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Abstract: Motivation to change behavior is seen as an important factor in achieving a better treatment
effect in patients with eating disorders (ED). The aim of this systematic review was to assess whether
motivational interviewing (MI) and motivational enhancement therapy (MET) might (1) increase
motivation to change behavior and (2) improve eating disorder psychopathology (EDP) and body
mass index (BMI) in patients with ED. To investigate this, a literature search was conducted on
9 March 2021 on four scientific databases: Cochrane, Embase (Ovid), MEDLINE (PubMed), and
PsycInfo (EBSCO). A total of 2647 publications were identified and following a rigorous stepwise
procedure to assess titles and abstracts and, thereafter, full texts of relevant publications, 13 studies
were included in the data extraction and analyses. A few individual studies (1 = 5) found a significant
increase in motivation, two a decrease in ED symptoms (1 = 2), while none found an effect on BMI.
However, the meta-analysis of each outcome found effect sizes near zero, thereby confirming the
results of previous narrative reviews that have described a lack of effect of MET /MI on motivation in
ED. Since the individual studies differ substantially in design, and the outcomes were inconsistently
assessed with regards to instruments and duration, the effect of MET /MI on motivation for behavioral
change, ED psychopathology, and BMI is still unclear.

Keywords: motivation; eating disorders; motivational interviewing; motivational enhancement
therapy; anorexia nervosa; binge eating disorder; bulimia nervosa; EDNOS; OSFED

1. Introduction

Eating Disorders (ED) such as Anorexia Nervosa (AN), Bulimia Nervosa (BN), and
Binge Eating Disorder (BED) are serious health threats often affecting adolescents and
young adults [1]. The prevalence of eating disorders in women in Europe is estimated to be
1-4% AN, 1-2% BN, and 1-4% BED, while the prevalence in men is 0.3% [2]. Chronicity
is high in AN and BN with 20-23% remaining chronically ill [3,4], and, additionally, ED
(especially AN) is known to have high mortality rates [5-7]. Due to the lack of evidence-
based and effective treatments, there is a high unmet medical need for effective treatments
of ED [8].

Patients suffering from ED are often ambivalent in their motivation for treatment [9,10],
something especially described in AN but present in all ED, due to the egosyntonic nature
of these disorders [10,11]. ED patients tend to use their disorder to cope with difficult
feelings and often describe that the disorder gives them a sense of control [9,12]. Conse-
quently, patients with ED often present with difficulties in changing their behavior [9,10].
Therefore, attempts to enhance motivation for behavioral change in ED, similarly as in
abuse disorders [13], has been considered a relevant approach [9], and several studies have
found a connection between the level of readiness to change and improvements in ED
symptoms [14-17].

A model applied to explain the dynamic fluctuations of different stages of motivation
for change is the Transtheoretical Model (TTM), as proposed by James Prochaska. TTM
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describes five “stages of change”: 1. Precontemplation (no intention to act), 2. Contem-
plation (considering change but not ready yet), 3. Preparation (ready and preparing to
change), 4. Action (making changes in behaviors), and 5. Maintenance (changes have been
made and focus is on maintaining these) [18]. The process is not linear but relapses into old
behaviors and stages of change occur. In addition, attempts of intervening with individuals
in the early stages of change may explain the lack of treatment effects [18,19].

Different types of interventions directed at enhancing motivation for behavioral change
have been developed, perhaps the most well-known being Motivational Interviewing
(MI) and Motivational Enhancement Therapy (MET); therapeutic interventions originally
developed by William Miller and Stephen Rollnick to be used to enhance motivation to
change in patients with substance abuse, and later tried in other disorders [19-21]. The
principle of both MI and MET is to attempt to identify traces of ambiguous thoughts that
the individual may be open to challenge. These ambiguous thoughts are the targets of
the motivational enhancement interventions [19], which thereby increase the individuals’
intrinsic motivation [20].

The primary aim of this systematic review was to investigate the effects of MI and MET
on motivation for behavioral change, ED psychopathology (EDP), and body mass index
(BMI) in ED in comparison to various control conditions receiving, e.g., no intervention or
other types of therapy.

2. Materials and Methods
2.1. Eligibility Criteria

The protocol was developed following the Preferred Reporting Items for Systematic
reviews and Meta-Analyses for Protocols (PRISMA) guidelines and registered on PROS-
PERO: CRD42018098645. The eligibility criteria follow the PICO (Population, Intervention,
Comparison, and Outcome) framework, with the population consisting of patients diag-
nosed with an ED according to criteria from the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV or DSM-5) [22,23] or the International Statistical Classification of Diseases
and Related Health Problems (ICD-10) [24], the intervention received being MET/MI as either a
stand-alone intervention or incorporated into other interventions, while the comparator group
was either on a waiting list or received other forms of active therapy. Eligible outcomes were
one or more of the following: (a) Motivation, (b) EDP, and/or (c) BMI, and the study design had
to be a randomized controlled trial (RCT) with the publication in English. For an overview of
inclusion and exclusion criteria, see Supplementary Materials, Table S1.

