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Abstract
Background: Obesity is regarded as one of the most serious challenges public health faces in the
21st century for adults and children alike. Accordingly weight management interventions remain a
public health priority aiming to reduce the burden of obesity and co-morbidities. Therefore this
review aims to assess the effectiveness of non-surgical weight management interventions for obesity in the UK. Method: Thirty one databases were searched that identified 20 articles for inclusion. Articles were screened and quality scored using the “Effective Public Health Practice Project
Quality Assessment Tool”. Meta-regression analysis (MRA) was undertaken on seven studies that
allowed for effect size calculations. Results: In adult populations, lifestyle interventions that targeted both diet and physical activity, delivered in the private sector were most effective in reducing weight and/or BMI, and were more cost-effective. In children the most successful interventions
mirrored adult interventions, but were family-orientated. MRA supported these findings. Most
frequent intervention duration was 12 weeks. Discussion: The results provide evidence to support
policy makers for the effective delivery of weight management interventions. Findings suggest
that weight management interventions in the UK are effective in reducing weight and/or BMI for
both children and adults. Interventions delivered in the private sector (e.g. Weight Watchers),
targeting diet and physical activity levels, demonstrated the highest levels of effectiveness. However, compared to these models, NHS programmes are less well defined in the research literature
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and may not have been optimised. For children, effectiveness is improved by family-level programmes incorporating children and their parents.
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1. Introduction
Obesity is an ever growing concern for both adults and children alike. In the UK, it has been reported that 25%
of UK adults are obese, whilst a further 41% of men and 32% of females are overweight [1]. With regard to
children (aged under 16), 31% of boys and 29% of girls are classed as either overweight or obese [2]. Obesity in
children is stated as one of the most serious challenges in the 21st century [3]. Indeed, McQuigg et al. (2008)
concluded that weight management interventions should be a public health priority to alleviate the burden of
disease in the general population.
Weight-related morbidity and mortality has a significant impact on individuals’ quality of life with associated
risks such as cancer and cardiovascular disease and places a large burden on the NHS [4] [5]. Indeed, McCormick and Stone (2007) estimate the annual cost to the NHS of obesity and relating morbidities as between
£991-1124 million. Amidst various solutions, physical activity (PA) is becoming an increasingly important intervention to reduce a variety of chronic diseases [6]. As a consequence, tackling inactivity is paramount and has
the potential to have a substantial impact on public health [3] [7]. This exemplifies the importance of interventions that target PA behaviour change. The relatively low cost and minimal side-effects in comparison to clinical
and pharmacological interventions further support the adoption of interventions targeting behaviour change in
levels of PA.
Previous reviews of weight management interventions have generally concluded that engagement in PA programmes is successful in reducing weight [8] [9], and that in child population success is greatly improved when
adults are targeted in a family-level intervention [3]. More specifically, weight management interventions with a
family focus (i.e., those that target children and parents) can significantly increase the likelihood of successful
and maintained weight loss [10]. Despite various reviews being undertaken in the area, the focus of these articles
has generally been on world-wide weight management interventions, and thus a review focusing solely on UKbased interventions would add to our knowledge base and provide a specifically tailored account for UK policy
makers and regional Public Health departments.
As such, the primary purpose of the following investigation is to undertake a review and meta-regression
analysis of research articles that have examined non-surgical weight management interventions within the UK in
both adult and child populations. Second, it is hoped the results will help to provide an evidence base to inform a
payment by results tariff suitable for UK weight management interventions. Finally, meta-regression would allow for quantitative identification of the effect size as well as identifying possible confounding factors.

2. Method
2.1. Inclusion Criteria
1) Published in English.
2) Published in a peer reviewed journal for quality assurance.
3) Weight management intervention (excluding surgery).
4) Undertaken within the UK.
5) Included obese participants representative of the general UK population.
6) Weight management is the main research area of the study.

2.2. Search Strategy
Thirty-one databases were searched including: Annual Reviews, Applied Social Science Index and Abstracts,
BHI Net (British Humanities Index), BIDS (ingenta connect), Clinical Evidence, Cochrane Central Register of
Controlled Trials, Cochrane Database of Systematic Reviews, DARE, Education Research Complete, ERIC full
text, EPPI Centre databases, Index to THESES, JSTOR, LibWeb, Medline, NetLibrary, Oxford Reference
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Online: ProQuest, PsychARTICLES, PsychINFO, Science Direct, Social Care Online, Sociological Abstracts,
Social Policy and Practice, Social Science Citation Index, Swetswise, Web of Knowledge, Web of Science,
Wiley Interscience and ZETOC. The search was undertaken in August, 2012. The individual search terms, and
various sequences of the following were inputted; “obesity”, “weight management”, “weight loss”, “weight programm”, “weight intervention”. In total, 38,217 titles were manually screened by two researchers and 154 abstracts were identified for possible inclusion. From these abstracts, 35 articles received in-depth screening resulting in a final sample of 20 articles (see Tables 1 and 2). All articles were reviewed independently by the first
and second authors. Figure 1 shows a detailed flow diagram of the inclusion process.

