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Abstract  

Eating at a faster speed is positively correlated with having a higher BMI. Modifying eating speed 

may offer a treatment opportunity for those with overweight and obesity. This review sought to 

understand the feasibility, acceptability, and benefit to using eating speed interventions in paediatric 

clinical weight-management settings. The PICO Framework was used. Clinical studies of eating speed 

interventions as a treatment for paediatric patients with overweight or obesity were included. No 

limits to search date were implemented. A systematic search of MEDLINE, PsychINFO and EMBASE 

via OVID, Web of Science and JBI, Database of systematic reviews and Implementation reports, along 

with trial registers NICE, ClinicalTrials.gov and Cochrane Central Register of Controlled Trials was 

conducted. Two authors were responsible for screening, extraction, and evaluation of the risk of 

bias. Fifteen papers reporting twelve interventions addressing eating-speed were identified, 

involving a total of 486 active participants (range 7-297). Study design was weak with only one full 

RCT and there were some concerns over quality and risk of bias (Cochrane RoB 2.0). Limited sample 

sizes and different measured outcomes did not allow powered evaluations of effect for all outcomes. 

There is some indication, overall, that addressing eating speed has the potential to be a beneficial 

adjunct to clinical obesity treatment, although the pooled effect estimate did not demonstrate a 

difference in BMISDS status following eating speed interventions compared to control [pooled mean 

difference (0.04, 95% CI -0.39 to 0.46, N=3)]. Developments to improve the engagement to, and 

acceptability of, interventions are required, alongside rigorous high-quality trials to evaluate 

effectiveness.  

This review is registered on the Prospective Register of Systematic Reviews (PROSPERO) database (ID 

no. 192719). This review is funded by a GW4 MRC Doctoral training programme grant and supported 

by the NIHR Biomedical Research Centre at University Hospitals Bristol NHS Foundation Trust and 

the University of Bristol. 
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ANQAQ = Adolescent Nutrition Quality and Adherence Questionnaire 

BE = Binge Eating 

BMI = Body Mass Index 

BMISDS = Body Mass Index Standard deviation score 
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BOLD = Blood-oxygen level dependent 

BP = Blood pressure 

CEBQ = Child Eating Behaviour Questionnaire  

CPRS-SA = Comprehensive Psychopathological Rating Scale, Self-Rating Scale for Affective 

Syndromes  

CBT = Cognitive behavioural therapy  

EAH-C = Eating in the Absence of Hunger Questionnaire for Children and Adolescents  

EDEQ = Eating Disorder Examination-Questionnaire  

EES-C = Emotional Eating Scale for children 

ES = Eating speed 

GLP-1 = Glucagon-like peptide 1 

GRADE = Grading of Recommendations, Assessment, Development and Evaluation 

HDL = High density lipoprotein  

hs-CRP = High sensitivity C-reactive protein 

LOC-ED = Loss of Control Eating Disorder screening questionnaire  

LDL = Low density lipoprotein 

MEQ = Mindful eating questionnaire 

M.I.N.I. = International Neuropsychiatric Interview version 6.0 

NICE = National Institute for Health and Care Excellence 

NIHR = National Institute for Health Research 

PAQ = Physical Activity Questionnaire 

PICO = Patient, Intervention, Comparator, Outcome 

PYY = Peptide YY 

PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analysis  

PROSPERO = Prospective Register of Systematic Reviews 

QOL = Quality of life 

RCTs = Randomised controlled trials  

SDS = Standard deviation score  

WEL = Weight-efficacy lifestyle questionnaire 
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1.1 Background 

Overweight and obesity is highly prevalent in children and young people (National Child 

Measurement Programme, 2017). Obesity has a multifaceted aetiology, with contributions from 

genetics, behaviour, psychology, and the environment.  Research has demonstrated a link between 

eating at a faster speed and overweight and obesity (Gross et al., 2016; Mesas et al., 2012; Ohkuma 

et al., 2015; Robinson, Almiron-Roig, et al., 2014; Slyper et al., 2014). Studies in both school children 

(Lin et al., 2014; Yamagishi et al., 2018) and clinical patients (Gross et al., 2016; Slyper et al., 2014) 

found that those with a greater body weight were more likely to report faster eating behaviour, a 

finding supported by a systematic review (Mesas et al., 2012). Young females with severe obesity 

scored lower on the slowness in eating subscale on the Child Eating Behaviour Questionnaire (CEBQ) 

than their peers with less severe obesity (Gross et al., 2016), suggesting that the impact of eating 

speed is influential even amongst those with the greatest clinical need.  

Gastro-intestinal distension and absorption of nutrients trigger initial satiety signals, followed 

subsequently by the production of gut hormones (Benelam, 2009; Berthoud et al., 2017; Koliaki et 

al., 2020; Wynne et al., 2005).  Faster eating  is thought to be problematic due to the way in which 

greater energy can be eaten before satiety signals prompt fullness (Morton et al., 2006; Ohkuma et 

al., 2015). Higher concentrations of post-prandial anorexigenic gut peptides PYY and GLP-1 (Kokkinos 

et al., 2010) and supressed ghrelin (Hawton et al., 2019), were produced when a meal was 

consumed over a greater time period, and correlated with higher self-reported fullness (Kokkinos et 

al., 2010) and higher blood-oxygen level dependent (BOLD) activation of the satiety and reward 

brain regions (Hawton et al., 2019). Consequently, fast consumption may limit one’s ability to eat 

according to satiety and we see that children with obesity who score low on slowness in eating 

scores, also show weaker satiety responsiveness (Gross et al., 2016).  

Other, cognitive mechanisms of effect may be that eating more slowly supports memory for recent 

eating and/or mindful eating. Greater self-reported satiety has been reported following slower 

eating episodes (Ferriday et al., 2015), with translation to a reduction in consumption of food at later 

timepoints (Hawton et al., 2019; Robinson, Kersbergen, et al., 2014). For example, when a meal was 

eaten slowly, a 25% decrease in later snack intake occurred (Hawton et al., 2019). However, similar 

studies have reported no impact upon later food intake (Ferriday et al., 2015). Eating slowly is often 

recognised as a feature of mindful eating (Román & Urbán, 2019; Zerbo, 2017), allowing time to 

become aware of senses while eating, and in particular, an awareness of fullness; both key facets of 

mindful eating (Peitz et al., 2021). Indeed, attentive eating (another aspect of mindful eating) led to 

reduced subsequent snack intake in one study(Seguias & Tapper, 2018), but not in a further (as yet 
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unpublished) study where eating rate was controlled (Ferriday et al. personal communication), 

suggesting that slowing eating may be an integral component to mindful eating interventions.  

Eating speed is considered a heritable behavioural trait (additive genetic effect of 0.62; 95% CI: 0.45, 

0.74) (Llewellyn et al., 2008) and is thought to be preserved with relative consistency across time 

and eating episodes (McCrickerd & Forde, 2017). We see that those who eat quickly as newborn 

babies (2-4 weeks old) have a higher prevalence of overweight at six years old (Agras et al., 1990). 

Whilst changing such an innate behavioural trait is considered difficult, intervention to slow eating 

may provide therapeutic benefit (Gross et al., 2016; Robinson, Almiron-Roig, et al., 2014) and have 

additional, longitudinal gains if formed during childhood (Llewellyn et al., 2008).  

Interventions to help both adults and children reduce eating speed have been designed with the 

objective of weight-loss  (Andrade et al., 2008; Bolhuis et al., 2014; Langlet et al., 2019; Scisco et al., 

2011; Smit et al., 2011). A systematic review suggests that such interventions can reduce energy 

intake in adults (Robinson, Almiron-Roig, et al., 2014). However, we understand that findings in an 

adult population do not always translate to the same conclusions in paediatric populations 

(Hamilton-Shield et al., 2014). Eating rate interventions fit into three categories: (i) interventions 

that change the food that is eaten, (ii) those that use technology to support a slower eating speed, 

and (iii) those that work to change eating speed by cognitive means alone.  

i. Interventions that manipulate the texture of foods, focus on slowing down eating by 

exchanging foods with alternatives that require more chewing, or reformulating foods to 

make them more difficult to eat quickly (i.e. thickening porridge) (Forde et al., 2013).  

 

ii. Technological devices have been designed to encourage, and in some instances ‘train’, the 

user to slow their pace of eating. Tableware such as forks with integrated sensors that 

detect movement rate (Hermsen et al., 2016; Kadomura et al., 2011, 2013) and weighing 

scales (i.e. the Mandolean® https://mando.se/en/mandometer-method/; see Appendix C for 

access details) that can identify at what pace food is taken from the plate, both identify 

eating rate and then prompt the user to pay greater attention (Ford et al., 2010; Hinton et 

al., 2018).  

 

iii. Interventions that cognitively manipulate eating speed include focused, attentive or mindful 

eating interventions that require the user to pay attention to the enjoyment and the sensory 

qualities of the meal, and in doing so may slow eating speed (Daly et al., 2016). 

https://mando.se/en/mandometer-method/
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In controlled laboratory studies, these interventions are capable of eliciting slower eating speed in 

users. However, less is known about their translation to clinical treatments and in particular their 

use with children and adolescents. Previous work has provoked concerns about the acceptability and 

feasibility of attracting and maintaining children’s engagement with these interventions (Hamilton-

Shield et al., 2014). High drop-out rates, concerns around the increasing of stigma and questions 

about the translation of interventions designed for adults in the treatment of children have arisen.  

Therefore, the primary aim of this systematic review is to address the following question: 

1) Are eating speed interventions acceptable and feasible in paediatric populations who have 

experienced such interventions as part of a clinical weight-management programme? 

The secondary aim of this systematic review is to address the following questions: 

1) Are eating speed interventions clinically beneficial? For example, are changes in eating 

speed, portion size and body weight found as a result? 

2) Do participants experience adverse effects of these interventions? For example, does the 

intake of vegetables decrease or the participant feel more stigmatised? 

1.2 Methods 

This review was registered on the Prospective Register of Systematic Reviews (PROSPERO) database 

(ID no. 192719). This review was conducted in line with the guidelines set out by the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA-2020) (Page et al., 2021) (see 

Appendix A). 