2.2. Search and Selection

Literature search strategies were designed for each of the selected databases: Cochrane,
Embase (Ovid), MEDLINE (PubMed), and PsycInfo (EBSCO). All searches were conducted
on the 9 March 2021. Search terms included but were not limited to: “Anorexia nervosa”,
“bulimia nervosa”, “binge-eating disorder”, “feeding and eating disorder”, “eating disorder
not otherwise specified”, “EDNOS”, “other specified feeding and eating disorders”, “OS-
FED”, “unspecified food and eating disorder”, “UFED” “motivational interviewing”, “Ml”,
“motivational enhancement therapy”, “MET”, “motivational intervention”, “motivational
level”, “motivational change counselling”, and “behavior change counselling”. The full
search strategy is available in the Supplementary Materials, Table S2. Identification and
removal of duplicates was performed manually in EndNote. The remaining titles and
abstracts were screened using Rayyan [25], while full text publications were reviewed in
EndNote. The screening was conducted by the 1st and 2nd authors (EF and ASS). The
senior scientist (MS) was consulted in case of disagreement. A search for grey literature was
conducted on WHO's International Clinical Trials Registry Platform (ICTRP), International
Standard Randomized Controlled Trial Number (ISRCTN), and ClinicalTrials.gov (accessed
on 9 March 2021), in the reference list of all included studies and through a general Google

search in order to find additional eligible studies.
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2.3. Data Extraction

Clinically relevant information was extracted from the included publications and cov-
ered the following types of data: Identifying information (title, authors, country, publication
year), research questions, participants (number of patients, age and gender, drop-out), di-
agnosis (type of ED, ED duration), treatment (ED treatment, inpatient/outpatient status,
recruitment), study design and intervention (type, duration), outcome assessment details
(instruments used to assess motivation, ED symptomatology and/or BMI, number of as-
sessments, assessment time points), and outcome details (changes in level of motivation,
ED behavior/symptoms or BMI). The full data extraction table can be found in Appendix A,
Table Al.

2.4. Quality and Bias Assessment

A quality assessment was carried out using The Cochrane Risk of Bias 2 Tool (RoB
2) as all included studies were RCTs. RoB 2 consists of five domains: 1. Randomization
bias, 2. Deviations from intended interventions, 3. Missing outcome data, 4. Measure of
outcome, and 5. Selection of reported results [26]. Each of these domains received a rating,
and then a final grading of the risk of bias was given: Low risk, some concern, or high
risk. Protocols were needed for the assessments and searches were conducted on multiple
sites to locate these. This included registries for clinical trials (clinicaltrials.gov, accessed
on 9 March 2021; isrctn.com, accessed on 9 March 2021; trialsearch.who.int, accessed on
9 March 2021) and The Royal Library in Denmark (soeg.kb.dk, accessed on 9 March 2021).
Requests for protocols were also sent by e-mail to study authors. The methods and results
sections were compared if protocols were not available.

2.5. Data Analysis

The meta-analysis was conducted in the Review Manager 5.4 software (RevMan).
Forest plots were created using the effect sizes: Mean difference (MD) and standardized
mean difference (SMD or Hedges’ g). Pooled effect sizes were estimated, but it was not
possible to conduct a subgroup analysis as too few studies were available. The mean
change scores or the post-intervention scores were used to find MD and SMD and were
calculated by subtracting the pre-intervention (baseline) scores from the post-intervention
or follow-up scores [27]. As the included studies assessed outcomes at different time points,
assessments made at time points furthest from the baseline were used to calculate the
change scores. A maximal time interval of 6 months from the baseline was chosen to ensure
that assessments were performed at similar time points, as a few studies had longer study
periods and additionally performed assessments at, e.g., 12 months [27].

The mean change scores and their standard deviations (SD) were not available in
all the included articles, and therefore these had to be calculated. This was performed
using Pearson’s correlation coefficient (r), which is the correlation between the pre- and
post-intervention scores, and the SD for both the baseline and post-intervention scores [27].
In the studies that only contained the standard error of the mean (SEM), the SD was cal-
culated using SEM and the sample size (N) [27]. The correlation coefficients were not
available in any of the included studies and were therefore requested from the authors,
who had already provided other missing data. Professor Tracey Wade [28] and Dr. Danielle
E. MacDonald [29] provided the correlation coefficients for the correlation between pre-
and post-intervention scores for the Eating Disorder Examination (EDE), Eating Disorder
Examination Questionnaire (EDE-Q), and BMI for participants in the intervention and con-
trol group (see Table 1). An average r was found for each outcome and used to calculate the
SD for the change scores [27]. The calculated average r values can be found in Appendix A,
Table A2. The correlation coefficients were not available for the relationship between pre-
and post-intervention motivation scores, and therefore only the post-intervention scores
were used in the meta-analysis for this outcome [27,30,31].
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Table 1. The correlation coefficients (Pearson’s r) provided by MacDonald et al. [29] and Wade et al. [28].

Article BMIcontrol BMljntervention EDPcontrol EDPrytervention
Pearson’s r
(MacDonald et al.) 0.997 0.988 0.28 (EDE-Q) 0.24 (EDE-Q)
Pearson’s r (Wade et al.) 0.75 0.42 0.77 (EDE) 0.72 (EDE)

Abbreviations: Eating Disorder Examination (EDE), Eating Disorder Examination Questionnaire (EDE-Q).

A sensitivity analysis was performed on the account of the imputation of the corre-
lation coefficients, and therefore a range of correlation coefficients was used to assess the
robustness of the pooled effect sizes: 0.3, 0.5, and 0.8. A coefficient of 0.3-0.5 indicates a
low correlation, 0.5-0.7 a moderate, and 0.7-0.9 a high [26,32]. The heterogeneity between
studies was explored using I? (range: 0%-100%), which was interpreted based on the
following definition: Low = 25%, moderate = 50%, and high = 75% [33].

A mixed-effects meta-regression was chosen to account for heterogeneity amongst the
studies and was performed in R using the “metafor” package [34]. The chosen study-level
moderators before conducting the analysis were: mean age, BMI, sample size, and ED
duration. Data on ED duration were not available in all studies, and it was therefore not
possible to test the effect of this moderator. R?-values from the meta-regression were used
to determine whether any moderators could explain the heterogeneity [35]. Significance
levels were set at p = 0.05 for all analyses in the meta-analysis and meta-regression. In case
of missing data, the authors were contacted by e-mail to request data for completeness.

