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Abstract

Background: Digital health has been widely used in delivering healthcare, presenting emerging opportunities to overcome
barriers to effective obesity care. One strategy suggested for addressing obesity involves a hybrid weight management inter-
vention that incorporates digital health. This scoping review aimed to map existing evidence regarding hybrid weight man-
agement intervention.

Methods: PubMed, Scopus, Cochrane Library, and the Web of Science electronic databases were searched for studies pub-
lished between January 1, 2012 and May 16, 2023, with language restricted to English. The focus was on controlled trials in
which a hybrid weight management intervention was used in the intervention among overweight or obese adults. The scop-
ing review framework followed Arksey and O’Malley’s guidelines and the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Protocols (PRISM-P).

Results: Full-text article review in the screening stage resulted in a total of 10 articles being included for narrative synthesis.
Almost two-third of the articles originated from the United States (60%), followed by Europe and Australia, each accounting
for 20%. The most common hybrid weight management intervention type was the combination of face-to-face and telehealth
(i.e. phone call/text messaging) (40%), closely followed by a combination email intervention (30%) and mHealth apps inter-
vention (30%). Most of the face-to-face dietary interventions were delivered as a group counseling (80%), while some were
conducted as individual counseling (20%). Most studies observed a positive effect of the hybrid weight management inter-
vention on body weight (weight lost 3.9–8.2 kg), body mass index (decreased 0.58 kg/m2), waist circumference (decreased
2.25 cm), and physical activity level compared to standard care. Findings suggest a direct association between hybrid weight
management interventions and weight loss. The weight loss ranged from 3.9 to 8.2 kg, with some evidence indicating a
significant weight loss of 5% from baseline. There is a need to explore stakeholders’ telehealth perspective to optimize
the delivery of hybrid weight management interventions, thereby maximizing greatest benefits for weight management.
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Introduction
The escalating prevalence of obesity has presented signifi-
cant health challenges, given its significant contribution to
both morbidity and mortality.1 Globally, it was estimated
that 39% of adults are overweight, while 13% are living
with obesity.2 In Malaysia, the prevalence of overweight
and obesity increased steadily among adults between 2011
and 2019, increasing from 29.4% to 30.4% for overweight,
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and from 15.1% to 19.7% for obesity.3 The consequences
of obesity extend beyond individual health, directly increas-
ing medical expenditures:4 furthermore, they cause economic
impacts across countries, regardless of their economic or geo-
graphical context.5

In tandem with the rise in obesity, advancements in infor-
mation and communication technology have significantly
influenced the transformation of healthcare service delivery.
The field of digital health has garnered considerable attention
in addressing the escalating demands of healthcare systems,
particularly in response to the impacts of the COVID-19 pan-
demic.6 Digital health or eHealth is defined byWHO7 as “the
use of information and communications technology in
support of health and health-related fields.” It has been
widely used in different interventions, especially during the
recent COVID-19 pandemic. For example, the United
States has witnessed a notable rapid and continuous increase
in the utilization of telehealth, which began as a response to
the COVID-19 pandemic.8 Many federal governments have
relaxed regulations on telemedicine, allowing healthcare pro-
viders to offer remote consultations and treatment to
patients.9 Even in the aftermath of the COVID-19 pandemic,
numerous government agencies have persisted in delivering
healthcare services through digital health platforms.9,10

Hence, comprehensive interventions that incorporate digital
health hold significant potential for integration into health-
care service delivery for weight management.11,12

Digital health surpasses the limitations of traditional
face-to-face interventions, offering unparalleled advantages
such as increased accessibility, convenience, patient engage-
ment/adherence, healthcare cost-effectiveness, and resilience
during crises.13–16 From the patients’ perspective, digital
health interventions offer several advantages, including the
ability to substitute in-person appointments, reduced
waiting times, ease of using telecommunication tools, and
positive peer experiences.17 These factors contribute to
patients’ willingness to use digital health to access healthcare
services. The transformative impact on the healthcare land-
scape is undeniable, and its role is expected to be increas-
ingly utilized in the future to inform chronic disease
management. This is particularly in response to an ageing
population with increased life expectancy and a greater popu-
lation health burden from overweight or obesity.10,15

Considering the escalating global prevalence of obesity,2

digital health interventions, with their associated benefits,
have gained popularity as effective tools for weight manage-
ment.18 Examples of digital health implementation in weight
management include web-based interventions,19 phone call-
text messaging intervention20 as well as the utilization of
mHealth applications.21 However, when compared to
face-to-face interventions, digital health interventions may
have certain disadvantages. Some drawbacks of telehealth
include limitations in conducting comprehensive physical
examinations, the potential of encountering technical difficul-
ties,22,23 the potential lack of adherence to the intervention

program by patients,19 and difficulties in establishing new
relationships between healthcare providers and patients.24