1.2.1 Eligibility criteria  
The eligibility criteria for this review was informed by the Population Intervention Comparator 

Outcome (PICO) framework (Methley et al., 2014). The review criteria included both published and 

unpublished research including grey literature, research reports, conference proceedings, PhD 

theses, governmental reports, preprints and white papers to identify further trials for inclusion in 

the review. No date restrictions were placed on the search criteria. Studies in any language were 

accepted, and translation was made available via University of Bristol services 

Participants  

This review included research in clinical populations of children and young people aged between 5 

and 18 years. Recruitment occurred in either primary or secondary care settings. Non-human studies 

and those working with adult participants, or those 4 years or younger, were excluded.  

Intervention  
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Interventions that target eating speed by any modality, namely interventions that manipulate the 

texture of the food, those using technology or interventions involving cognitive training were sought. 

Research involving mindfulness or other cognitive or therapeutic training that did not specifically 

address eating behaviour was excluded.  

Comparator 

All types of study design were accepted including randomised and non-randomised trials, trials with 

no control group, case control studies, case-studies, observational studies, pre-post studies, 

experimental and quasi-experimental studies. For studies with a control group, the following 

comparators were included: no intervention, waitlist controls or an alternate intervention. There 

was no expectation of blinding, due to the complications of blinding this form of intervention.  

Outcome 

The primary outcomes for the review were the feasibility and acceptability of eating-rate 

interventions. These terms were operationalised as follows: recruitment (% of target sample 

recruited), adherence (% of intervention followed by participant), fidelity (% of intervention followed 

by staff) and completion rates (% drop-out rate of starting sample). A completion rate of >80% was 

considered a feasible intervention. Whenever reported, justification for values under each term was 

included.  

Secondary outcomes were indicators of the impact of the interventions, including measures of 

eating speed (changes to meal duration or pace of eating in minutes/bites-per-minute or as 

recorded on the Child Eating Behaviour Questionnaire), the amount of food consumed (kcals or 

grams) and measures of body size. Measures of body size include Body Mass Index (BMI), Body Mass 

Index Standard deviation score (BMISDS/z-score), % body fat or waist-circumference.  Meta-

regression demonstrated that a BMISDS reduction of 0.6 results in clinical meaningful outcomes 

(Birch et al., 2019). Un-wanted side effects or difficulties that arose due to the usage of the 

intervention were extracted. Examples included a reduction of fruit and vegetable consumption or 

an increase in stigma due to using the device. 

1.2.2. Search strategy  

An initial scope of the literature was conducted to help inform the search, with the final search being 

carried out across the following databases: Web of Science, PyschINFO, MEDLINE, EMBASE and JBI 

Database of systematic reviews and Implementation reports, along with trial registers NICE, 

ClinicalTrials.gov and Cochrane Central Register of Controlled Trials. A grey literature search was 

conducted via OpenGrey and by writing to experts in the field, and all reference lists were checked 
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for additional references. The searches were conducted in June 2020. An example search strategy 

can be found in Appendix B.  

1.2.3. Data management  
All data were managed, and duplicates found using the open source systematic review software 

Rayyan (https://rayyan.qcri.org/welcome). 

1.2.4 Selection and extraction 
All abstracts were screened by a minimum of two independent reviewers (JC, RE, EH). Of these, 

relevant articles were retrieved, and at least two reviewers conducted the full-paper reviews (JC, RE, 

EH). Reasons for exclusion were documented. Inconsistencies were resolved through discussion with 

a fourth reviewer (JHS).  

Data were extracted by two independent reviewers (JC, FK). Data regarding the characteristics of the 

sample was extracted (country, sample size, age, demographics and setting), the intervention (type 

of intervention, duration), comparator details, primary outcomes (recruitment, fidelity, drop-out 

rate, and reasons provided both qualitatively by the patient or as explained by the author) and 

secondary outcomes (changes in eating speed, energy intake, body size and any unwanted side-

effects/problems). A copy of the data extraction template is available on request. 

1.2.5. Data synthesis 
We collated multiple reports that related to the same study, so that each study, rather than each 

report, was the unit of interest in the review. For any studies reported in multiple publications, we 

used the reference that provided the most comprehensive information. 

Due to the heterogeneity of the study designs and outcomes reported, it was concluded that the 

data were unsuitable for meta-analysis for most of the outcomes, therefore, the data were 

synthesised, and a narrative description provided. The data are also provided in table form. Where 

possible we combined the results for studies that use similar interventions and report similar 

outcomes. Pooled mean differences and 95% CIs or were calculated for continuous outcomes 

(BMISDS) using the inverse-variance method (Borenstein, Hedges, Higgins, Rothstein, 2021). Pooled 

odds ratios (ORs) and 95% CIs were calculated for dichotomous outcomes (failure to adhere) using 

the Mantel-Haenszel method (Mantel & Haenszel, 1959). Analyses were comprised of only between-

group comparisons. We used a random effect model for the meta-analysis of results, due to the high 

level of clinical heterogeneity among included studies. Where primary outcome data were not 

provided in the form of a mean and standard deviation, we derived these from the median and 

range). 

 

https://uob-my.sharepoint.com/personal/jc17118_bristol_ac_uk/Documents/Eating%20Rate%20SR/(https:/rayyan.qcri.org/welcome
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We assessed statistical heterogeneity across studies by visual inspection of the forest plot and using 

the I2 statistic (Higgins & Green, 2011). We applied the following thresholds for the interpretation of 

the reported I2 statistic that assesses heterogeneity (Deeks et al., 2011) in any reported meta-

analysis:0% to 40%: might not be important; 30% to 60%: may represent moderate heterogeneity; 

50% to 90%: may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity.  

 

As many of the papers are non-powered pilot or feasibility trials, there are few meaningful statistical 

analyses of the data possible. Instead, feasibility, acceptability and benefit data has been extracted 

from the papers’ own analysis in more qualitative terms. To distinguish the papers’ own conclusions, 

from those of this review, quotations have been used within tables.  

 

1.2.6. Quality checking 
The Cochrane Risk of Bias Version 2.0 tool (Sterne et al., 2019) was used for randomised controlled 

trials (RCTs). The Newcastle-Ottawa quality assessment scale was used to assess the quality of non-

randomised controlled trials (Wells et al., 2019). Two reviewers (JC & RE) independently assessed 

the quality of each included study, with a third reviewer (RP) resolving any disagreements. If the 

information required was not included in the paper, the corresponding author was emailed for more 

details. Authors that did not respond to these further questions within the three-week timeframe 

are denoted with an Asterix (*), as this impacted the outcomes.  

 

 

Fig. 1 PRISMA 2020 flow diagram for new systematic reviews (Page et al., 2021) 
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Table 1. Summary data of included papers 1 

First Author, year, 
country, trial 

name  
Intervention type  

Study design and control  
duration 

Outcomes measured  
N in 

intervention
/comparator 

  
Age (years, mean 

(SD)) 
Ethnicity 

Mental health 

Mandolean® Studies  

1.Bergh (2008), 
UK 

Mandolean® 
Single-armed trial 

Mean 617 days (482–651) 
BMI, ES, Satiety, EDI & CPRS-SA  

7/no 
comparator 

 11 - 17, M = 15.5 (SD 
NR) 

no data on ethnicity  
NR  

2.Browne (2020), 
Ireland 

Mandolean® 
Feasibility RCT, standard 

care  
4 wks  

BMI, behavioural and QOL outcomes, 
anthropometry, ES and PA 

8/12 
9 - 16, M = 13.3 (2.7) 
no data on ethnicity 

NR  

3a.Ford (2010), 
UK and 

Hollinghurst 
(2012), UK 

Mandolean® 
RCT vs standard care. 

12 month intervention with 
an  18-month follow-up 

BMI SDS, Body fat SDS, metabolic status, 
QOL, PS and ES.  

54/52 
9 - 17, M = 12.7 (2.2) 
Non-white = 5 (9%) 

NR  

3b.Galhardo 
(2012), UK 

A sub-analysis of Ford (2010) 
Ghrelin and peptide tyrosine-tyrosine 

measured via oral glucose tolerance test 
14/13 

9 -17, M = 11.45 (SD 
NR) 

Non-white = 3 (21%) 
NR  

4.Hamilton-Shield 
(2014), UK 

ComMando 
Mandolean® 

Pilot RCT, standard care 
12 mths 

Feasibility, recruitment of surgeries, 
staff and patients, adherence, ES. 

26/35 
5 -11, M = 9.1 (1.6) 
Non-white = 0 (0%) 

NR  

5.Hinton (2018), 
UK 

Mandolean® 
Pilot RCT, standard care 

6 mths 
Food cue reactivity fMRI, oral glucose 

tolerance, appetite, feasibility 
14/10 

11 - 18, M = 13 (IQR 
5) 

no data on ethnicity 

Exclusion criteria 
included psychiatric 
conditions affecting 

participation 

6.Sabin & Bergh 
(2006), UK 

Mandolean® 
Single-armed trial 

Mean of 213 days (86 - 280) 
BMISDS, ES, satiety, PA 

9/no 
comparator 

11 - 18, M = 15 (SD 
NR) 

no data on ethnicity 
NR  

Education studies / Education + mechanical timer + 'chat jar' 
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7.Faith (2019), 
USA 

RePace 

Mechanical timer, a 'chat 
jar' to promote family 

dinnertime conversation 
and behavioural training  

Proof-of-concept RCT, DUC 
8 wks 

Eating behaviour via CEBQ, BMI, 
observation eating assessment, 

anthropometrics, 24-hour dietary recall, 
acceptability, attendance.  

