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Introduction

1.1	the need for a guideline
Obesity is defined as a disease process characterised by excessive body fat accumulation with
multiple organ-specific consequences.
Obesity in Scotland has reached epidemic proportions and its prevalence is increasing. The
impact on physical and mental well-being is now recognised at a national level.
The financial impact of treating obesity and obesity-related disease is substantial. In Scotland,
in 2001, the NHS cost was estimated at £171 million.1 Only a small proportion of this included
weight loss interventions. This estimate did not include the costs for the individual to attend
medical appointments, absence from employment and associated lost productivity.
Treatment for affected individuals with elevated health risks, provided within clinical settings,
represents only one part of a broader societal solution. The need for a comprehensive and
multisectoral approach to obesity prevention is clear. Effective action requires addressing
the commercial, environmental and social policy drivers of obesity. These are beyond the
scope of this clinical guideline and approaches to broader determinants are discussed in other
documents.2,3
This clinical guideline updates and supersedes the previous SIGN guidelines on obesity in adults
(SIGN 8,1996) and obesity in children and young people (SIGN 69, 2003). Sections 3-15 focus
on adult obesity and sections 16-19 cover childhood obesity.

1.2

REMIT of the guideline
This guideline provides evidence based recommendations on the prevention and treatment of
obesity within the clinical setting, in children, young people and adults. The focus of prevention
is on primary prevention, defined here as intervention when individuals are at a healthy weight
and/or overweight to prevent or delay the onset of obesity. The guideline addresses:





primary prevention of obesity in children, young people and adults
treatment of overweight/obesity by diet and lifestyle interventions
treatment of obesity by pharmacological therapy and bariatric surgery
prevention of weight regain following treatment.

The key questions addressed by the guideline are displayed in Annex 1.
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1.3	definitions
1.3.1

AGE
Adults are defined variously in the clinical and epidemiological literature as aged over 16
or aged over 18. The definition used by service providers also varies. Most of the studies on
children and young people are conducted in school aged children.

1.3.2

Body Mass Index
Body Mass Index (BMI) is a measure of weight status at an individual level and takes account of
the expected differences in weights in adults of different heights. BMI is calculated by dividing
a person’s weight in kilograms by the square of their height in metres ie:
body weight (kg)
height (m)2
The calculation produces a figure that can be compared to various thresholds that define whether
a person is underweight, of normal weight, overweight or obese. For adults these thresholds
are described in Table 14 (See Annex 2 for adult BMI chart).
Table 1: BMI thresholds in adults
BMI kg/m2

Definition

<18.5

Underweight

18.5 - 24.9

Normal range

25 - 29.9

Overweight

30 - 34.9

Obesity I

35 - 39.9

Obesity II

≥40

Obesity III

BMI thresholds are the same for both sexes but BMI can be less accurate for assessing healthy
weight in certain groups where there are variations in muscle mass and fat mass, ie athletes,
older people and patients with muscle weakness/atrophy. At a population level, increased
mortality and higher incidence of disease related to increased fat mass are seen most markedly
when BMI rises above 30 kg/m2. The threshold for increased risk may be lower for specific
disease categories and some population groups (see section 4.2).
1.3.3	outcomes
The primary outcome of interest for the adult section of the guideline was intentional weight
loss expressed as absolute weight loss (kg), % of body weight lost or, for bariatric surgery, %
excess weight lost (where current weight is compared to a measure of ‘ideal’ body weight for
height, based on BMI or tables compiled by insurance providers).5 Outcomes for childhood
weight management are less clearly defined in the literature (see section 17).
1.3.4	weight management
Throughout this guideline the term ‘weight management’ generally encompasses the following
goals:
1.
2.
3.
4.

2

Primary prevention of excess weight gain
Weight loss (usually completed within three to six months)
Prevention of weight regain (from three to six months onwards)
Optimising health and reducing risk of disease (whether or not weight loss is achieved).

1 INTRODUCTION

1.4	target users of the guideline
This guideline will be of particular interest to those working in primary care, secondary and
tertiary NHS weight management services and those involved in management of services for long
term conditions especially diabetes and cardiovascular disease. It will help provide direction
for planning at local and national levels and will also be of interest to voluntary sector and
commercial weight loss organisations, to patients and the general public.

1.5

Statement of intent
This guideline is not intended to be construed or to serve as a standard of care. Standards
of care are determined on the basis of all clinical data available for an individual case and
are subject to change as scientific knowledge and technology advance and patterns of care
evolve. Adherence to guideline recommendations will not ensure a successful outcome in
every case, nor should they be construed as including all proper methods of care or excluding
other acceptable methods of care aimed at the same results. The ultimate judgement must be
made by the appropriate healthcare professional(s) responsible for clinical decisions regarding
a particular clinical procedure or treatment plan. This judgement should only be arrived at
following discussion of the options with the patient, covering the diagnostic and treatment
choices available. It is advised, however, that significant departures from the national guideline
or any local guidelines derived from it should be fully documented in the patient’s case notes
at the time the relevant decision is taken.

1.5.1

P rescribing of licensed medicines outwith their mar k eting
authorisation
Recommendations within this guideline are based on the best clinical evidence. Some
recommendations may be for medicines prescribed outwith the marketing authorisation (product
licence). This is known as “off label” use. It is not unusual for medicines to be prescribed outwith
their product licence and this can be necessary for a variety of reasons.
Generally the unlicensed use of medicines becomes necessary if the clinical need cannot be met by
licensed medicines; such use should be supported by appropriate evidence and experience.6
Medicines may be prescribed outwith their product licence in the following circumstances:
 for an indication not specified within the marketing authorisation
 for administration via a different route
 for administration of a different dose.
"Prescribing medicines outside the recommendations of their marketing authorisation alters
(and probably increases) the prescribers’ professional responsibility and potential liability. The
prescriber should be able to justify and feel competent in using such medicines."6
Any practitioner following a SIGN recommendation and prescribing a licensed medicine outwith
the product licence needs to be aware that they are responsible for this decision, and in the
event of adverse outcomes, may be required to justify the actions that they have taken.
Prior to prescribing, the licensing status of a medication should be checked in the current
version of the British National Formulary (BNF).

1.5.2	additional advice to nhsscotland from NHS quality improvement
scotland and the scottish medicines consortium
NHS QIS processes multiple technology appraisals for NHSScotland that have been produced
by the National Institute for Health and Clinical Excellence (NICE) in England and Wales.
The Scottish Medicines Consortium (SMC) provides advice to NHS Boards and their Area Drug
and Therapeutics Committees about the status of all newly licensed medicines and any major
new indications for established products.
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2

Key recommendations
The following recommendations and good practice points were highlighted by the guideline
development group as being clinically very important. They are the key clinical recommendations
that should be prioritised for implementation. The clinical importance of these recommendations
is not dependent on the strength of the supporting evidence.

2.1

Prevention of overweight and obesity in adults
B

Individuals consulting about weight management should be advised to reduce:
 intake of energy-dense foods (including foods containing animal fats, other high fat
foods, confectionery and sugary drinks) by selecting low energy-dense foods instead
(for example wholegrains, cereals, fruits, vegetables and salads)
 consumption of ‘fast foods’ (eg ‘take-aways’)
 alcohol intake.

B	Individuals consulting about weight management should be encouraged to be physically
active and reduce sedentary behaviour, including television watching.

2.2

Health benefits of weight loss in adults
;; 
Weight loss targets should be based on the individual’s comorbidities and risks, rather
than their weight alone:
 in patients with BMI 25-35 kg/m2 obesity-related comorbidities are less likely to be
present and a 5-10% weight loss (approximately 5-10 kgs) is required for cardiovascular
disease and metabolic risk reduction.
 in patients with BMI>35 kg/m2 obesity-related comorbidities are likely to be
present therefore weight loss interventions should be targeted to improving these
comorbidities; in many individuals a greater than 15-20% weight loss (will always
be over 10 kg) will be required to obtain a sustained improvement in comorbidity.
Some patients do not fit these categories. Patients from certain ethnic groups (eg South
Asians) are more susceptible to the metabolic effects of obesity and related comorbidity
is likely to present at lower BMI cut-off points than in individuals of European extraction.
The thresholds for weight loss intervention should reflect the needs of the individual.

2.3

Assessment in adults
D	Healthcare professionals should discuss willingness to change with patients and then
target weight loss interventions according to patient willingness around each component
of behaviour required for weight loss, eg specific dietary and/or activity changes.

2.4

Weight management programmes and support for weight loss
maintenance in adults
A	Weight management programmes should include physical activity, dietary change and
behavioural components.

2.5

Dietary interventions in adults
A	Dietary interventions for weight loss should be calculated to produce a 600 kcal/
day energy deficit. Programmes should be tailored to the dietary preferences of the
individual patient.
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2.6

Physical activity in adults
B	Overweight and obese individuals should be prescribed a volume of physical activity
equal to approximately 1,800-2,500 kcal/week. This corresponds to approximately
225-300 min/week of moderate intensity physical activity (which may be achieved
through five sessions of 45-60 minutes per week, or lesser amounts of vigorous physical
activity).

2.7

Pharmacological treatment in adults
A	Orlistat should be considered as an adjunct to lifestyle interventions in the management of
weight loss. Patients with BMI ≥28 kg/m2 (with comorbidities) or BMI ≥30 kg/m2 should
be considered on an individual case basis following assessment of risk and benefit.

2.8

Bariatric surgery in adults
;; 
Bariatric surgery should be included as part of an overall clinical pathway for adult
weight management.
C	Bariatric surgery should be considered on an individual case basis following assessment
of risk/benefit in patients who fulfil the following criteria:
 BMI ≥35 kg/m2
 presence of one or more severe comorbidities which are expected to improve
significantly with weight reduction (eg severe mobility problems, arthritis, type 2
diabetes).
AND
;; 
evidence of completion of a structured weight management programme involving diet,
physical activity, psychological and drug interventions, not resulting in significant and
sustained improvement in the comorbidities.

2.9

Referral and service provision in adults
;;

2.10

Diagnosis and screening in children and young people
C

2.11

 ealth Boards should develop explicit care pathways offering a range of weight
H
management interventions which may be targeted at the various subgroups of the
population. Implementation should include a continuous improvement approach
integrating ongoing audit and evaluation.

BMI centiles should be used to diagnose overweight and obesity in children.

Prevention of overweight and obesity in children and young
people
C	Sustainable school based interventions to prevent overweight and obesity should be
considered by and across agencies. Parental/family involvement should be actively
facilitated.
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2.12

Treatment of obesity in children and young people
B	Treatment programmes for managing childhood obesity should incorporate behaviour
change components, be family based, involving at least one parent/carer and aim to
change the whole family’s lifestyle. Programmes should target decreasing overall
dietary energy intake, increasing levels of physical activity and decreasing time spent
in sedentary behaviours (screen time).
D	In most obese children (BMI ≥98th centile) weight maintenance is an acceptable
treatment goal.
D	Weight maintenance and/or weight loss can only be achieved by sustained behavioural
changes, eg:
 healthier eating, and decreasing total energy intake
 increasing habitual physical activity (eg brisk walking). In healthy children, 60
minutes of moderate-vigorous physical activity/day is recommended
 reducing time spent in sedentary behaviour (eg watching television and playing
computer games) to <2 hours/day on average or the equivalent of 14 hours/
week.
D	The following groups should be referred to hospital or specialist paediatric services
before treatment is considered:
 children who may have serious obesity-related morbidity that requires weight loss
(eg benign intracranial hypertension, sleep apnoea, obesity hypoventilation syndrome,
orthopaedic problems and psychological morbidity)
 children with a suspected underlying medical (eg endocrine) cause of obesity
including all children under 24 months of age who are severely obese (BMI ≥99.6th
centile).
D	Orlistat should only be prescribed for severely obese adolescents (those with a BMI
≥ 99.6th centile of the UK 1990 reference chart for age and sex) with comorbidities
or those with very severe to extreme obesity (BMI ≥3.5 SD above the mean of the
UK 1990 reference chart for age and sex) attending a specialist clinic. There should be
regular reviews throughout the period of use, including careful monitoring for side
effects.
D	Bariatric surgery can be considered for post pubertal adolescents with very severe
to extreme obesity (BMI≥3.5 SD above the mean on 1990 UK charts) and severe
comorbidities.
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Obesity in adults

3.1	prevalence of obesity in adults
The Scottish Health Survey is a series of national surveys carried out in 1995, 1998, 2003 and
2008 which record data on adults over 16 years of age, including weight, height and waist
and hip measurements. Figure 1 illustrates the rising prevalence of overweight and obesity in
Scotland based on these four surveys.
Figure 1 Overweight and obesity prevalence in adults in Scotland.7
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3.2	health consequences of obesity in adults
Obesity severely impacts on the health and well-being of adults,8, 9 increasing their risk of a range
of conditions including diabetes, cancer, and heart and liver disease, as illustrated in Table 2.
Table 2: Comorbidities associated with overweight and obesity in adults
(Where not explicit, odds ratios (OR) and relative risks (RR) relate to comparisons of a
particular overweight or obese population with a population with BMI within the normal
range.)
Asthma

Overweight and obese patients are more likely to develop asthma in a
given period; odds ratio (OR) of incident asthma in obese compared to
normal weight adults was 1.92 (OR 1.38 for overweight patients).10

2++

Cancer

There is an association between obesity and increased risk of developing
leukaemia11 and cancer of the breast,12,13,14 gallbladder,15 ovaries,14,16
pancreas,14,17 prostate,18 colon,14,19,20 oesophagus,21,22 endometrium,14,19,20
and renal cells.14,23

2++
2+

Coronary heart
disease (CHD)/
Cardiovascular
disease (CVD)

Obesity is a major risk factor for CHD.24,25 Severe obesity is associated with
increased cardiovascular mortality.14,26 Obesity-induced dyslipidaemia and
hypertension are factors in the increased risk of cardiovascular disease.27,28
In a meta-analysis, BMI>25 kg/m2 was positively associated with increased
risk of venous thromboembolism in combined oral contraceptive users.29
A meta-analysis reported an RR for hypertension in overweight men of 1.28
and obese men 1.84. The RR for hypertension in overweight women was
1.65 and in obese women was 2.42.14
Pooled data from seven cohorts give an RR for stroke in overweight men
of 1.23 and obese men 1.51 and an RR for stroke in overweight women of
1.15 and obese women 1.49.14

2++
4
2+

One cohort study found an RR for pulmonary embolism of 1.91 in
overweight women and 3.51 in obese women.14
In population based cohorts, obese individuals have an associated 49%
increased risk of developing atrial fibrillation compared to non-obese
individuals.30
Dementia

Increasing BMI is an independent risk factor (RR 1 to 2) for dementia.31

2++

Depression

Severe obesity (BMI>40 kg/m2) is associated with depression (OR 4.63).32

3

Diabetes

Elevation in BMI is the dominant risk factor for the development of diabetes
(including gestational diabetes).33, 34 In large cohort studies in men and
women, obesity is associated with an increased RR of type 2 diabetes
(RR≥10 comparing BMI>30 kg/m2 to BMI<22 kg/m2 and RR 50-90
comparing BMI >35 kg/m2 to BMI <22 kg/m2).35-37 RR of diabetes in
overweight men 2.4 and obese men 6.74. RR of diabetes in overweight
women 3.92 and obese women 12.41.14

2++
2+

Fertility and
reproduction

Ovulatory, subfertile women with BMI >29 kg/m2 have lower pregnancy
+
rates compared with those with BMI 21-29 kg/m2.38 In a meta-analysis there 2
were significantly raised odds of miscarriage, regardless of the method of
conception (OR, 1.67, 95% confidence interval, 1.25-2.25) in patients with
a body mass index of ≥25 kg/m2.39 Maternal obesity increases risk for a
range of structural congenital abnormalities including neural tube defects
(OR, 1.87), hydrocephaly (OR, 1.68), cleft lip and palate (OR, 1.2) and
cardiovascular anomalies (OR,1.3).40
An editorial review suggests male obesity contributes to an increased risk of
infertility.41

Gastrooesophagael
reflux disease

8

The OR for gastro-oesophageal reflux disease is raised in patients who are
overweight (OR 1.43) or obese (OR 1.94).21

4
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Kidney disease

Obesity increases the risk of kidney disease in the general population (RR,
1.92 in women, 1.49 in men) and adversely affects the progress of kidney
disease among patients with kidney-related diseases.42

2+

Liver disease

Compared to healthy-weight patients, overweight and obese patients with
abdominal fat distribution experience higher rates of hospitalisation and
death due to cirrhosis.43 37% of asymptomatic morbidly obese patients
have histological non-alcoholic steatohepatitis (compared with 3% in the
general population) and 91% have steatosis (compared with 20% in the
general population).44,45 In one study of subjects with acute liver failure,
obese patients had an RR of 1.63 for transplantation or death.46

2+

Mortality

Obesity is associated with excess mortality.47,48,49 BMI (above 22.5-25 kg/m2)
is a strong predictor of overall mortality with most of the excess mortality
likely to be causal and due to vascular disease. In the elderly (age ≥65), a
2++
BMI in the moderately obese range is associated with a modest increase in
mortality risk regardless of sex, disease state and smoking status.50 Physical
inactivity and adiposity have both independent and dependent effects on
all-cause mortality.51

Osteoarthritis

A systematic review reported moderate evidence for a positive association
between obesity and the occurrence of hip osteoarthritis with an OR of
approximately 2.52 In one case control study, body weight was a predictor
of incident osteoarthritis of the hand, hip, and knee.53

Pancreatitis

2+
3

Pooled results from three studies give the RR for joint replacement for
osteoarthritis in overweight men as 2.76 and 4.20 for obese men. The RR
for joint replacement in overweight women was 1.80 and for obese women
was 1.96.14

2+

Obesity is associated with higher rates of local complications of acute
pancreatitis.54

2++

Pregnancy/birth A meta-analysis demonstrated a significant relationship between increasing
complications
obesity and increased odds of Caesarean section and instrumental
deliveries, haemorrhage, infection, longer duration of hospital stay and
increased neonatal intensive care requirement.55 A meta-analysis of twenty
studies in overweight, obese and severely obese women showed the odds
2+
ratios of developing gestational diabetes mellitus were 2.14 (95% CI 1.822.53), 3.56 (95% CI 3.05-4.21), and 8.56 (95% CI 5.07-16.04) respectively,
as compared with pregnant women whose booking weight was within the
normal range.34 There is a strong positive association between maternal prepregnancy body mass index and the risk of pre-eclampsia.56
Sleep

There is a high prevalence of significantly disturbed sleep in people with
obesity.57 Sleep disordered breathing is common in people with obesity and +
2
to a lesser degree in the overweight. Obstructive sleep apnoea is found in
the majority of morbidly obese patients.58-63
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4

Diagnosing overweight and obesity in adults

4.1	introduction
NICE reviewed secondary evidence (systematic reviews and existing guidelines) on methods
of diagnosis of obesity in adults. Recommendations in this section are based on the NICE
review.64

4.2	body mass index
Body mass index (BMI) is an internationally accepted measure of general adiposity in adults.
BMI takes account of the expected differences in weights of adults of different heights. Values
are age-independent and the same for both sexes.4
Adults with a BMI between 25 kg/m2 and 29.9 kg/m2 are classified as overweight. Adults with
a BMI of 30 kg/m2 or over are classified as obese (see Table 1).
BMI may understate body fatness in some ethnic groups. For example, in first generation migrants
from South Asia to the UK, a given BMI is associated with greater total per cent fat mass than
in the white population.65
Lower BMI cut-offs appear appropriate to define obesity-related risk in higher risk groups such as
South Asians. Until specific cut-offs are validated, South Asian, Chinese and Japanese individuals
may be considered overweight at BMI >23 kg/m2 and obese at BMI >27.5 kg/m2.65
As BMI is not always an accurate predictor of body fat or fat distribution, particularly in muscular
individuals, some caution may be warranted if it is used as the only measure of body fatness
in muscular individuals.
B

BMI should be used to classify overweight or obesity in adults.