To address the issue, a new comprehensive approach
called hybrid weight management intervention, which com-
bines both face-to-face and digital health intervention compo-
nents could serve as the foundation for effective weight
management. A study reported that providing extended care
via digital health among adults with obesity can enhance sig-
nificant long-term weight loss and the maintenance of lost
weight.25Additionally, researchers havehighlighted thatmul-
ticomponent weight loss interventions, which include
face-to-face consultations and subsequent follow-ups
through telehealth platforms lead to greater weight loss out-
comes.21By appropriately allocating resourceswithin an inte-
grated healthcare system, patients have revealed their
preferences for access to both telehealth and in-person ser-
vices.26 It has become evident that a hybrid intervention is
essential even beyond the COVID-19 pandemic.26,27

Nonetheless, there is a limited number of robust studies
understanding the efficacy of hybrid weight management inter-
ventions in weight management, and their effectiveness may
hinge on the specific design of the hybrid weight management
intervention. Previous systematic reviews conducted in this field
were fragmented,27 as their focus was not solely on hybrid
weight management interventions. The latest review conducted
by Yang et al.,28 revealed that blended or hybrid weight man-
agement interventions resulted in positive weight loss.
However, their review paper included normal-weight partici-
pants and gestational patients who showed a high degree of het-
erogeneity in terms of BMI and disease populations. In contrast,
our scoping review focuses specifically on the overweight and
obese population, aiming to examine the evidence regarding the
effectiveness of hybrid weight management interventions com-
pared to standard care in promoting weight loss within this dis-
tinct group. Concurrently, the review also aimed to identify any
limitations present in the current body of research on hybrid
weight management intervention approaches.

Methods
This scoping review was conducted based on the protocols
outlined by Arksey and O’Malley29 and Levac et al..30 The
protocol for this scoping review adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
for scoping reviews.31 A standard approach was applied to
map the literature landscape related to the selected topic, util-
izing the following process: (i) formulating the review ques-
tions; (ii) identifying relevant studies; (iii) study selection;
(iv) data extraction; and (iv) summarization of results.

Eligibility criteria

The review questions were formulated using the Population-
Concept-Context approach. Our scoping review was moti-
vated by the following research questions:

2 DIGITAL HEALTH



1. What characteristics define the published studies on
hybrid weight management intervention?

2. What weight management outcomes are associated with
the hybrid weight management intervention?

3. What limitations currently exist, and in what direction
should future studies be oriented regarding hybrid
weight management intervention?

A full description of the eligibility criteria is shown in
Table 1 below.

Search strategy

A structured search strategy was applied to the electronic data-
bases of PubMed, Web of Science, Scopus, and Cochrane
Library to identify studies published between January 1, 2012
and May 16, 2023. The search terms used can be found in
Table 2. Google Scholar was used to locate gray literature,
involving a scan of the first 20 pages in the search results, as
per the recommended protocol for topic searches.32 Three add-
itional articles were included during the backward citation
tracking, as these interventions met the inclusion criteria.

Selection process

After completing the searches and eliminating duplicate
studies, the studies records were downloaded into EndNote
v.20 (2022 Clarivate) and imported onto Rayyan, a free
online web-based title and abstract screening tool.33 All
titles, abstracts, and subsequently full texts were screened
for eligibility by the primary investigator (KJC) and verified

by a second co-investigator (AFML). Any disagreements on
study selection were resolved by consensus or after discussion
with the second author (ZAM).

Data charting and extraction

Once all eligible full-text publications were identified, the
primary investigator (KJC) formulated the data charting and
extraction process, which was further improved and verified
by the other authors (ZAM, AFML, and NHR) to identify
and organize evidence of hybrid weight management interven-
tion. The data extraction included the authors’ names, year of
publication, study characteristics (i.e. study design, data col-
lection period, and sample size), type of hybrid weight man-
agement intervention, and obesity-related outcomes, which
include changes in weight, waist circumference, body mass
index (BMI), and physical activity level).

Collating, summarizing, and reporting the results

Tables were created to present the extracted data, illustrat-
ing the overarching attributes of each study that met the
inclusion criteria. Results were organized by using the
type of hybrid weight management intervention in relation
to outcomes connected to weight management.

Results
A flow diagram of the search results is shown in Figure 1. A
total of 6504 records were retrieved from the database search,
with 918 duplicates and 5487 articles excluded after title/

Table 1. Eligibility criteria of the scoping review.

Category Inclusion criteria Exclusion criteria

Study type Articles published in peer-reviewed journals Conference abstracts, report documentation (e.g. organizational
reports, government documents), study protocol

Population Both male and female adults (18 years old or
older) with overweight or obesity

Conditions that may not be generalizable to the general population
(e.g. chronic kidney disease, cancer, eating disorder)
Animal, cell culture, or in vitro studies

Setting Outpatient or community settings Inpatients

Sample size No limits No limits

Study design Intervention studies Observational studies, narrative reviews, commentary, editorials,
letters to the editor, case studies or reports

Year range January 1, 2012 to May 1, 2023 Articles published before 2022 or after the search on May 1, 2023

Language English Non-English

Type of
Intervention

Hybrid weight management intervention Focused only on mHealth, web-based digital health/ telenutrition
intervention and outcomes not related to weight management
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abstract screening. An additional six articles were added from
manual searches. Following a thorough screening process
based on predefined inclusion and exclusion criteria, we care-
fully assessed each study’s relevance to the objectives of our
review. As a result, we included only 10 studies that met the
predetermined specific criteria for our scoping review.

