
Contents lists available at ScienceDirect

Preventive Medicine

journal homepage: www.elsevier.com/locate/ypmed

Review Article

Motivational interviewing in eHealth and telehealth interventions for
weight loss: A systematic review
Michele L. Patela,b,⁎, Lindsay N. Wakayamac, Michelle B. Bassd, Jessica Y. Brelanda
a Center for Innovation to Implementation, VA Palo Alto Health Care System, Menlo Park, CA, USA
bDepartment of Psychology and Neuroscience, Duke University, Durham, NC, USA
c PGSP-Stanford Psy.D. Consortium, Palo Alto University, Palo Alto, CA, USA
d Lane Medical Library and Knowledge Management Center, Stanford University, Stanford, CA, USA

A R T I C L E I N F O

Keywords:
Motivational interviewing
Weight loss
Obesity
Digital health
Telehealth
Telemedicine
Adult

A B S T R A C T

The alarming prevalence of adult obesity warrants consideration of treatments with broad reach; digital health
interventions meet this need and have demonstrated efficacy for weight loss. One approach that can be delivered
remotely is motivational interviewing – a counseling style that helps resolve ambivalence to change unhealthy
behavior. This is the first review to systematically examine eHealth and telehealth interventions that incorporate
motivational interviewing for weight loss. We searched four electronic databases (PubMed, Embase, PsycInfo,
CINAHL) for publications from November 2009–May 2018. Included papers were weight loss RCTs conducted
among adults with overweight or obesity that examined eHealth or telehealth interventions with motivational
interviewing, compared to any type of treatment arm without it. Results were presented separately by com-
parison arm (control vs. active comparator). Sixteen papers (15 trials) were included. Twelve used telephone-
based counseling to deliver motivational interviewing, two used email and phone, and one used online chats.
When compared to a no-treatment control arm, the motivational interviewing arm was associated with greater
weight loss on 6 of 11 occasions, but performed better than an active comparator on only 1 of 7 occasions.
Retention and engagement were generally high, though few trials examined the relation with weight loss. No
trial had high risk of bias, but five lacked power calculations and only two reported fidelity to motivational
interviewing. Telephone-based interventions that incorporate motivational interviewing hold promise as effec-
tive obesity treatments. There is a dearth of evidence to support the use of motivational interviewing via
eHealth, signaling a needed research area.

1. Introduction

The alarming prevalence of adult obesity – 40% in the US (Hales
et al., 2018) – warrants consideration of treatments with broad reach
and scalability. Digital health interventions meet this need and have the
potential to promote clinically meaningful weight loss (Semper et al.,
2016; Schippers et al., 2017; Hutchesson et al., 2015). With 95% of US
adults owning a cellphone (Mobile Fact Sheet, 2018) and 89% using the
internet (Internet/Broadband Fact Sheet, 2018), digital health strate-
gies hold particular promise in targeting populations often considered
hard-to-reach (Bennett et al., 2018) – such as people with lower in-
comes or those living in rural settings – and may appeal to individuals
looking for lower-intensity treatment. These digital health interventions
encompass either eHealth (e.g., email, internet, social media,

smartphone apps) (Eysenbach, 2001) or telehealth (e.g., telephone
coaching, videoconferencing) (What Is Telehealth?, 2018) approaches,
which can serve as an adjunct to standard obesity treatments (i.e., high-
intensity, in-person lifestyle interventions). They can also serve as
standalone interventions, entirely remotely-delivered, which remove
traditional transportation and time constraint barriers.

Given that many people with obesity are not interested in losing
weight or fully ready to make the behavioral changes required of
weight loss (Snook et al., 2017; Wachsberg et al., 2011), strategies are
needed that help resolve ambivalence to change. Motivational inter-
viewing (MI) is an evidence-based treatment approach that targets this
ambivalence and bolsters intrinsic motivation (Miller and Rollnick,
2013). It works by fostering patients' unique reasons for seeking change
and helps them envision future goals. Further, by using a collaborative
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counseling style, MI guides patients toward personalized, autonomous
decisions instead of providing a prescriptive approach, as well as em-
phasizing respect and empathy while avoiding confrontation.

MI has been used in weight management treatment, as summarized
by a systematic review by Armstrong et al. (Armstrong et al., 2011).
The authors of this review conducted a search through November 2009,
and found that 12 randomized controlled trials met eligibility criteria.
Four of the trials included phone counseling (Greaves et al., 2008;
Woollard et al., 1995; Armit et al., 2009; Befort et al., 2008), while
none incorporated eHealth modalities. The review concluded that mo-
tivational interviewing enhances weight loss outcomes with an effect
size of 0.51 SDs. Given that almost a decade of research has occurred
since Armstrong et al.'s review, an update and extension is warranted.
The present study is the first to systematically examine MI in eHealth
and telehealth interventions for weight loss. In light of the proliferation
of digital health strategies for obesity treatment in recent years, and a
call by the American Heart Association, American College of Cardi-
ology, and The Obesity Society (AHA/ACC/TOS) for further study on
remotely-delivered lifestyle interventions (Jensen et al., 2014), we
sought to examine the extent to which MI has been incorporated in this
delivery context. If effective, MI delivered via digital health strategies
may have the potential to extend reach and dissemination.

This systematic review examined randomized controlled trials to
address the following research questions: Among adults with overweight
or obesity, how do behavioral weight loss interventions incorporate moti-
vational interviewing delivered via eHealth or telehealth strategies, and what
is their efficacy? The primary aim was to examine weight loss outcomes,
stratifying by whether in-person counseling was provided along with
remote delivery, given underlying differences in delivery channels and
treatment intensity. We further examine weight loss outcomes by type
of comparison arm (i.e., whether it was a no-treatment control arm or
an active comparator arm). We chose to separate analyses in this way as
the magnitude of weight change between the MI arm of interest and the
comparison arm could differ depending on the type of comparison.
Secondary aims were to: 1) assess trial retention, 2) investigate how MI
is incorporated in treatment, 3) identify the types of eHealth and tele-
health technologies used for MI, 4) describe fidelity measures of MI, and
5) determine engagement in the MI component of the intervention and
its association with weight loss outcomes. These aims were selected to
characterize digital health interventions that incorporate MI (secondary
aims 2–4) and to discern whether the combination of MI plus digital
health impacts outcomes (secondary aims 1 and 5).

2. Methods

The systematic review was conducted using a predetermined pro-
tocol registered with PROSPERO (CRD42018094147; https://www.crd.
york.ac.uk/prospero/display_record.php?RecordID=94147), and con-
ducted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009).

2.1. Eligibility criteria

Table 1 outlines the eligibility criteria according to the five PICOS
components: participants, interventions, comparators, outcomes, and
study design (Moher et al., 2009); this tool is used to formulate the
research question in systematic reviews. Articles were eligible if pub-
lished in English between November 2009 (i.e., when Armstrong's
search ended (Armstrong et al., 2011)) and May 2018. Studies were
limited to randomized controlled trials, to enhance methodological
quality. Trials of bariatric surgery, feeding studies, and pharmacolo-
gical agents were excluded given the focus on behavioral interventions
that would generalize more broadly among adults seeking to lose
weight. While we recognize MI could be combined with bariatric sur-
gery treatment, the outcomes from these trials are not directly com-
parable to those from lifestyle interventions given differences in

intensity and reach (e.g., bariatric surgery is often restricted to those
with a body mass index, BMI, ≥35).

