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Summary

Motivational interviewing (M) is a client-centred method of intervention focused on enhancing
intrinsic motivation and behaviour change. A previous review of the literature and meta-analyses
support the effectiveness of Ml for weight loss. None of these studies, however, focused on the
bourgeoning literature examining M1 for weight loss among adults within primary care settings,
which confers unique barriers to providing weight loss treatment. Further, the current review
includes 19 studies not included in previous reviews or meta-analyses. We conducted a
comprehensive review of PubMed, Ml review papers, and citations from relevant papers. A total
of 24 adult randomized controlled trials were identified. Ml interventions typically were provided
individually by a range of clinicians and compared with usual care. Few studies provided adequate
information regarding M1 treatment fidelity. Nine studies (37.5%) reported significant weight loss
at post-treatment assessment for the MI condition compared with control groups. Thirteen studies
(54.2%) reported M1 patients achieving at least 5% loss of initial body weight. There is potential
for Ml to help primary care patients lose weight. Conclusions, however, must be drawn cautiously
as more than half of the reviewed studies showed no significant weight loss compared with usual
care and few reported MI treatment fidelity.
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The global prevalence of people who are obese has risen dramatically, with a projected
global rate of 1.12 billion meeting criteria for obesity by 2030 (1). The consequences of
excess weight are dire and include increased risk of cardiovascular disease, hypertension,
stroke and metabolic syndrome (2-5). With such life-threatening consequences, there is an
urgent need for effective and easy-to-disseminate weight loss interventions that address (i)
scalability and (ii) adherence (6).

Consistent with these two areas of concentration is MI. Ml is a client-centred, time-limited,
method of intervention focused on enhancing intrinsic motivation and behaviour change by
discussing and addressing ambivalence (7). Ml clinicians use accurate reflections and open-
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ended questioning to help patients discuss reasons for change. The focus on change talk,
which includes reasons, optimism, and intent for change, combined with clinician empathy
and avoidance of confrontation, are thought to underlie the basis for behaviour change (7). A
review of the literature (8) and meta-analyses (9-11) support the effectiveness of Ml for
weight loss and weight-related behaviour change.

To reach the millions of people who struggle with excess weight, an important place to
address weight loss and scalability may be within primary care centres. While we can learn
from specialty clinics incorporating Ml for weight loss (8), recruiting and treating patients
from primary care centres may differ from community referrals (12). There are a number of
barriers unique to primary care centres that may hinder incorporating empirically supported
MI weight loss treatments. Primary care providers often are busy and potentially
overburdened, necessitating briefer interventions than are typical of specialty weight loss
clinics. Further, primary care providers may not have prior experience or training in weight
loss interventions and may be without access or financial means for trained weight loss
clinicians. As such, weight loss treatment provided by primary care centres often is limited
(13-18). Patients do want their providers to discuss weight loss, but feel their providers’
ability to provide resources is insufficient (16), and providers are unlikely to provide weight
loss counselling at appointments (13,19-21). Fortunately, Ml is a time-limited approach to
weight loss and general medical practitioners, without prior therapeutic training, can be
trained to provide M, increasing the opportunity for widespread treatment dissemination
(22-24).

Consequently, medical offices have begun to incorporate relatively low- to moderate-
intensity M1 treatments for weight loss (25). Because of the potential for Ml to help patients
successfully lose weight and the aforementioned unique challenges to implementing weight
loss treatment into primary care centres, it is important to examine this emerging literature.
Moreover, 19 additional randomized controlled trials examining Ml for weight loss in
primary care have been published since and/or were not included in the most recent review
and meta-analysis (8,9). These two papers also focused primarily on weight loss outcomes;
the current review will also examine weight-related outcomes, with specific focus on trials
in primary care. To our knowledge, this is the first paper to review randomized controlled
trials of MI for weight loss in primary care centres.

A comprehensive review was conducted by searching PubMed, M1 review papers and
citations from relevant papers. Search terms included, but were not limited to, ‘randomized
controlled trial” or ‘RCT” or “trial’, and ‘weight’ or “‘weight loss’ or ‘overweight’ or ‘obese’
or ‘obesity’, and ‘motivational interviewing’ or ‘motivational counseling’, yielding 121
papers from PubMed. Date last searched was 1 June 2014. Inclusion criteria consisted of
randomized controlled trials of Ml in primary care settings with weight as an outcome;
however, weight as a secondary outcome was also included. Each paper was reviewed to
search for the aforementioned terms. Common exclusion criteria included baseline data only
and no post-treatment assessment, specialty care as opposed to primary care clinics, and
paediatric or adolescent samples. The authors met to discuss studies deemed unclear based
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on our inclusion criteria (i.e. whether or not a study was primary care or a specialty clinic).
In addition, authors met to review findings of the final selected papers. For instance, if a
study was unclear on fidelity ratings, the authors met to discuss and emailed the
corresponding author of the study if necessary. Figure 1 depicts the process of identifying
papers for the present review.

A total of 24 RCTs (25-48) examining MI weight loss treatments for adults in PC were
identified. In addition to the publications of the main studies, we also included three
publications of corresponding follow-up assessment data (Table 1; 49-51). Five of 24 RCTs
controlled for some form of cluster effects in their statistical approach.

Ml training and treatment adherence

The individuals recruited to provide M1 and the training they received varied greatly among
the studies reviewed. Many RCTs (n = 7, 29.2%) utilized mixed intervention teams to
provide the MI intervention (33-35,37,43,44,46,49,51), with clinicians of varying
backgrounds, including professionals such as dieticians, nurses/nurse practitioners, medical
doctors, or sports and health science specialists. Other RCTs (h = 6, 25.0%) incorporated
one type of interventionist such as nurses/nurse practitioners (31,36,38,45,47,48), physicians
(n =2, 8.3%) (29,39,50), exercise specialists (n = 3, 12.5%) (25,40,41), dieticians (n =1,
4.2%) (27), ‘Masters-level counsellors’ (n = 1, 4.2%) (32), medical assistants (n = 1, 4.2%)
(26) and the remaining did not specify educational background (e.g. ‘trained non-
specialists’) (n = 3, 12.5%) (28,30,42).

