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Background: Te Dietary Approaches to Stop Hypertension (DASH) diet is an internationally recognized anti-hypertensive
dietary model.Tis systematic scoping review examines the efectiveness of digital-based interventions utilizing the DASH dietary
pattern.
Methods: A search was conducted using 14 databases to include relevant studies from 1997 to January 2025 using PRISMA
guidelines for scoping reviews.
Results:Te review included 24 studies with almost 7000 participants, including randomized controlled trials and cohort studies
conducted in several countries. Interventions using the DASH dietary pattern positively afected blood pressure (BP), nutrition
behavior, and weight. Some studies also reported secondary outcomes such as reduced healthcare cost savings.
Conclusion: Technology-based DASH diet interventions yielded favorable health outcomes, particularly in reducing BP and
dietary salt intake, as well as improved diet quality. Tis systematic scoping review supports the potential of digital-based
interventions utilizing the DASH dietary pattern to improve nutrition and health outcomes, particularly those related to hy-
pertension management. Te fndings emphasize the importance of using evidence-based approaches, which are grounded in
theoretical frameworks and models to develop efective interventions, and thoughtful program design to maximize group ef-
fectiveness. Other factors that infuenced the efectiveness of the intervention included the type of technology used, as well as
participant comfort with using technology. Further research and development are needed to optimize these interventions for
widespread impact and long-term sustainability.
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1. Introduction

Hypertension afects one-third of adult populations and is
regarded as the leading preventable cause of premature
death worldwide [1–3]. While blood pressure (BP) is

considered elevated at a measure of systolic blood pressure
(SBP) of 120–129mmHg and diastolic BP (DBP) of
> 80mm/Hg, stage 1 hypertension is diagnosed with an SBP
of 130–139mmHg and DBP of 80–89 mHG [4, 5]. Te
number of individuals living with hypertension doubled
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between 1990 and 2019, from 650 million to 1.3 billion [6, 7].
Worldwide, nearly half of the population presumed to have
hypertension is unaware of their condition because high BP
typically has no symptoms [8, 9]. Terefore, regular medical
examinations are essential for prevention, diagnosis, and
treatment. Hypertension is often referred to as a ‘complex
disease’ with genetic factors, lifestyle choices, and social
determinants of health impacting incidence and manage-
ment [10]. Ethnicity, education level, poor healthcare access,
socioeconomic status, and living in high-poverty regions can
all contribute to an increased risk of hypertension [10–12], as
well as risk factors such as physical inactivity and un-
healthful dietary patterns, particularly those that include
large quantities of ultra-processed foods [1, 2, 13–17].

Te Dietary Approaches to Stop Hypertension (DASH)
dietary pattern was developed to prevent and manage hy-
pertension and focuses on the consumption of vegetables,
fruits, legumes, nuts/seeds, and whole grains while limiting
salt, alcohol, and saturated fats [18–20]. Compared to
a typical Western Diet, DASH diets tend to be higher in
micronutrients, fber, and plant-based protein and have
a marked reduction in dietary salt intake (1500mg/day)
compared to the US average daily consumption of 3300mg
[21, 22], which can have positive efects on BP and overall
health outcomes [20, 23].

Recent research has investigated the utility of digital-
based and online platforms for the delivery of nutrition
education and behavior change interventions [24–28]. Re-
ferred to as mHealth (mobile health) or eHealth (electronic
health) delivery modalities, interventions that are ofered
digitally have demonstrated promise in improving health,
nutrition, and lifestyle behaviors [29, 30]. However, several
reviews have found that while many eHealth and mHealth
interventions were considered accessible and low cost to
implement, many were not rooted in evidenced-based nu-
trition guidelines [31–37]. Other reviews and studies have
also found that eHealth and mHealth interventions are cost-
efective, appealing to a broad section of the population, and
more easily accessible than place-based interventions, par-
ticularly for those with lower incomes and across a variety of
ethnicities [38–44]. Te aim of this systematic scoping re-
view is to evaluate the current literature on DASH digital
interventions and the impact on nutrition and health be-
havior outcomes.