2.2. Data sources and search strategy

The medical librarian (MBB) and the first author (MLP) constructed
the search strategies. The major concepts searched were motivational
interviewing, body weight, and technology and these combined concept
searches were completed in four electronic databases: PubMed,
Embase, PsycInfo, and CINAHL. See Supplemental Table 1 for the tai-
lored search strategies. Hand-searching was conducted of the reference
lists of included articles, relevant post-2009 systematic reviews (Semper
et al., 2016; Schippers et al., 2017; Hutchesson et al., 2015; Barnes and
Ivezaj, 2015; Lundahl et al., 2013; Siopis et al., 2015; Raaijmakers
et al., 2015; Sherrington et al., 2016; Levine et al., 2015), and relevant
journals (Obesity, JMIR, Annals of Behavioral Medicine). This step was
conducted to help further identify articles that may not have been
captured in the database search.

2.3. Study selection

After importing the searches into EndNote software version X7,
duplicates were removed using EndNote's deduplication program and
two reviewers (MLP and LNW) independently screened all titles and
abstracts of the remaining studies and classified papers as potentially
eligible or not eligible. All papers deemed potentially eligible by at least
one reviewer were then independently evaluated in the full-text review.
During this phase, the same two reviewers completed an electronic
questionnaire (Qualtrics) to screen articles using exclusion criteria that
were presented in a hierarchy (Fig. 1). Discrepancies were resolved
through reviewer consensus. All screening processes were blinded.

2.4. Risk of bias assessment

Two reviewers (MLP and LNW) independently assessed the risk of
bias of each included trial, using a previously published adaptation of
the Cochrane Risk of Bias Scale (Bennett et al., 2014; Higgins and
Green, 2008; Young et al., 2012). The assessment comprised 10

Table 1
Eligibility criteria.

Inclusion criteria

Paper characteristics Full-text papers with outcomes, published after Nov. 2009
Population

Age
Weight

Adults (≥18 years old)
Overweight or obese (BMI ≥25 kg/m2) at baseline

Study design Randomized controlled trial
Intervention ≥12weeks

Behavioral intervention for weight loss
Motivational interviewing strategy is delivered via
technology/tele-health

Comparison Any comparison condition that does not include
motivational interviewing

Outcomes Weight loss outcomes (in kg, lb., or % body weight lost) at
baseline and at least 1 follow-up visit

Exclusion criteria

Paper characteristics Review paper, protocol or design paper, conference
abstract, qualitative paper
Not in English

Population Pregnant or postpartum women; patients currently
undergoing active cancer treatment

Intervention Feeding study
Bariatric surgery
Pharmacological treatment
Weight gain prevention
Weight maintenance
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predefined criteria (see Table 2), each rated as present (1 point) or
absent or inadequately described (0 points). Discrepancies were re-
solved through discussion with a third reviewer (JYB). Potential scores
ranged from 0 to 10, with scores of 0–3 indicating high risk of bias,
scores of 4–7 as medium risk, and scores of 8–10 as low risk.

2.5. Data extraction

When multiple papers pertained to the same trial, details were
combined. The first author (MLP) extracted data from all included trials
using a standardized form. A second reviewer (LNW) verified the ac-
curacy of this information. If available, we extracted additional in-
formation from a baseline or methods paper from the same trial. Weight
loss outcomes data were stratified by whether in-person counseling was
included in the intervention arm(s) of interest, given differences in
treatment delivery and scalability. Arms with at least one in-person
session were considered to have an in-person component. We further
separated analyses by type of comparator arm (i.e., no-treatment con-
trol vs. active comparator). MI engagement metrics were gathered to
assess how much participants engaged with the MI component of the
digital health intervention, for example, the number of MI contacts
made during the intervention or the average call length. We further
stratified results by type of comparison arm: a no-treatment control arm

or an active comparator arm. The active comparator arm could include
any type of behavioral weight loss intervention without MI (i.e., it could
be delivered with or without technology).

3. Results

3.1. Study selection

Fig. 1 depicts the flow of papers throughout each stage, with 695
papers identified from the database search, and another 11 papers
identified through hand-searching. Ultimately, 16 papers – consisting of
15 unique studies – met all inclusion criteria (Anderson et al., 2014;
Anderson et al., 2018; Appel et al., 2011; Barnes et al., 2014; Bennett
et al., 2012; Fischer et al., 2016; Hersey et al., 2012; Huber et al., 2015;
Olson et al., 2016; Pearson et al., 2013a; Pearson et al., 2012; Reeves
et al., 2017; Rock et al., 2015; Svetkey et al., 2015; West et al., 2016;
Young et al., 2017).

3.2. Study characteristics

The 15 included studies had a mean of 260 participants and a range
of 45–1755 participants per trial (Table 3). Across studies, mean age
was 48 years (mean range: 21–64 years) and mean baseline BMI was

Fig. 1. PRISMA flow diagram.
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34.2 kg/m2 (mean range 31–37 kg/m2). Overall, 71% of participants
were women, and 29% were from racial/ethnic minority groups (range:
1–96%). Most trials (11/15) were conducted in the United States. Mean
intervention length was 12months (range: 3–24months), with four
trials gathering weight outcomes beyond this period.

Five trials included three treatment arms (Appel et al., 2011; Barnes
et al., 2014; Hersey et al., 2012; Svetkey et al., 2015; Young et al.,
2017) while the remaining ten included two arms. Among the 35 total
treatment arms across the 15 trials, 16 arms included MI via an
eHealth/telehealth modality, 8 arms were active comparator arms, and
11 were no-treatment control arms. Roughly half (7/16) of the arms
with MI delivered via an eHealth/telehealth modality also included in-
person counseling, all of which incorporated MI into these in-person
sessions (Anderson et al., 2014; Anderson et al., 2018; Appel et al.,
2011; Barnes et al., 2014; Bennett et al., 2012; Rock et al., 2015;
Svetkey et al., 2015). Among the 8 active comparator conditions, none
included MI, and 5 had a counseling component—2 via in-person ses-
sions (Barnes et al., 2014; Young et al., 2017), 1 via a mix of in-person
and coaching calls (Rock et al., 2015), 1 via coaching calls (Pearson
et al., 2013a), and 1 via online synchronous chat groups (West et al.,
2016).