Many studies (n = 12, 50.0%) provided no or minimal (e.g. ‘trained’) details about how Ml
clinicians were trained (25,27,28,30,32,34,37,40,41,43,46,47), although Groeneveld et al.
(34) included this information in a corresponding publication (52). Of the 12 (50%) studies
reporting information about Ml training (26,29,31,33,35,36,38,39,42,44,45,48-51), most (n
= 8) did not specify who provided the training (29,31,36, 39,42,44,45,48,50,51); training
provided in the remaining four studies was from MI ‘accredited’ or ‘certified’ trainers (n =
2) (33,38), the study investigators (n = 1) (35,49), and a Motivational Interviewing Network
of Trainers-certified trainer (n = 1) (26). Of the 12 studies reporting information about Ml
training length (26,29,31,33,35,36,38, 39,42,44,45,48-51), it is difficult to determine exactly
how much training was received as almost half of these studies (n = 5) reported training in
terms of ‘days’ or ‘evenings’ instead of hours (31,33,36,42,44,51). Of those that did report
hours (n =7, 29.2%) (26,29,35,38,39,45,48-50), training length ranged from 3 (29) to 170
hours (48). Most studies did not describe any ongoing MI supervision for clinicians (n = 17,
70.8%). Of those that reported specific information regarding supervision (n = 7, 29.2%)
(26,28,35,36,38,44,45,49,51), the supervision provided ranged from weekly (28) to every 6
months (44,51), most typically once every 3—4 weeks (26,35,45,49).

Assessing treatment fidelity is an important part of ensuring that the training Ml clinicians
receive translates to the treatment provided. Despite its important, most RCTs did not
include descriptions of treatment fidelity assessment (n = 17, 70.8%) (25,27-
30,32,34,36,37,39-45,47,50,51), although Groeneveld et al. (34) included this information
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in a corresponding publication (52). Methods of providing feedback to the Ml clinicians
were based on actual (n =1, 4.2%) (38) and mock (n = 2, 8.3%) (31,48) recorded sessions,
or fidelity ratings of mock sessions with a standardized rating system (n = 1, 4.2%) (33).
Only three studies (12.5%) described using standardized fidelity rating systems of real
patient sessions (26,35,46,49), although information for Groeneveld et al. (34) was included
in a corresponding publication (52). Of the three studies using real patient sessions with
standardized M1 fidelity ratings, Hardcastle et al. (35,49) did not report the results, Williams
et al. (46) reported MI treatment scores below proficiency, and Barnes et al. (26) reported
satisfactory M1 treatment fidelity.

MI treatment comparison conditions

Most commonly, the MI-based intervention was compared with a standardized dietary
advice or usual care (UC), with no control for attention/time (n = 17, 70.8%) (25,27-35,37-
39,42-44,46,49-51). One study (4.2%) compared the Ml intervention to an ‘enhanced’
standard care (45), one study (4.2%) compared UC to MI with and without a pedometer
(25), two studies (8.3%) compared two interventions (e.g. standard dietary advice vs.
metabolic diet) with both groups receiving Ml (40,41), and two (8.3%) compared high- and
low-intensity M1 interventions to UC (47,48). Only one (4.2%) intervention included a non-
MI attentional control, nutrition psychoeducation (26).

MI treatment format and other treatments

Most trials (n = 18, 75.0%) tested individual therapy (25-27,29,31-35,38-42,45-50), while
others (n = 6, 25.0%) tested a mixed model of individual and group therapy
(28,30,36,37,43,44,51), and none examined group only. Most MI-based interventions also
incorporated behavioural weight loss (n = 21, 87.5%) (25-32,34,35,37-47,49-51) or
cognitive behavioural techniques (n = 2, 8.3%) (33,48), such as self-monitoring. The
majority (n = 18, 75.0%) also implemented the MI intervention above and beyond typical
primary care appointments (25-28,30,32-35,40-49,51); in the remaining studies (n = 6,
25.0%), practitioners implemented Ml into their regularly scheduled primary care
appointments (29,31,36-39,50).

Treatment length, follow-up assessments, and retention

Intervention length ranged from 3 (25,26) to 60 months (43). Most commonly, interventions
were 6 months or longer (n = 18, 75.0%) (28-35,37-40,42-46,48-51) or 3 months (n = 4,
16.7%) (25-27,41). In terms of exposure to treatment, most studies (n = 20, 83.3%) reported
the typical length of sessions or treatment (25-30,33-35,37-40,42-51), the lowest Ml
exposure was 60-75 min over 3 months (25) and the highest was 720 min over 12 months
(48). The majority of studies relied on post assessments immediately after treatment
cessation, only four studies (16.7%) clearly indicated including follow-up assessments after
a period of treatment cessation in the original publication (25,26,34,48), and two published
follow-up data in subsequent papers (35,39,49,50). Treatment retention rates tended to be
high for intervention conditions, with most studies reporting rates in the 80-89% (n = 5,
20.8%; 28,30,39,44,45,50,51) and 90-100% (n = 8, 33.3%; 25-27,29,31,33,37,42) ranges;
the lowest MI intervention retention rates ranges were 50-69% (32,34,48).
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Supplemental materials and technology

Because of time constraints, PC interventions may also incorporate supplemental weight
loss resources. Many studies (n = 11, 45.8%) (25,30,33,34,36-38,40, 44,45,47,51) did not
report incorporating any such materials. The traditional supplemental materials included a
pedometer and weight loss resources (e.g. encouraging physical activity; n = 3, 12.5%)
(28,32,42), booklet/newsletter/intake logs with psychoeducational weight loss information
(n=9, 37.5%) (29,31,32,35,41-43,46,48,49), menus/recipes (n = 1, 4.2%) (39,50), and an
empirically supported self-help behavioural weight loss manual (n = 1, 4.2%) (26).

All but two studies (47,48) reviewed were published since 2006; however, only 7 of these 22
incorporated computer, internet or email technology (26-28,38,40-42). The use of such
technology varied from study to study, but often included a place for patients to track their
food intake and exercise via a website, typically designed specifically for the study, or
computer program and/or emails including topics such as goal setting.