3. Results
3.1. Study Selection

In Figure 1, an overview of the study selection process is shown in the form of a
PRISMA flowchart [36]. Through the literature search, 2638 publications were identified.
After the screening of abstracts and titles, the full texts of 43 publications were retrieved and
reviewed. Out of the 43 publications, 11 met the inclusion criteria, while 2627 publications
were excluded. Two studies [37,38] were found when reviewing a protocol for a study
by Schmidt et al. [39]. A search on the author’s name was conducted on PubMed to
investigate if any articles had been published after the publication of the protocol. This
search identified nine studies, and the same process, as described above, was performed
with a screening of the abstracts, titles, and full texts, after which two studies were included.
In the end, a total of 13 articles out of 2647 publications were included after deduplication,
assessment, and reference searches.

3.2. Bias Assessment

The risk of bias was moderate to high in the included studies where three studies had
some concerns [29,37,38], ten studies had a high risk of bias [16,28,40-47], while none of
the studies had a low risk of bias. Two protocols [37,40] and four registries [29,38,43,47]
were available for the bias assessment, while the remaining articles were assessed using
the methods and results sections. The percentage of studies that scored a certain risk of
bias level (low, some concern, high) for each domain can be seen in Figure 2. The bias
assessment for the individual domains and the overall bias for each article are available
in Figure 3.

3.3. The Effect of Motivational Interventions
3.3.1. Study Characteristics

There was a total of 1322 participants in the 13 included studies. In the publications,
where gender, age, and ED duration data were available, there were 885 women and 31 men
in total, the participants’ mean age ranged from 19 to 42.5 years and the mean ED duration
ranged from 3.16 to 15.1 years. The studies included different types of ED, where five stud-
ies only enrolled either AN [28,40,45], BED [41], or BN [16] patients, two studies included
three different ED types (AN, BN, and EDNOS) [43,44], and the remaining six studies
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included two types of ED in different combinations of the following: AN, BN, BED, and
EDNOS [29,37,38,42,46,47]. None of the studies included patients with Other Specified
Feeding and Eating Disorder (OSFED) or Unspecified Feeding and Eating Disorder (UFED).
Most participants received ED treatment concurrently with the interventions and were
already enrolled in inpatient [28,45] or outpatient programs [37,38,40,43,46], with one study
including both inpatients and outpatients [16]. Others did not receive ED treatment prior
to or during the study, as they were either on a waitlist (WL) for treatment [29,44] or had
been recruited from the broader community (a college, a university, and a large Canadian
city) [41,42,47).

‘ Identification of studies via databases and registers J
‘o)
c Records identified: (n = 2647)
] Cochrane (n = 334)
3 Embase (n = 194) | Records removed before screening:
% Psychinfo (n = 1135) v Duplicate records removed (n = 246)
S PubMed (n = 975)
o References (n =9)
|
)
Records screened: (n = 2401) | »| Records excluded (n = 2349)
Databases (n = 2392) Duplicates (n = 19)
References (n = 9)
e !
=
5 Reports excluded: (n = 32)
R Abstract (n = 2)
] Ejegtzrés) assessed for eligibility Protocol (n=4) )
Wrong intervention (n = 3)
Databases (n =_43) Wrong outcome (n = 3)
References (n = 2) Wrong population (n = 5)
Wrong publication type (n = 11)
i Wrong study design (n = 4)
|
E Studies included in review (n =
2 13)
C
c

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart
showing the steps of study inclusion [36].

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported results

Overall risk of bias

0%  25% 50% 75% 100%

[l High risk of bias

| [ Low risk of bias [] Unclear risk of bias

Figure 2. Graph showing the percentage of risk of bias scores for each domain of all included studies.

The incorporation of MET and MI in the interventions varied between studies. MET
and MI sessions were given in combination with different elements, e.g., treatment-as-
usual (TAU) [28,44], self-help (SH) manuals/handbooks [41,42,47], or as a part of pro-
grams, i.e., Motivation-Enhancing Psychotherapy for Inpatients with Anorexia Nervosa
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(MANNA) [45], MANTRA Maudsley Model of Anorexia Nervosa Treatment for Adults
(MANTRA) [37,38], Recovery Maudsley Model of Anorexia Nervosa Treatment for Adults
(RecoveryMANTRA) [40], and Readiness and Motivation Therapy (RMT) [43]. Three stud-
ies [16,29,40] had three study arms; Katzman et al. [46] and Treasure et al. [16] had two
groups receiving MET in combination with either group or individual Cognitive Behav-
ioral Therapy (CBT), while MacDonald et al. [29] had one of three arms receiving MI in
combination with TAU. RecoveryMANTRA used in Cardi et al. differed from the rest as the
intervention group received text—chat sessions based on MI instead of face-to-face interven-
tions. The comparator groups also received various types of interventions SH [41,42], SH
and psychoeducation (PE) [47], TAU [28,40,44,45], CBT [16,29,46], and Specialist Supportive
Clinical Management (SSCM) [37,38], or WL [43].

=
<
2309t ?
= L, T30 N @ O

NeEn233338°P358
2S5 22a58535¢
N NDNN=2NDNDNNDNNDMNODMNDDNDEN
O OO0 OCWOOoODOoOOoOo oo oo
N 2 O 2 O 2 2 a2 a 300 ~
_ WO A O OANNO O O ©
|| @[~ |~ @B @® @ ~|~|~|~|Bias arising from the randomization process
W= |@B B B ®| |~ @ @ Bias due to deviations from intended interventions
00PPO®®®® ~|® ~ |®| Bias due to missing outcome data
V@O~ @D~ @ ~|~ @ | Biasin measurement of the outcome
|||~ |~ @]~ |~~~ |~ |~ @] Bias in selection of the reported results
00000~ ~00®®® Oveal sk of bias

Figure 3. Summary table showing the risk of bias assessments for each domain and overall, for all
included studies [16,28,29,37,38,40-47].