14/14 

4 - 8, M = 6.1 (1.4) 
 African American 7 

(50%), White 4 
(28.57%), Mixed 3 

(21.43%) 

Exclusion criteria 
included psychiatric 
conditions affecting 

participation 

8.Torbahn (2017), 
Germany 

Eating behaviour training 
Single-arm Observational 
1- and 2-year follow-up 

Portion size, ES, food frequency, weight, 
height, BMI-SDS,  

297/no 
comparator 

8 - 16, M = 11.74 (SD 
1.86) of follow-up 

complete  
no data on ethnicity  

NR  

Mindful eating studies  

9.Cotter (2020), 
USA 

Mindful eating within a 
mindfulness intervention 

 Pilot single-arm open-label 
feasibility trial 
6 x 60 minute  

Feasibility, recruitment, retention, 
satisfaction, mindfulness, emotion 
regulation, disordered eating, QOL, 

executive functioning, BMI & BP 

11/no 
comparator 

12–17, M = 14.36 (SD 
1.9) 

64% Black/ African 
American, 18% 

Hispanic/ Latino, 18% 
White  

Exclusion 
participants in 

counselling 

10.Kumar (2018), 
USA 

Mindful eating  

Pilot RCT, standard dietary 
counselling   

4 x 90 min over, 10-weeks, 
12 & 24 mth follow up  

Weight, BMI, BMI z-score, feasibility, 
acceptability, attendance, fasting 

glucose, insulin, lipids, hs-CRP, 
triglyceride levels, HDL & LDL 
cholesterol, BP, MEQ & WEL 

11/11 
14 - 17, M = 17.1 

(Q1 15.5, Q3 17.4) 
Non-white = 2 (18%)  

Exclusion criteria 
included diagnosis 

of psychiatric 
illness within six 

months 

11.Mazzeo 
(2016), USA 

Mindful eating included 
within CBT and DBT for 

LOC of eating 

Feasibility RCT, 2BFit, will be 
a behavioural weight 

management intervention 
12 x 90-min & 15month 

follow-up 

Satisfaction, therapist rated feasibility, 
BMI, LOC-ED, M.I.N.I., EDE-Q, EES-C, 

EAH-C and an eating disorder 
examination  

28/17 

13 - 18, M = 15.5 (SD 
1.64_ 

12 white and 12 
black. No information 
on the ethnicity of 4. 

Inclusion criteria 
required 

experiencing binge 
eating. Excluded 
severe mental 

health 

12.Sperry (2013), 
USA 

CHEER 

Mindful eating within a 
family-centred and 

mindfulness-based CBT 
intervention 

Pilot RCT turned case study. 
N.  

12 wks with 12 mth follow-
up 

Weight, BP, health-promoting 
behaviours, ANQAQ & PAQ 

9/8 

14 - 18, Case = 15 
'Ethnically diverse 

group' Case studies 
ethnicity- Hispanic.  

NR  
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ANQAQ = Adolescent Nutrition Quality and Adherence Questionnaire, BE = binge eating, BMI = Body Mass Index, BP = Blood pressure, CBT= cognitive behavioural therapy, CEBQ= Child eating behaviour questionnaire, CPRS-SA= 
Comprehensive Psychopathological Rating Scale Self-Rating Scale for Affective Syndromes (Svanborg & Åsberg, 1994), DUC= delayed usual care, EAH-C = Eating in the Absence of Hunger Questionnaire for Children and Adolescents, 

EDEQ= Eating Disorder Examination-Questionnaire, EDI= Eating disorder inventory  (Garner, 1991), EES-C = Emotional Eating Scale for children, ES= Eating speed, HDL= High density lipoprotein, hs-CRP= high sensitivity C-reactive 
protein, LDL= Low density lipoprotein, LOC-ED= Loss of Control Eating Disorder Screening Questionnaire, MEQ= mindful eating questionnaire, M.I.N.I. =  International Neuropsychiatric Interview version 6.0,  NR= not reported, 

PA=Physical Activity, PAQ = Physical Activity Questionnaire, PS= Portion Size, QOL=Quality of life, RCT= Randomised control trial, SDS= standard deviation score,  WEL= weight-efficacy lifestyle questionnaire. 

2 
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2.1. Results 3 

The literature search identified 1444 papers (Fig.1), of which 226 duplicates were removed and 1218 4 

proceeded to title and abstract screening. Of these, 42 full text articles were retrieved and 5 

underwent full text screening. In total, 15 papers were included, including one following hand-6 

screening of reference lists. A table of the full text articles that were excluded can be found in 7 

Appendix D. These 15 papers included 12 studies. One intervention (Ford et al., 2010) had separate 8 

economic evaluations (Hollinghurst et al., 2014) and a sub-section of the sample underwent further 9 

testing to explore the effect on satiety hormones (Galhardo et al., 2012). Going forward, Ford et al., 10 

2010, was referred to as the main paper in this document. The Liber8 programme is described across 11 

a protocol (Mazzeo et al., 2013) and a results paper (Mazzeo et al., 2016). 12 

Three conference papers and one trial were identified through clinicaltrials.gov as potentially 13 

meeting inclusion criteria but could not be included due to results having not yet been available or 14 

the authors not responding. 15 

2.1.1 Study Design 16 

Of the studies included, there was one full RCT (Ford et al., 2010) and seven  pilot or feasibility RCTs 17 

(Browne et al., 2019; Faith et al., 2019; Hamilton-Shield et al., 2014; Hinton et al., 2018; Kumar et al., 18 

2018; Mazzeo et al., 2016; Sperry et al., 2014), one of which is presented as a case-study due to the 19 

high drop-out rate (Sperry et al., 2014). Four were single-arm trials (Bergh et al., 2008; Cotter et al., 20 

2020; Sabin et al., 2006; Torbahn et al., 2017).  21 

2.1.2 Demographics  22 

Sample sizes receiving the intervention ranged from 7 to 297 (median=11.5) with a total number of 23 

participants being 486. Two studies looked exclusively at children <11 years old (Faith et al., 2019; 24 

Hamilton-Shield et al., 2014). Faith et al. (2019) had a mean age of 6.4 (1.4 SD); Hamilton-Shield 25 

(2014) had a mean age of 9.1 (1.6 SD). The other studies focused on older children up to the age of 26 

18, with six recruiting above age 11 and four recruiting from the age of eight or nine. 27 

All the studies were conducted in high-income countries: six in the UK, five in the USA, one in 28 

Germany and one in Ireland. Five of the studies provided no information of the ethnic diversity of 29 

their sample (Bergh et al., 2008; Browne et al., 2019; Hinton et al., 2018; Sabin et al., 2006; Torbahn 30 

et al., 2017). Of those that reported on diversity, three interventions included predominantly Black/ 31 

African America participants (Cotter et al., 2020; Faith et al., 2019; Mazzeo et al., 2016), three 32 

interventions contained predominantly white participants (Ford et al., 2010; Hamilton-Shield et al., 33 

2014; Kumar et al., 2018) and one intervention included 12 white and 12 black participants (Mazzeo 34 
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et al., 2016). The final study described their sample as an ‘ethnically diverse group’ (Sperry et al., 35 

2014). No papers formally quantified socio-economic status (SES).  36 

Two papers excluded all participants with a mental health condition (Cotter et al., 2020; Kumar et 37 

al., 2018), and two papers excluded if the mental health condition affected participation (Faith et al., 38 

2019; Hinton et al. 2018). One intervention actively targeted young people with binge-eating 39 

disorder (Mazzeo et al., 2016). 40 

In line with the inclusion criteria for this review, all interventions were working with children with a 41 

diagnosis of overweight or obesity. One intervention also required a parent to be overweight (Faith 42 

et al., 2019). This same intervention required the young people to have recognisable fast eating 43 

(Faith et al., 2019). No other interventions required this for participation.  44 

2.1.3 Intervention type 45 

2.1.3.1. Mandolean® 46 

Six interventions involved the Mandolean® (Bergh et al., 2008; Browne et al., 2019; Ford et al., 2010; 47 

Galhardo et al., 2012; Hamilton-Shield et al., 2014; Hinton et al., 2018; Sabin et al., 2006). The 48 

Mandolean® is a computerised set of weighing scales, that provides feedback to the user about their 49 

eating rate via audio cues and information displayed either on an attached computer screen or on a 50 

smartphone. The studies included used the Mandolean® over varying durations, ranging between 4 51 

weeks and 12 months.  52 

2.1.3.2 Education/ Education + Mechanical timer and ‘Chat Jar’ 53 

Two studies provided education on eating speed (Faith et al., 2019; Torbahn et al., 2017). One study 54 

used a combination of a mechanical timer with psychoeducation and behavioural training and a 55 

‘chat jar’ to facilitate dinner table conversation to slow eating (Faith et al., 2019). The second 56 

intervention provided education within an 80-hour long programme of ‘units’, of which eating speed 57 

was a part, alongside nutrition, physical activity, medical information and psychoeducation (Torbahn 58 

et al., 2017).  59 

2.1.3.3. Mindful eating 60 

Four studies used mindful eating (Cotter et al., 2020; Kumar et al., 2018; Mazzeo et al., 2016; Sperry 61 

et al., 2014). For these studies, the session format varied. One delivered a family-based mindful 62 

eating intervention as a stand-alone treatment of 4 x 90 minute sessions (Kumar et al., 2018). Two 63 

studies incorporated mindful eating in broader programmes: one mindfulness-based cognitive-64 

behavioural therapy (MB-CBT) programme delivered over 12 x 90 minute sessions (Sperry et al., 65 

2014) and another delivered as part of a broader mindfulness intervention delivered in 6 x 60 66 
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minute sessions in addition to standard medical care for obesity (Cotter et al., 2020). The fourth 67 

study, discussed in two papers (Mazzeo et al., 2013, 2016) incorporated mindful eating within 12 x 68 

90 minute sessions of Cognitive behaviour therapy (CBT) and dialectical behaviour therapy (DBT), 69 

specifically targeting loss-of control over eating. 70 

3.1 Outcomes 71 

3.1.1. Feasibility  72 

The primary outcomes of feasibility and acceptability of eating speed interventions assessed in this 73 

review are provided in Table 2. Ten of the 12 studies were designed specifically to explore the 74 

feasibility of the intervention (Bergh et al., 2008; Browne et al., 2019; Cotter et al., 2020; Faith et al., 75 

2019; Hamilton-Shield et al., 2014; Hinton et al., 2018; Kumar et al., 2018; Mazzeo et al., 2016; Sabin 76 

et al., 2006; Sperry et al., 2014). The Mandolean® studies had mixed outcomes, two perceived it to 77 

be a feasible intervention (Bergh et al., 2008; Sabin et al., 2006), two did not (Browne et al., 2019; 78 

