Arch
Intern Med 1993 Mar 8;153(5):598-615. [Medline: 8439223]
Collins R, Peto R, MacMahon S, Hebert P, Fiebach N, Eberlein K, et al. Blood pressure, stroke, and coronary heart disease.
Part 2, Short-term reductions in blood pressure: overview of randomised drug trials in their epidemiological context. Lancet
1990 Apr 7;335(8693):827-838. [Medline: 1969567]
Chow C, Teo K, Rangarajan S, Islam S, Gupta R, Avezum A, PURE (Prospective Urban Rural Epidemiology) Study
investigators. Prevalence, awareness, treatment, and control of hypertension in rural and urban communities in high-,
middle-, and low-income countries. JAMA 2013 Sep 4;310(9):959-968. [doi: 10.1001/jama.2013.184182] [Medline:
24002282]
Khatib R, Schwalm J, Yusuf S, Haynes R, McKee M, Khan M, et al. Patient and healthcare provider barriers to hypertension
awareness, treatment and follow up: A systematic review and meta-analysis of qualitative and quantitative studies. PLoS
One 2014;9(1):e84238 [FREE Full text] [doi: 10.1371/journal.pone.0084238] [Medline: 24454721]
K/DOQI Clinical Practice Guidelines. Guideline 5: Education on self-management behavior. URL: http://www2.kidney.org/
professionals/KDOQI/guidelines_bp/guide_5.htm [accessed 2015-07-01] [WebCite Cache ID 6Zh75zXgD]
Department of Health. The NHS Outcomes Framework 2012/13. London, UK: Department of Health; 2011. URL: https:/
/www.gov.uk/government/uploads/system/uploads/attachment_data/file/213711/dh_131723.pdf [accessed 2015-10-14]
[WebCite Cache ID 6cHo2V1ep]
Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic disease in primary care. JAMA
2002 Nov 20;288(19):2469-2475. [Medline: 12435261]
Panagioti M, Richardson G, Small N, Murray E, Rogers A, Kennedy A, et al. Self-management support interventions to
reduce health care utilisation without compromising outcomes: A systematic review and meta-analysis. BMC Health Serv
Res 2014;14:356 [FREE Full text] [doi: 10.1186/1472-6963-14-356] [Medline: 25164529]
McManus RJ, Mant J, Bray EP, Holder R, Jones MI, Greenfield S, et al. Telemonitoring and self-management in the control
of hypertension (TASMINH2): A randomised controlled trial. Lancet 2010 Jul 17;376(9736):163-172. [doi:
10.1016/S0140-6736(10)60964-6] [Medline: 20619448]
McManus RJ, Mant J, Haque MS, Bray EP, Bryan S, Greenfield SM, et al. Effect of self-monitoring and medication
self-titration on systolic blood pressure in hypertensive patients at high risk of cardiovascular disease: The TASMIN-SR
randomized clinical trial. JAMA 2014 Aug 27;312(8):799-808. [doi: 10.1001/jama.2014.10057] [Medline: 25157723]

http://www.researchprotocols.org/2015/4/e133/

XSL• FO
RenderX

JMIR Res Protoc 2015 | vol. 4 | iss. 4 | e133 | p.5
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
12.

13.

14.

15.
16.

17.
18.
19.

20.

21.

22.

23.
24.
25.

26.

27.

28.

29.

30.
31.

32.