Study characteristics

The study characteristics of all the 10 papers are summar-
ized in Table 3. The studies were primarily based in the
United States (6/10), followed by Europe (2/10), and
Australia (2/10). Notably, no studies were from Asian

Table 2. The search strategy of the scoping review.

# of search Key terms

#1 “Chronic disease” OR “diabetes mellitus” OR “hypertension” OR “heart disease” OR hyperlipidemia* OR dyslipidemia*

#2 Overweight OR obese or obesity OR morbid obesity OR High BMI OR high body mass OR high body weight OR Weight loss

#3 Telenutrition OR telemedicine OR telehealth OR mHealth OR e-health

#4 Nutrition intervention OR face-to-face OR traditional consultations OR nutrition management OR in-person OR
clinic-based

#5 #1 OR #2 OR #3 OR #4

#6 Hybrid OR Blended OR Hybrid weight management intervention OR Mixed intervention OR mixed face-to-face OR mixed
web-based OR Mixed telemedicine OR Blended weight loss OR mixed telehealth

#7 #5 AND #6

Search
limits

English language, adults > 18 years old

Figure 1. PRISMA 2020 flow diagram of the study selection process.
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countries. Studies focusing exclusively on overweight or
obese adults represent 80% of the literature. The remaining
two research studies examined overweight/obese adults
with diabetes (1/10) and high risk of cardiovascular
disease (1/10). Of the 10 included articles, there were 3
studies conducted in primary care settings, 2 studies were
conducted in workplace environments, and 4 in
community-based settings. Only one article focused on
both community and workplace settings. On the other
hand, out of the 10 studies, 8 were randomized controlled
trials (RCTs), while 1 study utilized a quasi-experimental
design, and another utilized an open-label intervention
approach.

Outcomes and study approaches

Supplemental Table S1 provides an overview of the meth-
odology and findings for each article included in this
review. All the studies focused mainly on anthropometry
outcomes (e.g. weight, waist circumference, and BMI),
with approximately 6 out of 10 studies’ interventions focus-
ing on physical activity behavior, and a smaller proportion
(3/10) incorporating dietary intake behavior as their
outcome measurement. The length of the intervention in
the included studies ranged from 6 weeks to 12 months,
with a majority of the studies assessing the outcomes at 2
different time points. The frequency and length of the inter-
vention sessions varied widely among the studies. Not all
studies provided the same sequence and frequency of
face-to-face nutrition intervention sessions in their hybrid
weight management intervention. For instance, Adam
et al.34 initially incorporated two face-to-face sessions in
their hybrid weight management intervention before integrat-
ing digital health methods. On the other hand, Kouwenhoven-
Pasmooij et al.,35 conducted three face-to-face coaching ses-
sions at intervals throughout their hybrid weight management
intervention period.

With regard to professional involvement in the inter-
vention, 6 of the 10 studies enlisted the expertise of die-
titians for weight management. One study mentioned
the involvement of registered nurses yet provided
limited specifics regarding the other professional contri-
butions,34 while the intervention of another study was
administered by occupational health physicians.35 Two
studies did not mention the involvement of healthcare
professionals.34,36 The intervention contents among the
studies are quite similar, including elements related to
dietary recommendations and physical activity,34–43

albeit with differences in whether they incorporated per-
sonalized feedback or not. The majority of the studies
did not report using any behavior change theories in the
development of the intervention. The most utilized theor-
etical framework was the Social Cognitive Theory,34,36,38,41

with one article reporting the use of the Cognitive-
Behavioural Therapy.42

Overall, the studies are similar as they focused on hybrid
weight management strategies, combining face-to-face ses-
sions with digital health methods. In addition, their inter-
vention content is almost similar, covering typical topics
for weight loss management. Despite differences in fre-
quency, professional involvement and certain intervention
approaches, the interventions generally had positive
effects on anthropometric outcomes such as weight, waist
circumference, and BMI.

In most studies, face-to-face dietary interventions were
provided in the intervals of digital health interventions
(either in individual or group form) with a minimum total
of two face-to-face sessions throughout the entire interven-
tion period. The frequency gap between sessions ranges
from 1.5 to 3 months. It is noteworthy that the initial
session of hybrid weight management interventions
always begins with a face-to-face approach.