Patient characteristics

Weight loss

Patients’ average age ranged from 40s to 60s. The sex breakdown ranged from 8% men (45)
to 55% men (38); although two studies limited recruitment to either women (39,50) or men
(34) only. Inclusion of minority patients ranged from 3% (30) to 97% (27), with two studies
(8.3%) recruiting African—American or Hispanic/Latino participants only (29,39,50).
Almost 50% of studies did not include information regarding patients’ racial/ethnic
background (n = 11, 45.8%) (25,31,33-35,37,38,43,44,47-49,51). Over one-third of studies
also limited recruitment to individuals already diagnosed with hypertension or
hyperlipidaemia (n = 1, 4.2%) (37), hypertension (n = 5, 20.8%) (27,28,31,47,48), and at
risk for (n = 2, 8.3%) (44,45,51) or diagnosed with type two diabetes (n = 2, 8.3%) (29,38).
The majority of studies (n = 10, 41.7%) required patients to be at least overweight
(26,29,31-33,35,39,42,43,45,49,50) or obese (n =5, 20.8%) (27,28,34,40,41). The
remaining studies were restricted to normal or overweight (n =1, 4.2%) (46) or (n =38,
33.3%) incorporated body mass index into either broader requirements or was not a criterion
(25,30,36-38,44,47,48,51).

To maintain consistency among studies, we present weight data based on changes from
baseline to post-treatment assessment. A number of studies (n = 10, 41.7%) reported less
than 1 kg (25,29,30,33,35-38,44,45,48,49,51) of weight loss for the treatment condition or
weight gain with these interventions ranging from 12 weeks (25) to 2 years (38). Half of the
studies (n = 12) reported average weight losses of 1.0-4.9 kg for Ml interventions (26—
28,31,32,34,39,41-43,46,47,50), ranging from 12 weeks (26,27,41) to 5 years (43). Only
one study reported an average weight loss over 5 kg (i.e. 5.8 kg; 40). When the information
was available, we calculated weight loss per hour of treatment, and it ranged from 0 (25) to
2.15 kg (40; Table 1).

In addition to overall weight loss for intervention participants, an important outcome is
weight loss relative to UC or control groups. When examining all 24 studies, 12 studies
(50.0%) reported no significant weight loss compared with UC (25,29-31,36-38,42—
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45,48,51), 9 studies (37.5%) reported significant weight loss compared with UC or control
groups (27,28,32-35,39,46,47,49,50), 1 (4.2%) reported a trend towards significance ( (26),
P =0.053) and 2 (8.3%) provided MI to both conditions (40,41). When comparing the
studies that implemented the M1 intervention in addition to typical primary care
appointments to those that incorporated Ml into regularly scheduled appointments, 9
(27,28,32-35,46,47,49) of 17 studies (52.9%) versus 2 (39,50) of 7 (28.6%) studies reported
the MI group experienced significant weight loss compared with control groups,
respectively.

Losing 5% of initial body weight is associated with ameliorating weight-related health
consequences. Many studies (n = 11, 45.8%) did not include this measurement
(25,30,31,35-38,43,44,47-49,51). Studies that reported and achieved a 5% loss of initial
weight (n = 13, 54.2%) (26-29,32-34,39-42,45,46,50) by post-treatment included ranges
from 12.5% (39,50) to 35.7% (46) of participants reaching this goal. When examining the 13
studies reporting data on 5% weight loss, a few patterns emerged. Almost all were
individual treatment (n = 12) (26,27,29,32-34,39-42,45,46,50), incorporated telephone
sessions (n = 4) (32-34,45), technology via computer, internet, or emails (n = 3) (40-42), or
a combination of both (n = 3) (26-28) to support weight loss. The treatment duration most
typically was 6 months (n = 5) (33,34,39,40,45,50); while 4 (26,27,32,41) were 12 weeks
and 4 (28,29,42,46) were longer than 6 months. Most of these studies included some
information regarding Ml training or fidelity (n = 8) (26,29,33,34,39,42,45,46,50). The
majority (n = 11) (26-28,32—34,40-42,45,46) implemented the MI intervention as additional
treatment provided above and beyond implementing MI within regular primary care visits.

When examining the 11 studies (45.8%) that did not report data on 5% weight loss
(25,30,31,35-38,43,44,47-49,51), approximately half were individual treatment (n = 6)
(25,31,35,38,47-49) and few incorporated telephone sessions (n = 3) (25,47,48) and/or
technology via computer, internet or emails (n = 1) (38). The treatment duration most
typically was longer than 6 months (n = 7) (30,31,37,38,43,44,48,51), 2 (25,47) were less
than 6 months and 1 (35,49) was exactly 6 months. Half of these studies included some
information regarding Ml training or fidelity (n = 5) (31,35,38,44,48,49,51). Most (h = 8)
(25,30,35,37,43,44,47-49,51) implemented the MI intervention as additional treatment
provided in addition to implementing Ml into regular primary care visits.

Other treatment outcomes

In addition to weight, other weight-related variables were measured; most often, these
outcomes included physical activity, food intake, metabolic and physiological outcomes. Of
those that measured physical activity (n = 14, 58.3%) (25,29-33,35-38,43-46,49,51), only 4
reported significant improvements in physical activity compared with UC/control groups
(29,31,35,37,49) and 4 reported significant increases for both M1 and UC/control groups
(25,29,33,36,45).

More than half of the studies (n = 13, 54.2%) also examined changes in food-related
behaviours (29,32,35-38,40,43-49,51) and of them, 10 (29,32,35,36,38,43-46,48,49,51)
found no treatment-related improvements compared with UC/control conditions and one
(40) did not have a non-MlI control group. MI treatment resulted in decreased salt intake in
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the low-MI intervention group (less time in treatment relative to the high-MI group) (47),
and increased fruit and vegetable consumption (37), but these changes were not maintained
at follow-up.

The most common metabolic and physiological measures were blood pressure (BP, n = 15,
62.5%; 25-31, 34,35,37,38,41,42,46,47,49), lipid panel (n = 11; 45.8%) (26,29—
31,34,35,37,38,45,46,48,49), and/or glucose/HbAlc (n = 8, 33.3%) (26,29,34,38,43-46,51).
Of the 15 studies measuring BP, 3 reported significant BP decreases compared with UC/
control (35,46,47,49). In terms of cholesterol levels, one study reported significant increases
in high-density lipoproteins only (31) and one reported significant decreases in total
cholesterol and low-density lipoprotein (29). No studies reported significant changes in
glucose/HbALc overtime when compared with UC/controls.