Bosworth H, Olsen M, Grubber J, Neary A, Orr M, Powers B, et al. Two self-management interventions to improve
hypertension control: A randomized trial. Ann Intern Med 2009 Nov 17;151(10):687-695 [FREE Full text] [doi:
10.7326/0003-4819-151-10-200911170-00148] [Medline: 19920269]
Svetkey L, Simons-Morton D, Vollmer W, Appel L, Conlin P, Ryan D, et al. Effects of dietary patterns on blood pressure:
Subgroup analysis of the Dietary Approaches to Stop Hypertension (DASH) randomized clinical trial. Arch Intern Med
1999 Feb 8;159(3):285-293. [Medline: 9989541]
Neter J, Stam B, Kok F, Grobbee D, Geleijnse J. Influence of weight reduction on blood pressure: A meta-analysis of
randomized controlled trials. Hypertension 2003 Nov;42(5):878-884 [FREE Full text] [doi:
10.1161/01.HYP.0000094221.86888.AE] [Medline: 12975389]
Kelley G, Kelley K. Progressive resistance exercise and resting blood pressure: A meta-analysis of randomized controlled
trials. Hypertension 2000 Mar;35(3):838-843 [FREE Full text] [Medline: 10720604]
Bosworth HB, Olsen MK, Neary A, Orr M, Grubber J, Svetkey L, et al. Take Control of Your Blood Pressure (TCYB)
study: A multifactorial tailored behavioral and educational intervention for achieving blood pressure control. Patient Educ
Couns 2008 Mar;70(3):338-347 [FREE Full text] [doi: 10.1016/j.pec.2007.11.014] [Medline: 18164894]
Xin X, He J, Frontini M, Ogden L, Motsamai O, Whelton P. Effects of alcohol reduction on blood pressure: A meta-analysis
of randomized controlled trials. Hypertension 2001 Nov;38(5):1112-1117 [FREE Full text] [Medline: 11711507]
Murray E, Burns J, See S, Lai R, Nazareth I. Interactive health communication applications for people with chronic disease.
Cochrane Database Syst Rev 2005(4):CD004274. [doi: 10.1002/14651858.CD004274.pub4] [Medline: 16235356]
Webb T, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: A systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010;12(1):e4 [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]
Portnoy D, Scott-Sheldon LA, Johnson B, Carey M. Computer-delivered interventions for health promotion and behavioral
risk reduction: A meta-analysis of 75 randomized controlled trials, 1988-2007. Prev Med 2008 Jul;47(1):3-16 [FREE Full
text] [doi: 10.1016/j.ypmed.2008.02.014] [Medline: 18403003]
Department of Health. Diagnostic, Monitoring and Assistive Tools, Devices, Technologies and Equipment to Support Self
Care. Department of Health serial online. London, UK: Department of Health; 2006. Supporting self-care: A practical
option URL: http://webarchive.nationalarchives.gov.uk/+/www.dh.gov.uk/assetRoot/04/13/40/16/04134016.pdf [accessed
2015-10-15] [WebCite Cache ID 6cHqnhn9J]
Department of Health. Equity and Excellence: Liberating the NHS. London, UK: Department of Health; 2010. URL: https:/
/www.gov.uk/government/uploads/system/uploads/attachment_data/file/213823/dh_117794.pdf [accessed 2015-11-15]
[WebCite Cache ID 6cHqvRzK9]
Eysenbach G. The law of attrition. J Med Internet Res 2005;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]
Bradbury K, Watts S, Arden-Close E, Yardley L, Lewith G. Developing digital interventions: A methodological guide.
Evid Based Complement Alternat Med 2014;2014:561320 [FREE Full text] [doi: 10.1155/2014/561320] [Medline: 24648848]
May CR, Finch TL, Cornford J, Exley C, Gately C, Kirk S, et al. Integrating telecare for chronic disease management in
the community: What needs to be done? BMC Health Serv Res 2011;11:131 [FREE Full text] [doi:
10.1186/1472-6963-11-131] [Medline: 21619596]
Clark M, Goodwin N. Whole System Demonstrator Action Network. London, UK: Kings Fund; 2010. Sustaining innovation
in telehealth and telecare URL: http://www.kingsfund.org.uk/sites/files/kf/
Sustaining-innovation-telehealth-telecare-wsdan-mike-clark-nick-goodwin-october-2010.pdf [accessed 2015-11-10]
[WebCite Cache ID 6cHrDwUqs]
Bray EP, Holder R, Mant J, McManus RJ. Does self-monitoring reduce blood pressure? Meta-analysis with meta-regression
of randomized controlled trials. Ann Med 2010 Jul;42(5):371-386. [doi: 10.3109/07853890.2010.489567] [Medline:
20504241]
Glynn LG, Murphy AW, Smith SM, Schroeder K, Fahey T. Interventions used to improve control of blood pressure in
patients with hypertension. Cochrane Database Syst Rev 2010(3):CD005182. [doi: 10.1002/14651858.CD005182.pub4]
[Medline: 20238338]
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 6;159(3):185-194. [doi:
10.7326/0003-4819-159-3-201308060-00008] [Medline: 23922064]
Hallberg I, Ranerup A, Kjellgren K. Supporting the self-management of hypertension: Patients' experiences of using a
mobile phone-based system. J Hum Hypertens 2015 Apr 23. [doi: 10.1038/jhh.2015.37] [Medline: 25903164]
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]
Bellis JM, Grimley DM, Alexander LR. Feasibility of a tailored intervention targeting STD-related behaviors. Am J Health
Behav 2002;26(5):378-385. [Medline: 12206447]

http://www.researchprotocols.org/2015/4/e133/

XSL• FO
RenderX

McLean et al

JMIR Res Protoc 2015 | vol. 4 | iss. 4 | e133 | p.6
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
33.