Hamilton-Shield et al., 2014), and one highlighted the benefits of slowing eating speed but the low 79 

acceptability of the Mandolean® (Hinton et al., 2018).  The ReRace intervention was considered to 80 

be a feasible intervention (Faith et al., 2019). The mindfulness interventions showed promising 81 

results with two reporting positive feasibility (Kumar et al., 2018; Mazzeo et al., 2016) and one 82 

progressing onto a further trial with some modification (Cotter et al., 2020). One highlights the need 83 

to adapt the intervention and recruitment strategies to support retention (Sperry et al., 2014). 84 

3.1.2 Recruitment 85 

Seven papers discussed difficulties with recruitment: two Mandolean® (Browne et al., 2019; 86 

Hamilton-Shield et al., 2014), one educational (Faith et al., 2019) and four mindful-eating (Cotter et 87 

al., 2020; Kumar et al., 2018; Mazzeo et al., 2016; Sperry et al., 2014). The authors explain these 88 

difficulties to be due to a reluctance of both healthcare practitioners and parents to recognise and 89 

address obesity (Hamilton-Shield et al., 2014), and due to the inclusion criteria of the study requiring 90 

patients to experience loss of control overeating (Mazzeo et al., 2016). 91 

 92 

3.1.3. Fidelity and Adherence 93 

One paper (Mazzeo et al., 2016) discussed fidelity to the protocol, highlighting difficulties in session 94 

delivery reported by the therapists, both in terms of covering the material, and with the adolescents 95 

understanding of the content. Eight papers discussed the adherence to the intervention (Browne et 96 

al., 2019; Cotter et al., 2020; Faith et al., 2019; Ford et al., 2010; Hamilton-Shield et al., 2014; Hinton 97 

et al., 2018; Kumar et al., 2018; Mazzeo et al., 2016). Adherence considered the number of sessions 98 

attended and the number of meals conducted using the intervention. Of the three Mandolean® 99 
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papers that reported on the adherence to device use, few patients were able to adhere to the 100 

recommended usage. One reported achieving only 9% of planned exposure (Browne et al., 2019), 101 

another reported only 19% achieving the planned 5-meals a week (Hamilton-Shield et al., 2014) and 102 

in another only 15% of meals eaten on the device (Hinton et al., 2018). Adherence to the RePace 103 

‘Turtle timer’ was high in the first week and dropped considerably during the second week. 104 

Attendance at sessions was reported by five studies, with three achieving greater than 80% 105 

attendance (Cotter et al., 2020; Ford et al., 2010; Kumar et al., 2018), and two not reaching this 106 

threshold (Faith et al., 2019; Mazzeo et al., 2016). 107 

All included RCTs reported on failure to adhere to either the intervention or control (provided in 108 

Table 2 as adherence to intervention/control), therefore it was possible to conduct a meta-analysis 109 

of this primary outcome (Figure 2).  110 

 111 

 112 

Fig 2.   113 

Forest plot for the analysis of between-subjects comparisons investigating the effect of intervention (either 114 

Mandelean, education or mindfulness meditation) compared to control (standard care) on failure to adhere to 115 

intervention, using a random-effects model. Studies depicted to the left of a 0 line demonstrate a finding in 116 

favour of the intervention whereas those to the right favour the control. The diamond at the base of the plot 117 

represents the combined effect of both interventions (Odds ratio) with 95% CIs. 118 
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There was no clear evidence that rates of failure to adhere were different between the intervention 119 

and control arms with an odds ratio (OR) of 1.44 (0.73 to 2.84), P=0.30 [N=7]. There was minimal 120 

statistical heterogeneity (I2=0%). The confidence interval is wide and suggests that the difference in 121 

failure rates between the intervention and the control arm could range from a reduction of 27% to 122 

an increase of 184%. The number of events in each study is fairly small. Despite there being some 123 

evidence for a difference in the Mandolean studies compared to the control with an OR of 1.97 (0.97 124 

to 4.24), P=0.08 [N=4]., this difference was attenuated when including the education and mindful 125 

eating studies. 126 

3.1.4. Retention 127 

Based on the intention for studies to achieve a retention of >80%, three of the six studies that used 128 

the Mandolean® achieved acceptable retention (Ford, et al., 2010; Hinton et al., 2018; Sabin et al., 129 

2006). The remaining three studies (Bergh et al., 2008; Browne et al., 2019; Hamilton-Shield et al., 130 

2014) expressed difficulties with retaining participants, with attrition being notably higher in the 131 

intervention than control (Browne et al., 2019) and one intervention resulting in zero participants at 132 

follow-up in both conditions (Hamilton-Shield et al., 2014). Reasons for drop out included the 133 

practicalities of using the Mandolean® at mealtimes, frustrations with technology (Browne et al., 134 

2019; Hamilton-Shield et al., 2014; Hinton et al., 2018), feeling embarrassed, singled-out or being 135 

teased using the device and the lack of impact on food choice and snacking behaviour (Hamilton-136 

Shield et al., 2014).   137 

One educational intervention met retention (Faith et al., 2019) and one did not (Torbahn et al., 138 

2017); no reasons were provided in either. One mindful-eating intervention met acceptable 139 

retention (Kumar et al., 2018), two of the interventions reached 60-80% and one study achieved just 140 

22% with one participant remaining at follow up (Sperry et al., 2014). Reasons for poor retention, 141 

that affected both intervention and control, were described by the authors to be due to 142 

commitments with work and school, transportation and an ambivalence to the idea of change 143 

(Sperry et al., 2014). Another study included open-text answers, in which participants described their 144 

difficulties in engaging to be most commonly due to difficulty finding the time (Cotter et al., 2020). 145 

Overall, many studies appeared to lack strategies to engage and retain young participants.  146 

 147 
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Table 2: Feasibility, Acceptability and benefit outcomes. 

First 
Author, 

year, 
country, 

study title, 
design 

Recruitme
nt  

Fidelity   
Adherence 

(% ) 
Retention 

(%) 
Reasons  Other  Eating speed  Portion size  BMI 

Adverse 
effects  

Mandolean® Studies  

1.Bergh 
(2008),  

UK 
Single-

armed trial 

NR  

Mean (range) 
62 

days (42–185) 
of treatment 
before BMI 

change  

2 ppts ‘failed 
to comply’.  

 

71% 
retention 

NR  

Median (range) 
Pre = 40g/min 

(20-50)  
Post =20g/min 

(13-29);p=0.028 
(N analysed: 

intervention=5; 
no comparator) 

Median (range) 
Pre = 413g 

(219g-775g) 
Post = 290g 

(168g–344g) p = 

0.043(N 

analysed: 

intervention=5; 
no comparator) 

3 ppts (43%) 
reduced BMI (2.3, 
3.4, and 8.8 kg/m2) 
largely maintained 

at year follow-up (N 
analysed: 

intervention=5; no 
comparator) 

NR 

2.Browne 
(2020), 
Ireland 

Feasibility 
RCT 

'Slow 
recruitme

nt' 

Median no. 
training meals 
=1 (19.2% of 

planned 
exposure) 

 
38% (75% 
in control) 

Connectivity 
issues, difficult 

set-up, 
interfered with 
family meals, 
incompatible 

with routine & 
forgetting 

43/100 (68 min for 
acceptability) 

‘Poor acceptability 
of Mandolean as a 
home-based tool 

for treatment’ 

NR  
However, ppts 
reported being 
more aware of 

ES 

NR  NR  NR 

3a.Ford 
(2010), and 
Hollinghurst 

(2012),  
UK 
RCT 

70% 
(106/152)  

81% Fidelity 

83% 
adherence to 
intervention  

max 15 
appts in 12 
mths; 89% 
completed 

control 

86% study 
retention 

at 12 mths 
(in both 
groups). 

NR  

 ‘A useful adjunct 
to standard 

lifestyle 
modification in 
treating obesity 

among 
adolescents’ 

 No diff to ES (N 
analysed: 

intervention=44; 
comparator=23)  

Meal size 
decreased by 
45g (7-84g) no 

change to 

fullness. (N 
analysed: 

intervention=44
; 

comparator=23) 

Mean BMISDS 
change of 0.36, 
(95% CI -0.27 to 

 -0.46).  
Baseline adjusted 

mean difference in 
standard treatment 

arm. Weight loss 
maintained at 18 

months 0.24 (95% CI 

NR 
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0.11 to 0.36) (N 

analysed: 
intervention=43; 
comparator=46)  

3b.Galhard
o (2012),  

UK 
sub-analysis 

of Ford 

NR  NR  NR  
as part of 

Ford (2010) 
n/a    

Meal duration in 
minutes (CI) 

-1.81 (-4.79 to 
1.17) p=0.21(N 

analysed: 
intervention=14; 
comparator=13) 

Mean change 
(CI) -18g (-107 

to 70) p 
=0.65. No 

change to post-
meal satiety 

p=.33(N 
analysed: 

intervention=14
; 

comparator=13) 

Mean change (CI) - 
BMI SDS 0.14 (-0.36 
to 0.07) p = 0.17(N 

analysed: 
intervention=14; 
comparator=13) 

NR  

4.Hamilton-
Shield 
(2014),  

UK  
ComMando 

Pilot RCT 

58% of 
target 

(21/36) 

19% of ppts 
achieved 5 
meals / wk 

(target 90%)  

44% 
attended GP 
appts every 

3 mths. 
Attendance 
at the study 
 3 months = 

41, 9 
months= 1, 

12 months = 
0 

(intervention 
and control) 

84% 
completed 

intervention(
but only 20% 

using 
Mandolean 
sufficiently 

to meet 

4 
withdrawals 

from 
treatment. 7 
from study 

(6 from 
intervention, 

1 control).  

Technical 
difficulties, 

cumbersome 
to use, not 

child-
friendly 

Fullness hard to 
envisage for 

younger patients.  
  

No systematic 
reductions in ES. 

Qualitative 
reports of slower 

ES  

“Data were not 
formally 

analysed”.No 
visible 

systematic 
changes. Quali 

reported of 
smaller PS   

NR  

Sometimes 
larger PS 
required 
by the 
Mandolea
n to work . 
Prompted 
faster ES. 
Evoked 
teasing / 
embarrass
ment  
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criteria); 89 
% completed 

control 
 

5.Hinton 
(2018),  

UK 
Pilot RCT 

NR  NR 

Median of 
28 (1-80) 

meals over 
6-mths used 
Mandolean®

(71% 
completed 

intervention
; 90% 

completed 
control) 

79% (1 due 
to 

Mandolean®
, 5 due to 

the 
protocol). 