Hybrid weight management interventions mode
identification

The control group or standard care in the included articles can
be categorized into threemajor categories: face-to-face individ-
ual sessions, face-to-face group education classes/sessions and
no intervention (i.e. waiting list). The included articles reported
three distinct modes of delivering hybrid weight management
interventions: (1) face-to-face group or personal sessions com-
binedwith telehealth; (2) face-to-face groupor personal session
paired with a mobile application (mHealth); (3) group sessions
along with email messages/newsletters. The hybrid weight
management interventions were conducted either sequentially
(i.e. face-to-face first, then telehealth)34,41,43 or in an integrated
manner (i.e. having face-to-face sessions between the telehealth
intervention period).35–40,42

In general, the most common type of hybrid weight man-
agement intervention involved combining face-to-face and
telehealth methods, such as phone calls, text messaging or
virtual video calls (observed in 5 out of 10 studies).
Specifically, Dhaver et al.42 incorporated virtual video visits
and face-to-face sessions during the intervention period,
whereas the remaining studies employed either phone call
visits or text messaging in their hybrid interventions.35,37,40,43

This was closely followed by three studies incorporating a
combination of email interventions,34,36,38 and three studies
that integrated mHealth apps into their interventions.39,41,42

For the face-to-face interventions, most of them were deliv-
ered in a group format (7 out of 10 studies),34,36–38,40,42,43

while 3 studies involved individual counseling.35,39,41

Effects of different hybrid weight management
interventions on weight management

Of the 10 studies, 9 studies reported improvements in anthro-
pometry outcomes frombaseline to postintervention for both
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control and intervention groups,36,37,39,42,43 except one
study which showed no improvement in weight within the
control group.35 Notably, 85.7% of the studies indicated
that hybrid weight management intervention groups experi-
enced significantly greater weight loss or reductions in waist
circumference compared to the other group with participants
losing between 3.9 and 8.2 kg (p < 0.05),35,37,39,42 as well as
experiencing a reduction of 2.25 cm in waist circumference
(p < 0.05).34 Another study demonstrated that, throughout
the intervention period, the hybrid weight management
intervention group experienced a reduction in BMI of 0.58
kg/m2 (p < 0.01).43Most of the studies showed no substantial
difference in weight changes between the intervention and
control groups.

For physical activity (PA) level outcome, of those six
studies with PA measurement, five showed improvements
in physical activity level for both control and intervention
groups without any significant difference found between
the groups.34–36,38,40 Conversely, one study showed no
changes in PA level.39

Dietary intake component was the least focused outcome
by the included studies. One study, which utilized a food
screener to assess participants’ dietary intake, demonstrated
that both study groups exhibited improvements in fruit and
vegetable intake, as well as reductions in fat intake.36

Another study demonstrated a reduction in total energy
intake only within the hybrid weight management interven-
tion groups, while no significant changes were observed in
the control group, as assessed using the Food Frequency
Questionnaire.39 A different investigation employing a 24
h dietary recall method revealed a reduction in energy
intake compared to the initial baseline.38

Discussion
In this review, we have provided a summary of the available
evidence on different hybrid weight management interven-
tions for weight management in the adult population. Our
search identified only a few relevant studies on the topic,
and we have included the final 10 that fulfilled the estab-
lished inclusion and exclusion criteria in this review. The
hybrid weight management intervention designs varied
among the included studies, and it is worth noting that
not all of the studies included dietitians to administer the
nutrition intervention. We identified three types of hybrid
weight management interventions that emerged as adapta-
tions of the conventional face-to-face approach for dietary
intervention in weight management: face-to-face blended
with telehealth (telephone coaching); face-to-face with
mobile application (self-monitoring with app); face-to-face
combined with email message. In certain studies, researchers
have explored diverse methods for implementing hybrid
weight management interventions such as incorporating per-
sonalized feedback and goal setting through digital tools37

for example email communication,34 and face-to-face

counseling.39 Despite the array of approaches, there is a con-
sistent trend across the included studies, emphasizing the
face-to-face component and leveraging digital health to
increase awareness of weight management, thereby improv-
ing adherence to the nutrition intervention.

Despite the variability of hybrid weight management
interventions, a discernible trend can still be observed.
Generally, face-to-face interventions primarily focused on
dietary and physical activity consultations, while digital
health interventions served as reminders, tools for self-
monitoring, providers of personalized feedback, and
sources of health information to facilitate behavior
change.34–43 Based on the recruitment years of the included
studies, the component of hybrid weight management inter-
ventions predominantly relied on telephone coaching and
email messages before 2017.33–38,40 Since then, the intro-
duction of mHealth applications has been observed, either
as a supplement to telephone coaching, email messages,
and virtual meetings or as a standalone component in
digital health interventions.39,41,42 This transformation
aligns with the rising trends of digital health44,45 and the
increasing acceptability rates of digital health technology.45

Digital health interventions have proven to be a valuable
component of healthcare services46 and have been well-
accepted among the obese population.47,48

The hybrid weight management intervention overall did
not impede weight management efforts, and researchers
have indicated its effectiveness among adults.27,28,37,42

This observation suggests positive implications, indicating
a favorable impact on weight status and physical activity
levels. However, strong conclusions regarding fruit and
vegetable intake cannot be drawn due to the limited inclu-
sion of studies measuring this outcome. A similar finding
was reported in recent systematic reviews in this area.28

For example, Yang et al. conducted a systematic review
and found a significant increase in physical activity levels
and diet quality. They also observed notable decreases in
energy intake, weight, BMI, and waist circumference
through hybrid weight management interventions.28 It is
important to note that the reviewed studies included a
high degree of participant heterogeneity, whereas our com-
prehensive review specifically focused on individuals with
overweight or obesity individuals. This targeted approach
was intended to provide more deeper insights into weight
management for this particular population.