34.
35.
36.
37.

38.
39.

40.

41.
42.
43.

McLean et al

Department of Health. Self Care—A Real Choice Self Care Support—A Practical Option. London, UK: Department of
Health; 2005. URL: http://webarchive.nationalarchives.gov.uk/20130107105354/http:/www.dh.gov.uk/prod_consum_dh/
groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4101702.pdf [accessed 2015-11-15] [WebCite Cache ID
6cHrUZKXS]
PICO and Formulating the Clinical Question. 2006 Jan. URL: http://library.med.nyu.edu/library/instruction/handouts/pdf/
picohandout.pdf [accessed 2015-07-01] [WebCite Cache ID 6Zh7EE11s]
Moher D, Pham B, Lawson M, Klassen TP. The inclusion of reports of randomised trials published in languages other than
English in systematic reviews. Health Technol Assess 2003;7(41):1-90 [FREE Full text] [Medline: 14670218]
Morrison D, Wyke S, Agur K, Cameron EJ, Docking RI, Mackenzie AM, et al. Digital asthma self-management interventions:
A systematic review. J Med Internet Res 2014;16(2):e51 [FREE Full text] [doi: 10.2196/jmir.2814] [Medline: 24550161]
McManus R, Wilson S, Delaney B, Fitzmaurice DA, Hyde CJ, Tobias RS, et al. Review of the usefulness of contacting
other experts when conducting a literature search for systematic reviews. BMJ 1998 Dec 5;317(7172):1562-1563 [FREE
Full text] [Medline: 9836655]
Evidence Partners. Distiller Systematic Review. URL: https://distillercer.com/ [accessed 2015-10-13] [WebCite Cache ID
6cFiOTKbd]
Centre for Reviews and Dissemination. Undertaking Systematic Reviews of Research on Effectiveness: CRD's Guidance
for Carrying Out or Commissioning Reviews. York, UK: University of York; 2001. URL: http://eprints.whiterose.ac.uk/
1139/ [accessed 2015-11-15] [WebCite Cache ID 6cHrqPlq7]
Higgins JP, Altman DJ, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Cochrane Bias Methods Group, Cochrane Statistical
Methods Group. The Cochrane Collaboration's tool for assessing risk of bias in randomised trials. BMJ 2011;343:d5928
[FREE Full text] [Medline: 22008217]
Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med 2002 Jun 15;21(11):1539-1558. [doi:
10.1002/sim.1186] [Medline: 12111919]
Egger M, Davey SG, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. BMJ 1997 Sep
13;315(7109):629-634 [FREE Full text] [Medline: 9310563]
Lau J, Ioannidis JP, Terrin N, Schmid C, Olkin I. The case of the misleading funnel plot. BMJ 2006 Sep 16;333(7568):597-600
[FREE Full text] [doi: 10.1136/bmj.333.7568.597] [Medline: 16974018]

Abbreviations
BP: blood pressure
DBP: diastolic blood pressure
RCT: randomized controlled trial
SBP: systolic blood pressure

Edited by G Eysenbach; submitted 20.05.15; peer-reviewed by T Aalbers, J Vermeulen, M Al-Durra, S Karnes, S Sawesi, G Stiglic;
comments to author 18.06.15; revised version received 14.07.15; accepted 20.09.15; published 20.11.15
Please cite as:
McLean G, Murray E, Band R, Saunderson K, Hanlon P, Little P, McManus RJ, Yardley L, Mair FS
Digital Interventions to Promote Self-Management in Adults With Hypertension: Protocol for Systematic Review and Meta-Analysis
JMIR Res Protoc 2015;4(4):e133
URL: http://www.researchprotocols.org/2015/4/e133/
doi:10.2196/resprot.4648
PMID:26589728

©Gary McLean, Elizabeth Murray, Rebecca Band, Kathryn Saunderson, Peter Hanlon, Paul Little, Richard J McManus, Lucy
Yardley, Frances S Mair. Originally published in JMIR Research Protocols (http://www.researchprotocols.org), 20.11.2015. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), 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 http://www.researchprotocols.org, as well as this copyright and license information must be
included.

http://www.researchprotocols.org/2015/4/e133/

XSL• FO
RenderX

JMIR Res Protoc 2015 | vol. 4 | iss. 4 | e133 | p.7
(page number not for citation purposes)