Disordered eating

Only two studies (8.3%) examined variables related to disordered eating behaviours (26,40);
one included a clinician-led interview (i.e. Eating Disorder Examination) to diagnose binge
eating disorder (BED) and monitor changes in disordered eating (26); and one used a self-
report measure, the Three-Factor Eating Questionnaire (40). In the first study, Barnes and
colleagues (26) identified and diagnosed patients meeting DSM-5 criteria for BED and
stratified treatment randomization by BED status. BED was unrelated to treatment
outcomes. Overall eating disorder symptoms decreased overtime, regardless of treatment
condition. In the second study, McDoniel et al. (40) showed that all participants (Ml
provided in each condition) reported significantly increased dietary restraint and decreased
uncontrolled eating.

Discussion

To our knowledge, this is the first review of the literature to examine M1 for weight loss
among adults, specifically within primary care. Over one-third of the studies examined
showed that participants treated with Ml lost significantly more weight than UC controls,
and approximately half reported participants losing 5% of initial weight. Approximately
one-third of studies examining weight-related outcomes, such as physical activity, food
intake and metabolic measurements, reported improvements compared with controls. No
studies, however, reported improvements in glucose/HbAlc. Many studies failed to report
details related to training Ml clinicians, supervision for Ml clinicians, and treatment fidelity.
Treatment participants tended to be White women in their 50s with obesity.

Participants receiving MI for weight loss in primary care achieved no to modest weight loss
on average when compared with UC controls, with just over one-third of the studies
reporting significant weight changes for Ml participants compared with controls. The
benefits of MI weight loss interventions in primary care may be overlooked when examining
only the average weight loss, which ranges from +1 kg gained to —5.7 kg lost (40,48). A key
benefit of incorporating these treatments into primary care is the increased dissemination of
treatments when compared with specialty weight loss clinics. Approximately half of the
studies showed that approximately 6% (40) to 35.7% (46) of patients lost at least 5% of their
initial body weight, a parameter associated with important health-related improvements (53).
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If primary care offices worldwide were able to help this percentage of their overweight and
obese patients lose enough weight to experience health benefits, perhaps such interventions
are worth the investment, despite the modest average weight losses. While other weight loss
treatment options, such as weight loss surgery (54) or intensive lifestyle interventions (55),
may result in greater weight loss than those presented here, there has been a call for scalable
and easily accessible obesity treatments (6). This recent shift is to broaden the impact of
weight loss interventions and to help the significant percentage of individuals with
overweight and obesity who may not have access to more intensive options. Ml, therefore,
may offer benefits to patients without access to specialty clinics who seek weight loss
through primary care.

The following information is based on studies that reported data on 5% weight loss. We
cannot assume that studies not reporting this information did not have participants achieve
this goal. Interesting patterns, however, emerged when examining studies that did versus did
not achieve or examine this outcome. Studies reporting patients meeting this goal were more
likely to provide individual treatment as opposed to mixed (individual and group), were
twice as likely to incorporate phone sessions and/or technology via computer, internet,
and/or emails, and treatment tended to be 6 months or less versus longer than 6 months in
duration. They were also slightly more likely to include information about Ml training or
fidelity and to incorporate the Ml intervention in addition to regularly scheduled
appointments instead of within regularly scheduled primary care appointments.

In addition to weight loss, other outcomes included changes in physical activity, food intake,
metabolic/physiological measurements and disordered eating. Of those examining
improvements in physical activity and food-related behaviours, most reported no significant
improvements compared with UC. One-third of the studies examining BP reported
significant improvements, few reported improvements in cholesterol, and no studies
reported significant improvements for glucose/HbA1c relative to UC control groups. Even
fewer studies examined disordered eating generally or BED, the latter of which may be
common among treatment-seeking individuals with overweight or obesity (26). Based on the
limited literature, conclusions cannot be drawn about the impact of M1 on disordered eating
within the context of weight loss treatments in primary care.

Part of the recent increase of incorporating Ml into primary care is that previous literature
suggests nonspecialists can be trained in MI (23). The breakdown of chosen clinicians
somewhat follows guidelines of the Centers for Medicare and Medicaid, which currently
only provide coverage for lifestyle interventions provided by primary care physicians,
physician assistants, and nurse practitioners. It is important to note, however, that many
studies utilized providers (e.g. exercise specialists) who may not be readily available in most
primary care centres.

It is quite surprising that most studies did not discuss Ml treatment fidelity, as the use of
treatment fidelity measures has been linked to improved weight loss outcomes when using
MI for weight loss (9). Only two studies (8.3%) reported the results of standardized fidelity
ratings of real patient sessions (26,46). One reported inadequate delivery and one reported
adequate delivery of MI. It is truly difficult, therefore, to make conclusions regarding the

Obes Rev. Author manuscript; available in PMC 2015 July 05.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barnes and Ivezaj

Page 9

quality of the MI provided in most of these studies. Ideally, Ml clinicians receive ongoing
training and supervision that incorporates rating-based feedback (56,57). These rating
systems typically require that M1 clinicians demonstrate MI adherence and competence prior
to providing Ml in a treatment trial (56,57), and are also used by independent raters at the
end of the trial to assess treatment fidelity. However, such implementation may be difficult
to reconcile within busy primary care offices.

Guidelines for treating obesity include treatment duration of at least 6 months (58). This
recommendation was supported by a meta-analysis reporting improved weight loss
outcomes following MI treatments of 6 months or longer (9). Similarly, current studies
reporting better weight loss outcomes tended to be 6 months in duration. While preliminary,
reviewed interventions longer than 6 months did not appear to confer additional weight loss
benefits.

Importantly, few studies statistically controlled for cluster effects; failure to do so is a
significant limitation as it considerably reduces the ability to accurately interpret findings
(59). For example, studies relying on group-randomized trial design (e.g. medical centres
randomly assigned to treatment arms) must use appropriate statistical methods to best clarify
outcomes (59). Results from studies failing to do so must be interpreted with caution.
Controlling for cluster effects, when appropriate based on study design, should be a
significant consideration in future research assessing Ml in primary care centres.

Limitations of the current study include publication bias or “file—drawer problem’ such that
non-significant results tend not to be published. Despite our extensive searches, both
electronically and through the reference lists of relevant publications, it is possible that we
missed relevant publications. The current review also did not include a meta-analysis;
however, this allowed for examination of a broader range of published literature. As only
one study (26) provided detailed information on Ml training, standardized Ml fidelity
measurement and satisfactory MI adherence outcomes, comparing the weight loss outcomes
among studies that did and did not include this information was not possible. Lastly, the
terms used throughout the literature to describe Ml interventions range (e.g. ‘structured by
MI principles’, “mativational coaching’, ‘MI approach”). We chose to include all studies that
referenced MI in some manner. While this may cast a broad net for study inclusion, without
fidelity data, it is not possible to determine based on the MI terms used alone which studies
may or may not have implemented a valid MI intervention.