3.3. Risk of bias assessment

Table 2 presents the risk of bias assessment for the included trials.
Six studies were low risk (Anderson et al., 2014; Appel et al., 2011;
Bennett et al., 2012; Fischer et al., 2016; Reeves et al., 2017; West et al.,
2016), nine were medium risk (Anderson et al., 2018; Barnes et al.,
2014; Hersey et al., 2012; Huber et al., 2015; Olson et al., 2016;
Pearson et al., 2013a; Rock et al., 2015; Svetkey et al., 2015; Young
et al., 2017), and none were high risk. On average, 7 out of 10 criteria
were met, and one trial met all 10 criteria (Appel et al., 2011). All
studies measured weight objectively (i.e., weight measured on a scale in
person by study personnel) and reported baseline characteristics sepa-
rately for each treatment arm. Only two studies assessed fidelity to MI
(Appel et al., 2011; Barnes et al., 2014). Two-thirds (10/15) of trials
used intent-to-treat analyses.

3.4. Primary aim: weight loss outcomes

Fig. 2 depicts weight change across treatment arms, stratified by
whether in-person counseling was included in the intervention. Table 4
presents weight outcomes at each time point.

3.4.1. MI via both remote delivery and in-person counseling
Among the 7 treatment arms that had both remotely-delivered and

in-person MI components (Anderson et al., 2014; Anderson et al., 2018;
Appel et al., 2011; Barnes et al., 2014; Bennett et al., 2012; Rock et al.,
2015; Svetkey et al., 2015), weight change at the end of the interven-
tion period ranged from −1.1 kg to −5.1 kg (mean: −2.5 kg). Of these,
the only trial with at least one additional follow-up time point had
weight change of −1.2 kg, a slight drop from −1.5 kg at the end of
treatment (Barnes et al., 2014).

When compared to a no-treatment control arm, the arm with both
remote and in-person MI had significantly greater weight loss at end of
intervention in 3 trials (Anderson et al., 2014; Appel et al., 2011;
Bennett et al., 2012), with no difference between arms in the other 3
trials (Anderson et al., 2018; Barnes et al., 2014; Svetkey et al., 2015), 2
of which did not report adequate power (Anderson et al., 2018; Barnes
et al., 2014). When compared to an active comparator arm at end of
intervention, the arm with both remote and in-person MI had greater
weight loss in 1 trial whose comparison was a lower-intensity inter-
vention (Rock et al., 2015), while 2 other trials found no significant
difference (Barnes et al., 2014; Svetkey et al., 2015).

The POWER trial was the only trial with more than one treatment
arm with MI delivered remotely, one of which also included an in-

person component (Appel et al., 2011). The investigators found no
significant difference between the remote-only MI arm and the arm
with both remote and in-person MI at any time point (6, 12, or,
24months).

3.4.2. MI via remote delivery only
Among the 9 treatment arms that had only remotely-delivered MI

(Appel et al., 2011; Fischer et al., 2016; Hersey et al., 2012; Huber
et al., 2015; Olson et al., 2016; Pearson et al., 2013a; Reeves et al.,
2017; West et al., 2016; Young et al., 2017), weight change at the end
of the intervention period ranged from −1.1 kg to −5.8 kg (mean:
−3.1 kg). Among the two trials with at least one additional follow-up
time point, weight loss was maintained at follow-up (Hersey et al.,
2012; Huber et al., 2015).

The remotely-delivered MI arm had significantly greater weight loss
at end of intervention than a no-treatment control arm in 3 trials (Appel
et al., 2011; Olson et al., 2016; Reeves et al., 2017), with no significant
differences between arms in the other 2 trials (Fischer et al., 2016;
Huber et al., 2015), one of which was a pilot study without adequate
power (Huber et al., 2015). When compared to an active comparator
arm, the remotely-delivered MI arm had a lower magnitude of weight
loss at end of intervention in 1 trial whose comparison was the em-
pirically supported LEARN program (Pearson et al., 2013a), and had no
significant differences in 2 trials (Hersey et al., 2012; West et al., 2016),
including both active comparators in Hersey et al. (Hersey et al., 2012).
The trial by Young et al. reported a significant interaction of treatment
arm and time for participants with obesity, but they did not report
whether differences were found between the three arms, nor did they
find significant differences of their whole sample (including adults with
both overweight and obesity); of caution, this trial did not report power
calculations (Young et al., 2017). No remotely-delivered MI arms dis-
played greater weight loss than an active comparator arm. See Fig. 3 for
a summary of weight loss findings.

Among the 10 trials that reported weight outcomes at multiple time
points, the pattern of significance between arms in weight change
seldom varied; Svetkey et al. demonstrated a disappearance of sig-
nificantly different weight outcomes over time (Svetkey et al., 2015),
while Bennett et al. found initial difference between arms, then no
difference at 18months followed by significant difference again at
24months (Bennett et al., 2012).

3.4.3. Clinically significant weight loss
Ten trials reported the percentage of participants who achieved at

least 5% weight loss from baseline, which is considered a clinically
significant amount of weight loss (Jensen et al., 2014). Among this
subset, a mean of 32% (range: 17–44%) of participants in the arms with
both remote and in-person MI achieved this threshold (Anderson et al.,
2014; Anderson et al., 2018; Appel et al., 2011; Barnes et al., 2014;
Bennett et al., 2012; Rock et al., 2015; Svetkey et al., 2015), compared
to 32% (range: 19–38%) in the remote-only MI arms (Appel et al., 2011;
Fischer et al., 2016; West et al., 2016; Young et al., 2017), 23% (range:
17–30%) in active comparator arms (Barnes et al., 2014; Svetkey et al.,
2015; West et al., 2016; Young et al., 2017), and 15% (range 0–25%) in
no-treatment control arms (Anderson et al., 2014; Anderson et al.,
2018; Appel et al., 2011; Barnes et al., 2014; Bennett et al., 2012;
Fischer et al., 2016; Svetkey et al., 2015; Young et al., 2017).

3.5. Secondary aims

3.5.1. Trial retention
Mean overall trial retention at the end of the intervention period

was 79% (range: 33–97%; see Table 4). For studies that included at
least one additional follow-up visit (n= 4) (Barnes et al., 2014; Hersey
et al., 2012; Huber et al., 2015; Pearson et al., 2013a), retention ranged
from: 30% (Hersey et al., 2012) to 96% (Barnes et al., 2014). Only 3
studies (20% of trials) (Hersey et al., 2012; Reeves et al., 2017; West
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et al., 2016) reported whether retention differed by treatment arms;
none yielded differential attrition.

3.5.2. Method of MI delivery
One trial used an MI manual (Barnes et al., 2014), one used a semi-

structured MI interview (West et al., 2016), and the other trials used
principles of MI incorporated in the intervention. Table 5 displays MI
details.

Most trials (12/15) delivered MI solely via phone coaching, 2 trials
used email communication and phone coaching (Hersey et al., 2012;
Rock et al., 2015), and 1 trial used online synchronous chats (West
et al., 2016). Among the trials with phone coaching, the average
number of intended sessions was 15 (range: 2–33 sessions) and the
average intended length of calls was 20min (range: 10–45min). Five
trials with phone coaching did not report intended call length. One trial
had optional phone coaching (Fischer et al., 2016). The professional
background of the coaches who delivered MI varied, with lifestyle
coaches being most prevalent; other trials used coaches such as die-
titians, psychologists, and medical assistants.