Important findings from the present study include the identi-
fication of diverse design approaches in hybrid weight manage-
ment interventions, revealing various potential implementations.
In our review,we observed significant variations in the design of
hybridweightmanagement interventions, uncovering a range of
combinations and approaches. Half of the studies included in the
review were initiated with face-to-face interventions, followed
by subsequent digital health follow-up interventions.34,37,38,42,43

In contrast, the other half of the studies incorporated
face-to-face interventions between intervals of digital health
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interventions.35,36,39–41 The lack of consensus in intervention
design may be attributed to the early stage of hybrid weight
management intervention development, the need for geograph-
ical adaptation, as well as the availability of technology. A
survey conducted in the United States revealed that 45% of
patients expressed their willingness to use smartphones to
access telehealth services, while 39% preferred the use of
laptops.8 Conversely, in low and middle-income countries, it
was found that mobile communications or mHealth apps
were the most widely accepted mode of eHealth.49 In other
words, telecommunication methods enabling patients to
access health services remotely, such as through audio calls,
video calls, text messages, or chat-based software such as
WhatsApp, would be more suitable and acceptable for this
population.50

Additionally, there appears to be a scarcity of publica-
tions evaluating the impacts of hybrid weight management
interventions, coupled with a dearth of personalized feed-
back in nutrition interventions, particularly when hybrid
weight management interventions involve face-to-face
group education sessions with participants.34,36,43 This
could potentially explain why most studies did not find a
significant difference between the control and intervention
groups. However, it should be noted that almost all
groups in the included studies had experienced weight
loss compared to baseline, which could potentially limit
the power to detect disparities in weight loss between the
groups. Importantly, it is recommended to incorporate per-
sonalized feedback in digital health interventions to facili-
tate weight reduction efforts among adults dealing with
overweight and obesity.51 Personalized feedback provides
individuals with tailored information and guidance based
on their specific needs and circumstances which has been
shown to have beneficial effects in weight loss.52 It offers
individualized support, addresses barriers and challenges,
and promotes engagement and empowerment.38 By lever-
aging technology, digital health interventions can deliver
personalized feedback in a timely, targeted manner, and
with an appropriate approach.

This review also highlights a lack of theoretical founda-
tion within the hybrid weight management interventions.
More than two-thirds of the included articles did not dis-
close the use of any behavior change theory or model in
implementation of nutrition interventions. The predominant
theoretical model found in this review was the Social
Cognitive Theory (SCT), a model that has been proven to
be an effective model for constructing health behavior by
enhancing dietary behavior change.53 The application of
the behavior change model has been reported in different
digital health weight loss interventions such as mHealth
applications,54 web-based interventions55 as well as
hybrid weight management interventions.34,36 To promote
health behavior, the utility of the SCT, which promotes a
long-term framework, emerges as an important component
to facilitate individual behavior in weight loss programs.56

Future implications
We uncovered significant implications of hybrid weight
management interventions, utilizing various implementation
approaches. The hybrid weight management intervention
offers greater flexibility42 and effectively addresses various
challenges, such as location barriers faced by individuals
in need of treatment,43 as well as improved cost-
effectiveness.57 It can be an innovative approach to
improve the accessibility of the patients. Current review
encompassed a sample population consisting of individuals
aged above 45–60 years living in developed countries, indi-
cating the feasibility of implementing hybrid weight man-
agement intervention among adults. However, it is crucial
to ensure that the components of the hybrid weight manage-
ment intervention are individually tailored.58 The authors
recognized the significance of considering patient prefer-
ences regarding the sequence of the intervention58 and life-
style behaviors.41 This consideration is vital, as it could
potentially impact individuals’ ability to adopt the behav-
ioral changes necessary for weight loss in hybrid interven-
tion. Nevertheless, further research is necessary to delve
deeper into its insights and provide valuable guidance for
the future implementation of this approach. This may
include timely personalized feedback using digital tools,
involvement of healthcare professionals (e.g. dietitians),
and incorporation of theoretical foundations in hybrid
weight management.

Strengths and limitations
The main strength of this review lies in its detailed and sys-
tematic search strategy, adhering to the PRISMA guide-
lines, which facilitated the comprehensive inclusion of
relevant studies. Another important strength is the inclusion
of contemporary published studies, with many being RCTs
to assess the intervention effects. This scoping review has a
few limitations. The comparison groups were nonuniform
which included the use of waiting-list and usual care
groups. Some studies relied on self-reported physical activ-
ity levels and food intake, potentially introducing bias in the
self-reported data, while also exhibiting varying degrees of
study design and approach among the included studies.
Therefore, it is prudent to interpret the results of the findings
with caution. Some relevant foreign language articles may
be hampered as we excluded literature in other languages
and solely looked for literature in English. In addition, rele-
vant studies may also be overlooked because key terms or
studies beyond the search time frame were omitted.