There are a number of future research areas that will benefit the field. First, these treatment
designs often are chosen as a cost-effective option when compared with traditional therapy.
Only one study, however, included cost-effectiveness analyses. While such analyses may be
out of the scope of publishing an RCT, providing more details regarding treatment
(including minutes of treatment received) will allow for future cost-effectiveness analyses
and also treatment replications. Second, as stated previously, the average intervention
patient is a White woman in her 50s with obesity, and approximately half of the studies
neglected to report patients’ race and ethnicities. Future studies must incorporate specific
outreach to increase inclusion of minorities, men, and younger patients. Because of the high
rates of overweight and obesity within minority populations (60), it is very important for
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future studies to report the ethnic and racial breakdown of their patients, and to include
specific outreach to recruit more diverse samples. Similarly, average ages of participants
ranged from mid-40s—60s. Considering that most individuals continue to gain weight each
year (61), perhaps at even more significant rates for those with BED (62), it is important for
primary care to engage young adults. Third, the internet may have extensive public health
potential for widespread dissemination of interventions, particularly given the time and
resource restraints within primary care centres. A meta-analysis of internet treatments for
weight loss concluded that the internet is a viable means for providing treatment for
overweight and obesity when used as an adjunct to clinician interaction (63). Despite this,
only a handful of studies incorporated such technology, and none reported examining the
benefits of smart-phone technology. Such technology appears to be related to improved
weight loss outcomes, but more research is needed (64). Fourth, weight-related variables
such as metabolic syndrome and BED were overlooked. Both are related to weight,
medically costly, and common within primary care (65). Fifth, weight loss medications
combined with clinician support may result in improved weight loss outcomes; however,
none of the reviewed studies examined a combination of medications and MI. Sixth, an
important step in improving how we determine the impact of MI on weight loss in primary
care is the inclusion of attention—control conditions (9). Only one study compared the Ml
intervention to UC and an attention—control condition (26), and in fact, the attention—control
outperformed MI when compared with UC.

In summary, primary care offices may be a unique opportunity to address a recent mandate
to focus on scalability and retention (6). This review suggests there is potential for Ml to
help primary care adult patients lose weight and improve weight-related variables, such as
decreasing BP. Conclusions, however, must be drawn cautiously as more than half of the
reviewed studies showed no significant weight loss compared with UC/control groups and
there was little existing evidence regarding MI treatment fidelity.
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PRISMA flow diagram. RCT, randomized controlled trial. From Moher et al. (66). For more

information, visit http://www.prisma-statement.org.

Obes Rev. Author manuscript; available in PMC 2015 July 05.


http://www.prisma-statement.org

Page 16

SN :OTvaH
SN IaH

Bis 1@t
B1S :joJa1s8]0Yd [R1I0 L
SN :aunssaid poojg

213410
%wZ Je1g %085
SN :JaN8] a1eI3pON ouneT/1uedsiH A1LoOUIN %

%GE—CE ‘UBIN

B1S :Auanoe [eaisAyd %689-59 :UBWOM

SN :33UaJajwinalId ISIeAN

¥ ON :N/4 ¥'5e-8'v€ [ING
BIS :sypuow ZT 18 1M %S %TZ IM %S %258 0N T ON :Anfspid ulw 00T ¥'€5-0°€S :8bv (62) 8002
SN ybrap 1-4 6% 50°0- %0°T6 :IN T suenishyd  saA :Bulurel | syuow ZT 0TE=U  °[eIduensuyd

sinssaud %896 :AILIOUIIN %
.wa :9Inssala poo|g

%768 0N 'C %G'TE (U
J3Y10 s||ea Buijjasunod 06G'89 :USWOAA
IN 191 auoydajel ON :N/4 €0°.€-66'9€ :IING
IN :Auanoe [eaishyd - %02 TM %S 40 %902 siojeonps  ON :Anfapi4 uIw 09€-0.2 GG :8by (82) z102
Bis ybrapn 1-U B 92°0- ‘%278 IN T yireay Anunwwod : syluow g G9g=Uu ‘e 18 Nauusg
SN :ainssald poojg
18Y10
IN 1810 %S°0S -ALOUIA %
IN :AnAnoe [eaisAyd %G'2G “UBIN %G" LY {USWOAN
SN :32URJIRJUINAIID ISIBAN ON :N/4 9v¢ NG
BIS :1INg %9°GZ I %S %6 10N T ON :Aujepi4 ulw 08 ¥'vS by (L2) otOZ
615 ybrapn UbyTLT- %0'86 ‘1IN 'T ueIoNBIp paldisiBoy ON :Burures syuow g T0T=U ‘le 19 Njduuag
SN :1epiosip Bunes
SN :OTVaH

SN :S9pLIBdAIBLIL

:aIn
SN 2 ssaid poolg %G'bE IO %

-3410 %9°E€C “USIN %P9/ “USWOAN
. IN 381d %/°96 10N 'S sypuow € :n/4 £'6e INg
IN :Ananoe [eaIshud o467 M 9%g %06 :UOIHINN °Z soA :Ajapi4 ulw oyt 6'Ly 80V (92) ¥102
«SN BUENN 14 b3 %9'0- %E'S6 1IN ‘T SJuB)SISSe |BOIPAIN  SOA :Bulures) syuow ¢ 68=U ‘e 1o sauleg
SN “dH 8s1219X8-150d %00T 0N '€
SN :aunssaid poojg %007 IN ”b:oc_._\,_ %
* 1J818Wwopad %07 ‘USN
;.wEo +oN ¢ 909 :USWOM
) IN .«M_D . 2%00T 1IN syuow ¢ :N/4 IN ‘ING
SN Auanoe [eaisAyd IN I %G +la1Wopad ON :Aujapid ulw 6/-09 8 19y (s2) 600Z
SN ybiapn =uby0 +ON°'T sisijeroads as1oiexg  ON :Burures syuow ¢ 9eT =U ‘e 18 Huly
uos| redwoo pue AM %S TN +NA
1IN Usampg sbulpulj Juersp ‘inoy sod uonueB. Aippid4  ‘luswresJl Jo UIIN SoIIS19108 ey
jueoyiubs jo Arewwns  abueyo 6y [N Juswes ) sdnolo BPIN0Id ‘Bulures]  ‘yibus| JuewWIED d | a|dwres auleseg Apnis