Seven studies (47%) delivered MI both remotely and through in-
person sessions (Anderson et al., 2014; Anderson et al., 2018; Appel
et al., 2011; Barnes et al., 2014; Bennett et al., 2012; Rock et al., 2015;
Svetkey et al., 2015). Among these in-person sessions, two had in-
dividual counseling (Anderson et al., 2014; Barnes et al., 2014), three
had group counseling (Bennett et al., 2012; Rock et al., 2015; Svetkey
et al., 2015), one had a combination of each format (Appel et al., 2011),
and one did not report format (Anderson et al., 2018). The number of
MI in-person sessions ranged from 1 to 39, with a median of 6 sessions.
The Bennett et al. trial described these sessions as optional (Bennett
et al., 2012). Expected duration of the in-person sessions was roughly
60min in most trials (Anderson et al., 2014; Anderson et al., 2018;
Barnes et al., 2014; Rock et al., 2015). In the Appel et al. trial, the
group-based in-person sessions were expected to last 90min while the

individual-based in-person sessions were to last 20min (Appel et al.,
2011); the remaining trials did not report expected duration of the in-
person sessions (Bennett et al., 2012; Svetkey et al., 2015).

3.5.3. MI training
All but two trials (Anderson et al., 2014; Fischer et al., 2016) re-

ported that coaches were trained in MI. Some trials hired coaches with
previous training, while others conducted initial training before treat-
ment started, and 9 trials reported providing training and/or super-
vision throughout the course of the treatment period. Two trials pro-
vided training from a member of the Motivational Interviewing
Network of Trainers (Barnes et al., 2014; West et al., 2016). Few trials
reported who provided the training and/or supervision, how long initial
training lasted, and how often and for what duration ongoing super-
vision occurred.

3.5.4. MI fidelity
Only the Barnes et al. trial included a formal measure of MI fidelity

(Barnes et al., 2014) – the Independent Tape Rater Scale – while the
Appel et al. trial monitored MI fidelity informally through observation
of coaches (Appel et al., 2011). Four trials mentioned assessing inter-
vention fidelity but did not specifically link it to MI components
(Anderson et al., 2018; Reeves et al., 2017; Svetkey et al., 2015; West
et al., 2016). Nine trials did not assess (or report assessing) MI fidelity
(Anderson et al., 2014; Bennett et al., 2012; Fischer et al., 2016; Hersey
et al., 2012; Huber et al., 2015; Olson et al., 2016; Pearson et al., 2013a;
Pearson et al., 2012; Rock et al., 2015; Young et al., 2017).

3.5.5. Engagement in the MI component, and associations with weight loss
Most trials (11/15) reported engagement metrics for the MI com-

ponent, though operationalizations of engagement varied. Five trials
described the mean number of MI sessions completed (Bennett et al.,
2012; Olson et al., 2016; Svetkey et al., 2015; West et al., 2016; Young

Fig. 2. Weight change between treatment arms at end of treatment.
Notes. Asterisks indicate statistically significant differences between treatment arms; to the left of the vertical line represents treatment arms with in-person
counseling; the outcome of Rock et al. is reported in % weight loss and was included for comparison. All others are in kg. The trial by Young et al. had three arms – the
active comparator arm had exactly 0.0 kg weight change, thus this arm does not appear in the figure; this trial found a significant interaction of treatment arm and
time but did not report specific details.
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et al., 2017), while two trials reported the median (Appel et al., 2011;
Reeves et al., 2017); other descriptions of engagement included the
percentage of participants with all sessions completed(n=2)
(Anderson et al., 2014; West et al., 2016), the mean call length (n=3)
(Anderson et al., 2018; Fischer et al., 2016; Reeves et al., 2017), the
percentage of participants who completed at least a portion of calls
(n= 2) (Anderson et al., 2014; Hersey et al., 2012), and the total
number of calls completed among all participants (n=1) (Fischer
et al., 2016).

Only three trials reported the relation between MI engagement and
weight loss (Hersey et al., 2012; Svetkey et al., 2015; West et al., 2016);
two of which found a significant, positive relationship (Hersey et al.,
2012; West et al., 2016). In particular, Hersey et al. found that parti-
cipants who completed ≥20% of calls were more likely to achieve at
least 7% weight loss, compared to those with<20% call completion
(Hersey et al., 2012). West et al. found that MI engagement mediates
the effect of group chat completion on weight loss, such that among
participants who had high engagement in group chats, those who also
had high MI engagement lost more than those with low MI engagement
(West et al., 2016). The CITY trial did not find a significant association
between call completion rate and weight change category (Svetkey
et al., 2015; Lin et al., 2018).

4. Discussion

The present study summarized the results of 15 randomized con-
trolled trials of weight loss interventions that incorporated motivational
interviewing delivered via digital health. Extending past research on
using MI for weight loss (Armstrong et al., 2011; Lundahl et al., 2013;
DiLillo and West, 2011), we found mixed evidence regarding digital
health interventions with MI being effective in producing weight loss.
Just over half (55%) of the MI interventions demonstrated greater
weight loss than a no-treatment control arm (Anderson et al., 2014;
Appel et al., 2011; Bennett et al., 2012; Olson et al., 2016; Reeves et al.,
2017), with mean weight loss at end of treatment ranging from −1.1 to
−5.8 kg; similar outcomes occurred regardless of whether in-person
counseling was provided (which occurred in 44% of treatments). Thus,
remote delivery of MI performed just as well as remote plus in-person
delivery of MI, suggesting that this higher intensity approach may not
be needed, allowing for resources to be used elsewhere. Interestingly,
all but one trial included phone coaching, indicating a clear fit between
MI and phone delivery. Telehealth methods rely on simply a standard
cell phone, which 95% of US adults own (Mobile Fact Sheet, 2018),
making it a feasible intervention delivery strategy. Further, phone
coaching can mirror in-person delivery by capturing the “spirit of MI”
(e.g., displaying compassion, emphasizing autonomy), which has been
demonstrated to be a mechanism of MI (Copeland et al., 2015); this in
turn illustrates a potential limitation of delivering MI via eHealth
strategies, whereby there is no human contact (Shingleton and Palfai,
2016).

Our study suggests MI interventions are comparable to non-MI in-
terventions at promoting weight loss. At end of treatment, approxi-
mately one-third of MI participants achieved a clinically significant
threshold of at least 5% weight loss, compared to roughly one-quarter
of those in an active comparator arm. These results are better than those
found in a 2015 review of MI in primary care (Barnes and Ivezaj, 2015)
whereby 13% to 36% of participants achieved the 5% threshold. Of
note, the MI arms in our review performed better than an active com-
parator arm in only one trial (Rock et al., 2015) and the comparator
arm in that trial was of relatively lower intensity. Therefore, this review
provides little evidence that an MI approach is superior to other beha-
vioral treatment. Nevertheless, these findings suggest that MI ap-
proaches are as effective as non-MI approaches for weight loss. It is
likely that variations in intervention fidelity and differing treatment
dose impacted outcomes; further, nonspecific treatment factors (e.g.,
therapeutic alliance, collaboration, trust) may impact the degree toTa
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which an individual changes behavior (Huibers and Cuijpers, 2014).
Future research could examine the impact of these treatment features.