Illness, 
relocation, 

time, 
difficulty of 

use, 
equipment 

issues, 
restrictions 

to food, 
having to eat 
at a table & 

near a 
source of 

power 

Preliminary 
evidence of effect 
but further work 

required to design 
more engaging 
interventions 

Mean % diff (CI) 
I = −11.47 (− 143, 

120) 
C= −15.20 (−39, 

9) (N analysed: 
intervention=2; 
comparator=7) 
Data not saved 

for 15% of meals. 

Mean % diff (CI) 
I = -14.40 (−155, 

127) 

C= −13.61 (− 34, 

6) (N analysed: 
intervention=2; 
comparator=7) 

BMISDS % 
difference (CI) 

I = −1.16 (−4.17, 

1.85) C = −2.37 (−

5.50, 0.76) (N 
analysed: 

intervention=10; 
comparator=9) 

NR  

6.Sabin & 
Bergh 
(2006),  

UK 
Single-

armed trial 

NR  NR  NR  100% NR  

‘May provide a 
novel approach to 
the treatment of 

obesity in 
childhood’   

NR  NR  

7 participants (77%) 
reduced BMISDS 

(mean −0.24 ; range 
-0.1 to -0.57)(N 
analysed = 9) 

NR  

Education studies  

7.Faith 
(2019), USA 

RePace 
Proof-of-
concept 

RCT 

Criteria 
amended 
to include 

those 
with more 
moderate 
obesity to 
support 

slow 
recruitme

nt 

Turtle Timer 
67% (14/21 

days).  
 

Liking 
wk1=89%,  

 
Liking 

wk2=50%. 
Chat Jar used 

Mean 
attendance 
3.6 sessions 
(1.4) (21.4% 
of families 
attended 
<2, 50% 

attended 3-
4 & 28.6% 

attended 5) 
93% 

93% 
retention, 1 

drop out 
intervention, 

3 control. 

NR  

‘This study 
provides 

preliminary 
support’ 

Increases in 
Slowness in 

Eating CEBQ (p < 
0.001) Cohen’s d 

= 1.56.   
Observed ES 

Mouthfuls/min 
(p = 0.12)  

Kcal/min (p = 
0.23 (N analysed: 

NR. 
 No change to 
satiety or food 
responsiveness 

(CEBQ)  

 BMI zscore -0.23 SD 
less for children in 
RePace at 8-weeks 

 (p = 0.03) (N 
analysed: 19 not 

split by arm) 

NR 
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6/7 days, liking 
=100%.                                     

completed 
intervention

; 79% 
completed 

control 

19 not split by 
arm) 

8.Torbahn 
(2017), 

Germany 
Single-arm 
Observatio
nal study 

NR  NR  
 89% 

completed 
intervention 

66% no 
reasons 

given  
NR   

ES change on a 
1-100 scale (of 

FKE-KJ 
questionnaire) 

noted at 1-year. 
Mean (SD) (–
15.74 ± 18.23, 
<0.01) and 2-

years (–15.44 ± 
20.44, <0.01). 

Reduction to ES 
associated with 

BMISDS at 1 year 
(N analysed=131) 

Mean (SD)  
1-year (–0.67 ± 
1.11 <0.01) and 
2-year (–0.54 ± 

1.16 <0.01). 
Reduction in PS 

associated to 
BMISDS at 1 

year (N 
analysed=131) 

BMISDS reduction at 
1 & 2 year (N 

analysed=131) 
NR 

Mindful eating studies  

9.Cotter 
(2020),  

USA 
Pilot single-
arm open-

label 
feasibility 

trial 

'Recruitm
ent was 
slow', 
73% of 
target 

NR  

Attendance 
85% (91% 
completed 

intervention 
; 89% 

completed 
control) 

73% 
(2=schedulin
g, 1 =family 

reasons) 

NR  

Satisfaction scored 
100% 

‘Attendance and 
satisfaction rates 
were promising, 

recruitment 
and retention 
proved more 
challenging.”   

NR  

Qualitative 
‘Helped control 

eating and 
portions’ 

Pre-mean (SD) 35.70 
(5.28), post-mean 
32.79 (9.79) 95%CI 

[−3.38, 9.20] p=.327. 
Cohen’s d, -0.31. 
Trends towards a 

decrease in BMI are 
suggested (mean = 
2.9-point decrease) 

(N analysed=8) 

NR  
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10.Kumar 
(2018),  

USA 
Pilot RCT 

Recruitme
nt 

discontin
ued at  22 

ppts. 
Target 

unclear. 7 
withdrew 
consent 
before 

beginning 

NR  

100% 
completed 

intervention
; 91% 

completed 
control 

100% NR  

‘Found to be 
feasible and 
acceptable in 
adolescents 

with obesity” 

NR  NR  

Median (IQR) 
Weight  

w12 = +2.3kg [-0.7, 
3.2]  

w24 = +4kg [-0.2, 
5.2],  

 
BMI  

w12 = +.6 [-0.2, 1.2],  
w24 = +.9 [0.2, 2.3]  

BMI z-score  
w12= .1 [0, 0.2] 

w24= 0.2 [0, 0.4] 
(N analysed 

intervention = 11;  
Control = 10)  

NR 

11.Mazzeo 
(2013), 
Mazzeo 
(2016),  

USA 
Liber8 

Feasibility 
RCT 

164  
Reported 
recruitme

nt 
challenge

s 

61% 
=Therapists 

able to cover 
all content.  

65% believed 
topics were 
appropriate 

69% believed 
group 

understood  

64.3% 
completed 

intervention
; 77% 

completed 
control 

64.3% 
completed 

intervention 
& 12 (42.9%) 
completed 
follow-up. 

Low 
frequency 

and 
recognition 
of BE & LOC  

Participants report 
the intervention 
Helpful = 76%,  
Very satisfied 

=81%.  
‘Both groups  

show promise’ 

NR  NR  NR  

No ppts 
developed 

any 
significant 

suicidal 
intention, 

self-
harming 

behaviours
, BN or AN 

12.Sperry 
(2013),  

USA 
CHEER 

Pilot RCT 
turned case 

study 

Reported 
recruitme

nt 
challenge

s  

NR  

22% 
completed 

intervention
; control NR  

Case study 
attended  

11/12 
sessions  

School / 
work 

commitment
s, 

transportati
on 

limitations.  
Ambivalence 

to 
change.  

 Recruitment 
would benefit from 
‘Readiness scales, 

and 
individualisation  

NR  NR  
Weight loss of 5.6kg 
across 12wks (n=1; 

case study)  
NR  
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AN = anorexia nervosa, ANQAQ = Adolescent Nutrition Quality and Adherence Questionnaire, BE = binge eating, BMI = Body Mass Index, BN =Bulimia nervosa, BP = Blood pressure, c=control, CBT= cognitive behavioural therapy, CEBQ= 
Child eating behaviour questionnaire, CPRS-SA= Comprehensive Psychopathological Rating Scale Self-Rating Scale for Affective Syndromes (Svanborg & Åsberg, 1994), DCU= delayed usual care, EAH-C = Eating in the Absence of Hunger 

Questionnaire for Children and Adolescents, EDEQ= Eating Disorder Examination-Questionnaire, EDI= Eating disorder inventory  (Garner, 1991), EES-C = Emotional Eating Scale for children, ES= Eating speed, HDL= High density 
lipoprotein, hs-CRP= high sensitivity C-reactive protein, I = intervention, IQR = interquartile range, LDL= Low density lipoprotein, LOC-ED= Loss of Control Eating Disorder Screening Questionnaire, MEQ= mindful eating questionnaire, 

M.I.N.I. =  International Neuropsychiatric Interview version 6.0, NR= not reported, PA=Physical Activity, PAQ = Physical Activity Questionnaire, PS= Portion size, QOL=Quality of life, RCT= Randomised control trial, SDS= standard deviation 
score,  WEL= weight-efficacy lifestyle questionnaire. 

148 
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4.1. Benefits  149 

The secondary outcome of benefits of the interventions are summarised in Table 2. As there was 150 

only one powered RCT (Ford et al., 2010) most of these results are preliminary, thus any attempt to 151 

pool data needs to be taken with caution. We were only able to pool data for BMISDS status as both 152 

portion size and eating speed did not have sufficient suitable data to combine (i.e. three or more 153 

studies).  154 

4.1.1. Eating speed  155 

4.1.1.1. Mandolean® 156 

Two papers found no evidence of systematic reductions in eating speed (Ford et al., 2010; Hamilton-157 

Shield et al., 2014). One paper, reported a decrease in eating rate from median 40 grams/min (20–158 

50) reduced to median of 20 grams/min (13–29) (Bergh et al., 2008). Another paper described that 159 

anecdotally that participants reported being more aware of their eating speed, but this was not 160 

measured (Browne et al., 2019).  161 

4.1.1.2. Education/ Education + Mechanical timer and ‘Chat Jar’ 162 

RePace found an increase in the ‘slowness of eating’ subscale of the CEBQ and a large effect size, but 163 

no observed eating speed changes to mouthfuls/min or kcals/min (Faith et al., 2019). Torbahn 164 

(2017) reported a change in eating speed as denoted by a cumulative average of eating speed score 165 

on the FKE-KJ questionnaire (Warschburger & Petermann, 2007) completed by parents. 166 

4.1.1.3. Mindful eating  167 

No intervention reported on changes in eating speed. 168 

We were unable to pool the eating speed data as (Faith et al., 2019) reported portion size in 169 

mouthfuls/minute whereas both (Ford et al., 2010; Hinton et al., 2018) reported in kcal/minute. 170 

However, we were able to complete Risk of bias assessments on these three studies. 171 

4.1.1.4 Risk of bias assessments for Eating speed 172 

We wrote to all authors to provide further information on their study in order to complete risk of 173 

bias assessments, only one (Hinton et al., 2018) replied. Just one study (Hinton et al., 2018) was 174 

assessed as low risk overall. One was rated as high risk (Ford et al., 2010)and one was rated as 175 

having some concerns (Faith et al., 2019) (Fig. 3). 176 

Fig 3. Cochrane risk of bias (V2) Eating Speed   177 
 178 

STUDY Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Overall 
risk of bias 
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Hinton 2018 Low* Low Low Low Low Low 
 