The intervention frequency ranged from a singular MI and MET session to long study
periods with one study offering up to 36 sessions (e.g., MANTRA), while the length of the
therapy sessions was 60-80 min. The interventions were performed by therapists with dif-
fering training and backgrounds. Some therapists had no prior knowledge about MET /MI
and others were experienced therapists. Both passive methods of training, i.e., learning
about MET/MI through books or training videos/audios, and active methods, i.e., role-
playing, full day training camps, or repeated training sessions on study participants, were
used with most studies using a combination of these methods. Assessments and/or super-
vision of the therapists were performed using audio or video recordings in some studies,
while others assessed or supervised the therapists in person.

A wide variety of measurement tools were used to assess the outcomes (motivation,
EDP, and BMI), and not all studies measured outcomes at the same time points. Post-
intervention and follow-up assessment time points ranged from weeks to 12 months. Moti-
vation to change was assessed using common and validated questionnaires in some of the in-
cluded studies: University of Rhode Island Change Assessment Scale (URICA) [16,42,46,47],
the short form of the URICA (URICA-S) [45], The Autonomous and Controlled Motiva-
tions for Treatment Questionnaire (ACTMQ) [40], Anorexia Nervosa Stages of Change
Questionnaire (ANSOCQ) [28], and a semi-structured Readiness and Motivation Interview
(RMI) [43]. Other studies used unvalidated instruments to assess motivation: The mo-
tivation to change scale (MTC), which consisted of three questions and 10-point Likert
scales [44], six self-report questions [28], two visual analogue scales [40], and “change
ratings” made up of three questions and a visual analog scale [41]. In the rating of ED
symptoms most studies used validated questionnaires in the form of: The Eating Disor-
der Examination Questionnaire (EDE-Q) [29,37,40,42,45,47], the semi-structured interview
Eating Disorder Examination (EDE) [28,29,37,38], the self-report questionnaire Eating Dis-
order Inventory-2 (EDI-2) [43], the self-report Pros and Cons of Eating Disorders Scale
(PCED) [44], the Psychiatric Status Rating (PSR) [45], and the self-report Weight Efficacy
Lifestyle (WEL) questionnaire [41,47]. However, unvalidated instruments were also used:
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An unnamed scale [16], a standardized semi-structured interview for suitability (elements
from LIFE and EDE) [46], and the Timeline Follow-Back Interview [41]. BMI was measured,
derived, or recorded either by self-report, the study team, the ED treatment clinicians or
from patient records.

3.3.2. Outcomes
Motivation to Change

Motivation was assessed in 10 studies [16,28,40—-47], where eight of these [16,28,40,42—45,47]
measured motivation at baseline and post-intervention. Cassin et al. [41] also assessed mo-
tivation at different post-intervention time points but did not assess motivation at baseline.
Five out of these nine studies [40-43,47] saw a statistically significant improvement in some
aspect of motivation to change in the intervention group compared to the control groups.

Three studies used a motivational intervention in combination with SH (MET/MI +
SH) [41,42,47]. Vella-Zarb et al. [47] found a significant increase in readiness to change for
MI + SH compared to controls (PE + SH) (t(23) = —4.11, p < 0.001, d = 0.61). Dunn et al. [42]
found that contemplation and action scores significantly increased in the MET + SH com-
pared to the control group, that only received SH (t(44) = —0.36, p < 0.01, d = 0.42). Cassin
et al. [41] found that the MI + SH group had significantly higher scores in confidence
to change at post-intervention when compared to the SH group (t(106) = 4,91, p < 0.01).
In the study by Cardi et al. [40], RecoveryMANTRA significantly increased confidence
in the ability to change at post-intervention compared to TAU (t(184) = —2,41, p = 0.02).
However, this difference was not significant at follow-up. Geller et al. [43] found that the
RMT group was significantly less ambivalent about change compared to waitlist controls
at both follow-up points (X? = 4.08, p < 0.05 and X? = 3.94, p < 0.01). However, all these
studies had a high risk of bias.

Eating Disorder Psychopathology

ED symptoms and behaviors were measured in all 13 studies, 12 studies measured EDP
at both baseline and post-intervention [16,28,29,37,38,40,42—-47]. Cassin et al. did not mea-
sure EDP at baseline but instead measured the change over several post-intervention time-
points [41]. Out of 12 studies, 3 [29,41,42] found a significant improvement in ED symptoms
at post-intervention when comparing groups. MacDonald et al. [29] found that patients
receiving CBT-RR had significantly fewer total episodes of bingeing /vomiting/laxative use
over the first four weeks of treatment (£(24.70) = 2.40, p = 0.02, d = 0.75), but this difference
could not be seen at the end of treatment. Moreover, they significantly improved on the
“overvaluation of weight and shape”-subscale in the EDE-Q (p = 0.008) compared to the group
receiving ML It should, however, be noted that MacDonald et al. had some concerns in the
assessment of bias.

The MET/MI group performed better than the control group in the other two high
risk studies by Cassin et al. [41] and Dunn et al. [42]. Cassin et al. found that significantly
more participants in the AMI group were confident in their ability to resist overeating.
Furthermore, the binge eating frequency was reduced significantly in the AMI group at
all follow-up points (t(106) = 3.91, p < 0.001, d = 0.76; t(106) = 2.88, p = 0.005, d = 0.56;
t(106) = 4.11, p < 0.001, d = 0.80), and also more patients in this group abstained from
bingeing (X?(1, N = 108) = 4.79, p = 0.03). Moreover, fewer AMI participants met the
frequency criterion for BED from DSM-IV (X?(1, N, = 108) = 11.82, p = 0.001). Dunn et al.
found that MET + SH significantly increased the number of participants who abstained
from bingeing after 4 months (X%(1,N =90) = 3.92, p <0.05).

Body Mass Index

BMI was measured or recorded at baseline in all 13 studies, but only five studies
measured BMI at pre- and post-intervention [28,37,38,40,45]. All five studies included
patients with AN with none finding a significant difference between the intervention and
control groups. The studies had a moderate [37,38] to high risk of bias [28,40,45].