In line with the notion that MI improves retention (Goldberg and
Kiernan, 2004), 67% of trials in the current review had retention of at
least 80% at end of treatment, versus 58% of trials included in a sys-
tematic review of eHealth interventions for weight loss (Hutchesson
et al., 2015); studies of direct comparisons are needed to make causal
claims about whether MI improves retention. Unfortunately, only three
trials in the present review reported whether retention differed between
treatment arms, signaling a clear need for more comprehensive re-
porting. Further, in the current review, few studies examined eHealth
delivery methods for MI – just two used email and one used online
synchronous chats. This is surprising considering that other health be-
havior domains (e.g., high-risk sexual behavior, substance use) have
begun delivering MI via digital health methods, such as text messaging,
chat rooms, and video – most of which were fully-automated – as
highlighted in a recent review of 41 studies (Shingleton and Palfai,
2016).

Engagement with the MI component was high. Of the studies that
were effective at producing significant weight loss (Anderson et al.,
2014; Appel et al., 2011; Bennett et al., 2012; Olson et al., 2016; Reeves
et al., 2017; Rock et al., 2015), all but one (Rock et al., 2015) reported
MI engagement outcomes, and all had high engagement. In contrast,
among the studies that did not achieve significantly greater weight loss,
five did not report engagement metrics – perhaps a marker of poor
engagement – and of those that did, two had low engagement (Hersey
et al., 2012; Young et al., 2017) and two had moderate-to-high en-
gagement (Svetkey et al., 2015; West et al., 2016). It is unclear why
Svetkey et al. had high engagement but minimal weight loss, though the
authors proposed that it may have been due to insufficient tailoring of
the intervention to the young adult population and use of a researcher-
developed app instead of a commercial app (Svetkey et al., 2015). The
finding that most trials reported MI engagement metrics is an im-
provement since Armstrong et al.'s review (Armstrong et al., 2011).
However, different metrics were used across trials and few studies ex-
amined how engagement and weight loss are related.

Besides engagement, other potential contributors to meaningful
weight loss include intervention duration, greater frequency of sessions,
and fully-powered trials. Interventions that lasted at least 6months
tended to have better engagement and weight loss outcomes than
shorter interventions, which is consistent with a recent meta-analysis of

text-messaging interventions (Armanasco et al., 2017), suggesting that
longer duration may be relevant—or perhaps is a signal for higher
methodological quality. In fact, no studies with< 6months of treat-
ment (n=4) found significant weight loss differences, nor did any
report engagement metrics, meet the low risk of bias cutoff, or report
power calculations (Anderson et al., 2018; Barnes et al., 2014; Huber
et al., 2015; Pearson et al., 2013a).

In line with the Centers for Medicare & Medicaid Services' coverage
requirements for obesity treatment (Decision Memo for Intensive
Behavioral Therapy for Obesity (CAG-00423N), 2011), the AHA/ACC/
TOS 2013 obesity guidelines recommend that lifestyle interventions be
of high-intensity (i.e., at least 14 contacts over 6months), though they
also found evidence to support moderate-intensity interventions (i.e.,
1–2 sessions per month), and found poor evidence for the validity of
low-intensity interventions (i.e., sessions occurring less than monthly);
they cautioned that no trials directly manipulated the frequency of
sessions (Jensen et al., 2014). The 2018 US Preventive Services Task
Force guidelines reiterated the difficulty in identifying the impact of
number of sessions on weight loss given heterogeneity across trials
(Curry et al., 2018); recent trials have begun comparing dose of coun-
seling sessions (Perri et al., 2014; Ariel and Perri, 2016), but none to
our knowledge have been conducted solely via telephone-based coun-
seling. In the current review, we found that over half of interventions
(5/8) with at least 14 intended MI contacts (i.e., the guideline's
minimum threshold of high-intensity) resulted in significant weight
differences, compared to only 2 of 8 interventions with fewer than 14
sessions.

More work is need to understand for whom remotely-delivered MI
interventions are most useful, a question that addresses the “whiches
conundrum” involving understanding which treatments work best for
which subgroups, in which contexts, in order to achieve optimal be-
havior change (King, 2013). Further, lack of adequate power appeared
related to null findings, such that none of the five trials without ade-
quate power demonstrated significant weight differences, suggesting
the need for fully-powered trials to determine true impact.

None of the 15 trials in this review had a high risk of bias. Other
strengths of the included trials were the perfect reporting of baseline
characteristics by treatment arm and objective measurement of weight.
The trials were limited by infrequent blinding of study team members to
treatment allocation. Further, as demonstrated in past MI reviews
(Armstrong et al., 2011; Barnes and Ivezaj, 2015), there was insufficient

Fig. 3. Summary of Weight Loss Findings at End of Intervention.
Notes. The number of digital+ in-person treatment arm comparisons adds up to> 7 given that some trials had more than two comparison arms. Of note, the trial by
Young et al. is not listed because no results between treatment arms were provided; the study reported only that there was a significant interaction of treatment arm
and time.
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or no reporting of MI fidelity, which precludes appraisal of the quality
of the MI that was delivered. Some studies also failed to report details
on who provided the MI training or supervision.

Interventionists designing trials with MI are encouraged to include
fidelity measures (Miller and Rollnick, 2014), provide ongoing super-
vision to counselors (Miller et al., 2004), and collect weight measure-
ments after a period of no contact to assess whether outcomes are
sustained once treatment ends (LeBlanc et al., 2018) – only 3 trials did
the latter. In future publications, we recommend that study teams re-
port additional information, when applicable, to improve clarity and
comparison across trials. The following details were missing to some
extent in several studies included in this review, thus preventing direct
comparison:

• both the intended (per protocol) and actual length of counseling
sessions, and whether they are individual- or group-based
• both the mean/median and % of all sessions completed
• whether attrition rates differed between treatment arms
• whether fidelity to MI was assessed, and whether fidelity was
achieved
• the duration and frequency of counselor training in MI and ongoing
supervision
• the professional background of the supervisor
• the proportion of participants who achieved clinically significant
weight loss (≥5% and another relevant cutoff, if applicable); this
would help improve comparability across trials
• whether engagement was related to weight loss
• If limited on space, include the study protocol with full intervention
details in an appendix, or publish a methods/design paper

Strengths of this review include using the PICOS framework, pre-
registering, and adhering to PRISMA guidelines, as well as collaborating
with a medical librarian (MBB) and searching multiple databases. It was
outside the scope of this review to evaluate other weight-related or
health outcomes, such as waist circumference or blood pressure, or to
understand exactly how MI-based interventions promotes greater
weight loss. Further, the multicomponent nature of behavioral weight
loss interventions precludes evaluating the unique impact of MI on
treatment outcomes. Using strategies such as factorial designs or com-
parative effectiveness trials would allow for a clearer picture of the
independent treatment effect of MI offered via remotely-delivered
strategies. It was not this review's purpose to directly compare remote
versus in-person delivery of MI, though fully-powered trials of this type
are warranted, particularly in settings where remote methods may be
preferred (e.g., rural settings or among those with time or transporta-
tion issues). Lastly, given the expected heterogeneity in intervention
and study design, no meta-analysis was performed; nevertheless, this
narrative synthesis suggests moderate efficacy of digital health inter-
ventions that incorporate MI for weight loss.