2.3. Analysis
Study quality was determined using the “Effective Public Health Practice Project Quality Assessment Tool” [11]
[12], which has been used in a wide range of public health reviews [13]. The quality of each article was assessed
independently by the first and second authors. Scores were compared and any disparities were discussed with
the third author until a consensus was reached. The main variables for which data were sought were type of
study design, participants and settings, type of intervention, effectiveness, cost-effectiveness, and study quality.

3. Results
3.1. Type of Study Design
A total of twenty articles were identified and included in the review. Of these, fourteen involved adult and six
involved children participants. In terms of study design, of the adult articles eight were cohort, four were RCT,
one was cohort analytical, and one was observational. Of the child articles, four were cohort, and two were RCT.
Unlike other fields of research the high number of cohort studies is deemed a negative, although, the practical
nature of the interventions means that often RCTs are impractical and inappropriate [3].

3.2. Participants and Settings
The studies used a range of participants; most used participants from NHS-managed organisations. Twelve of
the adults studies included participants from NHS-based interventions [13]-[24] the remaining two studies used
participants from the general population [25] [26]. From the articles investigating children, three used participants from the NHS [27]-[29] whilst three recruited from the general population [30]-[32].

3.3. Type of Intervention
The type of intervention delivered varied across the studies. From the fourteen adult articles, four delivered interventions in the private sector, whilst nine were administered in the public sector. Jolly et al. (2011) assessed a
selection of interventions from the private and public sector. Notably, the most frequently adopted intervention
was a lifestyle-based programme consisting of PA and nutrition management elements [18] [24]-[26] [33],
whilst GP up-skilling was used in three papers [17] [20] [23]. Private sector programmes such as Weight
Watchers [15] [34] and Slimming World [15] [16] were also popular. The following interventions were all used
once: The Camelon Model [14], Rosemary Conley [15], NHS group weight loss programme [15], GP one-toone support [15], pharmacist one-to-one help [15], calorie restriction [21] and PA management [22].
The content of the interventions targeting weight loss in children mirrored the lifestyle approach utilised by
many of the adult programmes. That is, a focus on PA and nutrition. The scope was broader with a family-centred approach aiming to promote behaviour change beyond the obese child in question. Five interventions were
group-based consisting of various models, with four of these using acronyms; the MEND approach was used
twice [30] [31], GOALS was used once [32], and FBBT was used once [27] whilst a general lifestyle improvement approach was taken by Edwards et al. (2006). Finally, the remaining article used a NHS one-to-one based
intervention [29].

3.4. Effectiveness
Specific information on weight loss and success of each intervention detailed within the studies can be found in
Table 1 (adult articles) and Table 2 (child articles). Broadly, interventions were effective in the adult population,
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Table 1. Description of adult articles.
Author/
Date

Method,
conditions and
outcome
measures

Effect

Quality
score

N/A

Weak

No significant reduction in
body weight or any other
characteristics (BP, HR,
RER), between the control
and intervention.

N/A

Weak

Counter
Weight
Project
Team (2004)

GP practice
n = 80, UK 62
Cohort analytical. Practice up skilling and
practices
GP practice staff retraining to deliver
included and
retrained. Success interventions that include
18 acted as
of practice
self-monitoring, stimulus
control.
monitored via
control, eating behaviour,
Patients
patient
cognitive restructuring,
recruited n =
recruitment and nutrition education, and
1256 mean age
weight change. relapse management.
50.6 years,
mean BMI 36.9

93.5% of practices
successfully trained, 75.8%
actively recruiting.
91% of patients received
intervention. 33% showing
clinically beneficial weight
loss at 12 months, mean
reduction 3.2 kg.
Reductions seen 3 month
−3.7 kg (n = 599), at 6
months—4.3 kg (n = 388) at
12 months −3.2 kg (n =
282).

N/A

Weak

Counter
Weight
Project
Team
(2005)

GP practice
n = 80, UK. 62
practices
included and
18 acted as
control
Patients
recruited n =
1549 mean age
49 years, mean
BMI 36.9

49% classed as completers,
attending required appoints
at 3, 6, and 12 months. A
third of these achieved a
weight loss of 5% or more
at 12 months. Reductions
seen 3 month −3.3 kg (n =
728), at 6 months—4.2 kg
(n = 492) at 12 months −3.2
kg (n = 445).

N/A

Weak

Counter
Weight
Project
Team (2008)

At 12 months 30.7% of
attendees lost 5% of more of
their body weight. Females
lost average of 2.8 kg, males
Practice up skilling and
GP practice
lost 3.4 kg. At 24 months
Cohort
retraining to deliver
n = 65.
average weight loss was
GP practice staff interventions that include
Patients
−2.3 kg, (n = 357) 31.9% of
retrained. Success self-monitoring, stimulus
recruited n =
24 month attendees lost 5%
of practice
control, eating behaviour,
1906 (females
or more of total body
monitored via
cognitive restructuring,
= 1468, 77%)
weight. Reductions seen 3
patient
nutrition education,
mean age 49.4
month −3.34 kg (n = 775)
recruitment and physical activity
years, mean
mean BMI change −1.22, at
weight change guidelines and relapse
BMI 37.1.
6 months—4.24 kg (n =
management.
548) mean BMI change
−1.55 at 12 months −2.96
kg (n = 642) mean BMI
change −1.08.