J. Pers. Med. 2022, 12, 577

8 of 20

3.4. Data Analysis
3.4.1. Meta-Analysis

A meta-analysis was conducted on measurements from 651 participants using nine
out of the 13 included studies [28,29,37,38,40-42,45,47]. For all outcomes the effect sizes
were near zero and non-significant, showing that there was no difference between the
groups for any of the outcomes. Of the included studies, three measured motivation
using a comparable method at post-intervention and had an SMD = 0.03, which was
non-significant (p = 0.82; 95% CI = (—0.25;0.31)). The level of heterogeneity between the
studies was low (I? = 0%; p = 0.63) (Figure 4). Mean change scores on EDP were compared
using eight studies with an SMD = 0.02 (p = 0.85; 95% CI = (—0.20;0.24)), and the level
of heterogeneity was moderate (1> = 43%; p = 0.09) (Figure 5). In the sensitivity analysis
for this outcome, the effect sizes (SMD) ranged from 0.01 to 0.02, and the results were all
non-significant (p = 0.80-0.94) (Supplementary Materials, Figures S1-S3). The analysis
for BMI included change in mean BMI from six studies, which showed an MD = —0.04
(p = 0.68, 95% CI = (—0.21;0.14)). The level of heterogeneity was once again low (I> = 1%;
p = 0.41) (Figure 6). In the sensitivity analysis, effect sizes (MD) ranged from —0.01 to 0.01
and were all non-significant (p = 0.95-0.97) (Supplementary Materials, Figures 54-56).

MI/MET Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
Cassin, 2008 86 1.3 54 84 1.6 54 54.1%  0.14 [-0.24, 0.51] —
Vella-Zarb, 2014 10.24 1.35 24 10.52 1.28 21 22.4% -0.21[-0.80,0.38] e
Wade, 2009 2.83 0.65 22 2.82 0.16 25 23.5%  0.02[-0.55,0.59] —
Total (95% CI) 100 100 100.0% 0.03 [-0.25, 0.31]

Heterogeneity: Tau® = 0.00; Chi* = 0.94, df= 2 (P = 0.63); I’ = 0% f
Test for overall effect: Z=0.23 (P = 0.82)

. -

-1 =05 0 0.5
Control MI/MET

—t

Figure 4. Forest plot displaying the pooled effect of motivational enhancement therapy/motivational
interviewing (MET/MI) on motivation using the standardized mean differ-ence (SMD) [28,41,47].
Mean motivation scores at post-intervention (mean), Standard Deviation (SD).
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Figure 5. Forest plot displaying the pooled effect of MET/MI on eating disorder psychopathology
(EDP) using SMD [28,29,37,38,40,42,45,47]. Mean change in EDP scores from baseline to follow-
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Figure 6. Forest plot displaying the pooled effect using the mean difference (MD) of MET/MI on
BMI [28,29,37,38,40,45]. Mean change in BMI from baseline to follow-up (mean).
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3.4.2. Meta-Regression

The studies measuring EDP were used to perform a meta-regression analysis, as
several studies measured this outcome. Data on three variables are available: Mean age
(Supplementary Materials, Figure S7), BMI (Supplementary Materials, Figure S8), and
sample size (Supplementary Materials, Figure S9). None of these variables could account
for the variance between studies with all showing R? = 0 and p > 0.05. The analysis data with
bubble plots are available in Supplementary Materials, Figures S7-S9 and Tables S3-S5.

4. Discussion

The aim of this systematic review and meta-analysis was to investigate and quantify
the effect of motivational interventions, i.e., MET and MI, on motivation for behavioral
change, EDP, and BMI in patients with ED by using a comparator group with ED patients
receiving a control intervention. A few of the included studies found that MET and MI,
at an individual study level, elicited a significant positive change in either motivation or
EDP; although, there were none in BMI. However, the meta-analysis showed no overall
difference in the effect on any of the aforementioned outcome measures in the intervention
groups compared to the control groups, with all the pooled effect sizes being near zero.
This suggests that motivational interventions in the form of MET and MI are not better
than other therapeutic interventions when used on ED patients.

These results are in line with earlier systematic reviews on this topic. In a review by
Knowles et al. [48], the included studies did not seem to favor motivational interventions,
while one by Macdonald et al. [49], which simultaneously looked at the effect on carers,
found that there may be a place for motivational interventions, e.g., as an introductory
intervention. These systematic reviews differ from the current by including a meta-analysis,
thereby enabling a collated, parametric comparison of the included studies. The results
of this meta-analysis strengthen the notion that the studies performed up till now using
motivational interventions in ED do not support an effect on motivation for behavioral
change, EDP, nor BMI when compared to other types of therapies.

4.1. The Effect of MET/MI on Motivation to Change

In the meta-analysis, the pooled effect for the effect of motivational interventions
on motivation to change in patients with ED was near zero (SMD = 0.03; p = 0.82; 95%
CI = (—0.25;0.31)), showing a lack of difference in the effect in the group receiving mo-
tivational interventions compared to control groups. On a study level, only five of the
included [40-43,47] studies saw a significant change in motivation. However, different mea-
surement tools were used in the respective studies, assessing different aspects of motivation,
making it nearly impossible to derive a conclusion regarding the effect. Furthermore, the
studies used motivational interventions that consisted of low-intensity interventions (few
MET /MI sessions or a text-based intervention), and the control groups were either not
receiving treatment (WL) or received low-intensity treatment, e.g., SH or PE. This could ex-
plain the observed significant difference found on a study-level between the groups in these
particular studies, as earlier reviews have shown that MI or MET does cause a significant
change in motivation to change when compared to low-intensity interventions [48,49].