5. Conclusions

This review aims to help clinicians and researchers decide whether
incorporating MI via remote delivery is worthwhile. In the U.S., a
staggering 72% of adults have overweight or obesity (Obesity and
Overweight, 2017), signaling the need for treatment strategies that
have broad dissemination potential. The current review provides some
evidence that digital health interventions with MI can produce mean-
ingful weight loss, with no apparent improvements when in-person MI
is included versus only remote-delivery of MI. However, not all studies
achieved meaningfully greater weight loss when compared to a control
arm (this was most common when trials were not fully-powered or had
few, or optional, MI sessions). In addition, the review demonstrates that
interventions that include MI perform comparable to but not better
than other types of behavioral interventions, though we are unable to
gauge the exact impact of MI given that only one study (West et al.,

2016) isolated this component. Given the potential for technology-
based interventions to expand reach and the long journey of weight loss
replete with fluctuating motivation levels, the synthesis of MI and di-
gital health, particularly telehealth, may be a useful treatment ap-
proach.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ypmed.2019.05.026.

Declaration of Competing Interest

None.

Acknowledgements

Dr. Patel was affiliated with the VA Palo Alto (clinical internship)
and Duke University (doctoral program) at the time of the study and is
currently affiliated with the Stanford University School of Medicine. Dr.
Breland is a VA Health Services Research & Development (HSR&D)
Career Development Awardee at the VA Palo Alto (CDA 15-257). The
views expressed in this article are those of the authors and do not ne-
cessarily represent the positions or policies of the Department of
Veterans Affairs or of the U.S. government.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

Anderson, A.S., Craigie, A.M., Caswell, S., et al., 2014. The impact of a bodyweight and
physical activity intervention (BeWEL) initiated through a national colorectal cancer
screening programme: randomised controlled trial. BMJ (Online) 348.

Anderson, A.S., Dunlop, J., Gallant, S., et al., 2018. Feasibility study to assess the impact
of a lifestyle intervention (‘LivingWELL’) in people having an assessment of their
family history of colorectal or breast cancer. BMJ Open 8 (2), e019410.

Appel, L.J., Clark, J.M., Yeh, H.-C., et al., 2011. Comparative effectiveness of weight-loss
interventions in clinical practice. N. Engl. J. Med. 365 (21), 1959–1968.

Ariel, A.H., Perri, M.G., 2016. Effect of dose of behavioral treatment for obesity on binge
eating severity. Eating Behav. 22, 55–61.

Armanasco, A.A., Miller, Y.D., Fjeldsoe, B.S., Marshall, A.L., 2017. Preventive health
behavior change text message interventions: a meta-analysis. Am. J. Prev. Med. 52
(3), 391–402.

Armit, C.M., Brown, W.J., Marshall, A.L., et al., 2009. Randomized trial of three strategies
to promote physical activity in general practice. Prev. Med. 48 (2), 156–163.

Armstrong, M., Mottershead, T., Ronksley, P., Sigal, R., Campbell, T., Hemmelgarn, B.,
2011. Motivational interviewing to improve weight loss in overweight and/or obese
patients: a systematic review and meta-analysis of randomized controlled trials. Obes.
Rev. 12 (9), 709–723.

Barnes, R., Ivezaj, V., 2015. A systematic review of motivational interviewing for weight
loss among adults in primary care. Obes. Rev. 16 (4), 304–318.

Barnes, R.D., White, M.A., Martino, S., Grilo, C.M., 2014. A randomized controlled trial
comparing scalable weight loss treatments in primary care. Obesity (Silver Spring) 22
(12), 2508–2516.

Batch, B.C., Tyson, C., Bagwell, J., et al., 2014. Weight loss intervention for young adults
using mobile technology: design and rationale of a randomized controlled trial - Cell
Phone Intervention for You (CITY). Contemp Clin Trials 37 (2), 333–341.

Befort, C.A., Nollen, N., Ellerbeck, E.F., Sullivan, D.K., Thomas, J.L., Ahluwalia, J.S.,
2008. Motivational interviewing fails to improve outcomes of a behavioral weight
loss program for obese African American women: a pilot randomized trial. J. Behav.
Med. 31 (5), 367.

Bennett, G.G., Warner, E.T., Glasgow, R.E., et al., 2012. Obesity treatment for socio-
economically disadvantaged patients in primary care practice. Arch. Intern. Med. 172
(7), 565–574.

Bennett, G., Steinberg, D., Stoute, C., et al., 2014. Electronic health (eHealth) interven-
tions for weight management among racial/ethnic minority adults: a systematic re-
view. Obes. Rev. 15 (S4), 146–158.

Bennett, G.G., Steinberg, D., Askew, S., et al., 2018. Effectiveness of an app and provider
counseling for obesity treatment in primary care. American J. Prev. Med. 55 (6),
777–786.

Caswell, S., Craigie, A.M., Wardle, J., Stead, M., Anderson, A., 2012. Detailed protocol for
the lifestyle intervention in the BeWEL randomised controlled trial of weight loss in
adults who have had a colorectal adenoma. BMJ Open 2 (3), e001276.

Copeland, L., McNamara, R., Kelson, M., Simpson, S., 2015. Mechanisms of change within
motivational interviewing in relation to health behaviors outcomes: a systematic
review. Patient Educ. Couns. 98 (4), 401–411.

M.L. Patel, et al. Preventive Medicine 126 (2019) 105738

14

https://doi.org/10.1016/j.ypmed.2019.05.026
https://doi.org/10.1016/j.ypmed.2019.05.026
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0005
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0005
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0005
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0010
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0010
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0010
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0015
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0015
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0020
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0020
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0025
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0025
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0025
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0030
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0030
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0035
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0035
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0035
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0035
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0040
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0040
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0045
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0045
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0045
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0050
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0050
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0050
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0055
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0055
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0055
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0055
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0060
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0060
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0060
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0065
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0065
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0065
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0070
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0070
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0070
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0075
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0075
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0075
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0080
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0080
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0080


Craigie, A.M., Caswell, S., Paterson, C., et al., 2011. Study protocol for BeWEL: the impact
of a BodyWEight and physicaL activity intervention on adults at risk of developing
colorectal adenomas. BMC Public Health 11 (1), 184.

Curry, S.J., Krist, A.H., Owens, D.K., et al., 2018. Behavioral weight loss interventions to
prevent obesity-related morbidity and mortality in adults: US Preventive Services
Task Force recommendation statement. JAMA 320 (11), 1163–1171.