4.3	waist circumference
Waist circumference is at least as good an indicator of total body fat as BMI and is also the best
anthropometric predictor of visceral fat.66
Men with a waist circumference of 94 cm or more (90 cm or more for Asian men4,67) are at
increased risk of obesity-related health problems.
Women with a waist circumference of 80 cm or more are at increased risk of obesity-related
health problems.
The World Health Organisation (WHO) recommended that an individual’s relative risk of type 2
diabetes and cardiovascular disease could be more accurately classified using both BMI and waist
circumference4 (see Table 3). Gender differences are apparent and waist circumference enhances
diabetes prediction beyond that predicted by BMI alone in women but not in men.35,68,69
When BMI was greater than 35 kg/m2, waist circumference did not add to the absolute measure
of risk.
Instructions for measurement of waist circumference may be found at www.ktl.fi/publications/
ehrm/product2/part_iii5.htm#s5_2_3
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Table 3: Classification of disease risks by WHO BMI and waist circumference thresholds
Disease Risk* Relative to Normal Weight and
Waist Circumference (WC)
Classification

BMI (kg/m2 )

Class

Men WC 94-102cm
Women WC 80-88 cm

Men WC > 102cm
Women WC > 88 cm

Normal weight†

18.5 – 24.9

-

-

Overweight

25.0 – 29.9

Increased

High

Obese
Mild

30.0 – 34.9

Class I

High

Very high

Moderate

35.0 – 39.9

Class II

Very high

Very high

40.0+

Class III

Extremely high

Extremely high

Extreme

* Disease risk for type 2 diabetes, hypertension, and cardiovascular disease
†

Increased waist circumference can also be a marker for increased risk even in persons of normal weight

C	Waist circumference may be used, in addition to BMI, to refine assessment of risk of
obesity-related comorbidities.

4.4	waist-to-hip ratio
Waist-to-hip ratio may be a useful predictor of diabetes and cardiovascular disease risk in adults,
but is more difficult to measure than waist circumference.

4.5	bioimpedance
NICE found no evidence comparing bioimpedance with BMI or waist circumference to predict
body fat in adults.64
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5

Prevention of overweight and obesity in
adults

5.1	introduction
The broad public health aspects of obesity prevention are outside the scope of this clinically
focused guideline. NICE produced recommendations around public health practice in overweight
and obesity and a commentary on this from a Scottish perspective was prepared by NHS Health
Scotland: (www.healthscotland.com/documents/2377.aspx).
A good quality systematic review of obesity prevention interventions based on dietary intake or
physical activity in adults identified nine heterogeneous studies. Results were inconsistent. It is not
possible to draw conclusions about the relative effectiveness of intervention components.70

2++

5.2	dietary factors
A World Cancer Research Fund (WCRF) systematic review developed a range of evidence based
conclusions on the associations between dietary components and obesity.71
 low energy-dense foods (including wholegrains, cereals, fruits, vegetables and salads)
probably protect against weight gain, overweight, and obesity
 high energy-dense foods (including foods containing animal fats, other high fat foods,
confectionery and sugary drinks) are probably a cause of weight gain, overweight, and
obesity, particularly when large portion sizes are consumed regularly
 sugary drinks probably cause weight gain, overweight, and obesity
 ‘fast foods’ probably cause weight gain, overweight, and obesity.
Adults are more likely to maintain a healthy weight if they reduce consumption of high energydense foods through selection of a low-fat, high fibre diet, consuming fewer take-aways, eating
more fruit, wholegrains, vegetables and salads, minimising alcohol intake and consuming less
confectionery and fewer sugary drinks.64,72-76
B

2++

2+
2++

Individuals consulting about weight management should be advised to reduce:
 intake of energy-dense foods (including foods containing animal fats, other high fat
foods, confectionery and sugary drinks) by selecting low energy-dense foods instead
(for example wholegrains, cereals, fruits, vegetables and salads)
 consumption of ‘fast foods’ (eg ‘take-aways’)
 alcohol intake

;; 
Healthcare professionals should emphasise healthy eating. The eatwell plate is the
nationally recognised model representing a healthy, well balanced diet based on the
five food groups. (www.eatwell.gov.uk)

5.3	physical activity

12

A systematic review concluded that there is likely to be a causal relationship between physical
inactivity and obesity.71

2++

Television viewing is a form of sedentary behaviour which may be associated with snacking on
energy-dense foods. Evidence from cohort studies is inconsistent about the associations between
television viewing and weight gain. In a systematic review, some but not all studies found a
significant positive association between television viewing and weight gain.64

2+

The WCRF review suggests that the mechanistic evidence for television viewing, particularly
that on energy input, output, and turnover, is compelling. Television viewing is probably a
cause of weight gain, overweight, and obesity. It has this effect by promoting an energy intake
in excess of the relatively low level of energy expenditure.71

2++

5 PREVENTION OF OVERWEIGHT AND OBESITY IN ADULTS

Adults are more likely to maintain a healthy weight if they have an active lifestyle and reduce
their inactivity.64,77,78

1+
2+

A systematic review of RCTs in early postmenopausal women suggested that walking at least
30 minutes per day plus twice weekly resistance exercise sessions is likely to be effective in
improving health related fitness, one factor of which was weight control.79

1++

International consensus guidelines, based largely around data from epidemiological prospective
studies using physical activity estimates obtained through questionnaires, recommend that
adults should engage in 45-60 minutes of moderate intensity physical activity per day to
prevent the transition to overweight or obesity.80 This level of activity is greater than current
UK physical activity recommendations for general health (5 x 30 minutes of moderate intensity
physical activity per week).81 Definitive data in support of this physical activity target for obesity
prevention are lacking.

4

2009

B	Individuals consulting about weight management should be encouraged to be physically
active and reduce sedentary behaviour, including television watching.

5.4	self weighing
In a systematic review, more frequent self weighing was associated with greater weight loss
and weight gain prevention.82

2+

In a cohort of adolescents, frequent self weighing was associated with unhealthy weight control
behaviours such as fasting, use of diuretics and vomiting.83

2+

B	Adults consulting about weight management should be encouraged to undertake regular
self weighing.
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6

Identifying high risk groups in adults

6.1	screening in adults
Screening involves testing for the likely presence of undetected or unrecognised disease. In
the case of overweight and obesity, measurement of BMI can function both as a screening and
diagnostic test for weight outside the normal range.
Two systematic reviews identified no good quality evidence on the long term effect of screening
for obesity in adults.84,85

1++
1+

One RCT found that general health screening alone, which included BMI measurement,
provided no improved health outcomes in adults.86

1-

There is insufficient evidence on which to base a recommendation.

6.2	factors associated with Risk of overweight and obesity
6.2.1	smoking cessation
Those who quit smoking for at least a year experience greater weight gain than their peers who
continue to smoke. The amount of weight gained after smoking cessation may differ by age,
social status and certain behaviours.64 One follow-up study of a cross-sectional survey covering
European adults also found substantially greater weight gain and increased waist circumference
at one year in those who quit compared with those who continued to smoke.87

2+

A high quality systematic review of interventions to prevent weight gain after smoking cessation
found that individualised interventions, very low calorie diets and cognitive behavioural therapy
may reduce the weight gain associated with smoking cessation, without affecting quit rates.
Additionally, exercise interventions may be effective in the longer term (12 months). General
advice to avoid weight gain was not effective and may reduce quit rates.88

2++

The health benefits of smoking cessation are broad and are likely to outweigh risks of weight
gain.89

4

B	Healthcare professionals should offer weight management interventions to patients
who are planning to stop smoking.
6.2.2	medication
A well conducted systematic review considered studies of greater than 12 weeks duration and
found a large range of medications was associated with weight gain. In most cases, the observed
weight gain was greatest within the first six months.90 In particular, the following medications
were found to be associated with weight gain, up to 10 kg in some cases, at 12 weeks from
commencement:
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atypical antipsychotics, including clozapine
beta adrenergic blockers, particularly propranolol
insulin, when used in the treatment of type 2 diabetes mellitus
lithium
sodium valproate
sulphonylureas, including chlorpropamide, glibenclamide, glimepiride and glipizide
thiazolidinediones, including pioglitazone
tricyclic antidepressants, including amitriptyline.

2++

6 IDENTIFYING HIGH RISK GROUPS IN ADULTS

Adjunctive non-pharmacological weight management interventions are effective in reducing
or attenuating antipsychotic induced weight gain when compared with treatment as usual in
patients with schizophrenia.91

1+

B	Weight management measures should be discussed with patients who are prescribed
medications associated with weight gain.
A Cochrane systematic review of 44 randomised controlled trials (RCTs) considered the effects
of combined contraceptives on body weight. Only three trials were placebo controlled and
these did not find an association between combined contraceptive use and weight gain.92

1++

A Cochrane systematic review of 28 RCTs considered the potential contribution of hormone
replacement therapy (HRT) to body weight and fat distribution. Unopposed oestrogen HRT
and oestrogen/progesterone HRT for three months to four years in peri- and postmenopausal
women of all ethnicities showed no significant effect on weight gain or BMI in those with/
without HRT in each category. There was generally poor control for baseline co-variates of
increased body weight.93

1++

B	Where relevant, patients should be advised that use of combined contraceptives or
hormone replacement therapy is not associated with significant weight gain.
6.2.3	specific medical conditions
A systematic literature search was conducted to identify studies on possible associations between
a range of medical conditions and the development of overweight and obesity.
Obesity is present in 30-75% of women with polycystic ovarian syndrome. Abdominal distribution
of body fat is apparent in 50-60% of women with the disease, regardless of BMI.94,95

4

A non-systematic review could reach no clear conclusions on the relationship between bipolar
disorder and metabolic syndrome.96

4

A cohort study considering whether psychosis is an independent risk factor for obesity failed
to address a range of relevant methodological issues and no conclusions could therefore be
drawn.97

2-

No prospective evidence was identified for adults with learning disabilities (LD). The
difficulties associated with gaining consent in this client group may affect the level of research
undertaken. Resources for professionals working with patients with LD or communication
difficulties are listed in Annex 3.
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7

Health benefits of weight loss in adults

7.1	introduction
The literature was reviewed to assess the potential health benefit of moderate sustained weight
loss, meaning 5-10 kg or 5-10% at one year.

7.2	mortality
Moderate intentional weight loss of around 5 kg or more in overweight and obese adults with
a history of diabetes is associated with lowered all-cause mortality. Intentional weight loss of
between 5 kg to 10 kg in obese women with some obesity-related illness is associated with
lowered cancer-related mortality and lowered diabetes-related mortality.98

2++

7.3	asthma
There is limited evidence from one RCT that weight loss of more than 10 kg in obese patients
with asthma is associated with improved lung function.99

1+

7.4	arthritis-related disability
Weight loss of greater than 5 kg and around 5% of body weight in overweight or obese older
female patients with knee osteoarthritis is associated with a reduction in self reported disability
when at least 0.24% of body weight is lost each week.100 In one study, 5% weight loss was
associated with improved physical function and reduced knee pain in obese patients aged over
60 years with established osteoarthritis.101

2+

7.5	blood pressure
Weight loss of around 5 kg is associated with a reduction in systolic blood pressure of between
3.8-4.4 mmHg and reduction of diastolic blood pressure of between 3.0-3.6 mmHg at 12 months.
Weight loss of around 10 kg is associated with a reduction in systolic blood pressure of around
6 mmHg and reduction of diastolic blood pressure of around 4.6 mmHg at two years.98,102-106

7.6

16

1+
2++

Glycaemic control and incidence of diabetes
In patients with type 2 diabetes, weight loss of around 5 kg is associated with a reduction in
fasting blood glucose of between 0.17 mmol/L to 0.24 mmol/L at 12 months. Weight loss of
around 5 kg in obese patients with type 2 diabetes is associated with a reduction in HbA1c of
around 0.28% at 12 months.98,103

1++

In adults with impaired glucose tolerance, behaviourally mediated weight loss can prevent
diabetes (58% reduction in diabetes incidence).85

2++

Weight loss of around 5 kg in overweight patients at risk for diabetes mellitus who receive
lifestyle interventions is associated with a reduced risk of developing impaired glucose tolerance
at 2-5 years.104

2++

In one RCT overweight or obese patients with type 2 diabetes who received an intensive
lifestyle intervention which yielded significant weight loss (9 kg), had improved physical
fitness, reduced physical symptoms and experienced significant improvements in health-related
quality of life compared with those who received diabetes support and education who lost
less than 1 kg.107

1+

7 HEALTH BENEFITS OF WEIGHT LOSS IN ADULTS

7.7	Lipid profiles
Modelling based on systematic reviews of RCTs suggests that modest and sustained weight
loss (5 kg –10 kg) in patients with overweight or obesity is associated with reductions in low
density lipoprotein, total cholesterol and triglycerides and with increased levels of high density
lipoprotein.98,108

1++
2++

7.8	recommendations
Healthcare professionals should make patients aware of the following health benefits
associated with sustained modest weight loss:
A

 improved lipid profiles
 reduced osteoarthritis-related disability.

B

 lowered all-cause, cancer and diabetes mortality in some patient groups
 reduced blood pressure
 improved glycaemic control
 reduction in risk of type 2 diabetes
 potential for improved lung function in patients with asthma.

;;

The aim of weight loss and weight maintenance interventions should be to:
 improve pre-existing obesity-related comorbidities
 reduce the future risk of obesity-related comorbidities
 improve physical, mental and social well-being.

The guideline development group recognises the potential need for weight loss that is greater
than that reviewed in the literature and for targets to be considered within the context of the
starting BMI of the patient. For these reasons we make the following good practice points:
;; 
Weight loss targets should be based on the individual’s comorbidities and risks, rather
than their weight alone:
 in patients with BMI 25-35 kg/m2 obesity-related comorbidities are less likely to be
present and a 5-10% weight loss (approximately 5-10 kgs) is required for cardiovascular
disease and metabolic risk reduction.
 in patients with BMI>35 kg/m2 obesity-related comorbidities are likely to be
present therefore weight loss interventions should be targeted to improving these
comorbidities; in many individuals a greater than 15-20% weight loss (will always
be over 10 kg) will be required to obtain a sustained improvement in comorbidity.
Some patients do not fit these categories. Patients from certain ethnic groups (eg South
Asians) are more susceptible to the metabolic effects of obesity and related comorbidity
is likely to present at lower BMI cut-off points than in individuals of European extraction.
The thresholds for weight loss intervention should reflect the needs of the individual.
;; 
Measurement of the success of the weight loss intervention should include a measurement
of improvement in comorbidity as well as absolute weight loss.
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8

Assessment in adults

8.1	clinical assessment
The association of obesity with a range of comorbidities (see Table 2) and the health benefits
of modest weight loss (see section 7) provide the basis for good practice guidance.
;; W
hen assessing patients with obesity, comorbidities and coexistent risk factors should
be taken into account in the history and examination with further investigation as
appropriate.
;;

Tests of liver function should be considered in patients with obesity.

8.2	assessing motivation for behaviour change
In order to target interventions appropriately, healthcare professionals need to consider the
willingness of a patient to undertake the necessary behaviour change required for effective
weight management.109 A tool to help facilitate discussion on readiness to change is included
in Annex 4.

3

A systematic review of RCTs examined the effectiveness of health behaviour change interventions
(eg around smoking cessation, dietary change, alcohol intake reduction, and increasing physical
activity), based on the Transtheoretical ‘Stages of Change’ model.110 The review found only
limited evidence for the effectiveness of stage-based interventions for behaviour change.

1++

Despite the common-sense appeal of the assessment of ‘readiness to change’ using the
Transtheoretical ‘Stages of Change’ model, current evidence does not support this approach to
intervention. An RCT examined the effectiveness of using stages as a basis for physical activity
intervention. Both stage-matched and mismatched materials led to significant differences in level
of physical activity at six months compared to no intervention at all. Booklet-based interventions
encouraging physical activity change are useful to induce short term physical activity changes.111
Algorithms that attempt to stage readiness to change may be more effective if tied explicitly to
the specific behaviours targeted by the intervention, rather than broad general behaviours, and
multiple algorithms may be required.112-114

1+
3

D	Healthcare professionals should discuss willingness to change with patients and then
target weight loss interventions according to patient willingness around each component
of behaviour required for weight loss, eg specific dietary and/or activity changes.
;; T
he Healthy Living Readiness Ruler is recommended to facilitate discussions with patients
contemplating weight loss behaviours. (see Annex 4).

8.3

WEIGHT CYCLING
Weight cycling is the repeated voluntary loss and subsequent regain of body weight in those
who repeatedly follow weight loss regimens. Weight cycling is a common condition as only
a minority of people who lose weight through weight management interventions are able to
maintain their weight loss.115,116
There is no consistent definition of weight cycling parameters. Most studies define weight
cycling as 4.5 kg lost and regained but the period of concern varies from three to six years and
the number of cycles of weight loss required to qualify is not clearly defined.
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Weight cyclers gain significantly more weight than non-weight cyclers over four and six
years.116,117

2+

Weight cycling is a risk factor for all-cause mortality and cardiovascular mortality (hazard ratio
(HR) approximately 1.8 for both).118,119

2+

8 ASSESSMENT IN ADULTS

Weight cycling is associated with increased risk of hypertension in obese women.120,121 There was
no adverse effect of weight cycling on hypertension in overweight middle aged men and adverse
effects on hypertension in overweight women did not reach statistical significance.117,122

2+

Weight cycling increases the risk of symptomatic gallstones in men by 25-50% depending on
the degree of weight lost and regained.123

2+

;;

 atients should be encouraged to make sustainable lifestyle changes and given support
P
to avoid weight cycling.