Barnes and Ivezaj

synpe Buowre ared Arewd ul ssoj 1ybBiam 10) BuimalAIBIUI [RUOITRAIIOW JO S|elLI) P3]|0JU0d paziwopuey

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



Page 17

Barnes and Ivezaj

B1S :ann0RUI 9% uonunu ‘30UB19S 3S1919X3 Ul
B1S :Bupiem pue 8s1913Xd ajenpesp) isiferoads sypuow ¢t :n/4 82'v€-19°€€ :ING (6v) €TOT
B1S :Auanoe [eatsAyd IN FIM %S plrepuels 'z Auanoe [eaisAyd pue  sa A Aupepid ulw 0ST1-02 2205 90y pue (Sg) 8002
syjuow 8T Ag SN :ybBrapn 1-4 6% 6z2°0- INGIN T ueldnaip palaisibay  SaA :Bulures | syuow 9 PEE=U ‘|8 19 9JIsedpleH
«SN OTVaH
SN [01el [0181s9104D
«SN “_Eﬁmm_Oso 1dH IN ALOUIA %
SN :ainssaud poojg %007 ;U
WETe) 950 :UBWOAN
IN 381 8'8¢ IN9
IN :AlARoe [ea1sAyd asinu feuonednado syuow 9 :N/4 ') by
BIs :1ng %v'02 TN %S %00T ‘0N ‘¢ Jo ueraisAyd saA Aujepi4 Ul 00€—S6T :dnoJb 181a/vd (ve) 0TOZ "[2 30
RIEITN -4 B $T1°0- %799 1IN T leuonednaoQ  ssA :Bulurel) syauow 9 G6G = U plaAsUB0ID
) 90UBIJS Y1[eay pue IN ALIoUIN %
IN L.mEo suods ul syjuapnis 059€ :USIN
] IN 181d %00T sajenpesBisod %9 UBLIOAN
SN Ananae eaisyd »oed uonewojul pue ‘asinu oN :N/H IN :INg
B1S IM 5% %¥C 1M %S paziprepuels ‘g uoneN|iqeydl tIousIA  saA Ailjapld Bae uiw € §'v5-€'€g by (e€) 8002
B1S ubrap -4 B3 00— %P6 (1IN T Uleay Jeis SHN-X3  SaA :Bulures] syuow 9 T =u ‘| 18 S8AeaID)
%ET AIoUIN %
%€EC ‘USIN
IN 13410 %8°LT 05/ /) :UBLUOAA
SN 181 IO %08 :11e49A0 ON :N/4 LE-9€ 'IING
SN :AnAnoe [eaisAyd IN IM %S IN:ON ON :Anfepid IN :UIIAl 'S|[ed 8 05-6v :9bv (2¢€)
B1s ybrapn IN :-U 63 IN:IW T siojjasunod s aisel  ON :Bulures] syuow 9 J0T=uU 8002 '[e 18 AI3
f1s :IaH
LSN:Iad
SN :j0Ja1sa10u0 [e10L
B1S :a1e1 LRAH
SN :ainssaid poo|g
3Y10
IN ‘131
B1S :AnAnoy [eatshyd IN :AoulN %
SN :onel diy-1srepn IN U
SN :92U2JJLUNOIID ISIBA IN :UsWom
SN :INg ON :N/4 ¥'1€-6°0€ 1IN
N IN M %S %876 10N 'Z soA :AuepId IN Ul IN:#6v  (1€) 2102 e 18
L SN uBam IN -4 By %T96 1IN T sesiNN 9 A :Bulurel] syluow ¥z elz=u uloyuanaiq
SN S AAd
SN :|0Ja1s3j0yD
SN :ainssaud pooig %8'E8 %2 v—€ KIIOUIN %
-840 99Y2 YjeaH %T1'06—1'98 :USIN
" IN .wm_n_ SHN +9N 2 %9'€T—6'6 :UBWOM
«SN ANAIRY [RISAYd %L'78 ON :N/4 1'82-G'12 NG
SN ‘INg IN 1M %S 982 yijeaH ON :Auepi4 ulw 09¢ 6'€9-£€9 :80y (o) croe,,
SN BB Ubrero- SHN +IN T yoeoo sjfisay]  ON :Butures slpuow g1 T09=U  ‘|e1d 8ueIyo0d
uos1redwod pue IM %S IIN 14V
1IN Usamiag sbBuipulj uersp ‘inoy sed uonueP.l Aippid4  ‘luswies i Jo UIN SolIs1e10e feyo
eoyiubss Jo Arewwns  abueyo By [N Juewres 4} sdnoi RpInoid ‘Buuresy  ‘yibus| Juewreal | a|dwres aulseg Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