Sample

NHS referral
Scheme n =
Ahern, Olson, 29,326 (female
Aston, and
= 26,252),
Jebb (2011) median age 49
years, median
BMI = 35.1%

Intervention

Findings

Median weight change for
Observational
all referrals was −2.8 kg.
data
Twelve sessions of WW at Those on first referral lost
retrospectively
a cost of £45 per
more losing median of −5.4
analysed. Twelve
participant to the NHS.
kg (5.6% of initial weight).
WW sessions.
A third lost > 5% of initial
Weight (kg)
body weight.

Lifestyle intervention,
based on self
determination theory
RCT
Carroll,
Premenopausal
targeting PA and eating
lifestyle
Marshall,
females, n = 13
behaviour. Advised to do
intervention (n =
Borkoles,
(females = 13),
four hours self-chosen
6), control (n = 7)
Ingle, Barker mean age 40.9
exercise and two
BMI, body fat,
and Tan
years, mean
structured exercise session
VO2, BP, HR,
(2007)
BMI = 39.2
per week, 30 minutes
RER
walking per day. Three
months followed my nine
months maintenance.

Cohort
Practice up skilling and
GP practice staff retraining to deliver
retrained. Success interventions that include
of practice
self-monitoring, stimulus
monitored via
control, eating behaviour,
patient
cognitive restructuring,
recruitment and nutrition education, and
weight change. relapse management.
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Continued
Cohort
12 week
The Camelon model
intervention
includes, behavioural
using the
modification techniques to
Gray,
Camelon model.
achieve healthy diet
Anderson,
Mens Health Two focus groups
(including smoking and
Clarke,
Clinic, n = 105 (n = 8) to
alcohol awareness),
Dalziel, Hunt, (Females = 0). evaluate
increase physical activity,
Leishman and Mean age 50.9 programme.
goal setting,
Wyke (2009)
Weight change
self-monitoring and food
(kg), BMI and
diary all delivered in a
waist
group setting.
circumference.
Pre and post

80 participants completed
intervention (76.2%). Mean
weight loss 4.98 kg, BMI
reduction of 1.29, waist
reduction of 7.53 cm.
Average weight loss
compared to pre intervention is
3.7%. Qualitative findings
suggest participants enjoyed
the intervention, delivery and
the fact it was tailored.

Seven interventions and
one control were available:
WW
Weight watchers,
RCT
All programmes achieved
Slimming world, Rosmary
12 week
weight loss, however the only SW
Conley, NHS group
Primary care, n intervention
significant weight loss
Jolly, Lewis,
weight loss programme
= 740, mean using one of
intervention was weight
RC
Beach, Denley,
(size down), general
(females =
seven weight loss
watchers (p < 0.001) this
Adab, Deeks,
practice one-to-one
69.4%) age
programmes and
significance was maintained
SD
Daley, and
support, one-to-one
49.3 years,
a comparator
at 12 months (p = 0.025).
Aveyard
pharmacist support, choice
Mean BMI
control group.
Commercial programmes
GP
(2011)
of intervention and a
33.6%
Weight loss (kg).
achieved significantly greater
minimal intervention
Pre, post and
weight loss then primary care
P
comparator control group
follow up.
programmes (p = 0.004).
who were given 12
Choice
vouchers for local leisure
services.
Control

N/A

Moderate

BMI KG
12 m (12 m)
0.36
0.46
(0.31)
0.32
0.36
(0.23)
0.39
0.38
(0.24)
0.18
0.31
Moderate
(0.21)
0.15
0.19
(0.09)
0.20
0.11
(0.09)
0.31
0.42
(0.24)
0.20
0.18
(0.11)

91 enrolled, 62 of these
completed, 34 still attending
Cohort
at 24 weeks. Average weight
General
12 week
change was −5.4 kg. 57% of
Lavin, Avery,
practice
slimming world
completers achieved at least
Whitehead,
n = 107
Body weight
5% weight loss. After 24
Rees, parsons,
A 12 week voucher system
(females =
(kg), BMI,
weeks average weight loss was
N/A
Moderate
Bagnall, Barth
to Sliming world.
89%) Mean age attendance, Well
11.1 kg and 86% had lost at
and Ruxton
49.5 years,
being (specific
least 5% of body weight.
(2006)
mean BMI 36, measure not
Significant improvement in
stated)
well being (p < 0.05)
maintained at week 24 (p <
0.05).
At 6 months 53% were still
engaged, at 12 months 29%
General
The intervention consisted were engaged. Between 6 and
practice
of lifestyle changes with 12 months there was a
Cohort
McConnon, n = 111
support for nutrition and significant reduction in
12 month internet
Kirk and
(females =
physical activity to sustain usefulness (p = 0.02) of the
intervention
N/A
Weak
Ransley
77%) mean age
weight control. Including intervention. Scores on
website
(2009)
45.7 years,
personalised advice to
satisfaction identified mainly
satisfaction
median BMI
participants based on their neutral responses regarding
34.5
responses.
weight loss, motivation,
support, healthy eating, PA
and quality of life.
49% of participants in internet Figures estimated
RCT
Weak
General
The intervention consisted condition enrolled at 12
from graph
McConnon,
12 month internet
practice
of lifestyle changes with months compared to 70% in
6 m 12 m
Kirk, Cockroft,
intervention (n =
n = 221
support for nutrition and the usual care condition.
Harvey,
111) v usual care
Internet
0.02
0.08
(females =
physical activity to sustain Mean weight loss was 1.3 kg
Greenwood,
(n = 110)
77%) mean age
weight control. Including (internet) v 1.9 kg (usual care),
Thomas,
Weight, BMI,
45.8 years,
personalised advice to
which was non-significant (p =
Ransley and
dietary, lifestyle,
Usual
median BMI
participants based on their 0.56). No significant
0.07 0.08
Bojke (2007)
PA, and quality
care
34.4
responses.
differences reported on
of life
self-report measures.