;;

 eight history, including previous weight loss attempts, should be part of the assessment
W
of patients with obesity.

8.4	binge-eating disorder
The Diagnostic and Statistical Manual of Mental Disorders (DSM) V diagnostic criteria for bingeeating disorder (BED) are listed in Annex 5.
Two cross-sectional studies have shown that the prevalence of BED in the community is around
3% compared with around 30% in patients seeking weight management services. Amongst
those in weight loss programmes, BED was significantly more common in females (29.7%)
compared with males (21.8%, p=0.02).124,125

3

People with BED are heavier, are more likely to be overweight as a child, demonstrate weight
cycling, and have higher levels of psychological comorbidity including anxiety, depression and
personality disorders compared to those without BED.126,127

3

A systematic review of seven RCTs comparing group behavioural interventions in patients with
BED found that cognitive behavioural therapy (CBT) was effective in reducing binge-eating
behaviour but there was no significant weight loss in any group.128 The effectiveness of CBT in
reducing binge frequency but without influencing weight was also confirmed in an RCT with
two years follow up.129,130 In these studies reduction in binge eating rather than weight loss was
the intervention goal.

1+

A brief four item questionnaire has been developed to facilitate discussion around binge-eating
disorder in primary care (see Annex 6).131
C	Healthcare professionals should be aware of the possibility of binge-eating disorder in
patients who have difficulty losing weight and maintaining weight loss.
;; W
eight management programmes should not exclude patients with binge-eating
disorder.
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9

Weight management programmes and support
for weight loss maintenance in adults

9.1	introduction
Sections 10 to 14 describe the evidence supporting the range of components of weight
management. This section outlines the evidence for combining lifestyle interventions within
weight management programmes and examines the evidence around weight maintenance.
;; 
All practitioners delivering weight management services should be appropriately trained
and qualified to deliver the specific interventions and have ongoing specialist supervision
where relevant.

9.2	commercial programmes
Commercial weight management programmes are discussed in section 10.5. Annex 7 provides
criteria for evaluating commercial organisations involved in weight management for adults.

9.3	diet plus physical activity
There is consistent evidence that combined diet and physical activity is more effective for weight
loss than diet alone.64,98,132,133

1++

9.4	diet plus physical activity plus behavioural therapy
A combination of physical activity (varying in level from three supervised sessions plus exercise
information to recording of 30-45 minutes of activity four to five times week), behaviour therapy
(components as listed below) and diet (either calorie deficit or a low calorie diet) is more effective
for weight loss compared with diet alone. In a meta-analysis of five studies, median weight change
was –4.60 kg (range –3.33 kg to –5.87 kg) for the combined intervention and –0.48 kg (range
0.53 kg to –2.40 kg) for diet alone.64











situational control including cue avoidance
self monitoring of calorie intake, eating behaviours and pulse rate
management of eating behaviours
relapse prevention
goal setting
cognitive reframing and coping imagery
stimulus control
social assertion
reinforcement techniques for enhancing motivation
cognitive strategies for replacing negative thinking with more positive statements and
constructive self statements.

The addition of exercise and behavioural therapy to diet programmes in patients with, or at elevated
risk of, type 2 diabetes confers additional benefit in terms of weight loss.133,134

1+

The Counterweight® programme using a multifaceted approach (dietary manipulation, exercise
and behaviour modification and pharmacotherapy) has been evaluated as feasible for delivery
in primary care.135,136,137

2+

A	Weight management programmes should include physical activity, dietary change and
behavioural components.
;;

20

1++

Reducing inactivity should be a component of weight management programmes.

9 WEIGHT MANAGEMENT PROGRAMMES AND SUPPORT FOR WEIGHT LOSS MAINTENANCE IN ADULTS

9.5

Internet-based weight management programmes
Internet-based weight management programmes are associated with modest weight loss and
positive effects on weight loss maintenance. Increased weight loss is associated with increasing
log-in frequency and incorporation of online therapist-led behavioural components.138 Such
programmes are, by definition, restricted to participants who are computer literate and have
access to the internet. This limits the generalisability of the findings.

1+

Study results are inconsistent regarding the value of adding in-person support to internet
programmes and the benefits of this to weight loss and maintenance.139-141

1+

B	Delivery of evidence based weight management programmes through the internet
should be considered as part of a range of options for patients with obesity.

9.6	weight loss maintenance
A number of factors are associated with weight loss maintenance. Interventions may centre
around physical activity, diet, medication or behavioural/psychological aspects and may be
linked to the primary weight loss intervention.142-144 In a 40 week study, physical activity and
eating control were predictive of weight maintenance following a very low calorie diet.145

2+

Weight loss medication has been shown to be effective for maintenance of weight loss following
a very low calorie diet.146

1+

A large RCT (n=1,032) of overweight and obese adults who had lost at least 4 kg during a six
month weight loss programme found that, over a 30 month period, monthly personal contact
(10-15 minute telephone call) provided modest additional benefit in sustaining weight loss
when compared to interactive technology (access to interactive website) or self directed control
(minimum intervention comparison condition).147

1+

A well conducted RCT of a behaviour change intervention showed significant benefits in
weight loss maintenance in favour of the intervention based on self regulation theory and daily
weighing, when compared to the control condition (receiving information about diet, exercise
and weight management). This difference was particularly prominent when the self regulation
theory based intervention was delivered face-to-face as opposed to via the internet.148

1+

There is insufficient evidence to make detailed recommendations on weight loss maintenance.
The effectiveness of group based psychological interventions, based on self regulation theory, is
encompassed within the recommendation on behavioural approaches to weight management
in section 12.

21

MANAGEMENT OF OBESITY

10

Dietary interventions in adults

10.1	introduction
Weight loss via dietary intervention requires modifications to the type, quantity and/or frequency
of food and drink consumed to achieve and maintain a hypocaloric intake. A weight loss of
approximately 0.5 kg per week results from a loss of adipose tissue that entails an energy deficit
of 3,500 kcal per week. This requires a daily energy deficit of at least 500 kcals per day.149 To
ensure this deficit it is standard practice to aim for 600 kcal deficit.
Approaches to achieving a hypocaloric energy prescription vary, eg 600 kcal deficit, low-fat
diets, moderate energy prescription, low or very low calorie diets, protein sparing modified
fast and low carbohydrate low-fat diets.
Studies rarely differentiate between the weight loss phase and the maintenance phase. In practice
most patients are able to lose weight actively for about three to six months and so studies reporting
‘weight loss’ at 12 months actually measure a mixture of weight loss and weight maintenance.
Support for weight loss maintenance is discussed in section 9.6.

10.2	reducing energy intake
The 2006 NICE guideline compares various dietary interventions. It is largely based on a
comprehensive health technology assessment (HTA) which systematically reviewed RCTs of
dietary interventions in overweight and obese patients with a minimum of 12 months follow
up. Reporting issues in the HTA meant that 600 kcal/day deficit diets and low-fat diets were
considered together. Median weight change across 12 comparisons was a loss of 4.6 kg (range
–0.60 kg to –7.20 kg) for a 600 kcal deficit diet or low-fat diet and a gain of 0.60 kg (range
+2.40 kg to –1.30 kg) for usual care. There were clear benefits with regard to clinical outcomes
such as prevention of diabetes and improvement in hypertension. These effects appeared to
persist for up to three years.98

10.3

10.4

low and Very Low Calorie diets
Low calorie diets (LCD, 800-1800 kcal/day) and very low calorie diets (VLCD,<800 kcal/day)
are associated with modest weight loss (5-6%) at 12 months follow up. Although VLCD are
associated with greater weight loss in the short term (three to four months) this difference is
not sustained at 12 months.150

1++

The British Dietetic Association specialist group on obesity management has produced a position
statement on the use of very low energy diets, which recommends close medical and dietary
supervision.151

4

Food composition
Both low carbohydrate (<30 g/day) and low-fat (<30% of total daily energy) diets are associated
with modest weight loss at 12 months. A meta-analysis comparing low carbohydrate/high
protein (LC/HP) diets with low-fat/high carbohydrate (LF/HC) diets found that the LC/HP diets
were more effective for weight loss at six months but that the difference between strategies
was not significant at 12 months.152,153 A large RCT (n=811) with follow up to two years
concluded that reduced calorie diets result in clinically meaningful weight loss regardless of
which macronutrients they emphasise.154
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1++

1++

10 DIETARY INTERVENTIONS IN ADULTS

10.5	commercial diets
A variety of commercial weight reduction programmes (Atkins, low carbohydrate; Ornish,
LEARN, very low fat; and Zone macronutrient ratios), are associated with a modest reduction
in body weight and a reduction in several cardiac risk factors in overweight and obese premenopausal women at 12 months. Zone, LEARN and Ornish produce comparable results.
Atkins was associated with significantly greater weight loss and more favourable metabolic
effects at 12 months than Zone.155 In an RCT of commercial weight loss programmes in the UK
(Dr Atkins’ new diet revolution, Slim-Fast plan, Weight Watchers pure points programme, and
Rosemary Conley’s eat yourself slim diet and fitness plan), all groups lost weight and body fat at
six months compared to control (average weight loss 5.9 kg) but there was no difference between
groups. At 12 months follow up all diets resulted in a clinically useful weight loss of around
10% in participants who had kept to their original diet.156 In adults with known hypertension,
dyslipidemia, or fasting hyperglycaemia, a range of commercial weight reduction programmes
(Atkins, Weight Watchers, Ornish, Zone) is associated with a modest reduction in body weight
and a reduction in several cardiac risk factors at one year. Increased adherence resulted in more
weight loss and a greater reduction in cardiac risk factors.157

1++

Annex 7 provides criteria for evaluating commercial organisations involved in weight
management for adults.

10.6	glycaemic load/glycaemic index diets
One systematic review of glycaemic load diets was identified. This included studies in which
subjects were not classified as obese. Studies were generally small with short term follow
up.158

1+

There is insufficient evidence on which to base a recommendation.

10.7	mediterranean diet
A systematic review which combined observational and intervention studies identified eight
controlled intervention studies. Follow up ranged from one month to 2.5 years. Only two of
the studies had one year or more follow up and had selected an obese population. In these
two studies the Mediterranean diet group lost significantly more weight than the control group
who were given either information on a healthy diet or prescribed a low-fat diet. The need for
a consistent universal definition of the Mediterranean diet was highlighted.159

1+

There is insufficient evidence on which to base a recommendation.

10.8	recommendations
Dietary interventions which produce a 600 kcal per day deficit result in sustainable modest
weight loss.
A	Dietary interventions for weight loss should be calculated to produce a 600 kcal/
day energy deficit. Programmes should be tailored to the dietary preferences of the
individual patient.
;; 
When discussing dietary change with patients, healthcare professionals should emphasise
achievable and sustainable healthy eating.
D	Where very low calorie diets are indicated for rapid weight loss, these should be
conducted under medical supervision.
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11

Physical activity in adults

11.1

Introduction
The focus of this section is on the effectiveness of physical activity for weight loss measured
at 12 months in overweight and obese adults. Studies do not allow for separate analysis of the
effect of physical activity in either the initial weight loss phase or in subsequent maintenance
of the achieved weight change.
Interventions for prevention of weight gain are discussed in section 5.
Studies of the effectiveness of physical activity in achieving weight loss generally include well
motivated volunteers who are provided with support. This may limit the generalisability of
findings to routine clinical populations.

11.2

Effectiveness of physical activity
The 2006 NICE guideline conducted a systematic review of RCTs on the effectiveness of
physical activity for weight loss in obese individuals. RCTs were sourced primarily from three
reviews.85,98,160
In a meta-analysis of three small RCTs, weight loss at 12 months was significantly greater with
physical activity than (study waiting list) control.64 When physical activity was compared with
diet (600 kcal/day deficit or low-fat) weight loss at 12 months was significantly greater in the
diet group.64 The volume of physical activity reported in these studies was very low.

1++

Physical activity (minimum of 45 minutes, three times per week) combined with diet (600 kcal/
day deficit or low-fat) results in significantly greater weight loss at 12 months than diet alone.
Median weight change across three studies was a loss of 5.60 kg (range –5.10 kg to –8.70 kg) for
physical activity and diet and a loss of 4.10 kg (range –4.00 kg to –5.10 kg) for diet alone.64

1++

Whilst the addition of physical activity to a dietary intervention enhances weight loss at 12
months or more, and physical activity appears to be less effective than diet as a sole weight
loss intervention, comparisons are limited by lack of clarity on the optimal dose of physical
activity.

11.3	physical activity dose
Three studies performed non-randomised post hoc analyses of diet plus physical activity
intervention programmes to determine whether the amount of physical activity actually
undertaken (rather than the amount of physical activity prescribed) influenced the extent of
weight loss/maintenance.161-163 These studies quantified physical activity in terms of minutes
completed or energy expended. Individuals who undertook more than 200-250 min/week of
physical activity of at least moderate intensity161,162 or expended approximately 2,200-2,500
kcal/week (equivalent to >300 min/week of moderate intensity physical activity) 163,164 achieved
greater weight loss than those who expended approximately 1,000 kcal/week (approximately 150
min/week of moderate intensity physical activity). This is consistent with international consensus
guidelines.80 Prescription of higher physical activity targets only resulted in significantly greater
weight loss when participants received additional support (inclusion of family members in
programme, small group meetings with exercise coaches, small monetary incentives) to help
them to achieve their activity goals.164 When additional support is not provided, prescription
of physical activity targets greater than 1,000 kcal/week does not result in significantly greater
weight loss than prescription of 1,000 kcal/week of physical activity.
No RCTs evaluating the effects of reducing sedentary activities on weight loss were
identified.
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Studies of the effects of prescription of resistance exercise on weight loss are limited. One
study compared resistance exercise (two 45 minute sessions of weight training per week) with
standard care (information leaflet on aerobic exercise) and found that resistance exercise led
to significantly greater reductions in percentage body fat and intra-abdominal fat than control,
but no difference in BMI or body mass.165 One study directly compared the effect of resistance
exercise with walking on BMI and waist/hip ratio but compared groups after 23 months of
unsupervised follow up, making it difficult to determine the relative efficacy of the two exercise
modes.166

1+

A	Overweight or obese individuals should be supported to undertake increased physical
activity as part of a multicomponent weight management programme.
;; 
Clear and realistic activity goals should be set and individuals should be encouraged
to use relevant support mechanisms in order to increase their chances of maintaining
their activity on a long term basis (eg regular interactions with appropriately trained
professionals, the opportunity to participate in group sessions, and support from family
members and others undertaking the exercise programme).
Overweight and obese individuals should be made aware of the significant health benefits
associated with an active lifestyle, many of which are independent of weight loss (eg
decreased risk of cardiovascular disease, enhanced social opportunities, improved self
efficacy and confidence).
B	Overweight and obese individuals should be prescribed a volume of physical activity
equal to approximately1,800-2,500 kcal/week. This corresponds to approximately
225-300 min/week of moderate intensity physical activity (which may be achieved
through five sessions of 45-60 minutes per week, or lesser amounts of vigorous physical
activity).

11.4

Good practice in physical activity interventions
The following good practice points are based on the clinical experience of the guideline
development group and are provided to guide safe implementation of the physical activity
recommendations.
;; 
It is important to ensure that individuals have no contraindications to exercise before
commencing a physical activity programme. The physical activity readiness questionnaire
(PAR-Q) provides a quick and validated mechanism for determining whether individuals
should undergo further screening investigations prior to embarking on a programme of
increased physical activity.
The PAR-Q physical activity readiness questionnaire is given in Annex 8.
;;
	 Moderate


intensity physical activity increases the rate of breathing and body
temperature, but conversation is comfortable at this pace. Heart rate is in the range
55-70% of age-predicted maximum (220 minus age). For obese, sedentary individuals,
brisk walking (ie walking at faster than normal pace) often constitutes moderate
intensity physical activity.
 Energy is expended at a faster rate during vigorous activity compared with moderate
intensity activity, which means that the same energy can be expended in a shorter
period of time. In vigorous intensity physical activity, conversation is harder, but still
possible. Heart rate is 70-90% of age-predicted maximum. Some individuals may
prefer this approach, as it is less time consuming, but vigorous exercise is probably
not appropriate for the very obese (BMI > approximately 35 kg/m2).
;; 
Physical activity can be accumulated over the course of the day in multiple small sessions
(of at least 10 minutes duration each) and does not need to be performed in a single
session.
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;; 
Sedentary individuals should build up to their physical activity targets over several weeks,
starting with 10-20 minutes of physical activity every other day during the first week or
two of the programme, to minimise potential muscle soreness and fatigue. Individuals
choosing to incorporate vigorous intensity activity into their programme should do this
gradually and after an initial 4-12 week period of moderate intensity activity.
;; 
Walking is an excellent form of physical activity for overweight and obese people.
Walking one kilometre (0.62 miles) on flat ground burns approximately 60 kcal for a 70
kg person and 90 kcal for a 100 kg person. Such weight-bearing physical activity may
be difficult for some individuals with BMI over approximately 35 kg/m2, particularly for
those with joint problems. In these individuals, gradually increasing non-weight-bearing
moderate intensity physical activities (eg cycling, swimming, water aerobics, etc) should
be encouraged.
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12

Psychological/behavioural interventions in
adults
A meta-analysis conducted for the 2006 NICE guideline examined studies combining
psychological interventions into weight management programmes.64 Studies were sourced
mainly from four key reviews.85,98,160,167
A systematic review compared psychological interventions for weight loss in overweight or
obese patients with control (no treatment). Two studies (n=1,254) were identified which had
duration of 12 months or longer. Both found a beneficial effect for behavioural therapy over
control.160

1++

A combination of active support for diet plus behavioural therapy (problem solving, relapse
prevention, stimulus control, dealing with problem situations, assertion, and behaviour chain
analysis) is effective for weight loss at 12 months. Median weight change across three studies
was a loss of approximately 3.86 kg (range –2.10 kg to –5.50 kg) for active support and a loss
of 0.50 kg (range –0.30 kg to –0.70 kg) for passive intervention (advice or self help).64

1++

In a comparison of diet plus behavioural therapy versus diet alone at 12 months, a combination
of diet and behavioural therapy (cue avoidance, self monitoring, stimulus control, slowing rate
of eating, social support, planning, problem solving, assertiveness, cognitive restructuring,
modifying thoughts, reinforcement of changes, relapse prevention, strategies for dealing with
weight gain) was more effective for weight loss than diet alone. This was based on two small
studies. Median weight loss was 7.70 kg (low calorie diet plus behavioural therapy) and 12.89
kg (protein sparing modified fast plus behavioural therapy) compared with a loss of 0.9 kg for
LCD alone and a loss of 4.70 kg for protein sparing modified fast alone.64

1++

Involving family members (usually spouse/partner) in behavioural treatment programmes is
generally more effective for weight loss than targeting the overweight individual alone.64

1++

A well conducted systematic review comparing group versus individual interventions included
five RCTs.168 At 12 months, significantly greater weight loss was found in the group based
interventions; weighted mean difference of 1.4 kg weight loss (95% CI, -2.7 to -0.1 kg, p=0.03).
Sub-analyses showed that increased effectiveness was associated with the use of financial reward
and with psychologist-led interventions. In two of the five trials no explicit details were given on
the training received by facilitators delivering group interventions.