Decision Memo for Intensive Behavioral Therapy for Obesity (CAG-00423N), 2011.
CMS.gov: Centers for Medicare & Medicaid Services. Available at. https://www.cms.
gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=253,
Accessed date: 1 December 2018.

DiLillo, V., West, D.S., 2011. Motivational interviewing for weight loss. Psychiatric Clinics
34 (4), 861–869.

Eysenbach, G., 2001. What is eHealth. [editorial]. JMIR 3 (2).
Fischer, H.H., Fischer, I.P., Pereira, R.I., et al., 2016. Text message support for weight loss

in patients with prediabetes: a randomized clinical trial. Diabetes Care, 39 (8),
1364–1370.

Goldberg, J.H., Kiernan, M., 2004. Innovative techniques to address retention in a be-
havioral weight-loss trial. Health Educ. Res. 20 (4), 439–447.

Greaney, M.L., Quintiliani, L.M., Warner, E.T., et al., 2009. Weight management among
patients at community health centers: the “Be Fit, Be Well” study. Obes. Weight
Manag. 5 (5), 222–228.

Greaves, C.J., Middlebrooke, A., O'Loughlin, L., et al., 2008. Motivational interviewing
for modifying diabetes risk: a randomised controlled trial. Br. J. Gen. Pract. 58 (553),
535–540.

Hales, C.M., Fryar, C.D., Carroll, M.D., Freedman, D.S., Ogden, C.L., 2018. Trends in
obesity and severe obesity prevalence in us youth and adults by sex and age,
2007–2008 to 2015–2016. JAMA 319 (16), 1723–1725.

Hersey, J.C., Khavjou, O., Strange, L.B., et al., 2012. The efficacy and cost-effectiveness of
a community weight management intervention: a randomized controlled trial of the
health weight management demonstration. Prev. Med. 54 (1), 42–49.

Higgins, J.P., Green, S., 2008. Cochrane Handbook for Systematic Reviews of
Interventions. vol. 5 Wiley Online Library.

Huber, J.M., Shapiro, J.S., Wieland, M.L., et al., 2015. Telecoaching plus a portion control
plate for weight care management: a randomized trial. Trials 16 (1), 323.

Huibers, M.J., Cuijpers, P., 2014. Common (nonspecific) factors in psychotherapy. In: The
Encyclopedia of Clinical Psychology, pp. 1–6.

Hutchesson, M.J., Rollo, M.E., Krukowski, R., et al., 2015. eHealth interventions for the
prevention and treatment of overweight and obesity in adults: a systematic review
with meta-analysis. Obes. Rev. 16 (5), 376–392.

Internet/Broadband Fact Sheet, 2018. Pew Research Center: Internet & Technology.
Available at. http://www.pewinternet.org/fact-sheet/internet-broadband/, Accessed
date: 1 December 2018.

Jensen, M.D., Ryan, D.H., Apovian, C.M., et al., 2014. 2013 AHA/ACC/TOS guideline for
the management of overweight and obesity in adults: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines
and The Obesity Society. J. Am. Coll. Cardiol. 63 (25_PA).

King, A.C., 2013. Behavioral medicine in the 21st century: transforming “the Road Less
Traveled” into the “American Way of Life”. Ann. Behav. Med. 47 (1), 71–78.

Krukowski, R.A., DiLillo, V., Ingle, K., Harvey, J.R., West, D.S., 2016. Design and methods
of a synchronous online motivational interviewing intervention for weight manage-
ment. JMIR Res. Protoc. 5 (2).

LeBlanc, E.S., Patnode, C.D., Webber, E.M., Redmond, N., Rushkin, M., O'Connor, E.A.,
2018. Behavioral and pharmacotherapy weight loss interventions to prevent obesity-
related morbidity and mortality in adults: updated evidence report and systematic
review for the US Preventive Services Task Force. JAMA 320 (11), 1172–1191.

Levine, D.M., Savarimuthu, S., Squires, A., Nicholson, J., Jay, M., 2015. Technology-as-
sisted weight loss interventions in primary care: a systematic review. J. Gen. Intern.
Med. 30 (1), 107–117.

Lin, P.-H., Grambow, S., Intille, S., et al., 2018. The association between engagement and
weight loss through personal coaching and cell phone interventions in young adults:
randomized controlled trial. JMIR mHealth uHealth 6 (10), e10471.

Lundahl, B., Moleni, T., Burke, B.L., et al., 2013. Motivational interviewing in medical
care settings: a systematic review and meta-analysis of randomized controlled trials.
Patient Educ. Couns. 93 (2), 157–168.

Miller, W.R., Rollnick, S., 2013. Motivational Interviewing: Preparing People for Change,
3rd ed. Guilford Press, New York.

Miller, W.R., Rollnick, S., 2014. The effectiveness and ineffectiveness of complex beha-
vioral interventions: impact of treatment fidelity. Contemp Clin Trials 37 (2),
234–241.

Miller, W.R., Yahne, C.E., Moyers, T.B., Martinez, J., Pirritano, M., 2004. A randomized
trial of methods to help clinicians learn motivational interviewing. J. Consult. Clin.
Psychol. 72 (6), 1050.

Mobile Fact Sheet, 2018. Pew Research Center: Internet & Technology. Available at.
http://www.pewinternet.org/fact-sheet/mobile/, Accessed date: 1 December 2018.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., 2009. Preferred reporting items for

systematic reviews and meta-analyses: the PRISMA statement. Ann. Intern. Med. 151
(4), 264–269.

Obesity and Overweight, 2017. Centers for Disease Control and Prevention: National
Center for Health Statistics. Available at. https://www.cdc.gov/nchs/fastats/obesity-
overweight.htm, Accessed date: 1 December 2018.

Olson, R., Wipfli, B., Thompson, S.V., et al., 2016. Weight control intervention for truck
drivers: the SHIFT randomized controlled trial, United States. Am. J. Public Health
106 (9), 1698–1706.

Pearson, E.S., Irwin, J.D., Morrow, D., Hall, C.R., 2012. The CHANGE Program: com-
paring an interactive versus prescriptive obesity intervention on university students'
self-esteem and quality of life. Appl Psychol Health Well Being 4 (3), 369–389.

Pearson, E.S., Irwin, J.D., Morrow, D., Battram, D.S., Melling, C.J., 2013a. The CHANGE
program: comparing an interactive vs. prescriptive approach to self-management
among university students with obesity. Can. J. Diabetes 37 (1), 4–11.

Pearson, E., Irwin, J., Morrow, D., 2013b. The CHANGE Program: a methodological ac-
count of a goal-based study for university students comparing an interactive versus
prescriptive 12-week treatment for obesity. Int. J. Evid. Based Coach. Mentor. 11,
69e84.

Perri, M.G., Limacher, M.C., von Castel-Roberts, K., et al., 2014. Comparative effective-
ness of three doses of weight-loss counseling: two-year findings from the rural LITE
trial. Obesity (Silver Spring) 22 (11), 2293–2300.