239

J. Randall et al.

Continued
Referred from Cohort
hospital obesity 10 week
Packianathan, clinic
intervention with
Sheikh, Feben n = 45 (females 2 year
and Finer
= 45). Mean
maintenance
(2002)
age 49.1 years, phase.
mean BMI
Weight, BMI,
37.1.
EDI-2

For 10 weeks a calorie
Mean weight loss after 10
intake was reduced to 900, weeks was 9.7 kg, mean
with 2 meal replacements. percentage lost was 9.8%.
Followed by 2 year
Of the EDI subscales the
maintenance during which only significant reduction
half maintained meal
was body dissatisfaction (p
replacement and half
< 0.001). 8% of EDI scores
received structured diet
suggest psychological traits
plan.
linked to eating disorders.

Cohort
12 week
intervention—
Small changes
General
Weight (kg),
population
BMI, body fat
n = 71 (female
Paxman, Hall,
(biological
= 53) mean age
Harden,
impedance),
45.63 years,
O’Keeffe and
waist
mean BMI
Simper (2011)
circumference,
37.29, mean
BP, well-being,
weight 104.8
POMS, eating
kg.
questionnaire,
cholesterol,
triglycerides and
food diaries.

40 participants completed
intervention. Significant
reduction in weight (p <
12 week intervention
0.005) BMI (p < 0.005),
called Small Changes.
body fat (p = 0.019), waist
Session are weekly for 2
circumference (p = 0.008),
hours facilitated by
HDL Cholesterol (p = 0.04)
experts. Focus included
and a total mood (p < 005).
nutrition, PA,
A significant improvement
self-monitoring and goal
in well-being was noted (p <
settings. Measures taken at
0.005). No significant
baseline and 12 weeks.
change in BP, overall
cholesterol, triglycerides or
glucose.

Hospital weight
Cohort physical
management
activity
service n = 21
Quinn, Doody
intervention.
(females = 21),
and O’Shea
Cardiovascular
mean age =
(2008)
fitness, IPAQ,
37.6 years,
IWQOL-lite,
mean weight
APA
117.9 kg

18 completed. No
16 week physical activity significant decrease in
intervention consisting of weight, or improvement in
four one hour education IPAQ and IWQOL.
sessions. Sessions
Cardiovascular fitness did
involved understanding the improve (p < 0.001).
principals of exercise.
Overall attitude to exercise
was noted as improving

BMI

KG
Moderate

0.91

0.69

BMI

KG

Weak

0.22

0.18

KG = 0.04

RCT Group
based
intervention (n= 8 week intervention
Control
Sniehotta,
53) or a leaflet consisting of 6 group
Questionnaires completed at
(kg)
Dombrowski,
control (n = 28). sessions. Topics included baseline, 3 months and six
Avenell,
Primary care n Weight, waist
goal setting, behavioural months. Significant
Johnston,
= 81 (females = circumference, diary, pedometer, PA and reduction in waist
McDonald,
61%), mean
body fat, BP, HR, diet planning, relapse
circumference was noted
Murchie,
age 56.56
6 minute walk
prevention,
between the intervention
Ramsay,
years, mean
test, self-reported self-monitoring and barrier and control condition (p =
Robertson and BMI = 36.73 PA, self-reported prevention. Control group 0.047) at baseline and 6
Araujo-Soares
food frequency, received standard care and months, no other significant Intervention
(Kg)
(2011)
TPB
BHF leaflets contain the differences noted.
questionnaire,
above information.
APCPS, ACS,
SSS, IPQ-R

Weak

0.08

Moderate

0.12

BP = Blood Pressure; HR = heart Rate; RER = respiratory Exchange ratio; VO2 = Oxygen Consumption; EDI-2 = Eating Disorder Inventory 2; IPAQ
= International physical Activity questions—short form; IWQOL-Lite = Impact of Weight on Quality of Life Questionnaire—Short form; APA—Attitude to Physical Activity questionnaire; TPB questionnaire = Theory of Planned Behaviour Questionnaire; APCPS = Action Planning and Copping
Planning Scales; ACS = Action Control scale; SSS = Social Support Scale; IPQ-R = Illness perception Questionnaire-R. RCT = randomised control
trial, CCT = Clinical controlled trial.