1++

A	Individual or group based psychological interventions should be included in weight
management programmes.
;; Psychological

interventions should be tailored to the individual and their circumstances.
;; 
The range of appropriate psychological interventions and strategies includes:
 self monitoring of behaviour and progress
 stimulus control (where the patient is taught how to recognise and avoid triggers that
prompt unplanned eating)
 cognitive restructuring (modifying unhelpful thoughts/thinking patterns)
 goal setting
 problem solving
 assertiveness training
 slowing the rate of eating
 reinforcement of changes
 relapse prevention
 strategies for dealing with weight regain.
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13

Pharmacological treatment in adults

13.1	orlistat
Orlistat is the only drug specifically licensed for use in the treatment of obesity. Orlistat reduces
the absorption of energy-dense fat by inhibiting pancreatic and gastric lipases.
In April 2009 orlistat was made available as a pharmacy only medicine and can therefore be
purchased by patients who have a BMI ≥28 kg/m2 and are over 18 years of age. The dose of
60 mg three times a day is half the dose used in the main studies discussed in this section.
The 2006 NICE guideline meta-analysis of 15 RCTs and found that orlistat (120 mg three times
a day) in combination with a weight-reducing diet is more effective for weight loss maintenance
than placebo and diet at 12 months. Median weight loss across fifteen studies was approximately
5.4 kg (range –3.3 kg to –10.6 kg) for orlistat and 2.7 kg (range –0.9 kg to –7.6 kg) for placebo.64
This superiority of orlistat over placebo was also reported in two studies presenting data at 24
months169,170 and one study which reported at 48 months.171
Orlistat causes small decreases in total cholesterol (0.3-0.4 mmol/l vs diet alone at 12 months),
%Hb1Ac (0.23% vs diet alone at 12 months) and systolic and diastolic blood pressure compared
to diet alone.64
Orlistat (120 mg three times a day) plus lifestyle changes significantly decreased the progression
to type 2 diabetes compared with placebo plus lifestyle changes: a 37.3% decrease in the risk
of developing diabetes at four years. In people with impaired glucose tolerance at baseline, the
decrease in the risk of developing diabetes was 45% at four years.64
Orlistat treatment is associated with increased rates of gastrointestinal events. These are usually
mild and transient. The summary of product characteristics states that “The possibility of
experiencing gastrointestinal adverse reactions may increase when orlistat is taken with a diet
high in fat (eg in a 2,000 kcal/day diet,>30 % of calories from fat equates to>67 g of fat). The
daily intake of fat should be distributed over three main meals. If orlistat is taken with a meal
very high in fat, the possibility of gastrointestinal adverse reactions may increase.”
;; 
Orlistat should only be used where diet, physical activity and behavioural changes are
supported.
A	Orlistat should be considered as an adjunct to lifestyle interventions in the management of
weight loss. Patients with BMI ≥28 kg/m2 (with comorbidities) or BMI ≥30 kg/m2 should
be considered on an individual case basis following assessment of risk and benefit.
;;
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 herapy with orlistat should be continued beyond 12 weeks only if the patient has lost at
T
least 5% of their initial body weight since starting drug treatment. Therapy should then be
continued for as long as there are clinical benefits (eg prevention of significant weight regain). This may involve medication use outside current licence. Ongoing risks and benefits
should be discussed with patients.

1++
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14

Bariatric surgery in adults

14.1

Introduction
The role of bariatric surgery as part of the overall management pathway for obesity in adults
has been examined. Health benefits, harms and factors affecting efficacy have been considered.
Types of surgery, anaesthetic practice and immediate postoperative care are outwith the scope
of this guideline.

14.2

Efficacy for weight loss
Bariatric surgery is an effective weight loss intervention. In a systematic review, patients
predominantly with BMI ≥35 kg/m2 receiving bariatric surgery (laparoscopic banding,
biliopancreatric diversion +/-, Roux-en-Y gastric bypass) had between 52.5% and 77% excess
weight loss at ten years post surgery.172 Clinically significant weight loss through surgery is
maintained.173-175

2+
3

In a single RCT (n=80) in patients with BMI 30-35 kg/m2 with obesity-related comorbidities
(hypertension, dyslipidaemia, diabetes, obstructive sleep apnoea, gastro-oesophageal reflux
disease, severe physical limitation or clinically significant psychological problems associated
with their obesity) laparoscopic adjustable gastric banding resulted in greater excess weight loss
at two years (87.2% vs 21.8%, p<0.001) compared with intensive diet, lifestyle and medical
therapy.176

1+

There is insufficient evidence in patients with BMI<35 kg/m 2 on which to base a
recommendation.

14.3	health outcomes
Overall mortality is 29-40% lower in the seven to ten years post surgery in patients receiving
bariatric surgery (adjustable or non-adjustable gastric banding, vertical banded gastroplasty or
gastric bypass) compared with BMI-matched subjects not receiving surgery.175,177

2+
3

On examining specific causes of death, there is a 49% lower mortality from CVD and a 60%
lower mortality due to cancer in patients receiving gastric bypass surgery in the seven years
post surgery compared to BMI-matched subjects not receiving surgery. There is a 58% higher
mortality from non-disease causes (accidents, poisoning, suicide) in the seven years post surgery
in patients receiving bariatric surgery compared with severely obese individuals from a general
population.177 The reason for higher mortality from non-disease causes in the surgical group is not
clear. There is some evidence that individuals who seek bariatric surgery have differing baseline
psychological status (eg increased anxiety levels) compared to those at similar obesity levels but
who do not seek surgery.178

2+
3

In an RCT of 60 patients recently diagnosed with type 2 diabetes (less than two years since
diagnosis) adjustable gastric banding bariatric surgery resulted in remission of diabetes in 73%
of the surgical group and 13% of the control group where the focus was on weight loss by
lifestyle change. The surgical group was 5.5 times more likely to have remission. Surgical and
control/lifestyle groups lost a mean of 20.7% and 1.7% of weight, respectively, at two years.
Remission of type 2 diabetes was related to weight loss and lower baseline HbA1c levels. There
were no serious complications in either group.179

1+

Compared with the best available non-surgical weight loss treatment, bariatric surgery
significantly reduces the likelihood of hypertriglyceridaemia and low HDL cholesterol at two
years follow up.180

2+

In one control-matched cohort study with eight years follow up there was no significant difference
in the incidence of hypertension in patients who had had bariatric surgery compared to those
who received the best available non-surgical interventions for weight loss.180

2+
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In patients on drug treatment for cardiovascular disease, those receiving bariatric surgery
(adjustable or non-adjustable gastric banding, vertical banded gastroplasty and gastric bypass)
were 23% less likely to still be on these drugs six years post surgery compared to patients
receiving the best non-surgical weight loss treatment available.180

2+

One case control study found greater improvement at ten years in current health perceptions,
social interactions, obesity problems and depression in patients who had bariatric surgery
compared with those having the best available medical weight management. Individuals who
chose to have bariatric surgery had worse health-related quality of life scores at baseline.178 Five
case series provide consistent evidence of benefit of bariatric surgery on quality of life.174,181-184

2+
3

Rates of many adverse maternal (eg gestational diabetes and pre-eclampsia) and neonatal
outcomes (eg macrosomia and low birth weight) appear lower in women who become pregnant
after having had bariatric surgery, compared with rates in pregnant women who are obese.185

2+

Weight loss with bariatric surgery results in significant improvement or resolution of the
three components of non-alcoholic fatty liver disease - steatosis, steatohepatitis and fibrosis.
In a meta-analysis of 15 studies of paired liver biopsy, the pooled proportion of patients with
improvement in steatosis was 91.6%, improvement in steatohepatitis, 81.3% and improvement
in fibrosis, 65.5%.186

2+

There are other health outcomes which may be of interest in bariatric surgery (eg mobility and
sleep apnoea) but there is a lack of studies on these outcomes which use validated, objective
measurements.

14.4	factors influencing the efficacy of surgery

14.5

Predictors of efficacy (achieving 40-60% excess weight loss) of bariatric surgery (laparoscopic
adjustable gastric banding) include lower age of patient, lower BMI, male gender and not having
diabetes. Surgical experience (surgeon performing greater than one procedure per month) is a
predictor of successful outcome.187,188

2+

Predictors of mortality from gastric bypass include BMI >50 kg/m2, male gender, hypertension,
high risk of pulmonary thromboembolism and age >45.189

2+

Presence of depression does not influence efficacy of surgery.188 Increased psychological
dysfunction, dysfunctional eating behaviour, binge-eating disorder, or a past history of
intervention for substance misuse are not associated with poorer weight loss outcomes. Data
are available for up to six years postoperatively.190-198

2+
3

Harms and the balance of risks
In a large comparative cohort study (n=4,047) 90 day mortality was 0.25% in the surgery group
compared with 0.1% in the control group receiving the best available medical treatment for
weight loss. Interim analysis, after 1,164 patients had been recruited, reported 13% having
postoperative complications. These included bleeding (0.5%), thromboembolic events (0.8%),
wound complications (1.8%), deep infection – abscess or leak (2.1%), pulmonary complications
(6.2%), and miscellaneous complications (4.8%). Complications necessitated re-operation in
2.2% of patients.175,199
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2+

In a retrospective cohort study, mortality in the first year post surgery was 0.53% in the surgery
group compared with 0.52% in the BMI-matched control group.177

3

Male patients who receive bariatric surgery (adjustable or non-adjustable gastric banding, vertical
banding gastroplasty or gastric bypass) have a 4.2 times increased incidence of cholelithiasis, 4.5
times increased incidence of cholecystitis and a 5.4 times increased incidence of cholecystectomy
compared to patients receiving the best available non-surgical weight loss treatment. There is
no difference in the frequency of biliary disease in females post bariatric surgery.180

2+

xxx
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14.6	preparation and follow up
14.6.1

Introduction
Very little high quality evidence was identified on the effectiveness of supportive interventions
in influencing safety or efficacy of surgery. The following sections outline this evidence base
and provide good practice points based on clinical experience.

14.6.2	preoperative weight loss programmes
In patients scheduled to receive gastric bypass surgery, participation in pre-operative weight
loss programmes does not lead to greater post-surgical weight loss.200-202

2+

14.6.3	nutrition/supplementation
Plasma vitamin D concentrations are low in obese patients pre-bariatric surgery and are associated
with increased parathyroid hormone concentration.203-209 Studies that include measurement of
pre- and post surgery vitamin D concentrations have shown that post bariatric surgery the plasma
vitamin D concentration is either unchanged 203, 209 or increased 204,207,208 from pre-bariatric surgery
levels.

3

Although micronutrient and trace element status is commonly assessed post bariatric surgery, the
evidence base to support the need for this is currently very poor. Micronutrient and trace element
status in obese individuals may not be assessed accurately due to sequestration of fat soluble
vitamins and a chronic inflammatory state.
14.6.4	physical activity
In one cohort study, patients who had had bariatric surgery and reported >150 minutes moderate
physical activity per week had greater excess weight loss at six and 12 months post surgery than
those taking <150 minutes per week.210

2+

14.6.5	plastic surgery
No long term studies were identified on which patient groups benefit most from plastic surgery,
following bariatric surgery. Quality of life outcome measures would be important to such
investigations.
The complication rate post abdominoplasty/panniculectomy is reported as between 25%-50%211214
and appears to be associated with poor physical health status as assessed by the American
Society of Anaesthesiologists classification system for assessment of patients prior to surgery (ASA
class),213 history of cigarette smoking,212 and, in particular, higher absolute weight loss and higher
maximum pre-plastic surgery BMI.211,213,214

3

14.7	recommendations
;; 
Bariatric surgery should be included as part of an overall clinical pathway for adult
weight management.
;; 
Bariatric surgery should be part of a programme of care that is delivered by a
multidisciplinary team including surgeons, dietitians, nurses, psychologists and
physicians. There should be close communication between health professionals for
effective management of patients’ comorbidities as weight loss occurs.
;; 
Specialist psychological/psychiatric opinion should be sought as to which patients require
assessment/treatment prior to or following surgery.
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C	Bariatric surgery should be considered on an individual case basis following assessment
of risk/benefit in patients who fulfil the following criteria:
 BMI ≥35 kg/m2
 presence of one or more severe comorbidities which are expected to improve
significantly with weight reduction (eg severe mobility problems, arthritis, type 2
diabetes).
AND
;; 
evidence of completion of a structured weight management programme involving diet,
physical activity, psychological and drug interventions, not resulting in significant and
sustained improvement in the comorbidities.
C	Binge-eating disorder, dysfunctional eating behaviour, past history of intervention for
substance misuse, psychological dysfunction or depression should not be considered
absolute contraindications for surgery.
;; 
Dietary counselling should be provided before and after surgery. A standard dose of a
multivitamin and micronutrient supplement could be considered post malabsorptive
bariatric procedures.
;; 
Healthcare professionals should undertake the following in all patients post bariatric
surgery:
 simple clinical assessments of micronutrient status (eg ask about hair loss, neuropathic
symptoms, skin and oral lesions, muscle weakness)
and
 s imple blood tests (eg full blood count, calcium, magnesium, phosphate and
albumin).
Only patients with abnormalities should be considered for formal biochemical
measurements of micronutrient status.
;; Calcium

and vitamin D supplements (800 IU per day cholecalciferol) should be
considered for all patients undergoing bariatric surgery. Baseline calcium and vitamin
D should be measured to avoid iatrogenic hypercalaemia.
;;

 atients should be supported to increase their physical activity in a sustainable manner
P
post surgery.

;; 
Policies on the criteria for receiving plastic surgery post bariatric surgery should be
developed. These should be based on both BMI and consideration of long term benefit
balanced against risks for the individual patient.
Patients should be made aware of these policies as part of their informed consent for
bariatric surgery.
;; 
Plastic surgery should be delayed until weight loss post bariatric surgery has reached a
plateau.
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15

Referral and service provision in adults

15.1	referral
No specific evidence was identified on when to refer patients from primary to secondary care
for weight management. Management pathways will depend on local service provision. A
suggested care pathways is outlined in Annex 9.
;; 
Health Boards should develop explicit care pathways offering a range of weight
management interventions which may be targeted at the various subgroups of the
population. Implementation should include a continuous improvement approach
integrating ongoing audit and evaluation.

15.2

Improving management of obesity
A Cochrane systematic review examined the effectiveness of interventions to improve health
professionals’ management of obesity. Interventions included training and provision of
educational materials. Studies were mainly poorly conducted or reported and issues around
sample size/unit of allocation and lack of objective measures of effectiveness meant that no
robust conclusions could be drawn.215 From this review a cluster RCT was identified in which
a brief programme of obesity skills training delivered to primary care staff resulted in only
limited implementation of the obesity management model and did not achieve improved
patient weight loss.216

1++

There is insufficient evidence on which to base a recommendation.
;; 
Consideration should be given to the establishment of a National Managed Clinical
Network for treatment of severe and complex obesity.
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16

Obesity in children and young people

16.1	introduction
This updated guideline supersedes the previous SIGN guideline on obesity in children and young
people (SIGN 69, 2003). The key questions addressed are outlined in Annex 1. For examination
of the literature for this section, children and young people were defined as being <18 years
of age, although most of the evidence identified related to children of primary school age.
Table 4 indicates those sections of the guideline which have been systematically updated. Other
sections are based closely on the material in SIGN 69 with only minor revisions.
Table 4 Summary of guideline updates
Section
BMI, waist circumference and international cutoffs

17.2.2

Prevention of overweight and obesity in children 18
and young people
Treatment of obesity in children and young
people

19 (with exception of 19.2 planning
treatment)

Although obesity can be a direct consequence of certain childhood syndromes (for example
Prader-Willi syndrome) or childhood diseases (such as hypothyroidism), these account for a
very small proportion of obese children, and were not considered further.