2. Methods

2.1. Search Procedures. Te search (see Figure 1) was con-
ducted to include relevant studies from 1997, when the
clinical data from the frst DASH diet trial was published
[45], to January 2025 and used PRISMA guidelines [46] and
the framework of Arksey and O’Malley [47]. A compre-
hensive search was conducted using 14 academic data-
bases—ArticleFirst; BioMed Central; BioOne; BIOSIS;
CINAHL; ProQuest; Taylor and Francis; PubMed; SAGE
Reference Online; ScienceDirect; Scopus; EBSCOHost;
SpringerLink; and Wiley Online. Relevant studies were
identifed using a combination of the following terms:
“online; app; digital; computer; technology; internet; web-

based; intervention; program; education; DASH diet; DASH
dietary pattern; DASH diet; hypertension; BP.” Te search
strategy was adapted according to the indexing systems of
each respective database.

(See Supporting Information (available here)—Keyword
search strategy applied to Scopus Database).

2.2. Selection Criteria and Study Quality Assessment.
Article titles were screened for relevancy, and journal ab-
stracts were reviewed. Studies were evaluated for relevance,
merit, and inclusion/exclusion criteria (see Table 1). Ref-
erence lists of included studies were screened for additional
relevant studies. Articles accepted for inclusion were in-
dividually reviewed by each author, and relevant data were
extracted and tabulated (see Table 2). In order to investigate
the efectiveness of digital-based nutrition and health be-
havior change interventions including the DASH dietary
pattern, studies were eligible if they (1) included a digital-
based intervention component such as an app, computer,
internet web, smartphone, or any other technology-based
approach, modality, or platform; (2) the digital intervention
assessed any kind of nutrition behavior or outcome; and (3)
the measured outcomes included nutrition or health-related
outcomes, including nutrition behavior and physical ac-
tivity. Feasibility studies with no outcomes were excluded.
Methodological quality and bias assessment were conducted
based on the 2022 Academy of Nutrition and Dietetics
Evidence Analysis Manual Quality Criteria Checklist for
primary research, and the rankings are included in Table 2
[48].

3. Results

In total, 24 studies including almost 7000 participants were
evaluated for the systematic scoping review. Eighty-three
percent (n� 13) of the studies included used a randomized
study design [49–65], while the remaining designs included
quasi-experimental and longitudinal/observational (n� 4)
[66–69]. Tere was one small pilot study [70]. Te majority
of the studies were conducted in the United States (n� 16);
two studies were conducted in New Zealand [57, 63], and
one study was conducted in each of the following countries:
Bangladesh [61], China [52], Iran [64], Japan [66], Saudi
Arabia [70], and Tailand [71]. All studies included in this
review utilized adult participant populations. In terms of
participant health status, 50% (n� 12) of the studies were
carried out with individuals with a diagnosis of pre-
hypertension or hypertension [51–53, 56, 61, 64, 65, 68–72].
Tree studies included patients with cardiovascular disease
(CVD) or CVD risk factors [54, 55, 63], four studies included
participants from the general community [58, 60, 66, 67],
one study examined intervention efects in pregnant women
[49], and one in women with a history of preeclampsia
within the last 5 years [59], while another investigated
mothers with a BMI > 24.9 [62]. Finally, one study examined
adults with a BMI > 25 [50], and one enrolled participants
with gout [57]. For the delivery of the interventions, thirteen
of the studies utilized an app as the primary educational tool
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[53, 54, 57, 58, 60, 63, 64, 66, 68–72], seven were delivered via
the internet [51, 52, 55, 56, 59, 62, 67], and four interventions
were delivered via cell phone and/or mixed mobile health
methods using health coaching prompts by location, SMS
messaging prompts, or phone call follow-up [49, 50, 61, 65].

3.1. Digital DASH Interventions and Evidence-Based
Approaches. Of the 10 studies that utilized a theoretical
framework, model, or construct of behavior change
[50, 56, 58, 60, 62, 68, 69, 73, 74], three used the social
cognitive theory [50, 56, 73], one study used a combination
of social cognitive theory and the social ecological model
[74], one study each used motivational interviewing [69],
self-determination theory [58], problem-solving skills [60],
coaching strategies based on the human behavior-change
approach [68], episodic future thinking [62], and the in-
tegrated model of health literacy [71]. Ten of the studies
included some form of human interaction in the form of
coaching [50, 51, 55, 58, 59, 68, 69, 74–76]. Study partici-
pants were followed for lengths of time ranging from one to
two weeks [62] to 2 years [50]. Te studies with the two
longest follow-up periods of one and 2 years had strong
research designs [50, 77].