Page 18

Barnes and Ivezaj

SN :Inoineysq Bunes :181Q 1pUEIS + [N 2 %cP UsN
IN :AnADoe [eIsAUd P v_z A . %685 LISWOM
SN UuBISM . + 1s1BojorsAyd ON :N/4 7'9€ :INg
* %9~ I %S Uo paseq ue|d asiiexs  ON :Anjapi4 ulw 0zt 9°9p 80y (ov) ®0OTOZ
I sdnoib yrog, ST'C 174 b ABIaus + [N ‘T |oA9]-S.JaIselN ON :Bulurer] syjuow 9 y/=U  ‘[e1d [BIUOQIN
IN “48y10 %00T :AILIOUIAl %
IN 181 syuow %0 ‘UsiN
IN :AuAnoR [Bo1sAld 2T PUR'9 '€ :N/4 900T :UBWOM (6€) 8002
SNIIM%S  %SCT IIM %G %88 10N 'Z ON :AMjepi4 uIw 06 o'er-Loy eby  PUe (09) 9002,
Bis aublom U 61 96°0- %TL N T ueroIsAud : syow g LET=U "B 19 UIen
SN OTVaH
SN :S8pLddAIbLI L
SN 1aH
SN a7
SN :]042183]0YD |EI0 L.
SN :ainssaid poojg IN :ALOUIA %
J34Y10 %T'GS ‘USIN
SN :exelul Jed %6'bb {USLUOAA
SN :9|qesebanaIny 181Q %zL :N/d 11.I9A0 ON :N/4 IN :INg
SN :Aunnoe [eaishyd IN 1M %S IN:ON ¢ soA Auapid ulw 091 65 190V (8e) 0T0CT
SN ybrapn IN 7=y B> INCIN T SesINN  SaA :Bulurel] SyIUoW g 8T9=U ‘e 18 YoLulaH
SN sl dAD
SN :spidi IN AIIoull %
SN :aunssaid poojg /706 :USIN
J3Y10 %€ 617 :UBWOM
syiuow 9 1e Ajuo BIS 11810 ON :N/4 IN ‘1INg
BIS :AAnoe [ea1sAud IN TIM %8 %G'L6 :0N °Z asinu  ON :Anjapid uw ovs IN UesIA ‘9—0p 90 (9e) zt02,,,,
SN aublem U DN TO0- %T'G6:IN T sonoesd ‘Uerdiskyd  ON :BuurelL syluow Z1 yIg=u ‘e 19 SuteH
ustibug-uou 9ty
‘Japue|s| 1eNS Salo 1 /feulblioge
%G°0 :AIOUIN %
9%.°0G ‘U
%€ 61 :UBWOM
IN H8Y10 35300/1UBIIMIGNO %S/ ‘IN (IINE
SN 38IQ IN /4 09 2 %/9
SN :AnAnoe [eaisAud IN I %S IN:ON 2 sesinu  ON :Aapi4 IN Ul INleseno 8By (LE) €102,
SN uBram IN -4 B INGIANCT  Weay Alunwwod — sa :Buiurell syuow g ¥08 = u “[e 19 sueH
SN >isU dHO
SN :Sapu1adA|biL
SN 1aH
SN a7
SN :Jos21s80yD
bis
:ainssaid poojq o1joiselq
gEMe)
. 6 SN H.mu_ IN ALouliN %
SN :91qelabanmnyy 181a (ABojoyoAsd %EE I
SN %S9 :N/d I1BI9A0 as1oloxa *
:31eJ3pOW PUe SNoJoBIA IN :uoIfewIoUI ur Buiziferoads Y0L9 USWOM
uos| redwiod pue IM %S IIN /A
1 Usamiaq sBuipuly Juensp i ‘anoy sed uonueR I Alppid  “lUBWIes .} JO Ul SIS 1eIoR eyd
jueoyiubs jo Arewwns  abueyo By [N Juswies ] sdnolo BpIN0Id ‘Buiures]  ‘yibus| JuswIea d | a|dures aulpseg Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



Page 19

Barnes and Ivezaj

%SG AIIOUIN %

J3Y10 %8 ‘UsIN
SN 391d %26 :USWOM (sh)
:LIAN2R [e2IsSAl . ON :N/4 0'07—v'LE ‘1IING .
«SN b noel 5 ud gmmm._\s %S %00T 0N 2 ON :AM|apI4 I g Zer-z 8 :8by 600¢,,, ‘1e3®
SN TIM % YDIBM g1-U DA TT°0- %y 2L N T sjpuow 9 8G=u aIoWaMYM
SN :89UapIdUl SalageIq
SN :8s09n)6 ewse|d y-z
SN
:9500n)6 ewse|d Bunse
WENTe)
B1s :a1q1y Arelaip [ejoL
SN e} pajesnes [e10 L
SN el AbBiaus 1810 IN :AILIOUIIN %
SN :Annnoe [edIsAud oL vy B BE LN
SN 199UBJJWNDIID ISIEAN ) %C'T9—6'5G “USWOM (19) Z102
SN INg : ON :N/4 6csseing
N b IN I %G %898 10N 'Z uerisAyd  oN :Anjepid ulw 085 §65-6',G by  PUB W) T10C,
SN ydIRM 1-U 6% 60°0- %¥'G8 :IIN ‘T pue asinN  SaA :Bulures) syluow Qg GZ6=U ‘[e 18 JUNWIBA
SN :30uapioul
Salaqgelp aAle|nwnd IN :AoulN %
J8yl0 % TV “USIN
SN 181 %885 :USWOM
SN :ANAnde [eaIsAyd IN I %S syuow ON :N/4 ¥€ [INg
Ajuo SLpUOW 2T 091 %Z'TF 10N 'C isidesayporsAyd  oN :Anpepi4 uIw or§ 1§ :3by (ev)
syiuow zT 1e Bis ayblapy 18 1Y B 9v°0- %Z TV 1N T pue ueionalq  ON :Bulures sLuow 09 Z0T=U 6002 '|e18 uuad
B1S :a1e1 LRAH
SN :aunssaid poo|g
:43Y10
IN 131
IN :A1Anoe [eaisAud
OIS 1M %S %" L2 SAWIOUIIN %
SN 1284 Apog 9 %82 JUSN
SN 180URIYNDID ISTEA %22/ “UBWOAN
SN ING ON :N/4 S'€e INg
L %L°2E TN %S IN:ON 2 sisijeIoads-uou ON :Aujepiq ulw ozy 88y :9by (zv) 2102
SN Wbram 1-U 6% 6£°0- %E96 1IN T paurell  SaA :Buures] sypuow g1 T8E=U  ‘[218 [eyeyoueN
SN :aunssaid poojg o
. 3Y10 % EL LBl %Z'€2—6'6T :ALIOUIIN %
A uonuINN %8E ‘USIN
IN 181 plepuels + [N ‘2 o\omwo.cmEo\S
:A1IAnoe [eaIsAl - :
N .mz_nzmaﬁ %6'0L -+ HINY U0 1s160jo1sAyd ON :N/4 0'L€ ‘ING
* i %6~ TTM %S paseq welbold 9S1049X3 oN :Aujapi4 IN UIA G'GY :9by (T%) 9oT0Z
IW sdnoib pog_ IN 1_y 6% uonuINN + [N °T |9A8] S JaIselN  ON :Buturely syiuow ¢ TIT=U  '[els ‘|3IuoqIn
SN :o1jogesIN
5 WENTe)
:Bunyes pajjonuodu
SN B Pell £ n %/.°G. “1Ied9AQ
SN Auleisel ARRIa IN 3910 %22—6T AILOUIN %
uos1redwod pue IM %S IIN 14V
1IN uSamag sBulpuly Juensp i ‘inoy sed uonueP Auppid  ‘luswies i Jo UlIN SoIIS1810e ey
eoyiubss Jo Arewwns  abueyo By [N Juewres 4} sdnoi RpInoid ‘Buuresy  ‘yibus| Juewreal | a|dwres aulseg Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