16.2

Prevalence of obesity in children
The Scottish Health Survey records data on children aged 2-15 years7. The proportion of boys
classified as overweight or obese (≥85th Centile of the 1990 UK reference data) increased from
27.8% in 1998, to 32.4% in 2003, and to 36.1% in 2008. The corresponding figures for girls
have remained more stable over the years (28.3%, 28.9% and 26.9%, respectively).
The Child Health Surveillance Programme (CHSP) found that among children born in 2001 8.6%
were obese (BMI≥95th centile of the UK 1990 reference data) at 3.5 years of age compared
to 7.9% of children born in 1995.217 This compares to a UK 1990 reference growth standard
of 5%.218
Between 2000/1 and 2004/5 there was a rising prevalence of obesity in school aged children
and figures were higher than the UK 1990 reference growth standard of 5%.217 In 2004/05,
children aged 11-12 years (primary seven) had the highest levels of obesity with almost one in
five children reviewed being classified as obese. Some Health Boards in Scotland offer universal
review at this age and some only selective review.217

16.3	aetiology and epidemiology
Obesity in children is different from obesity in adults in some important respects. The main
difference is that all children and adolescents need to grow; for example during puberty a
child’s weight will double and their height increase by 20%. This has obvious consequences
for the diagnosis, prevention and treatment of obesity in childhood. Simple measures of obesity
such as BMI cannot be used in isolation, instead they should be expressed as a BMI centile in
relation to an age- and sex-matched population. By convention in the UK, the BMI centiles of
the UK 1990 chart are used as the UK population reference standard (see Annex 10 for BMI
charts). When considering the prevention and treatment of childhood obesity, dietary energy
restriction, increases in activity and decreases in sedentary behaviour must not compromise
normal growth and development. For these reasons, weight maintenance is often a suitable goal,
rather than weight loss. Gradual, measured and sustainable weight loss may be an appropriate
target in some cases where the degree of obesity is more severe. More dramatic weight loss
aims may be appropriate for post pubertal teenagers with extreme obesity.
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The aetiology of obesity lies in deranged energy balance. If adults are in energy balance, they
will neither gain nor lose weight. In children, growth is only possible if energy intake (as food
and drink) exceeds energy output (resting metabolic rate and activity). Excess energy is stored
in new tissue. With increasing degrees of positive energy balance, excess adipose tissue will
be formed and stored.
In the United Kingdom, a rapid rise in the prevalence of obesity has occurred, mainly due to
environmental and behavioural changes relating to diet and inactivity. Although data from the
National Food Survey219 show that UK household energy intakes fell in the period between
1970 and 2000, there has been a concomitant change in both the type of food consumed and
the place of consumption. In particular the intake of high fat foods eaten outside the home as
snacks and meals has increased. These types of food are readily available, very palatable and
energy-dense, but may not satisfy the appetite as quickly as high carbohydrate foods. They also
tend to be eaten quickly which circumvents some satiety controls.
The marked rise in obesity prevalence has coincided with a major change in how children spend
their time, resulting in both a decrease in physical activity and a rise in sedentary behaviour.220
The causes of this behaviour change are complex and cumulative. For many there has been a
general reduction in activity during daily living (for example, less walking, greater use of cars,
more use of escalators and lifts), and also reductions in the amount of physical education and
sport carried out at school and at home. The marked rise in sedentary behaviour is associated
with increased time spent watching television, playing computer games, surfing the internet
and using the telephone.
There is a wider societal and political context to these changes. This includes, for example,
the loss of school playing fields, the lack of a safe environment in which to walk or cycle to
school or for physical play at the home, transport policies that favour driving above cycling
or walking, a food industry that targets children with advertisements for high-energy foods,
and health promotion policies that fail to target appropriate dietary change or address issues
of health inequality. The guideline development group is aware of these issues, but did not
find any policy interventions, either at local or national level, that could be studied within the
confines of an evidence based guideline. The group hopes that this guideline will inform current
activity and help lead to appropriate multiagency working locally, and active involvement and
consultation between public health, education and environment departments at a national level.
It is important that any policy intervention is evidence based and appropriately evaluated prior
to widespread introduction.

16.4

Health consequences of childhood obesity

16.4.1

Cardiovascular risk factors, metabolic and endocrine complications
The main cardiovascular consequences of childhood obesity that occur during childhood are
subclinical coronary artery disease and atherosclerosis.221-223 A systematic review has shown
that BMI from childhood onwards is positively related to coronary heart disease risk.224

2++

Several cardiovascular risk factors have been shown to be associated with childhood obesity:





increased blood pressure 221,222,225
adverse lipid profiles 221,225-233
adverse changes in left ventricular mass234
hyperinsulinaemia. 228,235 236

2++

Cardiovascular risk factors in children and adolescents are also related to:
 central adiposity 226, 227,236
 a family history of coronary artery disease. 237

2++
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Childhood obesity is also associated with significant ‘clustering’ of cardiovascular risk factors
226,238
(where clustering is defined as the strong tendency for obese children to have more than one
cardiovascular risk factor). As with adult obesity, clustering of risk factors increases risk.221
;; 
Healthcare professionals should make parents aware that the following risk factors
for cardiovascular disease and diabetes are relatively common in obese children and
adolescents:
 increased blood pressure
 adverse lipid profiles
 changes in left ventricular mass
 hyperglycaemia and hyperinsulinaemia.
16.4.2

Other medical consequences
Obesity in childhood may be a chronic inflammatory condition, as shown by increased levels
of C-reactive protein, 239-241 and is associated with a number of potential comorbidities:






16.4.3

the risk of developing asthma and the exacerbation of pre-existing asthma 242-246
abnormalities of foot structure and function247
increased risk of type 1 diabetes248
increased risk of type 2 diabetes249
increased risk of non-alcoholic fatty liver disease.250

Psychological conseque
Obese children are more likely to show evidence of psychological distress than are non-obese
children and the effect is greater for girls than boys.251,252 Obesity in childhood and adolescence
is also associated with poor self esteem,251 253 being perceived as unattractive,254 depression,255
disordered eating,252,256 bulimia and body dissatisfaction.257 Psychosocial distress and psychiatric
disorders in children may be more associated with parental psychological/psychiatric problems
than the child’s own BMI, age or sex.258
;; 
Obese children showing signs of distress should be considered for referral for psychological
assessment and treatment.

16.5	tracking of obesity into adulthood
There is a high rate of tracking of obesity, with obese children becoming obese adults.259 The
association is stronger for older children than for younger children.8
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17

Diagnosis and screening in children and young
people

17.1	defining childhood obesity
An ideal tool to assess obesity in children would simply and rapidly identify those with excess
body fat who are at risk of morbidity. For adult practice there is widespread agreement on use
of BMI (weight in kilograms divided by the square of height in metres: kg/m2), with a simple
definition of obesity as BMI ≥30 kg/m2. For children and young people (those aged <18 years),
BMI is not a static measurement, but varies from birth to adulthood, due to body composition
changes (proportion of fat mass and lean body mass), and is different between boys and girls.
Interpretation of BMI values in children and young people therefore depends on comparisons
with population reference data, using cut-off points in the BMI distribution (BMI centiles).
Despite these limitations, there is widespread international support for the use of BMI to define
obesity in children.
The value of BMI as a measure of childhood obesity has been assessed in clinical and
anthropometric studies. Use of cut-off ranges for BMI is associated with high specificity and
moderate sensitivity for identifying the fattest children, particularly when the cut-off is greater
than the 90th centile.260 These cut-offs are also clinically meaningful: obesity defined in this way
is associated with short and long term morbidity (eg tendency for obesity to persist,261 presence
and clustering of cardiovascular risk factors).238
It is useful to express the degree of overweight/obesity in terms of standard deviations (SD) above
the mean (BMI at 50th centile for age and sex), and thus SD score (SDS). These are included in
the UK BMI centile charts based on the 1990 reference population, and are a clinically relevant
tool in the assessment and management of childhood obesity (see Annex 10).

17.2	diagnosis of overweight and obesity in children and young
people
17.2.1	terminology
The term “BMI ≥98th centile” is used throughout this guideline as shorthand for BMI ≥98th
centile of the UK 1990 reference chart.
17.2.2

BMI, waist circumference and International Cut-offs
SIGN 69 established BMI for age (with national centile cut-offs) as the most appropriate simple
means of defining or diagnosing obesity in children and adolescents. Since the publication of
SIGN 69, two alternative simple indices have been suggested: waist circumference centile,
and use of BMI with the ‘International Obesity Task Force’ cut-offs262 rather than with national
percentile cut-offs.
To assess these indices studies were considered which, within the same samples, compared
the diagnostic accuracy of;
 B
 MI for age versus waist for age for the diagnosis of high fat mass or cardiometabolic risk
factors
 BMI for age percentiles with national cut-offs versus BMI cut-offs proposed by Cole/
International Obesity Task Force.
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Studies comparing the use of national (country-specific) BMI percentiles with the ‘Cole/
International Obesity Task Force (IOTF)’ BMI cut-offs 263-270 or measurement of waist
circumference271-280 for diagnosing excess body fatness or risk of obesity-associated comorbidities
in children, are limited by the involvement of small numbers of subjects. There are also
methodological weaknesses around the lack of use of an appropriate ‘gold standard’ for body
fatness. Gold standard measures would be multicomponent models which include body density,
total body water and total body mineral. Although no UK studies were identified, a national
BMI-based approach was consistently found to be superior to use of international BMI cut-offs
for the diagnosis of excess fatness and cardiometabolic risk factors. There was no evidence that
use of waist circumference centiles offers improved diagnosis of either excess body fatness or
cardiometabolic risk factors.
C

2+
2-

BMI centiles should be used to diagnose overweight and obesity in children.

C	Waist circumference should not be used to diagnose overweight and obesity in
children.
D	International obesity task force cut-offs should not be used to diagnose overweight
and obesity in children.
17.2.3	epidemiological and clinical use of BMI centile
The majority of published epidemiological work in the UK has used a definition of obesity as BMI
≥ 95th centile of the 1990 reference chart for age and sex and for comparative epidemiological
purposes it is important to retain this definition. This definition has high specificity (it diagnoses
few lean children as obese) but moderate sensitivity (that is, will fail to diagnose many of the
fattest children as obese).260,281-293 As a diagnostic tool high specificity has been regarded as
paramount since it reduces the likelihood that treatment will be offered to children who are not
actually obese.294,295 The UK 1990 reference charts for BMI centiles for boys and girls give the
91st and 98th centile lines. For routine clinical use, the 98th centile is the recommended cut-off
value defining obesity. This is a pragmatic choice based on charts that are well accepted and
widely available, and in this context means the UK 1990 reference charts for BMI centiles for
children.218
;; 
The UK 1990 reference data for BMI in childhood are recommended for clinical and
epidemiological practice in the UK. BMI should be plotted at the correct age on a sex
appropriate chart.
;; 
For clinical use, overweight children are those with a BMI ≥91st centile of the UK 1990
reference chart for age and sex.
D	For clinical use, obese children are those with a BMI ≥98th centile of the UK 1990
reference chart for age and sex.
;; 
Severe obesity defines those children with a BMI ≥99.6th centile of the UK 1990 reference
chart for age and sex, very severe obesity defines those children with a BMI >3.5 SD
above the mean of the UK 1990 reference chart for age and sex, and extreme obesity
defines those children with a BMI >4 SD above the mean of the UK 1990 reference
chart for age and sex.
These clinical definitions conflict with much of the UK and international literature, which has
used a definition of BMI ≥85th centile of reference data for overweight and BMI ≥95th centile
of reference data for obesity. It is important to maintain epidemiological definitions which are
consistent with current literature.
;;
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For public health use (eg surveillance):
 overweight should be defined as BMI ≥85th centile of the 1990 reference data
 obesity should be defined as BMI ≥95th centile of the 1990 reference data for age
and sex.

2++
3
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For infants and children aged up to four years WHO growth charts, based on optimum growth
rates in breastfed individuals are now in use in the UK (www.rcpch.ac.uk/Research/UK-WHOGrowth-Charts). These classify a greater proportion of infants and young children as overweight
or obese than the UK 1990 reference charts but no clinical or epidemiological obesity research
has been performed in the UK using these charts.

17.3	screening in children
A systematic review was unable to identify any good quality evidence on screening for obesity
in children.296

1++

One RCT found that screening followed by intervention in children stabilised BMI.297

1+

There is insufficient evidence on which to base a recommendation.
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18

Prevention of overweight and obesity in
children and young people

18.1	introduction
Although preventive measures are likely to require a broad range of interventions across all
settings, the majority of studies in this area are conducted in the school environment. The
dietary and physical activity principles around prevention set out in section 5 are relevant for
children and young people.
Trials assessing the effectiveness of interventions to prevent obesity should ideally be evaluated
in a general population of children although some studies examine particular subgroups such
as childhood populations at high risk of obesity. For this guideline, prevention studies were
included where there was use of a general population, a randomised controlled trial design and
a duration of at least 12 months, including the intervention and follow-up period.
Since publication of SIGN 69 in 2003, there has been little new evidence of high methodological
quality in this area. The recommendation for prevention was based largely on the school based
‘Planet Health’ intervention which targeted multiple components including decreased television
viewing, increased physical activity, decreased fat intake, increased fruit and vegetable intakes,
altered class curricula and family education.298

18.2

Diet
The 2006 NICE guideline reported on one systematic review which suggested that improvements
in the quality of food served to pre-school children can result in reduced dietary fat intake and
reduced weight gain.64
Short and long term school-based interventions to improve children’s dietary intake may be
effective in reducing weight outcomes, at least while the intervention is in place. This includes
interventions aiming to increase fruit and (and to a lesser extent) vegetable intake, improve quality
of school lunches and/or promote water consumption. One RCT provided evidence that reducing
consumption of carbonated drinks containing sugar may have a role in reducing the prevalence
of overweight and obesity at 12 months but the effect is not sustained at three years.299,300

18.3

18.4

1+

Physical activity and sedentary behaviour
In one cluster RCT, an intervention comprising nursery and home based elements and aimed at
increasing physical activity and decreasing sedentary behaviour in pre-school children had no
statistically significant effect on physical activity or sedentary behaviour (as measured objectively
by accelerometer), nor on BMI.301

1++

In school aged children (11-15 years) one two-year study suggested that interventions targeting
physical activity and diet are effective in reducing adiposity indices in adolescent female (but
not male) pupils.302

1+

Parental involvement
The importance of parental involvement and its association with effectiveness of preventive
interventions is emphasised in a range of studies involving pre-school and school aged children
and young people.64,301,302

18.5	recommendation
C	Sustainable school based interventions to prevent overweight and obesity should be
considered by and across agencies. Parental/family involvement should be actively
facilitated.
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19

Treatment of obesity in children and young
people

19.1

lifestyle interventions
For this guideline, intervention studies were included if they involved an obese population, a
randomised controlled trial design and a duration of at least 12 months, including the intervention
and follow-up period.
The evidence base has expanded in this area since publication of SIGN 69 in 2003 and adds
further credence to the need for family based approaches targeting changes in diet, physical
activity and sedentary behaviours. The evidence now also highlights the effective use of
behavioural change tools within childhood weight management programmes.
Lifestyle interventions compared to standard care or self help can produce a significant and
clinically meaningful reduction in overweight and obesity in children and adolescents.303
Generally the most effective weight management treatments for young people are both intensive
and longlasting, with an intervention period of at least six months.304,305
Parents and health professionals may be concerned that treating childhood obesity increases
the risk of developing eating disorders. A Cochrane review found that reporting of harm was
noticeably absent in lifestyle interventions, with only 18 out of 54 lifestyle studies reporting
measures of harm such as occurrence or deterioration of disordered eating, depression or anxiety.
This review reported an improvement in quality of life and self esteem in children and young
people undertaking weight management programmes.303

1+

1++

No systematic reviews or RCTs were identified regarding the role of residential camps in the
treatment of childhood obesity.
19.1.1	diet
Two systematic reviews (encompassing studies of generally poor methodological quality)
conclude that total energy intake needs to be reduced for weight loss to occur in overweight
and obese children. There is no evidence to suggest that any particular dietary or macronutrient
manipulation, eg low carbohydrate or high protein, is more effective.306,307

1+

19.1.2	increasing Physical activity
There is general agreement from systematic reviews that physical activity levels should be
increased. 306-309 The amount and intensity of activity required to affect childhood obesity is
still unclear; however current recommendations for the general population of children and
adolescents are an accumulation of at least 60 minutes of moderate activity per day.81,310

1+
4

An increase in ‘lifestyle’ physical activity levels have a better long term effect on weight than
structured exercise.64

1+

19.1.3	decreasing sedentary behaviour
Decreasing sedentary behaviours can positively affect weight management. Most of the evidence
is around a reduction in TV viewing, however, a decrease in other ‘screen activities’ such as
use of computers and videos games may also be important.64

1+

The mechanisms underlying the beneficial effects of reducing sedentary behaviour are unclear
but probably include a modest increase in physical activity and a decrease in energy intake
most likely though a reduced intake of high-energy snacks.311,312

1+
1-

Expert opinion suggests that sedentary behaviours (screen time) should be reduced to no more
than two hours per day or 14 hours over the week.295

4
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19.1.4

Behavioural interventions
The use of behavioural modification techniques (such as goal setting, use of rewards and self
monitoring) as part of a multicomponent intervention have been shown to be effective.64,303
The only published UK study of an individualised behavioural intervention for childhood
obesity was performed in Scotland and showed modest benefits of family centred counselling
and behavioural strategies (eight sessions over six months) on physical activity and sedentary
behaviour.313
NICE 43 (2006) guidelines noted that for a programme to be considered a behavioural
intervention for children it must incorporate the following aspects:






1+
1++

stimulus control
self monitoring
goal setting
rewards for reaching goals
problem solving.

Although not strictly defined as behavioural techniques, giving praise and encouraging parents
to role model desired behaviours are also recommended.64
19.1.5

Family involvement
All contemporary RCTs of lifestyle interventions used programmes which targeted the family
and involved at least one parent/carer and the child. Some programmes utilised parents-only
group sessions to target family lifestyle and parenting skills.305,314
No studies were identified which compared group versus individual family sessions.

19.1.6	recommendations
B	Treatment programmes for managing childhood obesity should incorporate behaviour
change components, be family based, involving at least one parent/carer and aim to
change the whole family’s lifestyle. Programmes should target decreasing overall
dietary energy intake, increasing levels of physical activity and decreasing time spent
in sedentary behaviours (screen time).
;; 
All staff involved with management of childhood obesity should undertake training on
the necessary lifestyle changes and in the use of behavioural modification techniques.
See section 20 for practical information on positive changes to diet, physical activity levels and
sedentary behaviours in childhood.

19.2	planning treatment
19.2.1	initiating treatment
Most children managed in the community will have ‘simple’ obesity with no underlying medical
cause, and many will have no comorbidity. Weight management programmes should only
be offered to those ready and willing to make positive lifestyle changes.295 A suggested care
pathway for children and young people is in Annex 11.
19.2.2	treatment goals in children and young people
In planning weight management programmes for children and young people, treatment goals
should ideally be determined by knowledge of the extent of weight or BMI (or other parameter)
change which would reduce obesity-related comorbidities. Evidence is extremely limited and
only a very small number of studies were identified.
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One cohort study reported that a reduction of >0.5 SDS-BMI was associated with a significant
decrease in insulin resistance (based on the homeostasis model assessment, HOMA) (p<0.001).
This was sustained in most of the obese children (aged 4-17) one year after the end of the
intervention.315,316

2+

Due to the lack of studies in this area recommendations are based on US published expert
opinion.295 For children who are overweight and most children who are obese, weight
maintenance is an acceptable goal, and allows a gradual decline in BMI. This will avoid possible
adverse growth effects in children who have not completed their pubertal growth spurt and
overweight and obese children may ‘grow into their weight’.295 As a strategy, weight loss (as
distinct from weight maintenance) should be limited to older children.