Conclusion
Findings suggest hybrid weight management interventions
are directly related to weight loss and are as effective as indi-
vidual or group face-to-face weight loss interventions. Most
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studies observed a positive effect of the hybrid weight man-
agement intervention on body weight, BMI, waist circumfer-
ence, and physical activity level. Recent studies employed
hybrid weightmanagement interventions involving in-person
sessions (individual or group) and telehealth or digital apps
(mHealth apps).We anticipate that the hybridweightmanage-
ment intervention approach with different modes of delivery
will continue to gain traction and expand its application
beyond its current scope. This approach acknowledges the
value of telehealth in providing convenient and accessible
healthcare,while also recognizing the importance of in-person
interactions in weight management.With the advancement of
this field, it is anticipated that there will be an increased
number of studies exploring the efficacy of this intervention
in managing weight and other weight-related outcomes.

Acknowledgement: The authors would like to express their
gratitude to the UKM Library for providing access to the
database subscription platform, which facilitated the execution
of the search.

Contributorship: KJC, ZAM, AFML, and NHR contributed to
conceptualization and methodology. KJC contributed to writing
(original draft preparation). KJC, ZAM, AFML, and NHR
contributed to writing (review and editing). ZAM, AFML, and
NHR supervised the project. All authors have read and agreed to
the published version of the manuscript.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: This research was funded by an internal grant from
Universiti Kebangsaan Malaysia (DIP-2022-003).

ORCID iDs: Khang Jin Cheah https://orcid.org/0000-0002-
1805-4483
Zahara Abdul Manaf https://orcid.org/0000-0002-5657-8608
Arimi Fitri Mat Ludin https://orcid.org/0000-0003-1517-2115

Supplemental material: Supplemental material for this article is
available online.

References
1. Abdelaal M, le Roux CW, Docherty NG, et al. Morbidity and

mortality associated with obesity. Ann Transl Med 2017; 5:
161–161.

2. World Health Organization (WHO). Obesity and overweight,
https://www.who.int/news-room/fact-sheets/detail/obesity-
and-overweight (2021, accessed 31 Mei 2023).

3. Survey NHM. Non-communicable diseases, healthcare
demand, and health literacy—Key findings. Malaysia:
Ministry of Health, Institute for Public Health, 2019.

4. Cawley J, Biener A, Meyerhoefer C, et al. Direct medical
costs of obesity in the United States and the most populous
states. J Manag Care Spec Pharm 2021; 27: 354–366.

5. Adeyemi O, Rachel N, Garrison S, et al. Economic impacts of
overweight and obesity: current and future estimates for eight
countries. BMJ Glob Health 2021; 6: e006351.

6. AbdolkhaniRA-O, Petersen SA-O,Walter RA-O, et al. The impact
of digital health transformation driven by COVID-19 on nursing
practice.SystematicLiteratureReview.JMIRNurs2022;5:e40348.

7. WHO guideline: recommendations on digital interventions
for health system strengthening. Geneva: World Health
Organization, 2019.

8. Doximity. State of Telemedicine Report, State of Telemedicine
Report, https://press.doximity.com/research (2023, accessed 31
Mei 2023).

9. Organisation for Economic Co-operation and Development
(OECD). The future of telemedicine after COVID-19, https://
www.oecd.org/coronavirus/policy-responses/the-future-of-
telemedicine-after-covid-19-d46e9a02/ (2023, accessed 31
Mei 2023).

10. Solari-Twadell PA, Flinter M, Rambur B, et al. The impact of
the COVID-19 pandemic on the future of telehealth in
primary care. Nurs Outlook 2022; 70: 315–322.

11. Kupila SKE, Joki A, Suojanen L-U, et al. The effectiveness of
eHealth interventions for weight loss and weight loss main-
tenance in adults with overweight or obesity: a systematic
review of systematic reviews. Curr Obes Rep Epub ahead
of print 2023; 12: 371–394.

12. Kozak AT, Buscemi J, Hawkins MA, et al. Technology-based
interventions for weight management: current randomized
controlled trial evidence and future directions. J Behav Med
2017; 40: 99–111.

13. Lewis E, Hassmén P and Pumpa KL. Participant perspectives
of a telehealth trial investigating the use of telephone and text
message support in obesity management: a qualitative evalu-
ation. BMC Health Serv Res 2021; 21: 675.

14. Hinchliffe NA-O, Capehorn MS, Bewick M, et al. The poten-
tial role of digital health in obesity care. Adv Ther 2022; 39:
4397–4412.

15. López A, Escobar MF, Urbano A, et al. Experience with obese
patients followed via telemedicine in a Latin American ter-
tiary care medical center. Int J Environ Res Public Health
2022; 19: 12406.

16. Horn DB, Pash E, Zhou MS, et al. Characteristics and weight
loss practices from a cohort of 20,000 patients using
direct-to-consumer telehealth: observational cross-sectional
study. JMIR Form Res 2023; 7: e40062.

17. Benis A, Banker M, Pinkasovich D, et al. Reasons for utilizing
telemedicine during and after the COVID-19 pandemic: an
internet-based international study. J Clin Med 2021; 10: 5519.