withten studies [14]-[17] [20] [21] [23] [26] [33] [34] reporting a reduction in weight (kg) or BMI in adults, with
four articles demonstrating no reduction [18] [22] [24] [25]. Of those targeting children, all six reported a reduction in weight (kg) or BMI SDS [27]-[32].
To elaborate, the largest mean reduction in weight was 9.8 kg recorded through a ten week structured calorie
controlled diet plan and management [21]. This followed two studies that demonstrated private sector delivered
interventions were effective in producing significant weight loss. More specifically, Lavin et al., (2006) found a
mean reduction of 5.4 kg through Slimming World, whilst the Weight Watchers intervention in Jolly et al. (2011)

240

J. Randall et al.

Table 2. Articles relating to childhood obesity.
Author/
Date

Sample

West
Midlands
obesity
Baker and awareness
Saunders programme
(in press) n= 212
families,
Mean age =
10.5 years

Croker,
Viner,
Nicholls,
Haroun,
Chadwick,
Edwards,
Wells, and
Wardle
(2011)

Method,
conditions and
Intervention
Findings
outcome
measures
Cohort
Attendance was 80.4%. The
10 week after MEND involved 20
article states that significant
school
sessions, twice weekly for improvements in PA
Community
two hours. Primary carer’s behaviours were noted (3.8
group sessions attendance was mandatory hours more per week) as
(MEND), BMI, when children were present. well as improvements in
waist
Comprised of
nutrition scores and a
circumferences, measurements, nutrition, reduction in BMI (−0.8) and
PA, HR,
behaviour change and PA. waist circumference
Nutrition score
(−2.7 cm).

Great Ormond
Street
RCT
Hospital, n = 35 received
72 children FBBT
(mean age = intervention
10.3 years,
37 went on a
69.4%
waiting list
female), n = control.
59 parents
BMI, SD, BP,
(mean BMI = FM & FFM
30.8)

Cohort
Observation
study of stand
NHS weight
management
care for
children.
Weight, BMI
SDS,

Quality
score

N/A

Moderate

22 children completed.
BMI
KG BMI
Median number of sessions
SDS
FBBT ran for 6 months and was 9 with 18 children
involved advice on whole completing 10 or more.
family lifestyle change,
Significant reduction in BMI
Treatment 0.04 0.06 0.18
behavioural weight control SDS but not BMI. No
Moderate
programme. Aim to reduce significant changes in
fat and energy intake, and weight and body
increase PA and
composition. Significant
parent-child interaction.
reduction in BP (p < 0.05).
Control 0.15 0.02 0.15
Significant BMI difference
between groups (p = 0.03).

Four month intervention,
the first two months
27 children completed the
Great Ormond
consisted of weekly
intervention and PA
Street
Cohort,
sessions, the latter two were measurements, 25 children
Hospital
Four month
Edwards,
fortnightly sessions.
completed the psychological
n = 33
group based
Nicholls,
Assessments at each
measures.
families, n = intervention
Croker, Van
session, advice given on
Significant differences in
33 children BMI, weight,
Zyl, Viner
lifestyle change,
Weight (p = 0.01), height (p
(females =
height,
and Wardle
behavioural weight control < 0.001) BMI SDS (p <
23), mean age Piers-Harris self
(2006)
programmes, nutrition, PA, 0.001), Piers-Harris score (P
10.1 years,
concept scare,
self-monitoring, goal
= 0.01), CDI (p = 0.001). No
BMI SDS = ChEAT, CDI
setting, relapse prevention, significant differences in
3.23
food diaries and rewards for ChEAT.
homework completion.
NHS weight
management
programme
Sabin, Ford,
n = 137
Hunt, Jamal,
(females =
Crowne and
74), Median
Shield
age = 11.7
(2007)
years, mean
BMI SDS =
3.6

Effect size

Standard NHS childhood
obesity care which
comprised of one-to-one
expert support. This
includes lifestyle change,
PA guide, Nutritional
information, family
behaviour change and
invitations of PA sessions.

79 (58%) completed of
which only 58 were seen for
12 months. Over 12 months
mean BMI SDS reduction of
0.3. The fall in BMI was
significantly correlated with
age at entry (r = 0.567; p <
0.001). 61% of children had
at least on parent affected by
obesity.