Raaijmakers, L.C., Oouwels, S., Berghuis, K.A., Nienhuijs, S.W., 2015. Technology-based
interventions in the treatment of overweight and obesity: a systematic review.
Appetite 95, 138–151.

Reeves, M., Winkler, E., Mccarthy, N., et al., 2017. The Living Well after Breast Cancer™
Pilot Trial: a weight loss intervention for women following treatment for breast
cancer. Asia Pac J Clin Oncol 13 (3), 125–136.

Rock, C.L., Byers, T.E., Colditz, G.A., et al., 2013. Reducing breast cancer recurrence with
weight loss, a vanguard trial: the Exercise and Nutrition to Enhance Recovery and
Good Health for You (ENERGY) trial. Contemp Clin Trials 34 (2), 282–295.

Rock, C.L., Flatt, S.W., Byers, T.E., et al., 2015. Results of the Exercise and Nutrition to
Enhance Recovery and Good Health for You (ENERGY) trial: a behavioral weight loss
intervention in overweight or obese breast cancer survivors. J. Clin. Oncol. 33 (28),
3169.

Schippers, M., Adam, P., Smolenski, D., Wong, H., Wit, J., 2017. A meta-analysis of
overall effects of weight loss interventions delivered via mobile phones and effect size
differences according to delivery mode, personal contact, and intervention intensity
and duration. Obes. Rev. 18 (4), 450–459.

Semper, H., Povey, R., Clark-Carter, D., 2016. A systematic review of the effectiveness of
smartphone applications that encourage dietary self-regulatory strategies for weight
loss in overweight and obese adults. Obes. Rev. 17 (9), 895–906.

Sherrington, A., Newham, J., Bell, R., Adamson, A., McColl, E., Araujo-Soares, V., 2016.
Systematic review and meta-analysis of internet-delivered interventions providing
personalized feedback for weight loss in overweight and obese adults. Obes. Rev. 17
(6), 541–551.

Shingleton, R.M., Palfai, T.P., 2016. Technology-delivered adaptations of motivational
interviewing for health-related behaviors: a systematic review of the current re-
search. Patient Educ. Couns. 99 (1), 17–35.

Siopis, G., Chey, T., Allman-Farinelli, M., 2015. A systematic review and meta-analysis of
interventions for weight management using text messaging. J. Hum. Nutr. Diet. 28
(s2), 1–15.

Snook, K.R., Hansen, A.R., Duke, C.H., Finch, K.C., Hackney, A.A., Zhang, J., 2017.
Change in percentages of adults with overweight or obesity trying to lose weight,
1988–2014: replacement article. JAMA 317 (9), 971–973.

Svetkey, L.P., Batch, B.C., Lin, P.H., et al., 2015. Cell Phone Intervention for You (CITY): a
randomized, controlled trial of behavioral weight loss intervention for young adults
using mobile technology. Obesity (Silver Spring) 23 (11), 2133–2141.

Wachsberg, K.N., Feinglass, J., Williams, M.V., O'Leary, K.J., 2011. Willingness for weight
loss intervention among overweight and obese inpatients. South. Med. J. 104 (6),
397–400.

West, D.S., Harvey, J.R., Krukowski, R.A., Prewitt, T.E., Priest, J., Ashikaga, T., 2016. Do
individual, online motivational interviewing chat sessions enhance weight loss in a
group-based, online weight control program? Obesity (Silver Spring) 24 (11),
2334–2340.

What Is Telehealth? NEJM Catalyst. Available at. https://catalyst.nejm.org/what-is-
telehealth/, Accessed date: 1 December 2018.

Woollard, J., Beilin, L., Lord, T., Puddey, I., MacAdam, D., Rouse, I., 1995. A controlled
trial of nurse counselling on lifestyle change for hypertensives treated in general
practice: preliminary results. Clin. Exp. Pharmacol. Physiol. 22 (6–7), 466–468.

Young, M.D., Morgan, P.J., Plotnikoff, R.C., Callister, R., Collins, C.E., 2012. Effectiveness
of male-only weight loss and weight loss maintenance interventions: a systematic
review with meta-analysis. Obes. Rev. 13 (5), 393–408.

Young, A.S., Cohen, A.N., Goldberg, R., et al., 2017. Improving weight in people with
serious mental illness: the effectiveness of computerized services with peer coaches.
J. Gen. Intern. Med. 32 (1), 48–55.

M.L. Patel, et al. Preventive Medicine 126 (2019) 105738

15

http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0085
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0085
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0085
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0090
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0090
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0090
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=253
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=253
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0095
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0095
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0100
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0105
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0105
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0105
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0110
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0110
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0115
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0115
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0115
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0120
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0120
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0120
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0125
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0125
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0125
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0130
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0130
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0130
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0135
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0135
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0140
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0140
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0145
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0145
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0150
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0150
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0150
http://www.pewinternet.org/fact-sheet/internet-broadband/
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0160
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0160
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0160
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0160
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0165
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0165
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0170
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0170
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0170
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0175
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0175
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0175
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0175
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0180
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0180
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0180
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0185
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0185
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0185
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0190
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0190
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0190
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0195
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0195
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0200
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0200
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0200
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0205
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0205
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0205
http://www.pewinternet.org/fact-sheet/mobile/
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0210
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0210
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0210
https://www.cdc.gov/nchs/fastats/obesity-overweight.htm
https://www.cdc.gov/nchs/fastats/obesity-overweight.htm
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0215
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0215
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0215
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0220
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0220
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0220
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0225
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0225
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0225
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0230
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0230
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0230
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0230
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0235
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0235
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0235
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0240
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0240
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0240
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0245
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0245
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0245
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0250
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0250
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0250
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0255
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0255
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0255
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0255
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0260
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0260
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0260
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0260
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0265
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0265
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0265
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0270
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0270
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0270
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0270
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0275
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0275
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0275
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0280
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0280
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0280
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0285
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0285
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0285
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0290
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0290
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0290
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0295
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0295
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0295
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0300
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0300
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0300
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0300
https://catalyst.nejm.org/what-is-telehealth/
https://catalyst.nejm.org/what-is-telehealth/
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0310
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0310
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0310
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0315
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0315
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0315
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0320
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0320
http://refhub.elsevier.com/S0091-7435(19)30200-2/rf0320

	Motivational interviewing in eHealth and telehealth interventions for weight loss: A systematic review
	Introduction
	Methods
	Eligibility criteria
	Data sources and search strategy
	Study selection
	Risk of bias assessment
	Data extraction

	Results
	Study selection
	Study characteristics
	Risk of bias assessment
	Primary aim: weight loss outcomes
	MI via both remote delivery and in-person counseling
	MI via remote delivery only
	Clinically significant weight loss

	Secondary aims
	Trial retention
	Method of MI delivery
	MI training
	MI fidelity
	Engagement in the MI component, and associations with weight loss


	Discussion
	Conclusions
	mk:H1_24
	Acknowledgements
	mk:H1_27
	Funding
	mk:H1_29
	References