Ford  
Galhardo 

Low High High Low Low High 

Faith 2019 
 

Some 
concerns 

Low Low Low Low Some 
concerns 

*Author correspondence 179 
Domain 1: Risk of bias arising from the randomization process 180 
Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention) 181 
Domain 3: Missing outcome data 182 
Domain 4: Risk of bias in measurement of the outcome 183 
Domain 5: Risk of bias in selection of the reported result 184 
 185 
 186 

4.1.2. Portion size  187 

4.1.2.1. Mandolean®Three papers reported a decrease in meal size; with portions decreasing by a 188 

mean of 45g (Range 7 to 84 g);(Ford et al., 2010), mean reduction of 123g (Pre = 413g (219g-775g) 189 

Post = 290g (168g–344g)) (Bergh et al., 2008) and a mean reduction of 14.40g (− 155.87, 127.07) 190 

(Hinton et al., 2018). Reductions were accompanied by no change to satiety ratings (Ford et al., 191 

2010; Hinton et al., 2018), which was interpreted as a positive aspect.  192 

4.1.2.2. Education/ Education + Mechanical timer and ‘Chat Jar’ 193 

RePace (Faith et al., 2019) found no effect on total energy intake via 24-hour dietary recall, but a 194 

dose-response was seen with high-attenders reducing total energy and fat but not carbohydrate or 195 

protein. In the observational study (Torbahn et al., 2017), following the intervention a decrease in 196 

portion size on a 1-7 scale was seen at 1-year.  197 

4.1.2.3. Mindful eating  198 

No intervention measured portion size, except for a quote from one participant that suggested some 199 

impact on portion size anecdotally (Cotter et al., 2020). 200 

We did not attempt to pool the portion size data as we only had suitable data from two studies 201 

(Ford et al., 2010; Hinton et al., 2018). 202 

4.1.2.4 Risk of bias assessment for portion size 203 

Risk of bias assessments (Sterne et al., 2019) were conducted on three studies that reported on 204 

portion size (Faith et al., 2019; Ford et al., 2010; Hinton et al., 2018) (Fig.4). Just one (Hinton et al., 205 

2018) was rated as low risk overall. Two were rated as high risk (Faith et al., 2019; Ford et al., 2010). 206 

Fig 4: Cochrane risk of bias (V2) Portion Size  207 

STUDY Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Overall 
risk of bias 

Hinton 2018 Low* Low Low Low Low Low 
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Ford  
Galhardo 

Low High High Low Low High 

Faith 2019  
 

Some 
concerns 

Low Low High Low High 

*Author correspondence 208 
Domain 1: Risk of bias arising from the randomization process 209 
Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention) 210 
Domain 3: Missing outcome data 211 
Domain 4: Risk of bias in measurement of the outcome 212 
Domain 5: Risk of bias in selection of the reported result 213 
 214 

4.1.3. Body size 215 

4.1.3.1. Mandolean® 216 

Of the four papers that report BMI status, three report a reduction. One (Ford et al., 2010) reported 217 

a mean reduction of 0.36 BMISDS maintained at 18 months. Sabin et al., (2006) report that seven 218 

participants (77%) reduced BMISDS and Bergh et al., (2008) found that three participants (60% of 219 

completers) improved BMI, and maintaining the majority of the loss at 12 month check-up. One 220 

paper reports no BMISDS change following six-month use of the Mandolean® (Hinton et al., 2018), 221 

however there was indication of a dose response.  222 

4.1.3.2. Education/ Education + Mechanical timer and ‘Chat Jar’ 223 

RePace reported an average decrease in BMI z-score of 0.24 more than control (Faith et al., 2019). 224 

Torbahn et al. (2017) also reported a decrease in BMI-SDS score following the intervention at one- 225 

and two-year follow-up. 226 

4.1.3.3. Mindful eating 227 

Of the four mindful eating interventions, three looked at body size. The first study reports a non-228 

significant mean decrease in BMI of 2.9 (Cotter et al., 2020). In the second study, a weight reduction 229 

of 14.4lbs was achieved after 12-week intervention (Sperry et al., 2014), however, this is a single-230 

participant finding. The third study demonstrated no differences between intervention and control 231 

arms with an increased average BMI at 24 weeks following intervention (Kumar et al., 2018).  232 

4.1.3.4 Meta-analysis of BMI SDS change 233 

We were able to pool BMISDS status data from three studies  (2 interventions: Mandolean and 234 

mindfulness meditation), totalling 129 participants (Ford et al., 2010; Hinton et al., 2018; Kumar et 235 

al., 2018) (Fig. 5). 236 
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 237 

Fig 5.   238 

Forest plot for the analysis of between-subjects comparisons investigating the effect of intervention (either 239 

Mandelean or mindfulness meditation) compared to control (standard care) on BMISDS using a random-240 

effects model. Studies depicted to the left of a 0 line demonstrate a finding in favour of either intervention 241 

whereas those to the right favour the control. The diamond at the base of the plot represents the combined 242 

effect of both interventions (Odds ratio) with 95% CIs. 243 

There was no effect of either intervention on BMISDS status with an overall mean difference of 0.04 244 

(95% CI -0.39 to 0.46), P=0.86. There was minimal statistical heterogeneity (I2=29%).  245 

4.1.3.5 Risk of bias assessments for body size 246 

Risk of bias assessments (Sterne et al., 2019) were conducted on four studies that reported on 247 

BMISDS status post intervention (Faith et al., 2019; Ford et al., 2010; Hinton et al., 2018; Kumar et 248 

al., 2018) (Fig. 6). Just one (Hinton et al., 2018) was rated as low risk overall. One was rated as high 249 

risk (Ford et al., 2010) and two were rated as having some concerns (Faith et al., 2019; Kumar et al., 250 

2018).. 251 

Fig 6.  Cochrane risk of bias (V2) BMI SDS status  252 

STUDY Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Overall risk of 
bias 

Hinton 2018 Low* low Low Low low Low 
 

Ford  
Galhardo 

Low High High Low Low High 

Kumar  Some 
concerns  

Low Low Low Low Some concerns 
 

Faith 
 

Some 
concerns 

low Low low low Some concerns 

*Author correspondence 253 
Domain 1: Risk of bias arising from the randomization process 254 
Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention) 255 
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Domain 3: Missing outcome data 256 
Domain 4: Risk of bias in measurement of the outcome 257 
Domain 5: Risk of bias in selection of the reported result 258 

5.1  Quality Assessment of single-arm studies 259 

 260 

The adapted version of the Newcastle-Ottawa quality assessment scale was used to assess the 261 

quality of non-randomised controlled trials (Wells et al., 2019) adapted to be of relevance to single-262 

arm studies (Figure 7).  No paper was able to blind participants due to the nature of behavioural 263 

research.  264 

Fig 7: Newcastle-Ottawa Scale adapted for use with single-arm trials and observational 265 

studies 266 

 267 

 Selection Comparability Outcomes 

Bergh (2008)  N/A  

Sabin (2006)  N/A  

Torbahn (2017)  N/A  

Cotter (2020)  N/A  

 268 

Legend: The star coding system enables three elements of each study to be assessed. How study groupings 269 

were allocated, the comparability of each study group and the ascertainment of either the exposure or 270 

outcome of interest for case-control or cohort studies respectively. Each study is awarded one star for each of 271 

three items that is met from criteria provided for Selection and Comparability (Wells et al., 2019).  A maximum 272 

of two stars can be given for Comparability. 273 

 274 

The Newcastle-Ottawa scale was used to assess risk of bias in four studies (Bergh et al., 2008; Cotter 275 

et al., 2020; Sabin et al., 2007; Torbahn et al., 2017). Bergh et al. (2008) and Sabin et al. (2007) were 276 

awarded the maximum three stars for selection.  Due to all the studies being either single arm or 277 

observational studies, there were no stars awarded for comparability.  Bergh et al.,= (2008), Sabin et 278 

al. (2007) andTorbahn et al. (2017) were awarded one star for outcomes, with (Cotter et al., 2020) 279 

not  qualifying for any stars.280 
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6.1. Discussion 

6.1.1. Summary of main findings 
Whilst laboratory studies have shown improvements to eating behaviour and portion size following 

training to reduce eating speed (Andrade et al., 2008; Scisco et al., 2011; Smit et al., 2011), this 

review highlights the difficulties in translating these interventions into acceptable paediatric clinical 

treatments that could improve weight status. On an individual level, some patients derive a positive 

effect from these interventions (Bergh et al., 2008; Ford et al., 2010; Sabin et al., 2006; Sperry et al., 

2014). Ten interventions evaluated feasibility, with six deeming their interventions to be feasible. 

These six studies used different methodologies in different age children, therefore it is difficult to 

use these findings so far to characterise a ‘successful intervention’. Many noted their studies took a 

novel and promising approach which they deemed to provide preliminary evidence for feasibility 

and effectiveness. Only one paper reported quantifiable reductions to eating speed (Bergh et al., 

2008), four reported reductions in meal size (Bergh et al., 2008; Hinton et al., 2018; Sabin et al., 

2007a; Torbahn et al., 2017),and six reducing body size (Bergh et al., 2008; Faith et al., 2019; Sabin et 

al., 2007a, 2006; Sperry et al., 2014; Torbahn et al., 2017). Six studies included longer-term 

measures, with follow-up time-points at 12 months or longer (Ford et al., 2010; Hamilton-Shield et 

al., 2014; Kumar et al., 2018; Mazzeo et al., 2016; Sperry et al., 2014; Torbahn et al., 2017). However, 

this review predominantly highlights the lack of rigorously designed RCT’s in this area, with many of 

the studies being unpowered pilot or feasibility work, or having low participant numbers, meaning 

any findings must be interpreted with caution. 

The suggestion that ‘normalisation’ of eating pace can be achieved alongside improved perceptions 

of satiety (Bergh et al., 2008) and without concurrent changes to diet (Sabin et al., 2006) along with 

the indication of a dose-response (Faith et al., 2019; Hinton et al., 2018) infers that if the 

interventions were adhered to, they may offer adjunctive, or even alternative treatment to the 

traditional ‘eat less, move more’ advice (NHS, 2016). Yet, these results are from under-powered 

small-scale trials, predominantly pilot and feasibility studies, which have not demonstrated sufficient 

acceptability and many of which were at risk of some bias in outcome measurement.  