Page 20

‘ainyipuadxa ABiaua mc:wmmk

‘(yE€ = u) paziwopuel asoys Jou ‘(8Ge = u) ajedionted 03 uoneuAul Bundadde asoyy uo paseq sabejuadlad
*

"3|dwies [[e4aA0 3y 1oy Jou pue ‘dno.f Aq paliodas a1am sueal UM pasn aJam sabuel ‘sonsLIsIoRIRYD BUIjaseq 10 310N

SN :spiae Aujey

9u 0] gu ewse|d Jo oney

SN :sapLadA|bu L

(syauow

8T e MOT-IIN) SN 1dH

LSN:Ia

(supuow g 3e yBIH-1IN)

SN :j01a1sajouo [e10L
:8y10

SN :21q1} pue wnissejod

SN ‘wnipos

SN e

(supuow 8T e YBIH-IN), SN

syuow 9 :n/4 IN AILIoUIAl %

Barnes and Ivezaj

:ayeiul ABJaus 8101 :181Q IN I %S (mo1-1In) %T 67 (UBN
AAnoe [eaisAud (MoT1-1IN) uIw 08T %S°0G :USWOAN
1el diy-isrepy -4 Bx0 %892 10N '€ (YBIH-1N) ‘INg
SN :IINg (UBIH-IN) 90T :MOT-IN "2 saA Aujepid ulw 0z, 0'19-5'65 96y (8v) €00z},
SN yBram UBN0 %69 (UBIH-IN T SaSINN  SeA :Bulures ). syjuow Z1 ZIz=U  ‘[e18 pIe|jooj
(UBIH-1N) ON :N/d IN :ALouIN %
B1s :ainssaid poojg IN I %S (Mmo-1IN) 0%8'G5-0G :USIN
SChle) (moT-1N) U G/ %052 Y :USWOAN
(mo-1IN) BIS 1es 1181a 1-U 6% 080~ IN:ON '€ (UBIH-1IN) IN :INg
IN :AuAnDe [ed1sAUd (uBIH-1N) IN IMOT-IIA 2 oN :Aujepid ulw 022 6585 :a6v (L) G661},
(UbIH-1IN) BIS ybrapn 1-U 6% 8€°0- IN UBIH-IIN T $10]|9sunod asinN  ON :Bulurel ] SH9aM 8T 99T = U ‘e 18 pJe]|ooAn
SN :9500N|9
SN 1dH pue 1A’
SN :]0J81S3]0YD €10
pIs
:alnssaid poojq o1j01seIq (A10b3100
J8yl0 Wbram Aq
SN 181 %,/ pauodal)
SN :Ananoe [eaisAud IN M %S
BIS :90U8IBJWINDIID ISTEAN (sd IN :ALIoUIN %
SN 1yB1amiano) %0 ‘UsIN
:9]0snw uea| Jo abeiusalad U B 20— %Z'69 06007 :UBWOM
SN 18} \.68 Jo aBejusdlad ('s1d yBram :UONUBAIBIUI s1s16ojo1sAyd oN :N/H 162 :INg
SN :dnoab ybramiano Aupreay) PajRIIPp-4I3S 'Z asiolexa  S3A :ANEpId uIw 00€ €' 96y (91) v10Z
B1s 1ubram 1-U 6% 050~ %9'8L [IN T pue uelondlQ  ON :BururesL spuow 1 pG=u e la Swelm
SN :9500N|9
SN a1
SN 1aH
uos| feduwiod pue IM %S TN $$h/4
1IN uSamag sBulpuly Juensp i ‘inoy Jod uonueP Appld4  ‘luBwIesJ} Jo UIN SolIs1010e Feyd
jueoyiubs jo Arewwns  abueyo By [N Juswies ] sdnolo BpIN0Id ‘Buiures]  ‘yibus| JuswIea d | a|dures aulpseg Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



Page 21

Barnes and Ivezaj

'sso] yBram “IM

‘aJed [ensn ‘DN {0auod/ON 03 pasedwod uonuaAIBul [ Ul 8bueyd ueaiiubis ‘BiS ‘suedionied ‘sid ‘dnoab uosiiedwod wouy J1apIp Ajeansiers Jou pip Ing panoiduwi dnob [ ‘xSN ‘Juaiayip Ajjeonsiers
J0U ‘SN ‘Jesjoun/parealpul Jou ‘N ‘Buimaiaiaiul [euoneAROW ‘|| ‘utsiosdodi) Alisusp-mo| 1@ ‘utsloadodi) Aisusp-ybiy “1@H ‘dn-mojjoy N/ ‘esessip JejnaseAolpaed ‘AAD ‘xapul ssew Apog ‘[INg

sdno4f Juswiess) 1oy a1e £00Z ‘[ 19 PI.|JOOA PUB SEET ‘|B 18 PIe||O0AA 10y paliodal S)Nsal AJBLUINS (UORUSAISIUI MO] UM paseduwiod URIDIUID Yy Juads awi ul JaBuo| sem uonuaaiaiul ybiy ‘ybiH-1IA

Author Manuscript

Author Manuscript

“U017BSS8D JUBWIEaI] JO PoLiad & BUIMO||0) JUBLLSS3SSE dN-MO0]|0) B 0) SIajal D\u_HH

'$109449 JBISN[D 104 P3]10HU0D APNIS JBLIBYM Jes|oun mmumo_uc_t

* 1Y Ul S108449 J31SN|9 10} Pajj0Jiuod Apnis sajedipul
¥

*2Jed [ensn yyum pasedwod

b

"3]qe|IeARUN SeM SSO] JYBIam Se UOIRINDeD SIY} 104 Pasn sem ssoj JyBiam Jo mmﬁcosmn_m

"301A9P PlaY-puey palepifeA e Ag painsesw ajes d1jogelsw mc:mmmH

Author Manuscript Author Manuscript

Obes Rev. Author manuscript; available in PMC 2015 July 05.