KG

BMI SDS

0.08

0.31

Moderate

N/A

Weak

Six month MEND
37 children completed the
BMI BMI z
RCT
intervention, consisting of 9 intervention and 45 for
Five public
MEND
week MEND programme control however missing
Sacher,
health obesity
Kolotourou,
Intervention = and 12 week free family
data for measures was high.
service sites.
Chadwick,
60, Control = swim pass.
A significant difference was
n= 116
Intervention 0.41 0.59
56. BMI,
Multi-component lifestyle noted in BMI (p = 0.05),
Cole,
(females =
Moderate
Lawson,
weight, Waist programme based on
waist circumference (p =
63), mean age
Lucas and
circumference, nutrition, sport science,
0.02), Diastolic BP (p =
10.3 years,
Singhal
body fat, Global psychology and social
0.03), HR (p = 0.001), PA
Mean BMI
(2010)
self-esteem, PA, cognitive theories. Sessions hours (p = 0.07), Sedentary
SDS = 2.77
BP, HR,
were group based with 8 - behaviour (p = 0.002) and
Control
0.12 0.02
15 children in each session. global self-esteem (p = 0.05)
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Continued
60 families completed over
50% of the sessions
BMI
Community
consisting of 47 children.
post
based
70% of children reduced
Watson,
GOALS is a family
(12 m)
recruitment
BMI with mean change of
Dugdill,
approach to changing eating
n = 121
0.09 (p < 0.001). For 26 of
Pickering,
and PA behaviours.
families,
Cohort, GOALS
these children at 12 months
Bostock,
Involved a total of 18 two
mean age
intervention,
weight reduction had been
Hargreaves,
hour group based weekly
10.17 years, BMI, weight,
maintained. Children whose Completers 0.01
Staniford
sessions after school which
Mean BMI
family member reduced
and Cable
was delivered by specialists
SDS = 2.93,
BMI showed a significantly
(2011)
and experts in the field.
mean adult
larger decrease in BMI SDS
C+ follow
BMI 31.35
(p < 0.01), which was not
0.05
up
maintained at 12 month
follow up.

BMI
SDS
post
(12 m)
Weak
0.16

0.16

MEND = Mind Exercise Nutrition Do It!; HR = Heart Rate; PA = Physical Activity; CDI = Children’s Depression Inventory; ChEAT = Children’s
Eating Attitudes Test; GOALS = Getting Our Active Lifestyles Started; FM = Fat mass; FFM = fat Free Mass.

Figure 1. Flow diagram of the selection process of research articles.
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reported a mean loss of 4.43 kg. The duration of these private sector interventions was twelve weeks.

3.5. Cost Effectiveness
Despite the cost of intervention delivery being a key factor in the adoption and success of the intervention this
was rarely reported. From the twenty studies reviewed, only three adult articles documented evidence of the
costs of delivering the intervention [15] [16] [33]. McConnon et al., (2007) noted that the cost per person for an
Internet-based intervention was £992.40 vs. £276.12 for usual care. The Internet intervention consisted of key
lifestyle behavioural changes, however, in terms of weight loss, the internet intervention was less effective than
usual care whilst dropout was higher. It is assumed the substantially higher cost of the Internet-based intervention is due to initial start-up costs and design of the website. In comparison, Lavin et al., (2006) reported costs of
£44.50 per person with PCT discount, plus an additional £7 for GP support. This intervention took advantage of
private sector delivery as participants attended Slimming World for twelve weeks. In addition to the weight loss
of 5.4 kg reported above, dropout rates were low, and for those remaining at 24 weeks average weight loss was
11.1 kg. Finally, Jolly et al. (2011) reported costs for each of the six interventions assessed. Costs were as follows: Weight Watchers £55, Slimming World £49.50, Rosemary Conley £55, NHS “Size Down” £70, GP care
£90.86, Pharmacy £90.43 (all programmes had an additional cost of £21.87 for administrative costs). Three of
the interventions were privately run and three were publicly delivered, hence, the average total cost for the three
private sector programmes equalled £75.04, with public sector programmes averaging £105.63, per person.
Whilst these conclusions should be noted with caution due to only three studies reporting cost-effectiveness,
private sector programmes appear to be the most cost effective.

3.6. Quality Score
A quality score was undertaken on all papers. The “Effective Public Health Practice Project Quality Assessment
Tool” [11] was used to assess various elements of each article including, selection bias, study design, confounders, blinding, data collection methods, and dropouts. Of the adult articles, no study scored a strong rating, six
scored moderate, and eight scored weak (see Table 1 for more detail). In regard to the child studies, no study
scored strong, four were moderate, and two scored weak (see Table 2 for more detail).

3.7. Meta-Regression Analysis (MRA)
The further explore the data, MRA was undertaken. Limited reporting of data restricted data analysis. When appropriate data were present, effect size calculations were undertaken using the approach described by Cohen
(1988). Effect sizes were calculated for BMI as this was the most consistently reported information. Due to these
inconsistencies, only seven studies were included in this stage of analysis (three children and four adult). A total
of 19 effect sizes were computed from these seven studies (see Table 1 & Table 2). For studies that reported
multiple effect sizes these were weighted accordingly, to minimise the influence of bias.

3.8. Preliminary Meta-Analysis
Results from 19 BMI effect size calculations reported in the seven studies with usable measurements were analysed. Given the aim of the interventions is to reduce BMI, successful interventions are signified by a negative
effect size. Hence, within the range of reported effect sizes, the more negative the more successful. The funnel
plot (Figure 2) shows the results reported from studies with smaller sample sizes (vertical axis) giving the most
widely scattered range of effect size (horizontal axis) while those from studies with larger sample sizes lie
within a narrower range, which are more or less evenly distributed around the sample mean effect size of −0.28
(which is reported in Table 3).
According to sampling theory, larger-sample estimates should be more precise than smaller-sample estimates,
with the precision of estimates varying in proportion to the square root of sample size. As such, the funnel plot
in Figure 2 suggests that this literature is reliable in its findings and does not suffer from undue publication bias.
Because there is no clear tendency for small sample studies (i.e. those with low square root of sample size) to
cluster on one side or other of the mean, we conclude that there is likewise no systematic tendency in the literature to over- or under-report effect sizes. Moreover, BMI effect sizes reported by the study with the largest sample lies within the 95 percent confidence interval around the mean reported in Table 3. This preliminary analysis
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Figure 2. Funnel plot. Note: excluding three values from RCT control groups;
hence, 16 observations.
Table 3. Descriptive statistics for BMI effect size.
Mean

95% Confidence Interval

−0.28

−0.40

−0.17

Note: excluding three values from RCT control groups; hence, 16
observations.

suggests that the typical weight management intervention is successful in achieving a mean BMI effect size of
around −0.28, which is significant in comparison to zero (p < 0.001).