The lack of effect in the meta-analysis could have been caused by several factors.
Notably, the availability of data was an issue, with only three of the included studies
having comparable motivation scores, and since baseline scores were not available for all
studies, the post-intervention scores were used instead of the mean change from baseline.
In addition, the heterogeneity between studies could have influenced the results. They
differed in the types of ED enrolled, recruitment settings, outcome measures used to assess
motivation to change, types of motivational intervention programs, and control groups
used. Furthermore, the three studies in the meta-analysis all had a high risk of bias. Wade
et al.’s randomization process was unclear, and both Cassin et al. and Wade et al. used
unvalidated outcome measurement instruments, and, therefore, these domains were at a
high risk of bias. Furthermore, all three studies only had one domain with a low risk of
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bias, which suggests that the study design could potentially have influenced the results in
the individual studies.

4.2. The Effect of MET/MI on Eating Disorder Psychopathology

The meta-analysis found that the pooled effect size of the effect of motivational
interventions on EDP was near zero (SMD = 0.02; p = 0.85; 95% CI = (—0.20;0.24)). At an
individual study level, only two studies by Cassin et al. [41] and Dunn et al. [42] found a
significant improvement of ED symptoms in the intervention group compared to the control
group. Additionally, these two studies were the only studies that saw an improvement in
multiple outcomes (motivation for behavioral change and EDP).

The meta-analysis for this outcome was robust, compared to the other analyses in this
review, as a greater number of studies were included. Additionally, half of the included
studies, i.e., the studies by MacDonald et al. [29], Schmidt et al. (2012) [38], Schmidst et al.
(2015) [37], and Ziser et al. [45], used intensive motivational interventions consisting of
multiple MET or MI sessions per week over longer periods of time (weeks to months), with
longer follow-up periods (from weeks up to 1 year), and compared these to equally intensive
interventions in the control groups. Furthermore, the studies all measured changes in EDP
with EDE-Q and/or EDE, making a comparison of the effects on the outcomes easier.
Although the risks of bias in the studies by Schmidt et al. (2012), Schmidt et al. (2015), and
MacDonald et al. were of some concern, these studies had the most domains with low risk of
bias, and they were the most detailed and thorough of all the studies included in this review.
A potential explanation for the lack of effect, despite the inclusion of studies of higher
quality, could be that the control groups were receiving therapeutic interventions equally
as intensive as that of MET/MI, an explanation also proposed in earlier publications [48].

4.3. The Effect of MET/MI on Body Mass Index

The meta-analysis showed a pooled effect size near zero (MD = —0.04; p = 0.68; 95%
CI = (—0.21,0.14)), and furthermore, none of the studies found a significant between-group
difference in BMI on an individual study level. All included studies measured BMI, which
is used as a measure of disease severity in AN and could explain why these particular
studies measured BMI at both pre- and post-intervention, as they all enrolled AN patients.
The only exception was the study by MacDonald et al. [29], where BN and PD patients
were enrolled instead. Therefore, the result from this analysis is virtually limited to patients
with AN and suggests that neither MI nor MET can be used to increase the BMI of AN
patients. As suggested above, many of the included studies used intensive interventions in
both active and comparator treatments, which may explain the lack of a superior effect of
MET /MI to the comparator group.

4.4. Strengths and Limitations

The current systematic review has some strengths; i.e., the inclusion of only RCT,
meaning that all studies had a control group, as well as the change in mean scores in the
meta-analysis for two of the outcomes (EDP and BMI).

However, there are also some limitations such as that the meta-analysis meant applying
an imputation of correlation coefficients. Although the sensitivity analysis found similar
pooled effect sizes, regardless of the size of the correlation coefficient, the use of the original
correlation coefficients from the respective studies would have led to the most accurate
pooled effect sizes. Furthermore, not all studies could be included in the meta-analysis,
and therefore it was not possible to calculate the change in mean scores from baseline to
post-intervention for all the included studies and compare these to the change in mean
from baseline to different follow-up time points. Consequently, only the scores furthest
away in time from baseline could be included, where 6 months from baseline was chosen
as the maximal time interval to ensure that assessment time points between studies were
as close to each other as possible. Additionally, it was not possible to make a subgroup
analysis due to the low number of eligible studies, and although most studies accounted
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for drop-out in their analyses, it was not possible to account for this for all studies, as some
only provided data in the form of a completer analysis. Consequently, the low number
of included studies, the high drop-out rates, and the small sample sizes may have led to
an underpowering, which may have influenced the validity of the meta-analysis and the
results in the individual studies.

Another limitation was the heterogeneity between studies with interventions differing
in the type, application, and duration of the interventions. Furthermore, the outcomes
were measured at differing frequencies and time points using different types of assessment
instruments with some studies using subscale scores and others global scores, some using
unvalidated or validated assessment instruments for patients with ED, and almost all
studies using self-report measures in some capacity with a potential risk of measurements
being imprecise or unreliable. Moreover, the generalizability of the results was limited as
most studies used participants consisting solely or mainly of women. In addition, the risk
of bias assessment showed that most studies had some degree of methodological issues as
none of the studies scored a low risk of bias.

4.5. Future Studies

Future clinical trials on motivational interventions in ED would benefit from includ-
ing more patients to improve the sensitivity to detect the true effects of motivational
interventions on motivation for behavioral change, ED symptoms, and BMI (in AN). Fur-
thermore, there is a need for studies that use similar MET and MI interventions, preferably
as stand-alone interventions, as this would improve the ability to discern an effect of these
interventions. Moreover, there is room for improving future studies by ensuring that
validated outcome instruments are used to enable proper comparison between studies, and
it is additionally warranted that studies assess outcomes at multiple time points and make
use of longer follow-up periods.