Whilst many of the reviewed eating speed interventions demonstrated difficulties with recruitment 

and retention, this is not uncharacteristic of paediatric weight management interventions being 

delivered both as health care services and as clinical trials  (Fleming et al., 2015; Gerards et al., 2012; 

Hampl et al., 2011; Markert et al., 2013; Walker et al., 2012). Accordingly, some of the studies 

included in this review found challenges in retaining both control-group and active participants 

(Hamilton-Shield et al., 2014; Sperry et al., 2014), with reasons such as time, and competing work 

and school pressures affecting groups equally. However, the Mandolean® offered additional 
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challenges (Browne et al., 2019; Hamilton-Shield et al., 2014; Hinton et al., 2018), including 

technological and practical reasons that may have explained the higher drop out in the intervention 

arm (Browne et al., 2019). Of note, parents in the ComMando trial reported the intricate set-up of 

the Mandolean®, sometimes requiring a much larger portion size than typical to be plated. Parents 

were given training on determining portion sizes (by weight) and the percentage of different food 

types on the plate, which in some cases, led to larger portions than the children were used to (e.g. 

light vegetables needed to be served in greater portions)(Hamilton-Shield et al., 2014). The prompts 

to ‘speed-up’ confused and rushed children that had, for example, stopped eating to add ketchup to 

their plate (Hamilton-Shield et al., 2014). Families using the Mandolean® also reported that their 

child felt a sense of being ‘singled-out’ which led to teasing and a reluctance to use the device. 

However, when used in an older population the intervention was deemed both feasible and 

beneficial (Ford et al., 2010), thus child age may be an important determinant.  

In contrast, the RePace timer and ‘chat jar’ offered an intervention that could be used by the whole 

family (Faith et al., 2019). Working with the youngest group of patients, with a mean age of 6.4 (1.4 

SD), RePace achieved high acceptability and promising outcomes. This was an intervention 

specifically tailored for use in children of this age group, with puppet characters supporting the 

intervention story. Adaptions to make the Mandolean® more child-centred, with gamification, child-

friendly voices and cartoons were documented during the embedded qualitative study (Hamilton-

Shield et al., 2014) and may offer a route to improve adherence in younger age groups. 

The mindful eating interventions had variable results. The duration of the programme varied greatly, 

with shorter programmes (Cotter et al., 2020; Kumar et al., 2018) unsurprisingly achieving higher 

retention than the longer programmes (Mazzeo et al., 2016; Sperry et al., 2014). These interventions 

seemed to be largely well tolerated, with reported high satisfaction ratings (Cotter et al., 2020; 

Mazzeo et al., 2016). However this finding was not universal, with the CHEER programme 

demonstrating poor feasibility (Sperry et al., 2014). Mindful eating offers a more subtle intervention 

which may facilitate it to be used more often than the home-based Mandolean®, however no 

mindful eating studies measured the frequency that the trained techniques were implemented in 

practice.  

6.1.2. Eating speed as the mechanism of effect 
No measure of eating speed, nor portion size, was recorded for any of the mindful eating 

interventions. Therefore, it is not possible to conclude that the associated effects were mediated by 

slower eating. Whilst we excluded mindfulness-based interventions that did not include eating 

speed, many of the mindful eating interventions also trained in mindfulness skills more broadly. 

Such mindfulness-based therapies have been shown to improve mental health outcomes (Fjorback 
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et al., 2011) and reduce emotional reactivity, rumination and worry (Gu et al., 2015), perhaps 

consequently, supporting weight management. As with many interventions for weight-management, 

it is difficult to unpick the mechanisms of effect from within multicomponent interventions, such as 

the education and mindful-eating programmes included in this review.  Evaluations using the 

Behavioural Change Techniques (BCT) taxonomy (Atkins & Michie, 2014) could be conducted to 

identify the effective components of such interventions.  

There is indication, in line with laboratory-based testing, that Mandolean® training results in a 

decrease in portion size (Ford et al., 2010). This may potentially be due to increased attention to 

hunger and satiety signals that result in earlier termination of eating, or through slower eating 

facilitating the processing of these signals (Robinson, Almiron-Roig, et al., 2014). Interestingly, the 

reduction in portion size may occur even when eating speed does not show a measured decrease, 

suggesting there maybe additional mechanisms at play, or that the effect could have been driven by 

taking part in an eating intervention with the increased focus on consumption. Important to 

feasibility outcomes, the reduction of portion size is accompanied by equal satiation (Ford et al., 

2010; Hinton et al., 2018), and in one case, greater enjoyment of eating (Faith et al., 2019). This 

suggests that if implemented correctly, these interventions could offer a means to decreased intake 

and calories whilst providing the same satiety. This is aligned with research that suggests that 

attentive eating can support memory for recent eating and appetite control (Higgs et al., 2012) and 

with work looking at how the oral processing of food influences satiation and meal size (Ferriday et 

al., 2016). The evidence collated in this systematic review is preliminary, with a focus on clinical 

application in paediatric samples, and sufficiently powered studies would need to be conducted to 

understand the underlying mechanisms specifically.  

6.1.3. Implications for future research  

In the introduction, we discussed a broad range of interventions for eating speed including food 

texture (Bolhuis et al., 2014; Forde et al., 2013; McCrickerd & Forde, 2017) and pacing devices 

(Kadomura et al., 2011, 2013). Yet this review found no studies where these interventions had been 

trialled in paediatric, clinical settings. This review highlights the need for the effectiveness of these 

successful laboratory interventions to be tested in clinical settings, in the search for effective 

treatments to treat childhood obesity. This review also highlights difficulties that arise in translating 

successful laboratory interventions, delivered in controlled environments with focused participants 

to real-life settings where the participants need to engage with the intervention in the context of 

their everyday life. Future clinical research must consider this, and work with participants to develop 

both interventions, and research protocols that are feasible and attainable for them. Laboratory 

research has also focused on aspects of meal eating behvaiour such as bite size, and the rate of 
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deceleration during a meal (Almiron-Roig et al., 2015). No studies were found during our searching 

that had explored these mechanisms in a clinical, paediatric population, which may also offer 

opportunity for future research. Several studies used parent-reported measures of eating speed 

(using subscales of the CEBQ or FKE-KJ questionnaires), either in conjunction with objective 

measures of eating speed (Faith et al., 2019), or alone (Torbahn et al., 2017). Future research into 

the effectiveness of novel interventions designed to slow eating speed may benefit from objective, 

standardised measures of eating speed (grams/min) in participants, where possible. 

6.1.4. Strengths and limitations of the review process 
This is the first review to explore the use of eating speed in clinical care for obesity exclusively in 

children and adolescents. Whilst there is always a risk of that not all relevant research has been 

identified, with the extensive search strategy and the expertise and clinical connections of the 

review team, we are confident that all relevant research has been included. Limitations to this 

review include the heterogeneity of the results, which prevented including more studies within the 

meta-analysis or meta-analyses of additional outcomes being conducted. The studies included in this 

review are of weak-moderate quality with small sample sizes and often no comparator group, thus 

results must be considered conservatively. Further limitations of these papers include the 

generalisability of findings based on the included sample. Many studies excluded participants due to 

mental health and learning difficulties, known contributors to obesity risk (Public Health England, 

2014). Black and minority ethnic (BAME) children are also disproportionately affected by obesity 

(Caprio et al., 2008; Public Health England, 2019) and whilst some samples were ethnically 

representative, many included studies did not report these data. In particular, the participants 

within UK studies were predominantly white. Poor representation in clinical research potentially 

results in treatments that are maladapted to meet diverse needs and affects interpretation of 

effectiveness (Byrd et al., 2018; Caprio et al., 2008; Taylor et al., 2016). Furthermore, although the 

search strategy was thorough, some clinical trials may not have been identified. However, our 

systematic and detailed search strategy should have assisted in identifying all trials and in reducing 

publication bias. In addition, while two of the included studies were conducted by two of the 

authors of this review, to ensure impartiality, these papers were emailed in an identical manner to 

the co-authors carrying out the RoB analysis and the authors from these two papers were not 

involved in the conducting of the RoB analysis. 

 

6.1.5. Deviations from protocol 
There were no deviations from the protocol. 
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6.1.6. Clinical implications and conclusions 
This review highlights the shortage of quality evidence in this field. Whilst these studies are small-

scale and predominantly not powered to show an effect, there is suggestion that eating speed and 

mindful eating may be a beneficial adjunctive approach to weight management treatment. As many 

of these studies have not proceeded on to full-stage trials in response to their poor feasibility scores, 

further work to develop interventions and research protocols that are simple, engaging, age-

appropriate, and adhered to may help children and young people employ eating speed to support 

their weight-goals. In addition, we recommend that outcomes should include an objective measure 

of eating speed and long-term (at least 12 months) follow up of BMI change to allow thorough 

assessment of future trials. Application of the behaviour change taxonomy to evaluate each 

component of novel interventions may also improve the intervention development process. 

Moreover, learning from this review, intervention designers should seek to develop interventions 

and research protocols in a child-centric manner, holding children and families central to the design 

process. We see that interventions designed for adults, do not necessarily translate to successful 

interventions in children (Hamilton-Shield et al., 2014). Instead, patient involvement, co-design and 

a person-based approach (Yardley et al., 2015) may enhance the success of the interventions and 

the research processes.    
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manufacturers, or others. 8  
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Other methods 7 Describe any additional information sources or search methods used. 8 

SEARCH STRATEGIES 

Full search strategies  8 
Include the search strategies for each database and information source, copied and pasted exactly 
as run.  

Appendix B 
for the 
OVID 
search 
strategy 

Limits and restrictions 9 
Specify that no limits were used, or describe any limits or restrictions applied to a search (e.g., date 
or time period, language, study design) and provide justification for their use. 6 

Search filters 10 
Indicate whether published search filters were used (as originally designed or modified), and if so, 
cite the filter(s) used. 