Based on the quality assessment of the included articles,
thirteen (13) were considered of positive quality
[49–56, 59, 61, 65, 71, 72], eight (8) were neutral
[57, 58, 60, 63, 64, 66–68], and three (3) had negative quality
ratings [62, 69, 70]. Te studies included with negative
ratings were statistically underpowered pilot studies [62, 69],
with one of very short (2-week) duration but with com-
pelling intervention elements aligned with the inclusion
criteria for this review.

Outcomes of interest varied across studies, with 15 of the
24 studies specifcally noting BP as a study measure
[50, 52, 53, 55, 59–61, 63–65, 67–69, 71, 72]. Other outcomes
related to DASH dietary pattern adherence such as DASH
score, Healthy Eating Index score, and DASH dietary
components such as fruit and vegetable intake, potassium,
magnesium, vitamin C were assessed across the studies.
Physical activity was a frequently assessed outcome, with
nine studies [50, 52, 56, 58, 59, 61, 64, 66, 69] reporting on
steps per day, level of activity, or minutes spent in physical
activity. Four of the studies [57, 63, 66, 69] also evaluated the
level of engagement with the app or education modules.

3.2. Digital DASH Interventions and BP. Te DASH dietary
pattern was initially developed as a dietary approach to
controlling hypertension, so it is logical that of the 24 articles
reviewed, 15 digitally delivered DASH interventions in-
cluded BP as an outcome [51–53, 55, 59, 60,
63–65, 67–69, 71, 72]. However, of those 15 interventions,
only 10 recorded changes in BP [51–53, 59, 61,
64, 65, 67, 68, 71], and of those, only 5 studies [51, 64, 67, 68]
found signifcant change postintervention, while the
remaining four [53, 59, 61, 65] found either nonsignifcant
decreases in the intervention group or comparable decreases
in both the intervention and control groups.

3.3. Digital DASH Interventions and Dietary Outcomes.
Of the studies that reported dietary intake changes, three
reported signifcant improvements. Moore et al. [67] ob-
served that interventions led to a signifcant increase in the
intake of fruits, vegetables, and grains (p< 0.05). Te study
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Figure 1: PRISMA 2020 fow diagram.
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by Schiwal et al. [58] found that diet quality improved
signifcantly in individuals aged 58–64 years old (p< 0.03)
after the intervention. Youngiam and M. Terawiwat [71]
found a signifcant decrease in salt intake in the intervention
group, while Jahan et al. [61] reported that both the in-
tervention and the control group experienced a signifcant
decrease in salt intake (p< 0.001).

4. Digital DASH Interventions and
Physical Activity

Te efect of the intervention on weight and BMI was re-
ported in several studies. Moore et al. [67] found that after
12months, the intervention resulted in a signifcant re-
duction in body weight by 4.2 lbs. (p< 0.001). Jerome et al.
[76] reported a noteworthy decrease in body weight by
approximately 10.6 lbs. (p< 0.05) following the intervention.
Svetkey et al. [50] observed that the test group had signif-
icantly higher weight loss compared to the control group at
6months (p � 0.003), but this diference was not sustained
at 12 and 24months. Conversely, Van Horn et al. [49] noted
a signifcant diference in weight gain in the intervention
group, with an increase of 3.7 lbs. (p � 0.01). Furthermore,
Toro-Ramos et al. [68] demonstrated that among partici-
pants who completed the program with 80% commitment,
there was a signifcant reduction in weight by 6.7 lbs.
(p � 0.001).

Some of the studies reported results showing changes in
some related aspect of health. For example, the randomized
controlled 9-month clinical trial of Rich-Edwards et al. [59]
with women with a history of preeclampsia improved CVD
risk knowledge and self-efcacy to achieve a healthy diet and
reduced physical inactivity among this sample of women.
Sacks et al. [77] conducted a study that showed a reduction
in healthcare costs by $827 during the year-long intervention
(p � 0.05).

5. Discussion

Nutrition and health behaviors and dietary patterns are
difcult to change [78–81]. Many theories, frameworks, and
models of behavior change have been developed to en-
courage positive change in health behaviors, while dis-
couraging behaviors that may negatively impact health, such
as smoking, consuming too much sodium, or consuming
a low nutrient density diet [80–85]. In concordance with
other literature on health promotion interventions, in-
terventions developed using evidence-based approaches to
health behavior change show stronger outcomes. Such ap-
proaches ensure that the appropriate behaviors are targeted
using educational and behavior change techniques that
support the participant and allow the efcacy of the in-
tervention to be assessed [85–90].