3.9. Meta-Regression Analysis
Regression analysis using ordinary least squares (OLS) was used to regress the dependent variable—BMI effect
size—on a range independent variables. The guiding principle in MRA is that parsimonious models are preferred, particularly when using small data sets (as in the current study). As such the independent variables were
reduced to simple binary values (i.e., 0, 1 or 2). For each variable an omitted category was used as a comparison,
these were Completion_3m to indicate completion of the intervention including a 3 month follow up, with a reference category of those with follow up results at six and 12 months; Methodology_RCT for those with RCT design, with the reference category consisting of cohort studies; Treatment for all treatment condition effects arising from RCT studies, the reference category was control groups; Quality_1 to indicate study quality score;
Adult to differentiate between adults and child articles; Private_2 to identify publicly funded but privately provided interventions, the reference category consisted of all programmes funded and provided by the public sector.
The estimated regression coefficients reported in Table 4 measure the effect of the state of each binary variable relative to its reference category (or categories), or of a one unit change in the square root of the sample
size (SqRt_SS). Individually, the coefficients all have sensible interpretations and, with one exception, with five
relationships differing significantly. The positive coefficient on the square root of the sample size (SqRt_SS)
means that as the sample size rises so reported effect sizes become, other factors held constant, less negative1.
This suggests that large sample size acts to attenuate what otherwise are likely to be excessively large reported
effects. The estimated coefficient on Completion_3M is not statistically significant, but does suggest that intervention effects are smaller (i.e. less negative) when measured at completion or after three months than when
1

The positive coefficient does not imply that the effect sizes are necessarily positive; the estimated effect size depends also on all the influences on effect size in the model.
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Table 4. Meta-regression analysis of the UK literature
on interventions to reduce obesity.
Dependent variable

BMI

SqRt_SS

0.034

J. Randall et al.

(4.25)**
Completion_3M

0.165
(1.44)

Methodology_RCT

0.382
(2.60)*
−0.296

Treatment

(1.70)
−0.491

Quality_1

(4.14)**
−0.382

Adult

(3.22)**
Private_2

−0.190

_cons

−0.346

(1.77)
(3.39)**
Observations

19

F (7, 11)

17.07

Adjusted R2

0.74

Note: t-statistics in parentheses (computed from cluster-robust
standard errors which, in spite of the small sample size, are larger
than the default standard errors and so provide a conservative approach to inference) **p < 0.05; **p < 0.01.

they are measured after either six or 12 months. This is consistent with intervention effects increasing after the
intervention rather than falling away.
With respect to the effect of research methodology on reported results, the coefficients on Methodology_RCT
and Treatment should be jointly interpreted: the former measures the general effect of RCT methodology (including on control group effects), whereas the latter measures the effect of RCT methodology only on the effect
sizes measured for treatment groups (i.e. excluding control group effects). As such, RCT methodology yields a
much smaller (i.e. less negative) effect size compared to cohort studies, but this effect is much less dramatic
when considered in the light of the effects on treatment groups only. The combined effect of these two variables
is still positive (0.086), although not statistically different from zero (p = 0.529). (But note that when the sum of
two or more coefficients is in the direction of zero, the precision threshold for rejection rises.). The overall result
for these two variables suggests that effect sizes obtained from RCT will be almost nine percentage points
smaller—less negative—than those obtained from other methodologies. In other words, cohort studies typically
report higher effect sizes which may exaggerate the effect in comparison to the more robust RCT. Conversely,
and reassuringly, the estimated coefficient on Quality_1 suggests that higher quality studies, other factors held
constant, yield substantially larger effect sizes than do lower quality studies.
The final two results may be important from a policy perspective:
1. One striking result is the greater efficacy of interventions targeted to adults (Adult) compared to those for
children. Other influences held constant, adults’ interventions generally have a strong effect size by −0.382; i.e.,
other influences held constant, some 38 percentage points more effective.
2. One clear policy implication is that private-sector delivery is more effective than public-sector provision.
Other influences held constant, private sector interventions generally have a greater effect size of about −0.190
in comparison to public sectors interventions. However, all three of the privately delivered programmes singled
out for analysis come from one study, so this finding should be treated with caution (or, better, as a guideline for
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further research, which is one of the purposes of MRA).
Next, the results as a whole are considered to draw a broad conclusion. All of the indicator variables act in relation to the constant term. Consequently, the combined effect size implied by the constant and all the binary indicator variables is given by their sum. Therefore for a study with a mean sample size, all factors held constant,
an effect size of 0.50 would be expected. Finally, we issue a word of caution. This is a small sample study. Although ordinary least squares (OLS) was used for this analysis, which has known and useful small sample characteristics, appropriate technique cannot substitute for data. Hence, these results should be taken as indicative.