 N/A 

Prior work 11 
Indicate when search strategies from other literature reviews were adapted or reused for a 
substantive part or all of the search, citing the previous review(s).  N/A 

Updates 12 Report the methods used to update the search(es) (e.g., rerunning searches, email alerts).  N/A 

Dates of searches 13 For each search strategy, provide the date when the last search occurred. 8 

PEER REVIEW 

Peer review 14 Describe any search peer review process.  N/A  

MANAGING RECORDS 

Total Records 15 
Document the total number of records identified from each database and other information 
sources. 

 Figure 1 

Deduplication 16 
Describe the processes and any software used to deduplicate records from multiple database 
searches and other information sources. 8 

    
PRISMA-S: An Extension to the PRISMA Statement for Reporting Literature Searches in Systematic Reviews  
Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP, Moher D, Page MJ, Koffel JB, PRISMA-S Group.  
Last updated February 27, 2020.   
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PRISMA 2020 for Abstracts Checklist (Page et al., 2021) 
 

Section and Topic  
Item 
# 

Checklist item  
Reported 
(Yes/No)  

TITLE   

Title  1 Identify the report as a systematic review. Yes 

BACKGROUND   

Objectives  2 Provide an explicit statement of the main objective(s) or question(s) the review addresses. Yes 

METHODS   

Eligibility criteria  3 Specify the inclusion and exclusion criteria for the review. Yes 

Information sources  4 Specify the information sources (e.g. databases, registers) used to identify studies and the date when each 
was last searched. 

Yes 

Risk of bias 5 Specify the methods used to assess risk of bias in the included studies. Yes 

Synthesis of results  6 Specify the methods used to present and synthesise results. Yes 

RESULTS   

Included studies  7 Give the total number of included studies and participants and summarise relevant characteristics of studies. Yes 

Synthesis of results  8 Present results for main outcomes, preferably indicating the number of included studies and participants for 
each. If meta-analysis was done, report the summary estimate and confidence/credible interval. If comparing 
groups, indicate the direction of the effect (i.e. which group is favoured). 

Yes 

DISCUSSION   

Limitations of evidence 9 Provide a brief summary of the limitations of the evidence included in the review (e.g. study risk of bias, 
inconsistency and imprecision). 

Yes 

Interpretation 10 Provide a general interpretation of the results and important implications. Yes 

OTHER   

Funding 11 Specify the primary source of funding for the review. Yes 

Registration 12 Provide the register name and registration number. Yes 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 
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Appendix B – Search Strategy from OVID  

1. ((Chew* or bite* or Eat* or meal or food or oral-process* or intake) adj2 (speed or pace or slow* or behav* or 

rate or duration or size or frequency or min* or attentive* or focus* or curve)).mp. [mp=title, abstract, original 

title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, 

organism supplementary concept word, protocol supplementary concept word, rare disease supplementary 

concept word, unique identifier, synonyms] 

2. 2. (child* or paediatric* or pediatric* or adolesce* or teen* or youth or infant or boy* or girl*).mp. [mp=title, 

abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword 

heading word, organism supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

3. 3. ((child* or paediatric* or pediatric* or adolesce* or teen* or youth or infant or boy* or girl*) not (woman or 

women or man or men or adult or pregnan* or maternal or gestation* or fetal or rat or mouse or animal)).mp. 

[mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, 

keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms]  

4. 4. 1 and 2  

5. 5. 1 and 3  

6. 6. (Interven* or adjust* or adapt* or modif* or manipulate* or monitor or reduc* or retrain* or treat* or slow or 

normali* mandolean* or manometer or hapifork or "smart fork" or "bite counter" or "mindful eat*" or "mindful-

eat*" or texture or consistency).mp. [mp=title, abstract, original title, name of substance word, subject heading 

word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 

supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

  

7. 7. 1 and 3 and 6  

8. 8. (hospit* or clinic* or patient* or "health care" or "primary care" or "secondary care" or doctor or nurse or 

consultant or dietician).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 

floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 

supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

  

9. 9. 1 and 3 and 6 and 8  

10. 10. (overweight or obes* or BMI* or "body weight" or "metabolic syndrome" or "metabolic disorder" or "body 

fat" or "fat mass" or "adipose" or "waist-hip" or "waist circumference" or "abdominal fat").mp. [mp=title, 

abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword 

heading word, organism supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  
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11. 11. ((overweight or obes* or BMI* or "body weight" or "metabolic syndrome" or "metabolic disorder" or "body 

fat" or "fat mass" or "adipose" or "waist-hip" or "waist circumference" or "abdominal fat") not (anorex* or 

bulima* or underweight)).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 

floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 

supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

  

12. 12. 1 and 3 and 6 and 8 and 11  

13. 13. remove duplicates from 12 

 

 

 

 

Appendix C: Mandometer/lean access details 

 

Mandometer devices can be accessed for research studies through Mandometer AB, S-141 04 Huddinge +46 8 556 406 00 

info@mandometer.com. 

 

 

Appendix D: Details of excluded full-text articles 

 

No. First author Year Title Reason for exclusion 

1 Skjåkødegård, HF 2016 Study Protocol: A randomized controlled trial evaluating the 
effect of family-based behavioral treatment of childhood and 
adolescent obesity–The FABO-study 

Intervention does not 
involve eating rate 

2 Rigondet, R 2019 An innovative family and home-based intervention for the 
prevention and management of pediatric obesity: The ProxOB 
program 

Intervention does not 
involve eating rate 

3 Ramalho, S 2018 APOLO-Teens, a web-based intervention for treatment-seeking 
adolescents with overweight or obesity: study protocol and 
baseline characterization of a Portuguese sample 

Intervention does not 
involve eating rate 

4 Saelens, BE 2002 Behavioral Weight Control for OverweightAdolescents Initiated 
in Primary Care 

Intervention does not 
involve eating rate 

5 Warschburger, P 2001 Conceptualisation and evaluation of a cognitive-behavioural 
training programme for children and adolescents with obesity 

Intervention does not 
involve eating rate 

6 Njardvik, U 2018 Incorporating Appetite Awareness Training Within Family-
Based Behavioral Treatment of Pediatric Obesity: 
A Randomized Controlled Pilot Study 

Intervention does not 
involve eating rate 
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7 Henes, ST 2010 Medical nutrition therapy for overweight youth in their 
medical home: The KIDPOWER experience 

Intervention does not 
involve eating rate 

8 Wald, ER 2011 Treating Childhood Obesity in Primary Care Intervention does not 
involve eating rate 

9 Hilbert, A 2020 Cognitive-Behavioral Therapy for Adolescents with an Age-
Adapted Diagnosis of Binge-Eating Disorder: A Randomized 
Clinical Trial 

Intervention does not 
involve eating rate 

10 Chirita-Emandi, A 2014 Outcomes of Neurofeedback Training in Childhood Obesity 
Management: A Pilot Study 

Intervention does not 
involve eating rate 

11 Fiechtner, L 2018 Rationale and design of the Clinic and Community Approaches 
to Healthy Weight Randomized Trial 

Intervention does not 
involve eating rate 

12 Martinez-Gomez, D 2009 Design and evaluation of a treatment programme for Spanish 
adolescents with overweight and obesity. The EVASYON Study 

Intervention does not 
involve eating rate 

13 López-Alarcón, M 2020 Mindfulness affects stress, ghrelin, and BMI of obese children: 
a clinical trial 

Intervention does not 
involve eating rate 

14 Robertson, W 2011 Two-year follow-up of the Families for Health' programme for 
the treatment of childhood obesity 

Intervention does not 
involve eating rate 

15 Dreimane, D 2007 Feasibility of a hospital-based, family-centered intervention to 
reduce weight gain in overweight children and adolescents 

Intervention does not 
involve eating rate 

16 Smith, KL 2015 Do Overweight Adolescents Adhere to Dietary Intervention 
Messages? Twelve-Month Detailed Dietary Outcomes from 
Curtin University’s Activity, Food and Attitudes Program 

Intervention does not 
involve eating rate 

17 Myers, ML 2018 Case study: behavior changes in the family-focused obesity 
prevention HOME Plus program 

Intervention does not 
involve eating rate 

18 Serra-Paya, N 2015 Effectiveness of a Multi-Component Intervention for 
Overweight and Obese Children (Nereu Program): 
a Randomized Controlled Trial 

Intervention does not 
involve eating rate 

19 Looney, SM 2014 Examining the effect of three low-intensity pediatric obesity 
interventions: a pilot randomized controlled trial 

Intervention does not 
involve eating rate 

20 Robinson, TN 2013 Family, community and clinic collaboration to treat overweight 
and obese children: stanford GOALS-A randomized controlled 
trial of a three-year, multi-component, multi-level, multi-
setting intervention 

Intervention does not 
involve eating rate 

21 O’Connor, TM 2011 Feasibility of an obesity intervention for paediatric primary 
care targeting parenting and children: helping HAND 

Intervention does not 
involve eating rate 

22 Weyhreter, H 2003 Evaluation of an outpatient treatment program for obese 
children and adolescents 

Intervention does not 
involve eating rate 

23 Lallemand-Jander, D 2014 Beneficial Effects of Family-Based Multiprofessional Therapy 
on Obesity and Eating Behavior in Children Are Independent 
on Group or Individual Settings 

Intervention does not 
involve eating rate 

24 Berge, JM 2016 Family Matters Intervention: a Three-Arm Superiority RCT Not yet recruiting 
when review 
conducted 

25 Slyper, AH 2014 Increased hunger and speed of eating in obese children and 
adolescents 

Not an intervention 

26 Wake, M 2016 Let's Nudge: pilot randomised trial for a nudge-based obesity 
intervention in the home for children presenting to 
paediatricians 

Trial registration only, 
no published works 
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27 Buchter, D 2017 Does a health information technology developed by children 
and their parents improve obesity therapie? 
 

Intervention does not 
involve eating rate 

28 Dominique Durrer 2015 Ambulatory health information system for obesity prevention 
and treatment (pathmate) tailored for teenagers: A 
preliminary longitudinal study 
 

Intervention does not 
involve eating rate 

29 Vanessa A  2009 A randomised controlled trial of a community-based healthy 
lifestyle program for overweight and obese adolescents: The 
Loozit study protocol 

Study protocol, no 
trial information 
found 
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