4

D	In most obese children (BMI ≥98th centile) weight maintenance is an acceptable
treatment goal.
D	For children with a BMI ≥99.6th centile a gradual weight loss to a maximum of
0.5–1.0 kg per month is acceptable.
;; 
The benefits of weight maintenance (or modest weight loss in older children) should be
demonstrated to families by charting weight over time on the BMI centile chart.
D	Weight maintenance and/or weight loss can only be achieved by sustained behavioural
changes, eg:
 healthier eating, and decreasing total energy intake
 increasing habitual physical activity (eg brisk walking). In healthy children, 60
minutes of moderate-vigorous physical activity/day is recommended
 reducing time spent in sedentary behaviour (eg watching television and playing
computer games) to<2 hours/day on average or the equivalent of 14 hours/week.
Possible approaches to implementing behavioural changes include:
 e ncouraging children and their families to make a few small, permanent changes in behaviour
at a time
 developing family awareness of eating, activity, and parenting behaviours
 encouraging a family to improve monitoring of their eating and activity habits
 use of family goal setting, stimulus control, self monitoring, and rewards for reaching goals
and problem solving.
Practitioners may be asked to give advice on managing overweight children. As with obese
children, weight maintenance is an acceptable goal for children who are overweight.295
D	In overweight children (91st to <98th BMI centile) weight maintenance is an acceptable
goal. Annual monitoring of BMI centile may be appropriate to help reinforce weight
maintenance and reduce the risk of overweight children becoming obese.
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19.2.3	referral
The primary purposes of referral are to exclude underlying medical causes of obesity and to
treat comorbidity. The vast majority of patients will not have an underlying medical cause.
Formal trials of the impact of different referral criteria are not easily carried out and only an
expert committee statement was identified.
Following the advice of the US Expert Committee the following criteria for referral to a hospital
general paediatric clinic for children and young people are recommended.295
D	The following groups should be referred to hospital or specialist paediatric services
before treatment is considered:
 children who may have serious obesity-related morbidity that requires weight loss (eg
benign intracranial hypertension, sleep apnoea, obesity hypoventilation syndrome,
orthopaedic problems and psychological morbidity)
 children with a suspected underlying medical (eg endocrine) cause of obesity
including all children under 24 months of age who are severely obese (BMI ≥99.6th
centile).
;; 
Suspect an underlying medical cause of obesity if a child is obese and also short for
their age.
19.2.4	role of secondary care
In patients with no underlying medical causes but with serious obesity-related comorbidity,
treatment of the comorbidity may be indicated. In many cases (eg type 2 diabetes), such
treatment will be enhanced by weight management. In secondary care, treatment should follow
the principles outlined above, but weight loss, rather than weight maintenance may be the
appropriate aim.
;; 
Patients should be assessed for possible medical causes of obesity and existing
comorbidities. Where these exist, weight loss is indicated, and specialist referral may
be appropriate.
;; 
Where there is no underlying medical cause of obesity, patients should be referred back
to primary care with the weight maintenance message reinforced.

19.3

Pharmacological treatment in young people
No antiobesity medications are licensed in the UK for use in children.
There is a small body of evidence that orlistat in conjunction with lifestyle changes and
behavioural therapy in adolescents can have a greater effect on decreasing BMI than lifestyle
changes and behavioural therapy alone. A Cochrane review supported consideration of
pharmacological therapy as an adjunct to lifestyle measures in obese adolescents, but noted that
this approach needs to be carefully weighed up against the potential for adverse effects.303
The need for additional therapy, where lifestyle and behavioural approaches have failed, for the
increasing number of very severely obese children, many of whom do not yet have comorbidities
was also considered in the development of the following recommendation.
D	Orlistat should only be prescribed for severely obese adolescents (those with a BMI
≥99.6th centile of the UK 1990 reference chart for age and sex) with comorbidities or
those with very severe to extreme obesity (BMI ≥3.5 SD above the mean of the UK
1990 reference chart for age and sex) attending a specialist clinic. There should be
regular reviews throughout the period of use, including careful monitoring for side
effects.
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19.4	surgical treatment in young people
No RCTs were identified on the effectiveness of bariatric surgery in children or young people.
One systematic review found six case series (with a total of 20 patients, age group up to 20
years). All studies were considered to be of poor quality with methodological and/or reporting
flaws.317

3

National guidelines have recommended the use of surgery only in adolescents past puberty
with extreme obesity and severe comorbidities.64

4

D	Bariatric surgery can be considered for post pubertal adolescents with very severe
to extreme obesity (BMI ≥3.5 SD above the mean on 1990 UK charts) and severe
comorbidities.
;; 
Where surgery is being considered, the possible complications from the surgery and the
long term commitment to clinical follow up needs to be clearly communicated to, and
discussed with, both the patient and their parents.
Bariatric surgery should only be undertaken by a highly specialised surgical team within
the framework of a multidisciplinary team.
Centres undertaking bariatric surgery in patients under 18 years of age should collect
relevant data and should use appropriate statistical testing and present meaningful outcomes
such as changes in mean or median BMI, BMI SD, BMI, weight and height.
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20

Provision of information
This information for discussion with patients/parents and carers was developed by the SIGN
guideline development group in partnership with NHS Health Scotland, Food Standards Agency
Scotland, Scottish and Nutrition Diet Resource Initiative and NHS Quality Improvement
Scotland to ensure consistency of the messages and to allow compilation of relevant resources
which health practitioners may use or refer their patients to. Information is neither exclusive
nor exhaustive.

20.1

Healthy Eating

20.1.1

Birth to five years
 E xclusive breastfeeding is recommended for all infants from birth to the age of six months
as it offers significant health benefits for babies and for mothers.
 Introduction of solid foods should be avoided until infants are six months old. Six months
is also the recommended age for first introduction of solid foods for formula fed infants.
 From six months, solid foods should be introduced gradually; starting with mashed (not
pureed) fruits and vegetables and then moving on to easily manageable finger foods such
as soft cooked vegetables, rice cakes, and small pieces of bread.
 Foods which may cause allergies (milk, eggs, wheat, seeds, nuts, fish and shellfish) should
be introduced one at a time to ensure any reaction is spotted immediately. For the most upto-date advice on peanuts and peanut allergy see www.food.gov.uk/safereating/allergyintol/
peanutspregnancy
 From approximately one year old, children would normally be expected to eat three meals
a day and two between-meal snacks.
 Foods particularly high in fat and sugar such as sweets, cakes, crisps and deep fried foods
are not necessary and should be kept to a minimum or avoided altogether.
 Care should also be taken to limit salt intake (less than 1 g/day up to age 12 months; from
1-3 years no more than 2 g/day; and a maximum of 3 g/day for 4-6 year olds).
 To ensure children up to the age of two consume adequate energy for growth and
development from relatively small volumes of food, full-fat versions of dairy products are
recommended and foods very high in fibre should be avoided.
 From two years onwards, gradual introduction of low-fat dairy products should be considered
for children who are growing well and eating a varied diet, so that by the age of five most
children are eating in accordance with the eatwell plate. Portion sizes should be appropriate
to the age and size of the child.
 It is recommended that breastfeeding mothers take a supplement containing 10 mcg vitamin
D. All babies and young children should be given vitamin drops containing vitamins A, C
and D from age six months up to four years of age. Children from dark skinned minority
ethnic groups are at particular risk of vitamin D deficiency.
 Free vitamin supplements are available for eligible families through the Healthy Start scheme
(see www.healthystart.nhs.uk). The scheme also provides background information and
advice for health professionals.
 Further information on nutrition from birth to five years is available in the NHS Health
Scotland publications Ready Steady Baby (up to age 1 year) and Ready Steady Toddler (up
to age 3 years).
 Information leaflets about breastfeeding and weaning may be available from the health
promotion department of local NHS Boards and paediatric dietetic departments.
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20.1.2

Children Over five Years and Adults
 F rom age five a healthy, balanced diet in line with adult healthy eating guidelines should
be encouraged for everyone except those with specific clinical dietary requirements.
 Patients should be advised to choose foods from the five food groups in the proportions
shown in the eatwell plate below. This includes everything eaten during the day, including
snacks. Balance between the different groups is best achieved over a day or a few days
rather than at each individual meal.
 The eatwell plate is suitable for healthy people of all ethnic origins and people who are of
a healthy weight or overweight. It is also suitable for vegetarians.

eatwell.gov.uk
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 In line with the eatwell plate, individuals should aim to eat:






 Bread, rice, potatoes, pasta and other starchy foods
-- Eat plenty, choose wholegrain varieties when you can
 Fruit and vegetables
-- Eat plenty, at least five portions of a variety of fruit and vegetables a day
 Milk and dairy foods
-- Eat some, choose lower fat alternatives whenever possible or eat higher fat
versions infrequently or in smaller amounts
 Meat, fish, eggs, beans and other non-dairy sources of protein
-- Eat some, choose lower fat alternatives whenever possible or eat higher fat
versions infrequently or in smaller amounts. Aim for at least two portions of fish a
week, including a portion of oily fish
 Foods and drinks high in fat and/or sugar
-- Consume just a small amount
Try to choose options that are lower in salt when you can. Adults should have no more
than 6 g of salt a day.
M ore information on the balance of foods in a healthy diet can be found at
www.eatwell.gov.uk.
To aid weight management it is important to encourage limiting the intake of energy-dense
foods including confectionery, sugary drinks, fast foods and alcohol.
Portions must be appropriate for the individual’s age, gender, current weight and activity level.
It is very important to highlight that children require smaller portion sizes than adults.

Checking the labels
 R
 eading labels can help individuals to choose lower fat and lower energy items. The Food
Standards Agency system of traffic lights labelling may also be of assistance to patients in
selecting lower fat, saturated fat, salt and sugar foods (www.eatwell.gov.uk/foodlabels/
trafficlights/).

20.2

Helping children and young people to maintain a healthy
weight
Encourage parents and carers to:
 e nsure their children have regular meals, including breakfast, in a sociable atmosphere
without distractions (such as watching television)
 whenever possible, eat meals with their children
 comfort their children with attention, listening and hugs instead of food
 separate eating from other activities such as watching television or using the computer
 encourage their children to listen to internal hunger cues and to eat to appetite
 avoid classifying foods as good or bad
 keep foods that their child should be avoiding out of the house.
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20.3

Physical activity

20.3.1

Children and young people
 C
 hildren and young people should be encouraged to increase their physical activity to help
manage their weight and because of the other known health benefits, such as reduced risk
of type 2 diabetes and cardiovascular disease.
 Children should be encouraged to do at least 60 minutes of moderate to vigorous activity
each day. This can be accumulated in short bouts. Children who are already overweight
may need to do more than 60 minutes activity, but should build up their physical activity
time gradually.
 Parents should be aware that more than two hours of sedentary behaviour, particularly of
screen time (TV watching, computer use and playing video games), for children per day
should be discouraged.
 Children should be given the opportunity and support to be more active in their daily lives
(such as walking, cycling, using the stairs and active play such as skipping) and supported
to do more regular, structured physical activity (such as football, swimming or dancing).
 The choice of activity should be made with the child, and be appropriate to their age, ability
and confidence.
 Encourage people to try to be more active as a family - for example, walking and cycling to
school and shops, going to the park or swimming.
 Providing information on local opportunities to be active will make it easier for individuals
to access them and enable them to make a longer term commitment to being active.

20.3.2

Adults
 P
 hysical activity advice should be tailored for different groups and individuals. This is
particularly important for people who are already overweight or obese (and may have
comorbidity), or at a life stage with increased risk for weight gain (such as excess weight gain
in pregnancy, weight retention postnatally, at the menopause or when stopping smoking).
 Adults should be encouraged to increase their physical activity, and not expect to lose weight
as a result, because of the other health benefits physical activity can bring, such as reduced
risk of type 2 diabetes and cardiovascular disease. Adults should be encouraged to do at
least 30 minutes of moderate-intensity physical activity on five or more days a week.
Getting Started
Advice to individuals about increasing their physical activity should focus on activities that can fit
easily into their everyday life and are tailored to their individual preferences and circumstances.
The typical desirable activity patterns will comprise a mix of personal transport and job-related
household and recreational activities.
 E ncourage individuals to start by doing what they can, and then to look for ways to do more.
If they have not been active for a while, they should start out slowly. After several weeks or
months activities can be built up by doing them for longer and more often.
 Walking is one way to encourage building physical activity into everyday life. When first
starting, advise walking 10 minutes a day on a few days during the first couple of weeks.
 Add more time and days. Encourage individuals to walk a little longer. Trying 15 minutes
instead of 10 minutes and walking on more days a week.
 Pick up the pace. Once this is easy to do, encourage them to try walking faster. After regular
brisk walking for a couple of months, try, for example, adding biking or swimming at weekends
for variety.
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20.3.3

Adults who are overweight or obese
 O
 verweight or obese individuals should be encouraged to increase energy expenditure by
increasing the daily amount of physical activity they do as well as decreasing the amount
of time spent on sedentary behaviours, eg television watching. The recommendations for
physical activity are summarised as follows:
-- T
 o prevent the gradual adult transition to overweight or obesity requires 45 - 60
minutes of moderate-intensity activity per day, particularly if energy intake is not
reduced.
-- People who have been obese and who have lost weight should be advised that
they may need to do at least 60 minutes of moderate-intensity activity a day to
sustain their weight loss.
 A
 dults who come into contact with primary care should be offered an assessment of the health
risks associated with their level of inactivity and then be referred to appropriate counselling
and to community activities that are tailored to their specific interests.
 A
 dults who are overweight or obese will need to recognise that their daily requirement for
physical activity has to increase from 30 minutes of moderate activity to at least 60 minutes
of moderate activity. For example:
-- M
 aking enjoyable activities part of everyday life, for example walking to and from
work as part of a journey.
-- Building activity into the working day, for example taking the stairs instead of the
lift, enjoying a walk at lunchtime.
-- Participating in supervised exercise programmes.
 A
 dults should be encouraged to build up to the recommended levels for weight maintenance,
using a managed approach with agreed goals. Providing local information will make it easier
for patients to access opportunities and enable them to make a longer term commitment
to being active. Any activity should take into account the person’s current physical fitness
and ability.
 A
 reduction in sedentary activities (such as sitting for long periods watching television, at a
computer or playing video games) should be encouraged.

20.3.4

Safety
To participate in physical activity safely and reduce risk of injuries and other adverse events,
people should:
 Understand the potential risks associated with any type of activity.
 Choose to do types of physical activity that are appropriate for their current fitness level
and health goals.
 Increase physical activity gradually over time whenever more activity is necessary to meet
guidelines or health goals. Inactive people should “start low and go slow” by gradually
increasing how often and how long activities are done.
 Wear appropriate clothing and use suitable equipment where necessary.
 Be under the care of a health practitioner if they have chronic conditions or symptoms, and
consult on appropriate types and amounts of activity.
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20.4

Resources for adults/parents
Active Scotland
This site from NHS Health Scotland has been designed to help find local opportunities to
be physically active. Active Scotland brings thousands of places to be active, from parks to
pools and community centres to climbing walls, and tens of thousands of activities from
archery to yoga, into one easy-to-use, easy-to-search website
www.activescotland.org.uk
Eat well be well
Advice from the Food Standards Agency on healthy eating across all life stages with
information on pregnancy, breastfeeding and weaning.
www.eatwell.gov.uk/agesandstages/
Food Shopping Card
Card which uses traffic light system to indicate high, medium and low levels of fat, sugar and
salt in food, developed by the Food Standards Agency.
www.foodstandards.gov.uk/multimedia/pdfs/publication/whichcard0908.pdf.
Order copies from: www.foodstandards.gov.uk/aboutus/publications/
Get you and your family moving
Leaflet providing information on how to get families more active, with guidance on how
much physical activity adults and children should do. Also provides a list of useful links and
further reading.
www.healthscotland.com/documents/182.aspx
Scottish Nutrition and Diet Resource Initiative
A range of nutrition and diet leaflets designed for children and their parents. The Right
Choice Pack (childhood obesity suite of resources). Available to view and order from:
www.gcal.ac.uk/sndri/all_health_resources.html#childhoodobesity
 B
 eing young and overweight; does it matter? Leaflet for parents to explain importance of
healthy weight
 Healthy lifestyle - primary school. Leaflet for parents of primary school aged children
giving advice on healthy lifestyle
 Guide for you and your child on increasing activity. Guide for parents of primary school
aged children
 Meal suggestions. Suggestions for healthy balanced meals
 Asian meal suggestions. Suggestions for healthy balanced meals
 Food labels. Short leaflet giving information on food labelling, and what is a lot and a
little of sugar, salt and fat in foods
 Dietary goals. Goal setting sheet for individuals and families.
Take life on
Website with information for public giving advice on small individual level changes that can
help improve individual and family health, with tips on children’s meals and ways to get
more active.
www.takelifeon.co.uk/index.html
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20.5

Resources for children and young people
British Dietetic Association’s Paediatric Group
RU Ready2 change. Diet and lifestyle sheet aimed at teenagers.
www.caledonian.ac.uk/sndri/pdf/BDAPaediatricGroup
British Heart Foundation resources
 Food For Thought ‘Yoobot’ game
Yoobot is a free game and learning tool that the British Heart Foundation have developed
to help children think more about their food and activity and the impact on their own
health. The game allows each child to create a Yoobot to look after. They are then free
to set the Yoobot’s diet and exercise regimen and see how the health of their Yoobot
develops over time. It is hoped the game will show them the relevance of the food and
lifestyle choices they make now – and encourage them to make healthier choices from an
early age.
www.yoobot.co.uk/
 Yheart website
British Heart Foundation site with healthy lifestyle information to help young people with
healthy eating and getting more active including recipes and top tips to get started.
www.yheart.net/yheart/
Scottish Nutrition and Diet Resource Initiative
A range of nutrition and diet leaflets designed for teenagers and their parents. The Right
Choice Pack.
www.gcal.ac.uk/sndri/all_health_resources.html#childhoodobesity
 Healthy lifestyle – teenagers. Leaflet for teenagers giving advice on healthy lifestyle
 Guide for teenagers on increasing physical activity. Leaflet for teenagers giving advice on
physical activity
 Fuel to Go. Tips and meal ideas for teenagers.
Young Scot
NHS Health Scotland works with Young Scot to provide credible and reliable health
information to young people through a number of channels to which young people could be
signposted to get information relevant to healthy weight.
 w
 ww.youngscot.org/feelinggood
Primarily aimed at young people aged 12 to 16 years old. The site gives a quick and easy
to use fact sheet style of information on keeping fit and healthy eating.
 www.youngscotinfoline.org/channels/health/
This website is aimed at older young people aged 16+, however it may be useful for
young people at the top end of the target group who are more independent. It provides
recipe ideas and top tips for healthy eating.
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20.6

Resources for professionals
BMI calculator for children
http://shop.healthforallchildren.co.uk/pro.epl?SHOP=HFAC4&DO=USERPAGE&PAGE=ca
lculator
British Heart Foundation
Exercise, weight management and healthy eating resources related to prevention of heart
disease.
www.bhf.org.uk/publications.aspx
Chest, Heart and Stroke Scotland
Exercise, weight management and healthy eating resources related to prevention of chest,
heart and stroke illness.
www.chss.org.uk/publications/index.php
The Class Moves!®
The Class Moves!®, which was first developed in the Netherlands, is a programme of
relaxation exercises for use with primary school children of all ages. It was originally
aimed as a classroom based resource but could provide useful skills and exercises for any
professional working with children aged between 5-11 years interested in increasing levels
of physical activity.
The programme aims to encourage children to engage in different types of physical exercises
on a daily basis, with the objectives of:






increasing motivation
improving concentration
raising physical awareness
encouraging sensory-motor development and promoting self care
injury prevention.