18. Ufholz KA-O, Bhargava D and Curr Cardiovasc Risk R. A
review of telemedicine interventions for weight loss. Curr
Cardiovasc Risk Rep 2021; 15: 17.

19. Beleigoli AA-O, Andrade AA-O, Cançado AA-O, et al.
Web-based digital health interventions for weight loss and
lifestyle habit changes in overweight and obese adults: sys-
tematic review and meta-analysis. J Med Internet Res 2019;
21: e298.

20. Godino JA-O, Golaszewski NM, Norman GA-O, et al. Text
messaging and brief phone calls for weight loss in overweight

Cheah et al. 11

https://orcid.org/0000-0002-1805-4483
https://orcid.org/0000-0002-1805-4483
https://orcid.org/0000-0002-1805-4483
https://orcid.org/0000-0002-5657-8608
https://orcid.org/0000-0002-5657-8608
https://orcid.org/0000-0003-1517-2115
https://orcid.org/0000-0003-1517-2115
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://press.doximity.com/research
https://press.doximity.com/research
https://www.oecd.org/coronavirus/policy-responses/the-future-of-telemedicine-after-covid-19-d46e9a02/
https://www.oecd.org/coronavirus/policy-responses/the-future-of-telemedicine-after-covid-19-d46e9a02/
https://www.oecd.org/coronavirus/policy-responses/the-future-of-telemedicine-after-covid-19-d46e9a02/
https://www.oecd.org/coronavirus/policy-responses/the-future-of-telemedicine-after-covid-19-d46e9a02/


and obese English- and spanish-speaking adults: a 1-year,
parallel-group, randomized controlled trial. PLoS Med 2019;
16: e1002917.

21. Ang SA-O, Chen JA-O, Liew JA-O, et al. Efficacy of inter-
ventions that incorporate mobile apps in facilitating weight
loss and health behavior change in the Asian population.
Systematic Review and Meta-analysis. J Med Internet Res
2021; 23: e28185.

22. Gajarawala and Pelkowski J. Telehealth benefits and barriers.
J Nurse Pract 2021; 17: 218–221.

23. Ftouni RA-O, AlJardali B, Hamdanieh M, et al. Challenges of
telemedicine during the COVID-19 pandemic: a systematic
review. BMC Med Inform Decis Mak 2022; 22: 207.

24. Andreadis KA-O, Muellers K, Ancker JS, et al. Telemedicine
impact on the patient-provider relationship in primary
care during the COVID-19 pandemic. Med Care 2023;
61: S83–S88.

25. Perri MG, Shankar MN, Daniels MJ, et al. Effect of telehealth
extended care for maintenance of weight loss in rural US com-
munities: a randomized clinical trial. JAMA Netw Open 2020;
3: e206764–e206764.

26. Lohnberg JA, Salcido L, Frayne S, et al. Rapid conversion to
virtual obesity care in COVID-19: impact on patient care,
interdisciplinary collaboration, and training. Obes Sci Pract
2022; 8: 131–136.

27. Morgan-Bathke M, Baxter SD, Halliday TM, et al. Weight
management interventions provided by a dietitian for adults
with overweight or obesity: an evidence analysis center sys-
tematic review and meta-analysis. J Acad Nutr Diet Epub
ahead of print 2022; 123(11): S2212–S2672.

28. Yang M, Duan YA-O, Liang WA-O, et al. Effects of
face-to-face and eHealth blended interventions on physical
activity, diet, and weight-related outcomes among adults: a
systematic review and meta-analysis. Int J Environ Res
Public Health Epub ahead of print 2023; 20: 1560.

29. Arksey H and O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol 2005;
8: 19–32.

30. Levac D, Colquhoun H and O’Brien KK. Scoping studies:
advancing the methodology. Implement Sci 2010; 5: 69.

31. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169: 467–473.

32. Haddaway NR, Collins AM, Coughlin D, et al. The role
of google scholar in evidence reviews and its applicability
to grey literature searching. PLoS ONE 2015; 10:
e0138237.

33. Ouzzani MA-O, Hammady H, Fedorowicz Z, et al. Rayyan-a
web and mobile app for systematic reviews. Syst Rev 2016;
5: 210.

34. Adams MM, Davis PG, Gill DL, et al. A hybrid online inter-
vention for reducing sedentary behavior in obese women.
Front Public Health 2013; 1: 1–6.

35. Kouwenhoven-Pasmooij TA, Robroek SJW, Kraaijenhagen
RA, et al. Effectiveness of the blended-care lifestyle interven-
tion ‘PerfectFit’: a cluster randomised trial in employees at
risk for cardiovascular diseases. BMC Public Health 2018;
18: 766.

36. Almeida FA, You W, Fau - Harden SM, , et al. Effectiveness
of a worksite-based weight loss randomized controlled

trial: the worksite study. Obesity (Silver Spring) 2015;
23: 737–745.

37. Spring B, Duncan Jm Fau - Janke EA, Janke Ea Fau - Kozak
AT, et al. Integrating technology into standard weight loss
treatment: a randomized controlled trial. JAMA Intern Med
2013; 173: 105–111.