5. Conclusions

The results from this systematic review and meta-analysis suggest that there is no
effect of motivational interventions on motivation for behavioral change, eating disorder
psychopathology, and body mass index compared to control interventions. However, the
large degree of heterogeneity between studies and the low number of studies with available
data to use for comparisons should be considered when interpreting the results. Future
studies would benefit from having larger sample sizes, motivational interventions as a
stand-alone intervention, similar outcome instruments, longer follow-up periods, and from
measuring the outcomes at all time points.
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Table A1l. Data Extraction.
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C et al, N . services in the United vs. 50 min/session, but 2 days of training in both 00’s: Secondar differences.
[37] AN-R, AN-BP, EDNOS ¥ g MO/RC: Not assessed. y
g (é 34/ _’7 3) Kingdom (outpatient) SSCM SSCM sessions could interventions. .EDP' ' outcome BMI: No significant
: ’ be reduced to a EDE EDP differences.
30 min). Supervision: () EDE-Q

Patients with BMI <
15 kg/m? received
additional
10 sessions
(34-36 sessions).

Weekly supervision.
Interventions were
audiotaped.

BMI: Not specified.
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Table Al. Cont.

Participant
Characteristics:

Recruitment and

Outcome Assessment:

. N ion 1 ion:
(III\;:" I;zhnf;t:;/[ﬁgphz l:) Concurrent Treatment: T StudfyIDtemgn t'. E‘;egvezréggol?s' Therapist: Assessment Time Points Results:
Study M : Age in Y + /— SD Inpatient/Outpatient }g)e o ndgrvzn llim (.L nath: Background, Training Instruments Used to Assess: Objectives Effect on MO/RC, EDP
ean Age ears Status ecetved In Lac oengti: and/or Supervision MC and/or RC, EDP and/or and/or BMI
ED Diagnosis (ED Type of ED Treatment Group min/Session) BMI
Duration: Mean Years yP
+/— SD)
12 weeks in total in
all intervention
groups: . Assessments:
(1) 4x MET for Th rBaciktgr:)u?rfl. din Baseline and 4 weeks.
(1) MET + group CBT 4 weeks + 8 group d erap Ss r}e: MeET d (1) Change in
Inpatient and vs. CBT for 8 weeks conducting bot an Tools: symptoms MO/RC: No significant
125/38 (125/0) : P CBT therapy. :
A outpatient treatment at (2) MET + individual (2) 4x MET for 4 MO/RC: URICA (at week 1 (2) Effect of stage differences.
Treasure et al. [16] All: 285 +/—72 the ED Unit of the CBT weeks + 8% and week 4) of change on EDP: No significant
: BN (MET: 10.8 +/— 8.4, L Training; | & [0 SIE
CBT: 11.4 +/— 6.4) Bethlem and Maudsley vs. individual CBT for MET trainine b " EDP: Unnamed scale used by improvement differences.
T ’ Hospital. (3) Individual CBT + 8 weeks raming by an expert. European-wide COST Action (3) Change in BMI: Only baseline.
group CBT (3) 4x individual Supervision: B6 Project (Frequency of BE, stages
CBT for 4 weeks + Bv ex eriIe)nce d clir'licians vomiting, and laxative abuse)
8x group CBT for Y exp ’ BMI: Not specified.
8 weeks
(Length: NR)
Background:
Assessments:
iny the st author' Baseline, 1 month, and .
(senior-level PhD clinical 4 month Primary Outcomes: MO/RC: MI
psychology student) onths. (1) ED behaviors ionifi tl-
4 performed the intervention. X and attitudes signuticantly more
47/12 (45/2%) Tools: (2) BE abstinence effective at increasing
All: 24.88 +/— 691 R . £ York MI + SH 1 Training: MO/RC: URICA (Baseline and RC and eating
Vella-Zarb et al. BED (full and ecruitment from Yor ot manua . . . _ramnimne: immediately after self-efficacy in
University and the vs. 1 session (60 min) Trained in MI and attended . ! Secondary s .
[47] subthreshold), BN communit PE + SH manual MI workshops intervention) Outcomes: individuals who binge
(non-Purging Subtype) ¥ ps- EDP: (1) Rea diness' to eat than PE.
(Duration: NR) N (1) EDE-Q EDP: No significant
Supervision: (2) WEL (Baseline and change differences
Audiotaped sessions. immediately after (2) Eating BML: Only b iin
Random sessions were infe r\?ere1 t}iloil) € self-efficacy . y baselne.
monitored by two BMI: Not specified
psychologists. ’ .
Bgckgrour\cl': Assessments:
Novice therapists. Baseline, 2 week, and 6 week
47/8 (45/2) ! ’ : ) Ch . MO/RC: No significant
All: 21.85 +/— 5.37 I . . . Training: R _-anges m differences.
npatients at a weight MI + TAU Up to 4 sessions over Tools: eating disorder ) e
Wade et al. [28] AN (full and disorder unit in Vs 2 weeks NR. MO/RC: psychopathology EDP: No significant
' subthreshold) (MI: 6.93 Adelaide TAU (60 min/session) (1) ANSOCQ (2) Changes in differences.
+/—722, TAU:3.16 +/— ’ ’ Supervision: (2) 6 self-report tion motivation BMI: No significant
3.41) Sessions were recorded. se E];IF’)'OEDun estions otvato differences.

Evaluated by a clinical
psychologist.