For further information contact the active schools coordinator in your local area.
Community Food and Health Scotland
Directory of community based food and health activities.
www.communityfoodandhealth.org.uk/show.php?contentid=73
Diabetes UK
Information in relation to diabetes and weight management.
www.diabetes.org.uk/OnlineShop/
Energising Lives
Energising Lives provides guidance for primary care professionals to support them in
raising key messages relating to physical activity. The guide outlines the evidence base for
promoting physical activity. It also summarises the current guidelines around recommended
levels of physical activity for different life stages and supports practitioners by translating
these recommendations into everyday routine advice and encouragement for patients.
www.healthscotland.com/documents/2759.aspx
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Growing Through Adolescence
Growing Through Adolescence is a continuing professional development tool for trainers to
use with professionals working with young people aged between 11-15 years. It builds on
existing knowledge and experience by offering a comprehensive, evidence based overview
of healthy eating in relation to young people. It provides ideas and suggestions for training,
which are supported by activities and fact sheets, to increase confidence in exploring issues
such as growth and development, body image, self esteem, puberty, the role of the media,
nutrition and physical activity. For information on ‘Growing through Adolescence’ training
or trainers in your area, contact the GTA team, email: gta@health.scot.nhs.uk
NHS Health Scotland publications
A range of resources on healthy eating including material on breastfeeding and weaning.
www.healthscotland.com/uploads/documents/4396-Publications%20Catalogue2.pdf
HandsOnScotland Website
The HandsOnScotland toolkit is an online resource for anybody working with children
and young people. It is a one stop shop for practical information and techniques on how to
respond helpfully to children and young people’s behaviour, eg problematic eating, build up
their self esteem and promote their positive mental well-being.
www.handsonscotland.co.uk
Hassle free exercise
A booklet containing general information on the benefits of being more active, how to start,
how to build up activity levels and keep going, as well as a list of activities to get started on.
www.healthscotland.com/uploads/documents/Hasslefreeexrcise.pdf
Health Implications of Sedentary Behaviour
This briefing paper looks at the evidence base and discusses the health implications of
sedentary behaviour. Includes practical examples and case studies.
www.healthscotland.com/documents/2316.aspx
Let’s make Scotland more activ-e
This is an introductory eLearning course aimed at providing professionals with the essential
knowledge and understanding of physical activity and health in order to effectively promote
it within their work.
http://elearning.healthscotland.com/course/view.php?id=3
World Cancer Research Fund
Exercise, weight management and healthy eating resources related to cancer prevention.
www.wcrf-uk.org/preventing_cancer/publications
Walk the Talk Website
This site centres around principles to support and establish youth friendly health services.
There is information on the site on health topics relating to young people, eg nutrition,
healthy eating and physical activity. The site also signposts to resources for both health
professionals and young people.
www.walk-the-talk.org.uk
Young people, transitions and physical activity
This briefing paper looks at the evidence base and discusses young people, transitions and
physical activity. It includes practical examples and case studies.
www.healthscotland.com/documents/2264.aspx
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21

Implementing the guideline
Implementation of national clinical guidelines is the responsibility of each NHS Board and is an
essential part of clinical governance. Mechanisms should be in place to review care provided
against the guideline recommendations. The reasons for any differences should be assessed
and addressed where appropriate. Local arrangements should then be made to implement the
national guideline in individual hospitals, units and practices.

21.1

Auditing current practice
A first step in implementing a clinical practice guideline is to gain an understanding of current
clinical practice. Audit tools designed around guideline recommendations can assist in this
process. Audit tools should be comprehensive but not time consuming to use. Successful
implementation and audit of guideline recommendations requires good communication between
staff and multidisciplinary team working.
The guideline development group has identified the following as key points to audit to assist
with the implementation of this guideline:
 P
 ercentage of identified adult patients with a BMI >30 kg/m2 who have access to/are
participating in a weight management programme which includes physical activity, dietary
change and behavioural components
 Percentage of adult patients appropriately prescribed pharmacological treatment as an
adjunct to lifestyle interventions
 Percentage of severely obese adult patients, BMI≥35 kg/m2 undergoing surgery as a treatment
option for obesity, where locally derived criteria have been observed
 Percentage of identified obese children with serious obesity-related morbidity or suspected
underlying cause who have been referred to hospital or specialist paediatric services
 Percentage of identified overweight or obese children, who are offered a multicomponent
family based weight management intervention.
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22

The evidence base

22.1	systematic literature review
The evidence base for this guideline was synthesised in accordance with SIGN methodology.
A systematic review of the literature was carried out using a search strategy devised by a SIGN
Information Officer. Databases searched included Medline, Embase, Cinahl, PsycINFO and The
Cochrane Library. The date range varied for each of the searches, and depended largely on how
much literature was available. Internet searches were carried out on various websites including
the New Zealand Guidelines Programme, NELH Guidelines Finder, and the US National
Guideline Clearinghouse. The Medline version of the main search strategies can be found on
the SIGN website, in the section covering supplementary guideline material. The date ranges
for each of the searches is also detailed in this section. The main searches were supplemented
by material identified by individual members of the development group.
The National Institute for Health and Clinical Excellence published a comprehensive obesity
guideline for England and Wales in December 2006.64 To avoid duplication of effort SIGN utilised
and updated evidence tables produced by NICE, where appropriate, as a basis for considered
judgement. The ADAPTE process for guideline adaptation was followed.318

22.2	recommendations for research
The guideline development group was not able to identify sufficient evidence to answer all of
the key questions asked in this guideline. The following areas for further research have been
identified:
 Examination of the relationship between adiposity and dementia
 Studies of obesity and mood disorders examining effects of overweight, obesity and severe
obesity separately
 Development of treatment approaches for obesity in patients with learning disabilities
 Role of treatment for binge-eating disorder in weight management
 Weight management studies with clear differentiation and assessment of the effects of
treatment on weight loss (3-4 months) and on weight loss maintenance (4-12 months or
longer)
 Assessment of interventions to support maintenance of weight loss
 RCTs testing the effectiveness of behavioural and pharmacological intervention alone and
in combination on the maintenance of weight loss amongst initially obese individuals
 Assess internet-based weight management programmes
 Identification of the most effective way to deliver dietary advice, eg one to one/groups/
written information
 Long term effects of low glycaemic index/load diets
 RCTs to determine the efficacy of resistance exercise programmes, alone or in combination
with aerobic type exercise, on long term weight loss/maintenance
 Determination of the effects of prescription of different amounts of physical activity, with
and without additional support to aid compliance, on weight loss
 RCT with 12 months or more follow up, examining the separate and combined effects of
techniques to enhance motivation (eg motivational interviewing) and techniques to change
eating and physical activity behaviour (behaviour change techniques)
 RCT testing a Transtheoretical ‘Stages of Change’ model based stage-matched intervention
compared to non-matched, mismatched and control conditions
 RCTs based on appropriately tailored interventions derived from accurate stage measurement
and which involve frequent reassessment of readiness to change in order to provide evolving,
stage-specific interventions
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 Identification of the effectiveness of customised weight management training for professionals
to determine the approach and resources most likely to improve outcomes for patients
 Societal effects of availability of bariatric surgery
 Levels of physical activity required following surgery to help maintain weight loss and the
most effective way to support patients in achieving this
 Effects of psychological therapies on the outcomes of bariatric surgery and which patient
groups would benefit from these
 Micronutrient deficiency and its relationship to harms of bariatric surgery
 Consideration of which patient groups have the greatest long term benefits from bariatric
surgery in terms of reduction of future comorbidity and mortality
 Effectiveness of micronutrient supplementation following bariatric surgery
 Effects of bariatric surgery on bone metabolism, subsequent fracture risk and optimal dosing
regimes of calcium and vitamin D to reduce fracture risk
 Definition of the changes in body weight and fatness in obese children (expressed as
simple clinical measures eg BMI SDS change) which are required to reduce obesity-related
comorbidities
 Randomised controlled trials on the effectiveness of antiobesity drug therapy in obese and
severely obese adolescents with particular emphasis on long term benefits/harms
 Large well designed UK based research studies in the prevention of childhood obesity
 Definition of the prevalence and degree of psychological complications of obesity in children
in the UK in a well designed cohort study
 Future RCTs on childhood obesity treatment should follow the CONSORT model when
reporting results. To allow comparison with other studies, as a minimum authors should
report the following results both at baseline and at final measurement for every group: mean/
median weight, mean/median BMI, and mean/median BMI SD (Z) score.

22.3	review and updating
This guideline was issued in 2010 and will be considered for review in three years. Any updates
to the guideline in the interim period will be noted on the SIGN website: www.sign.ac.uk
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23

Development of the guideline

23.1	introduction
SIGN is a collaborative network of clinicians, other healthcare professionals and patient
organisations and is part of NHS Quality Improvement Scotland. SIGN guidelines are developed
by multidisciplinary groups of practising clinicians using a standard methodology based on a
systematic review of the evidence. Further details about SIGN and the guideline development
methodology are contained in “SIGN 50: A Guideline Developer’s Handbook”, available at
www.sign.ac.uk

23.2	the guideline development group
Ms Joyce Thompson		
(Co-Chair)			
Dr David Wilson		
(Co-Chair)			
Dr Satinder Bal			
Dr Ewan Bell			
			
Dr Susan Boyle			
			
Mr Duff Bruce 			
Ms Fiona Clarke			
			
Ms Kim Ferrier			
			
Ms Lorna Forde			
			
Dr Jason Gill			
Dr Gail Haddock		
Dr Catherine Hankey		
Dr Rosaleen Isles		
			
Ms Susan Kayes			
Ms Joanna Kelly			
Dr Jennifer Logue		
			
Dr Kevin McConville		
Ms Pamela McIntosh		
Ms Aileen Muir			
Professor John Reilly		
			
Dr Finn Romanes		
(Chair, Prevention subgroup)
Professor Naveed Sattar
(Chair, Treatment subgroup)
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Consultant in Endocrinology, Raigmore Hospital, Inverness
Consultant Clinical Biochemist, Dumfries and Galloway 		
Royal Infirmary
Consultant Clinical Psychologist, Glasgow and Clyde 		
Weight Management Service
Consultant Surgeon, Aberdeen Royal Infirmary
Senior Health Promotion Specialist, NHS Highland, 		
Inverness
Specialist Bariatric Physiotherapist, Glasgow and Clyde 		
Weight Management Service
Service Lead, Glasgow and Clyde Weight Management 		
Service
Senior Lecturer in Exercise Science, Glasgow University
General Practitioner, Cromarty
Senior Lecturer in Human Nutrition, Glasgow University
Cognitive Therapist, Dumfries and Galloway Royal 		
Infirmary
Public Health Nurse, Cathkin High School, Glasgow
Information Officer, SIGN
Clinical Lecturer in Metabolic Medicine, Glasgow 		
University
General Practitioner, Buckhaven
Advanced Specialist Dietitian, NHS Forth Valley
Consultant in Pharmaceutical Public Health, NHS Lothian
Head of Childhood Obesity Group, Queen Mother’s 		
Hospital, Glasgow
Consultant in Public Health Medicine (Health Protection),
NHS Tayside
Professor of Metabolic Medicine, Glasgow University
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Dr Laura Stewart		
Ms Mae Stewart			
Dr Lorna Thompson		
Ms Elizabeth White		
			

Team Lead, Paediatric Obesity Service, NHS Tayside
Lay Representative, Dundee
Programme Manager, SIGN
Health Visitor/Public Health Team Leader, Oban and Lorn
Medical Centre, Oban

SIGN is grateful to the following former members of the guideline development group and
others who have contributed to the development of this guideline.
Health Psychology Group
Mrs Jenny Brown		
			
Dr Leslie Cruickshank		
Dr Ian Duthie			
Ms Alison Hall			
			
Dr Shiva Kumar			
Professor Sandra McRury
			
Ms Katy Park			
Mr Raymond Strachan		
Dr Carolyn Valentine		
			
Dr Andrew Wilmshurst		

University of Aberdeen
Obesity Clinical Nurse Specialist, Aberdeen Royal 		
Infirmary
General Practitioner, Grangemouth
General Practitioner, Aberdeen
Practice Nurse/Cardiac Rehabilitation Nurse, 			
Dumfries
Public Health Student, Dundee University
Consultant in Diabetology, Raigmore Hospital, 			
Inverness
Specialist Nurse, Glasgow
Lay Representative, Huntly, Aberdeenshire
Project Manager, Dental Public Health, NHS 			
Lothian
General Practitioner, Kirriemuir, Angus

The membership of the guideline development group was confirmed following consultation
with the member organisations of SIGN. All members of the guideline development group
made declarations of interest and further details of these are available on request from the
SIGN Executive.
Guideline development and literature review expertise, support and facilitation were provided
by the SIGN Executive.
23.2.1

Patient Involvement
In addition to the identification of relevant patient issues from a broad literature search, SIGN
involves patients and carers throughout the guideline development process in several ways. SIGN
recruits a minimum of two patient representatives to guideline development groups by inviting
nominations from the relevant “umbrella”, national and/or local patient focused organisations
in Scotland. Where organisations are unable to nominate, patient representatives are sought
via other means, eg from consultation with health board public involvement staff.
Further patient and public participation in guideline development was achieved by involving
patients, carers and voluntary organisation representatives at the National Open Meeting (see
section 23.3.1). Patient representatives were invited to take part in the peer review stage of
the guideline and specific guidance for lay reviewers was circulated. Members of the SIGN
patient network were also invited to comment on the draft guideline section on provision of
information.
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23.3	consultation and peer review
23.3.1	national open meeting
A national open meeting is the main consultative phase of SIGN guideline development, at
which the guideline development group presents its draft recommendations for the first time.
The national open meeting for this guideline was held on 27th October 2008. Two hundred and
twenty eight people participated. The draft guideline was also available on the SIGN website
for a limited period at this stage to allow those unable to attend the meeting to contribute to
the development of the guideline.
23.3.2	specialist review
This guideline was also reviewed in draft form by the following independent expert referees,
who were asked to comment primarily on the comprehensiveness and accuracy of interpretation
of the evidence base supporting the recommendations in the guideline. The guideline group
addresses every comment made by an external reviewer, and must justify any disagreement
with the reviewers’comments.
SIGN is very grateful to all of these experts for their contribution to the guideline.
Mrs Lesley Allison		
			
Professor Annie Anderson
			
Ms Alison Avenell		
			
Professor Iain Broom		
			
Dr Rodney Burnham		
Mr Ross Carter			
Mr Andy Carver			
			
Ms Anne Clarke			
			
Professor Tim Cole		
			
Mr Michael Craig		
			
Ms Helen Croker		
			
Dr Sara Davies			
			
Dr Angela Dixon		
Mr David J Exon			
Mr Tam Fry			
Dr Fiona Green			
			
Professor Julian Hamilton-Shield
			
Dr Adrienne Hughes		
Dr Diane Jackson		
			
Professor Mike Lean		
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Aberdeen
Professor of Human Nutrition, Glasgow Royal Infirmary
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23.3.3	sign editorial group
As a final quality control check, the guideline is reviewed by an editorial group comprising
the relevant specialty representatives on SIGN Council to ensure that the specialist reviewers’
comments have been addressed adequately and that any risk of bias in the guideline
development process as a whole has been minimised. The editorial group for this guideline
was as follows.
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ASA		

American Society of Anaesthesiologists

BED		

binge-eating disorder

BMI		

body mass index

BMI-SD

body mass index standard deviation

BMR		

basal metabolic rate

BNF		

British National Formulary

CBT		

cognitive behavioural therapy

CHD		

coronary heart disease

CHSP		

Child Health Surveillance Programme

CI		

confidence interval

CVD		

cardiovascular disease

DBP		

diastolic blood pressure

DSM		

Diagnostic and Statistical Manual

HbA1c

glycated haemoglobin

HDL		

high density lipoprotein

HOMA

homeostasis model assessment

HR		

hazard ratio

HRT		

hormone replacement therapy

HTA		

health technology assessment

LCD		

low calorie diet

LC/HP		

low carbohydrate/high protein

LD		

learning disabilities

LDL		

low density lipoprotein

LF/HC		

low-fat/high carbohydrate

MTA		

multiple technology appraisal

NHS		

National Health Service

NHS QIS

NHS Quality Improvement Scotland

NICE		

National Institute for Health and Clinical Excellence

OR		

odds ratio

PAR-Q	

physical activity readiness questionnaire

RCT		

randomised controlled trial

RR		

relative risk

SBP		

systolic blood pressure

SD		

standard deviation

SDS-BMI

standard deviation score – body mass index

SEP		

socioeconomic position

SES		

socioeconomic status

ABBREVIATIONS

SIGN		

Scottish Intercollegiate Guidelines Network

SIMD		

Scottish Index of Multiple Deprivation

SMC		

Scottish Medicines Consortium

TC		

total cholesterol

TG		

triglyceride

UK		

United Kingdom

US		

United States

VLCD		

very low calorie diet

WC		

waist circumference

WCRF		

World Cancer Research Fund

WHO		

World Health Organisation
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Annex 1
Key questions used to develop the guideline
This guideline is based on a series of structured key questions that, where possible, define the
population concerned, the intervention under investigation, the type of comparison group, and
the outcomes used to measure the effectiveness of the interventions. These questions form the
basis of the systematic literature search.
PREVENTION/SCREENING/DIAGNOSIS/ASSESSMENT/TRAINING
Key question