4. Discussion
This systematic review with additional MRA explored the effect of UK weight management interventions on
reductions in weight and BMI in adults and children. The majority of the research articles identified a significant
reduction in weight and/or BMI following engagement in a PA or diet-based intervention for both adult and
children populations, supporting previous reviews [8] [9].
As noted previously, the largest reduction in weight was 9.8 kg recorded through a structured calorie controlled diet plan and management [21]. This was closely followed by Lavin et al., (2006) who reported a reduction of 5.4 kg through Slimming World, whilst the Weight Watchers intervention in Jolly et al., (2011) reported
a loss of 4.43 kg. In conjunction with the results from the MRA, the most effective interventions were lifestyle
programmes that targeted PA levels and diet management. This is something future interventions need to include.
The financial costs of interventions are often of great interest to policy makers. Yet, despite this, only three
articles consider the costs of interventions [15] [16] [33]. The findings of these three studies and of the MRA
reported above are consistent in suggesting the worthwhile adoption of private sector interventions that are already in place, such as Weight Watchers and Slimming World, due to their cost effectiveness, efficacy in reducing weight/BMI, and reduced dropout rates. Thus, private sector programmes may be particularly beneficial
from a variety of policy considerations. However, typically private programmes are compared to NHS provisions whose effectiveness is not guaranteed. In particular research does not detail the specific content of public
sector interventions, thus we are unaware if these have been optimised. No costs for childhood interventions
were noted.
Overall, the review indicates a higher incidence of weight management interventions for adult populations
compared to children, together with a wider variety of types of interventions. This is perhaps unsurprising given
that childhood obesity interventions are still at a very early stage in their development. Despite this, obesity in
children is stated as one of the most serious challenges in the 21st century [3] and the present review highlights
that further research into the design, delivery and effectiveness of childhood weight management interventions
in the UK is needed. The MRA specifically noted that interventions focusing on adults were generally more effective than those with child participants. However, interventions that encompass the entire family appear the
most successful in reducing childhood obesity, which also support previous findings [3].
The interventions employed in the studies varied in length (2 - 6 months), although the majority were twelve
weeks. It may also be worth noting that despite the tendency to implement a weight management programme for
twelve weeks; most interventions reported a reduction in weight/BMI at completion. As such there is no certainty as to how well these programmes help patients in the crucial area of maintaining weight loss. It is at the
stage of completion that issues arose with maintenance, with substantial drop-out of participants between completion and follow-up/maintenance data collection. Corresponding with previous literature, no intervention offered support to participants following completion. Nevertheless, it is at this point individuals appear to need
further support, to reduce remission. In short, this highlights the importance of offering continuous support to
maintain weight reductions and provides an interesting area of future research.
Overall, it is noteworthy that none of the interventions delivered were explicitly underpinned by theory. Future interventions may be able to improve success if developed interventions were informed by theoretical
knowledge. However, a recent review suggested that interventions developed using the transtheoretical model
have not conclusively found significant changes, especially after 12 months [35]. Despite this, developing and
implementing weight management interventions that are informed by theoretical frameworks may increase the
likelihood of successful and maintained weight loss [36].
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4.1. Further Research

It would be useful for future investigations to consider paying more attention to childhood interventions, since
this is an area of high concern and only recently appears to have been documented in the literature. This would
be particularly useful in the UK to allow policy makers to have an accurate point of reference. It would also be
of interest for future research to investigate the association between theoretical concepts and the development of
interventions as theoretical underpinning is likely to increase success. Maintaining weight loss appears to be an
issue of high concern; most studies predominately implemented a 12 week intervention, which offers little insight into long term weight loss. Aligned with this, further research may wish to look closer at public sector programmes, particularly regarding optimisation of these interventions, which has not been clearly established in
previous research.
An empirical concern highlighted from this review is the strength of previous research studies. Overall, the
quality of most UK-based studies appears to be poor, as made evident by both the quality scoring and by the
paucity of observations available for MRA. Although the high number of cohort based studies was not surprising, further RCT or CCT would be beneficial. In addition, focus needs to be paid to statistical analysis, as it was
evident that the level of analysis in most of the noted studies was limited at best. Enhanced statistical quality
could also benefit future MRA.

4.2. Limitations
Unlike previous reviews the current review only focused on UK based articles. This did significantly limit access to papers as many high quality articles have been published outside of the UK. Despite this, the present review details a specific focus of the effectiveness of UK weight management interventions. Furthermore, the
MRA was limited to BMI reductions rather than weight loss, as so few studies published the data to calculate
effect sizes.

4.3. Concluding Remarks
In conclusion, the findings suggest that weight management interventions within the UK are effective in reducing weight and/or BMI for both children and adults typically for a duration of 12 weeks. From this it can be
identified that the most effective approaches are delivered in the private sector, targeting both diet and PA levels,
whilst effectiveness is further improved with child populations if programmes include parents and children. It is
important to note that previous research is not explicit in detailing the optimisation of public health interventions.
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