38. Crane MM, Lutes LD, Ward DS, et al. A randomized trial
testing the efficacy of a novel approach to weight loss
among men with overweight and obesity. Obesity (Silver
Spring) 2015; 23: 2398–2405.

39. Hurkmans E, Matthys C, Bogaerts A, et al. Face-to-face
versus Mobile versus blended weight loss program: rando-
mized clinical trial. JMIR Mhealth Uhealth 2018; 6: e14.

40. Lewis E, Huang H-CC, Hassmén P, et al. Adding telephone
and text support to an obesity management program improves
behavioral adherence and clinical outcomes. A randomized
controlled crossover trial. Int J Behav Med 2019; 26: 580–590.

41. Duncan MJ, Fenton S, Brown WJ, et al. Efficacy of a multi-
component m-health weight-loss intervention in overweight
and obese adults: a randomised controlled trial. Int J
Environ Res Public Health 2020; 17: 6200.

42. Dhaver S, Al-Badri M, Salah T, et al. Hybrid model of inten-
sive lifestyle intervention is potentially effective in patients
with diabetes & obesity for post-COVID era. Front
Endocrinol (Lausanne) 2023; 13: 1050527.

43. Almeida FA, You W, Brito FA, et al. A randomized controlled
trial to test the effectiveness of two technology-enhanced diabetes
prevention programs in primary care: The DiaBEAT-it study.
Front Public Health 2023; 11: 1000162.

44. Mahajan S, Lu Y, Spatz ES, et al. Trends and predictors of use
of digital health technology in the United States. Am J Med
2021; 134: 129–134.

45. Stoumpos AI, Kitsios F and Talias MA. Digital transform-
ation in healthcare: technology acceptance and its applica-
tions. Int J Environ Res Public Health 2023; 20: 3407.

46. Wilson H, Hayward P and Donkin L. Will they or won’t they?
Understanding New Zealand adults’ attitudes towards using
digital interventions. Front Digit Health 2023; 5: 1008564.

47. Batsis JA, McClure AC, Weintraub AB, et al. Feasibility and
acceptability of a rural, pragmatic, telemedicine-delivered
healthy lifestyle programme. Obes Sci Pract 2019; 5: 521–530.

48. Batsis J, Petersen C, Clark M, et al. Feasibility and acceptabil-
ity of a technology-based, rural weight management interven-
tion in older adults with obesity. BMC Geriatr 2021; 21: 44–
46.

49. Intan Sabrina M and Irma Ruslina D. Telerehabilitation in
Low- and Middle-income Countries. In: Tang-Chuan W
(ed.) Telehealth and telemedicine. Rijeka: IntechOpen,
2022, pp.1–20.

50. Tiwari BB, Kulkarni A, Zhang H, et al. Utilization of tele-
health services in low- and middle-income countries amid
the COVID-19 pandemic: a narrative summary. Glob
Health Action 2023; 26: 2179163.

51. Lau Y, Chee DGH, Chow XP, et al. Personalised eHealth
interventions in adults with overweight and obesity: a system-
atic review and meta-analysis of randomised controlled trials.
Prev Med (Baltim) 2020; 132: 106001.

52. Ryan KA-O, Dockray S, Linehan C, et al. A systematic
review of tailored eHealth interventions for weight loss.
Digit Health 2019; 5: 2055207619826685.

12 DIGITAL HEALTH



53. Anton S, Das SK, McLaren C, et al. Application of social cog-
nitive theory in weight management: time for a biological
component? Obesity 2021; 29: 1982–1986.

54. Ali HI, Attlee A, Alhebshi S, et al. Feasibility study of a newly
developed technology-mediated lifestyle intervention for
overweight and obese young adults. Nutrients Epub ahead
of print 2021; 13: 2547.

55. Abdi J, Eftekhar H, Mahmoodi M, et al. Effect of the interven-
tion based on new communication technologies and the
social-cognitive theory on the weight control of the employ-
ees with overweight and obesity. J Res Health Sci 2015; 15:
256–261.

56. Young MD, Plotnikoff RC, Collins CE, et al. A test of social
cognitive theory to explain men’s physical activity during a
gender-tailored weight loss program. Am J Mens Health
2016; 10: NP176–NP187.

57. Tate DF, Valle CG, Crane MM, et al. Randomized trial com-
paring group size of periodic in-person sessions in a remotely
delivered weight loss intervention. Int J Behav Nutrit Phys
Activity 2017; 14: 144.

58. James E, Freund M, Booth A, et al. Comparative efficacy of
simultaneous versus sequential multiple health behavior
change interventions among adults: a systematic review of
randomised trials. Prev Med (Baltim) 2016; 89: 211–223.

Cheah et al. 13


	 Introduction
	 Methods
	 Eligibility criteria
	 Search strategy
	 Selection process
	 Data charting and extraction
	 Collating, summarizing, and reporting the results

	 Results
	 Study characteristics
	 Outcomes and study approaches
	 Hybrid weight management interventions mode identification
	 Effects of different hybrid weight management interventions on weight management

	 Discussion
	 Future implications
	 Strengths and limitations
	 Conclusion
	 Acknowledgement
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