BMI: From “case notes”.
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Table Al. Cont.
Participant
Characteristics: Recruitment and Outcome A ment:
No. Patients/Drop-Out C ecruitment a . Study Design *: Intervention: h i A utcome Assessment: Its:
(No. Females/No. Men) oncu.rrent Treatn}ent. Type of Intervention No. Sessions Therapist: . ssessment Time Points o Results:
Study . Inpatient/Outpatient . . Background, Training Instruments Used to Assess: Objectives Effect on MO/RC, EDP
Mean Age in Years +/— SD Received in Each (Length: .
. . Status . . and/or Supervision MC and/or RC, EDP and/or and/or BMI
ED Diagnosis (ED T Group min/Session)
- ype of ED Treatment BMI
Duration: Mean Years
+/— SD)
Background:
Therapy performed by 1st
author.
MI + TAU Training: Assessments:
32/7(30/2) _ WL patients at WL for intensive 2-day workshop on MI. Baseline and 4 weeks. (1) Changes in MO/ RC: No significant
: inpatient and DH 4x MI weekly for differences.
. ) All: 28 +/— 8.8 X . care .. PCED e
Weiss et al. [44] (outpatient) units at 4 weeks Supervision: Tools: . EDP: No significant
AN, BN, EDNOS T G 1 vs. 50 mi . E X d MI and ED MO/RC: MTC (2) Changes in diff.
(0.7 years +/— 8.9) oronto senera TAU + WL for (50 min/session). xperienced MI anc /RC: MTC ifferences.
Hospital. therapists using live EDP: PCED BMI: Only baseline.

intensive care

observations and videotape
reviews.
20% of MI sessions were
assessed by independent

BMI: Not specified.

raters.
Backeround: Assessments:
1§IR ’ 1 week, 5 weeks, and 10 weeks.
MO/RC: No significant
22/95(22/0) . Tools: A ;
; . 1x MANNA weekly Training: . (1) Motivation to differences.
Ziser et al. [45] AIG‘ HI' :‘:1'9 +/ t.i 1_2'160 9 Inp ?‘t:’entrtieain}?m at MANNA for 10 weeks Two experts trained the MO/R%S{)BICA-S change EDP: No significant
seretal 1% e 8( 6n ervin 110;1 2 +'/7 I(ioi i‘t/:lss y T;;SU (Length of session: therapists who performed ) EDE.-Q (2) Weight gain differences.
" CO;\ 9r)o n pitais. NR) the MI sessions. (2) PSR (3) EDP BMI: No significant
Supervision: BMI: Height and weight differences.
P NR ’ registered in the patient’s file

during treatment at hospital.

1 All included studies were RCT studies. 2 Number of dropouts was calculated by authors of this review. The article stated that 34% dropped out, and it is assumed that this had been
rounded down from 34.4%. 3 Calculated by the authors of this review using Figure 1 in the article.  The number of men was calculated by the authors of this review with information
from the article, which stated that 95.6% of the participants were women and that there was a total of 47 participants. > Terminated treatment, unclear whether patients dropped out of
study too. Abbreviations: Adapted Motivational Interviewing (AMI), Anorexia Nervosa (AN), Anorexia Nervosa Binge-Purge (AN-B/P), Anorexia Nervosa Restrictive (AN-R), The
Anorexia Nervosa Stages of Change Questionnaire (ANSOCQ), Binge Eating (BE), Binge Eating Disorder (BED), Body Mass Index (BMI), Bulimia Nervosa (BN), Cognitive Behavioral
Therapy (CBT), Cognitive Behavioral Therapy for Rapid Response (CBT-RR), Day Hospital (DH), Diagnostic and Statistical Manual of Mental Disorders IV (DSM-1V), Eating Disorder
(ED), Eating Disorder Diagnostic Scale (EDDS), Eating Disorder Examination (EDE), Eating Disorder Examination Questionnaire (EDE-Q), Eating Disorder Inventory 2 (EDI-2), Eating
Disorder Not Otherwise Specified (EDNOS), Eating Disorder Not Otherwise Specified Binge/Purge (EDNOS-BP), Eating Disorder Not Otherwise Specified Restrictive (EDNOS-R),
Eating Disorder Psychopathology (EDP), Hour (h), Individual Cognitive Behavioral Therapy (CBT-G), Motivation-Enhancing Psychotherapy for Inpatients with Anorexia Nervosa
(MANNA), Maudsley Model of Anorexia Nervosa Treatment for Adults (MANTRA), Motivational Enhancement Therapy (MET), Motivational Enhancement Therapy Group (MET-G),
Motivational Enhancement Therapy Individual (MET-I), Motivational Interviewing (MI), Minute (Min), Motivation to Change (MO), Motivation to Change Scale (MTC), Not reported
(NR), Number of (No.), Pros and Cons of Eating Disorders Scale (PCED), Psychiatric Status Rating (PSR), Psychoeducation (PE), Rapid Response (RR), Readiness and Motivation
Interview (RMI), Readiness and Motivation Therapy (RMT), Readiness to Change (RC), Recovery Maudsley Model of Anorexia Nervosa Treatment for Adults (RecoveryMANTRA),
Self-help (SH), Short Evaluation of Eating Disorders (SEED), Specialist Supportive Clinical Management (SSCM), Standard Deviation (SD), Structured Clinical Interview for DSM-1V
(SCID-I), Treatment-as-Usual (TAU), The University of Rhode Island Change Assessment Scale (URICA), The University of Rhode Island Change Assessment Scale Short (URICA-S),
Waitlist (WL), Weight Efficacy Lifestyle Questionnaire (WEL).
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Table A2. The correlation coefficients (Pearson’s r). MacDonald et al. [29] used EDE-Q and Wade et al.

[28] used EDE.
Article BMIControl BMIIntervention EDPControl EDPIntervention
Sample size (MacDonald et al.) 23 21 23 21
Pearson’s r (MacDonald et al.) 0.997 0.988 0.28 (EDE-Q) 0.24 (EDE-Q)
Fisher’s Z (MacDonald et al.) 3.250 2.555 0.288 0.245
Sample size (Wade et al.) 25 22 25 22
Pearson’s r (Wade et al.) 0.75 0.42 0.77 (EDE) 0.72 (EDE)
Fisher’s Z (Wade et al.) 3.250 2.555 0.288 0.245
Average Fisher’s Z 2.064 1.477 0.669 0.583
Average Pearson’s r 0.968 0.901 0.584 0.526
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