Dietary approaches to HPN control are important
contributors to addressing the disease process, as are
evidence-based approaches to behavior change. However,
HPT is a long-term, complex disease with a variety of
contributing mechanism, including diet in general and salt
intake specifcally, physical exercise, genetics, baseline

weight and body composition, and overall health, including
concurrent disease such as diabetes, COPD, renal failure,
and/or psychiatric disorders. Interventions that focus on
only one or two selected inputs to the HPT disease process
for short intervals are less likely to see success in the critical
distal outcomes of BP measurement and weight, even with
the best of theoretical approaches.

Te most important outcomes in studies focused on the
contribution of DASH diets and HPT are actual changes in
BP, which were recorded as an outcome in only 15 of the 24
identifed studies [51–53, 55, 59, 60, 63–65, 67–69, 71, 72].
Tese changes are going to be difcult to achieve in studies
with follow-up that is limited to a few weeks to months
[51, 52, 54–56, 61–63, 65, 68]. Proximal outcomes such as
knowledge and DASH scores are important for the feasibility
of implementing complex and expensive research designs.
However, the distal outcome of BP control and cardiac
health must somehow be integrated into measuring the
complex interactions of diet, disease, and longevity.

In addition to the body of health promotion literature
that supports evidence-based approaches to intervention
development, implementation, and evaluation, there is also
considerable literature considering the efect of in-
tervention delivery mode. Interventions that can be par-
tially or wholly delivered through an app and/or are
accessible on a phone or computer may be more accessible
to participants, lower cost to researchers, and increase
participation by ftting more easily into the busy lives of
participants. However, intervention outcomes delivered
through these modalities have been mixed [27, 91–94]. Te
interventions included in this review refect the range of
efect that digitally delivered DASH intervention can have
on BP, DASH score, HEI score, and DASH dietary com-
ponents. Of the 12 positively scored interventions, 11
found signifcant intervention efects in reduction of salt
intake, intake of DASH diet components, increased
knowledge on CVD risk factors and self-efcacy for healthy
eating, DASH score, overall BP, SBP, weight reduction and
gestational weight gain. One of the 11 studies found that the
signifcant weight loss between the intervention and con-
trol group did not persist at 12month follow-up [50].
Although not all included interventions had statistically
signifcant fndings, the overall trend toward positive health
improvements across the studies indicates the potential for
health and nutrition behavior change interventions that are
evidence-based and technology-delivered. Tis is in line
with other fndings on digitally delivered dietary in-
terventions, but the low-to-moderate quality of the overall
evidence across the literature suggests a need for more
research in this area [28, 95–100].

Interventions that utilized a personalized approach and/
or that included virtual interaction with a member of the
research team were in general more efective at achieving at
least some of the stated outcomes, suggesting that partici-
pants may either fnd a mixed approach to intervention
delivery more engaging or that they were more likely to feel
accountable for participation. Tis is in alignment with the
current literature on digital health promotion interventions
[28, 95, 98, 101–104].
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Based on the existing literature, well-planned and evidence-
based approaches to digital health promotion interventions
may be able to target and positively impact nutrition and health
behavior. Such interventions appear to be most efective when
they employ a behavior change framework or model, are
culturally appropriate, and include some personalized and/or
human interaction. Te current review fnds that there is a low
to moderate impact of digitally delivered DASH interventions
on a variety of health outcomes. Due to the heterogeneity of the
studies and outcomes of interest, more research is warranted to
determine the best approaches to engaging participants with
digitally delivered DASH-focused interventions and for
efecting change in intended outcomes.

6. Conclusion

Tis systematic scoping review supports the potential of digital-
based interventions using theDASHdietary pattern to improve
nutrition and health outcomes, particularly in increasing ad-
herence to the DASH dietary pattern as measured by DASH
score. More research is needed to determine how to best efect
change in BP, which is the primary intent of the DASH diet.
Because the efects on BP weremixed in the articles included in
this review, determining the best intervention duration for such
interventions is important. Further investigation of the best
practices related to the development and delivery of digital-
based interventions to improve adherence to the DASH dietary
pattern is warranted. Based on the fndings of this review,
digital-based and online delivery of DASH interventions may
be successfully implemented across diverse settings, age groups,
countries, and populations, but evidence-based approaches and
digital engagement strategies must be considered in in-
tervention design.
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