See guideline section

1. What

level of health gain is associated with 5% weight loss versus 7
10% weight loss versus 5 kg loss versus 10 kg loss in adults?
Consider: mortality; blood pressure; lipids and glucose; BP; type
2 diabetes; quality of life; psychological issues, depression etc;
sleep apnoea; mobility; fertility.
2. Which distinct subgroups of the adult population are more at risk 6
of becoming overweight or obese compared to the rest of the
population? Does focusing on these at-risk people for provision
of interventions versus provision at all stages lead to improved
outcome measures in adults who are overweight or obese?
Consider: gender, ethnicity, social and demographic subgroups,
perinatal/postnatal, life stage, occupation, smoking cessation,
medication, alcohol use, learning disability, physical disability,
medical/mental health issues.
3. W
 h a t p s y c h o s o c i a l , d i e t a r y o r p h y s i c a l a c t i v i t y 5
interventions (including advice) in adults whose weight
is in the healthy range leads to prevention of overweight
compared to no intervention at 12 or more months?
What psychosocial, dietary or physical activity interventions
(including advice) in overweight adults leads to prevention of
obesity compared to no intervention at 12 or more months?
4. In
 groups at risk of becoming overweight or obese, does targeted 6.1
screening (using weight, BMI and/or waist circumference),
compared to not screening, lead to:
 the prevention of weight gain
 weight loss (define %age)
 increased uptake of recommended interventions?
D
 oes generalized screening of adults (using weight, BMI and/or
waist circumference), compared to not screening, lead to:
 the prevention of weight gain
 weight loss (define %age)
 increased uptake of recommended interventions?
5. Does periodic self checking of weight and/or waist circumference 5.4
and/or calculation of BMI lead to improved outcomes or
increased uptake of effective interventions in adults versus no
self measurement?
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6. What anthropometric measures are consistently correlated with 4
clinical risk (cardiovascular disease and type 2 diabetes) in the
overweight and obese and how do they compare with each other?
Consider; BMI, waist circumference, bioimpedance, weight
waist-to-hip ratio, percentage fat.
7. W
 hat comorbidities and complications relate to/are associated 3.2
with overweight and obesity in adults?
8. How

is readiness to change best assessed in overweight and 8.2
obese adults?
9. Which adults who are overweight or obese should be referred 15.1
to other services (beyond primary care), considering specifically
risk factors, causes, comorbidities and complications related to
weight?
10. W hat is the level of knowledge and understanding of 15.2
individuals delivering weight management interventions?
Does the provision of customised weight management training
for professionals lead to improved outcomes in patients (weight
reduction and weight maintenance)?
11. W
 hat potential harms are associated with repeated efforts in 8.3
adults to lose weight (weight cycling)?
ADULT OBESITY TREATMENT – PRIMARY OUTCOME PERCENTAGE OR ABSOLUTE
WEIGHT LOSS
Key question

See guideline section

12. W
 hat determines the effectiveness of physical activity in weight 11
loss and maintenance of weight loss? Consider:
 FITT principle: Frequency, Intensity, Time and Type.
 Decreasing sedentary activity (increasing opportunistic
activity)
13. How effective are the following dietary interventions in weight 10
loss?
 Energy deficient diet
 Low fat diet
 Glycaemic index diet
 Ketogenic diet/low carbohydrate/protein sparing
Additional outcomes: maintenance of weight loss/delay in
progression to type 2 diabetes; consider commercial diets.
14. Which combinations of interventions are most effective for 9
weight loss, consider:
 Diet
 Diet + physical activity
 Diet + physical activity + behavioural interventions
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15. H
 ow effective are the following psychological interventions for 12
weight loss?
 Cognitive behavioural therapy
 Motivational interviewing
 Self monitoring
 Goal setting
 Stimulus control
 Problem solving
 Patient self help groups
 Assertiveness training
 Neurolinguistic programming.
Consider group versus individual sessions.
16. W
 hat is the prevalence of binge-eating disorder in obese patients? 8.4
Are standard obesity interventions adequate for those who have
binge-eating disorder, or do they require additional or alternative
support?
17. In patients over 18 where other interventions have failed what 13
is the evidence of effectiveness of orlistat, sibutramine and
rimonabant?
18. In patients with obesity aged over 18 what is the effectiveness 14
of bariatric surgery in the following populations?
 BMI>40 kg/m2
 BMI >35 kg/m2
 BMI 30-35 kg/m2
In which patient groups should surgery be considered as a first line
intervention?
19. W
 hat factors/interventions influence safety and efficacy of 14.4
bariatric surgery and should be assessed prior to referral for
surgery?
20. In patients who have achieved weight loss, which are the 14.5
most effective support interventions in promoting weight loss
maintenance?
PAEDIATRIC OBESITY - CHILDREN AND ADOLESCENTS LESS THAN 18 YEARS
Key question

See guideline section

21. W
 hich interventions in the community will prevent obesity in 18
children?
22. Which interventions are effective in treating obese children?

19

23. W
 hat degree of change in weight, BMI or waist circumference in 19.2.2
obese children will reduce obesity-related comorbidities?
24. W
 hich measure is most accurate in estimating body fatness or 17.2
predicting obesity-associated adverse comorbidities in children?
Include BMI, WC, and IOTF (International Obesity Task Force)
cut-off values.
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Annex 2
BMI Chart for use in adults
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Annex 3
Resources for professionals working with patients with learning
disability or communication difficulties
Consensus Statement for the Management of Obesity in Adults with Learning Disabilities
Produced by the British Dietetic Association’s Mental Health Group. The statement includes
a proposed dietetic procedure and recommended reading materials/resources.
www.dietitiansmentalhealthgroup.org.uk
Do you want to stay fat?
Pictorial resources designed for adults with learning disabilities.
www.gcal.ac.uk/sndri/all_health_resources.html#AdultLearningDisabilities
Eating well: children and adults with learning disabilities
This publication, available from the Caroline Walker Trust, summarises the current evidence
on the nutritional needs of children, young people and adults with learning disabilities
in the UK. It looks at issues around nutritional health, food choice and eating well and
provides both nutritional and practical guidelines to promote eating well. This report aims to
enable all those who support people with learning disabilities to improve their knowledge
about what constitutes good nutritional health, to signpost areas where additional support
is urgently required and to highlight other resources and support available in this area.
An accompanying training pack is available which includes a practical guide on how to
encourage eating well and a CD-ROM providing recipes and photographs of meals, snacks
and foods.
www.cwt.org.uk/publications.html#ewld
Make A Start, Play Your Part
An 80 page resource and CD ROM containing 40 activities and game ideas for use with
adults with learning disabilities. Topics include healthy eating, weight management, how to
cook, and planning healthy meals.
diane_odriscoll@sandwell.gov.uk
Talking Mats: Key Points to Weight Loss
Talking Mats is a low tech communication framework using sets of symbols to help involve
adults with learning disabilities or communication difficulties in the decision making
process. The pack ‘Key Points to Weight Loss’ covers potential barriers to weight loss
and enables the client, in conjunction with a dietitian, nurse or care manager, to create a
personal care plan for weight management. It is essential that professionals are trained in the
process of Talking Mats before using this resource - see training section.
www.talkingmats.com
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Annex 4
Readiness to change ruler319

5
1

High
Low

2

3

4

Medium

6

7

8

9

2. How confident do you feel that you
can make changes to your lifestyle?
1. How important is it for
you to make a change?

Towards Healthy Living

Readiness Ruler

10

A 'stages of change' approach to helping patients change behavior.
Zimmerman GL, Olsen CG, Bosworth MF. Am Fam Physician. 2000 Mar 1;61(5):1409-16.
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70

2

3

4

5

6

Contemplators

Explore their response.

Pre-contemplators
Few thoughts
about change

1

7

8

10

Specific plans
to change

9

Use the 1–10 scale to help you quantify ‘readiness’,
whereby lower numbers on the importance scale represent
fewer thoughts about change and higher numbers
represent specific plans to change.

Ask individuals to indicate their best answer to each question
(remember they may be at different stages of readiness
to change for each lifestyle behaviour you may discuss).

2. How confident do you feel that you can make
changes to your lifestyle?

1. How important is it for you to make a change?

When discussing lifestyle with an individual, there are two main
questions that provide a lot of information about ‘readiness’
for change. Ask the individual:

Using the Readiness Ruler

This is not a fixed numerical assessment
but a tool to quickly identify readiness.

Confidence
Sometimes a person scores higher in importance but lower
in confidence. The confidence scale helps to measure the
person’s belief in their ability to comply with the changes
required to have a healthier lifestyle. A low score requires
further discussion. It may be due to a lack of ‘weight loss skills’
and the patient may need more support in developing a plan
of action. Alternatively, you may find that the person is not
confident because they have other priorities in their lives at the
moment and feel unable to commit to lifestyle behaviour change.

Focus as well on why the score was not lower. This brings
out the positive aspects of the person’s thoughts about their
importance and confidence as regards weight management.

Importance
Ask what factors made them choose their score and what
would help increase their score. This highlights potential
obstacles to change. You can discuss these with the individual
and help them to consider ways of overcoming these barriers.
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Annex 5
DSM V Binge-eating disorder
A. Recurrent episodes of binge eating. An episode of binge eating is characterised by both of
the following:
1. Eating in a discrete period of time (eg within any 2-hour period) an amount of food that
is definitely larger than most people would eat in a similar period of time in similar
circumstances, and
2.A sense of lack of control over eating during the episode (eg a feeling that one cannot
stop eating or control what or how much one is eating).
B. The binge-eating episodes are associated with at least three of the following:
1. Eating much more rapidly than normal
2. Eating until feeling uncomfortably full
3. Eating large amounts of food when not physically hungry
4. Eating alone because of being embarrassed by how much one is eating
5. Feeling disgusted with oneself, depressed or feeling very guilty after overeating.
C. Marked distress regarding binge eating.
D. The binge eating occurs, on average, at least once a week over three months.
E. T
 he binge eating is not associated with the regular use of inappropriate compensatory
behaviours (eg purging, fasting, excessive exercise) and does not occur exclusively during
the course of anorexia nervosa or bulimia nervosa.
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Annex 6
Binge-eating disorder questionnaire131
Referral for specialist psychological assessment should be considered where binge-eating disorder
is suspected and the patient answers ‘yes’ to all of the following four questions.
1. Are there times during the day when you could not have stopped eating, even if you wanted
to?
2. Do you ever find yourself eating unusually large amounts of food in a short period of time?
3. Do you ever feel extremely guilty or depressed afterwards?
4. Do you ever feel more determined to diet or to eat healthier after the eating episode?
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Annex 7
Criteria for evaluating self help, commercial and community weight
management programmes for weight management for adults64
Primary care and local authorities should recommend to patients, or consider endorsing, self
help, commercial and community weight management programmes only if they follow best
practice* by:
 h
 elping people assess their weight and decide on a realistic healthy target weight (people
should usually aim to lose 5–10% of their original weight)
 aiming for a maximum weekly weight loss of 0.5–1 kg
 focusing on long-term lifestyle changes rather than a short term, quick-fix approach
 being multi-component, addressing both diet and activity, and offering a variety of
approaches
 using a balanced, healthy eating approach
 recommending regular physical activity (particularly activities that can be part of daily life,
such as brisk walking and gardening) and offering practical, safe advice about being more
active
 including some behaviour-change techniques, such as keeping a diary and advice on how
to cope with ‘lapses’ and ‘high-risk’ situations
 recommending and/or providing ongoing support.

*Based on information from the British Dietetic Association ‘Weight Wise’ Campaign (www.
bdaweightwise.com/support/support_approach.aspx); the advice on target weights is the opinion
of the Clinical Management Guidance Development Group.
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Annex 8
PAR-Q & YOU Physical Activity Readiness Questionnaire
Source: www.csep.ca/CMFiles/publications/parq/par-q.pdf

PAR-Q & YOU

Physical Activity Readiness
Questionnaire - PAR-Q
(revised 2002)

(A Questionnaire for People Aged 15 to 69)
Regular physical activity is fun and healthy, and increasingly more people are starting to become more active every day. Being more active is very safe for most
people. However, some people should check with their doctor before they start becoming much more physically active.
If you are planning to become much more physically active than you are now, start by answering the seven questions in the box below. If you are between the
ages of 15 and 69, the PAR-Q will tell you if you should check with your doctor before you start. If you are over 69 years of age, and you are not used to being
very active, check with your doctor.
Common sense is your best guide when you answer these questions. Please read the questions carefully and answer each one honestly: check YES or NO.
YES

NO

If
you
answered

1.

Has your doctor ever said that you have a heart condition and that you should only do physical activity
recommended by a doctor?

2.

Do you feel pain in your chest when you do physical activity?

3.

In the past month, have you had chest pain when you were not doing physical activity?

4.

Do you lose your balance because of dizziness or do you ever lose consciousness?

5.

Do you have a bone or joint problem (for example, back, knee or hip) that could be made worse by a
change in your physical activity?

6.

Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart condition?

7.

Do you know of any other reason why you should not do physical activity?

YES to one or more questions
Talk with your doctor by phone or in person BEFORE you start becoming much more physically active or BEFORE you have a fitness appraisal. Tell
your doctor about the PAR-Q and which questions you answered YES.
• You may be able to do any activity you want — as long as you start slowly and build up gradually. Or, you may need to restrict your activities to
those which are safe for you. Talk with your doctor about the kinds of activities you wish to participate in and follow his/her advice.
• Find out which community programs are safe and helpful for you.

➔

NO to all questions
If you answered NO honestly to all PAR-Q questions, you can be reasonably sure that you can:
• start becoming much more physically active – begin slowly and build up gradually. This is the
safest and easiest way to go.
• take part in a fitness appraisal – this is an excellent way to determine your basic fitness so
that you can plan the best way for you to live actively. It is also highly recommended that you
have your blood pressure evaluated. If your reading is over 144/94, talk with your doctor
before you start becoming much more physically active.

DELAY BECOMING MUCH MORE ACTIVE:
• if you are not feeling well because of a temporary illness such as
a cold or a fever – wait until you feel better; or
• if you are or may be pregnant – talk to your doctor before you
start becoming more active.

PLEASE NOTE: If your health changes so that you then answer YES to
any of the above questions, tell your fitness or health professional.
Ask whether you should change your physical activity plan.

Informed Use of the PAR-Q: The Canadian Society for Exercise Physiology, Health Canada, and their agents assume no liability for persons who undertake physical activity, and if in doubt after completing
this questionnaire, consult your doctor prior to physical activity.

No changes permitted. You are encouraged to photocopy the PAR-Q but only if you use the entire form.
NOTE: If the PAR-Q is being given to a person before he or she participates in a physical activity program or a fitness appraisal, this section may be used for legal or administrative purposes.

"I have read, understood and completed this questionnaire. Any questions I had were answered to my full satisfaction."
NAME ________________________________________________________________________
SIGNATURE _______________________________________________________________________________

DATE______________________________________________________

SIGNATURE OF PARENT _______________________________________________________________________
or GUARDIAN (for participants under the age of majority)

WITNESS ___________________________________________________

Note: This physical activity clearance is valid for a maximum of 12 months from the date it is completed and
becomes invalid if your condition changes so that you would answer YES to any of the seven questions.
© Canadian Society for Exercise Physiology
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!.

#HOOSE A VARIETY OF
ACTIVITIES FROM THESE
THREE GROUPS

! $ ! 3

Physical Act ivit y Guide
%NDURANCE

TO (EALTHY !CTIVE ,IVING

4 -7 days a week
Continuous activities
for your heart, lungs
and circulatory system.

0HYSICAL ACTIVITY IMPROVES HEALTH

&LEXIBILITY

%VERY LITTLE BIT COUNTS BUT MORE IS EVEN

'ET ACTIVE YOUR WAY n

4 -7 days a week
Gentle reaching, bending
and stretching activities to
keep your muscles relaxed
and joints mobile.

BUILD PHYSICAL ACTIVITY

3TRENGTH

BETTER n EVERYONE CAN DO IT

2-4 days a week
Activities against resistance
to strengthen muscles and
bones and improve posture.

INTO YOUR DAILY LIFE
s AT HOME
s AT SCHOOL
s AT WORK
s AT PLAY

3TARTING SLOWLY IS VERY
SAFE FOR MOST PEOPLE
.OT SURE #ONSULT YOUR
HEALTH PROFESSIONAL

s ON THE WAY
THATS
ACTIVE LIVING

&OR A COPY OF THE
'UIDE (ANDBOOK AND
MORE INFORMATION
    OR
WWWPAGUIDECOM
%ATING WELL IS ALSO
IMPORTANT &OLLOW
#ANADAS &OOD 'UIDE
TO (EALTHY %ATING TO
MAKE WISE FOOD CHOICES

)NCREASE
%NDURANCE
!CTIVITIES

Health
Canada

)NCREASE
&LEXIBILITY
!CTIVITIES

)NCREASE
3TRENGTH
!CTIVITIES

2EDUCE

3ITTING FOR
LONG PERIODS

#ANADIAN 3OCIETY FOR
%XERCISE 0HYSIOLOGY

Santé
Canada

Physical Activity Readiness
Questionnaire - PAR-Q
(revised 2002)

'ET !CTIVE 9OUR 7AY %VERY $AYn&OR ,IFE
Scientists say accumulate 60 minutes of physical activity
every day to stay healthy or improve your health. As
you progress to moderate activities you can cut down to
30 minutes, 4 days a week. Add-up your activities in periods
of at least 10 minutes each. Start slowly… and build up.

4IME NEEDED DEPENDS ON EFFORT
6ERY ,IGHT ,IGHT %FFORT
 MINUTES
%FFORT
s 3TROLLING
s $USTING

s
s
s
s

,IGHT WALKING
6OLLEYBALL
%ASY GARDENING
3TRETCHING

-ODERATE %FFORT 6IGOROUS %FFORT -AXIMUM
  MINUTES   MINUTES %FFORT
s
s
s
s
s
s

"RISK WALKING
"IKING
2AKING LEAVES
3WIMMING
$ANCING
7ATER AEROBICS

s
s
s
s
s
s

!EROBICS
*OGGING
(OCKEY
"ASKETBALL
&AST SWIMMING
&AST DANCING

s 3PRINTING
s 2ACING

2ANGE NEEDED TO STAY HEALTHY

9OU #AN $O )T n 'ETTING STARTED IS EASIER THAN YOU THINK
Physical activity doesn t have to be very hard. Build physical
activities into your daily routine.
• Walk whenever you can – get
off the bus early, use the stairs
instead of the elevator.
• Reduce inactivity for long
periods, like watching TV.
• Get up from the couch and
stretch and bend for a few
minutes every hour.
• Play actively with your kids.
• Choose to walk, wheel or
cycle for short trips.

• Start with a 10 minute walk –
gradually increase the time.
• Find out about walking and
cycling paths nearby and
use them.
• Observe a physical activity
class to see if you want to try it.
• Try one class to start – you don t
have to make a long-term
commitment.
• Do the activities you are doing
now, more often.

"ENEFITS OF REGULAR ACTIVITY

(EALTH RISKS OF INACTIVITY

•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

better health
improved fitness
better posture and balance
better self-esteem
weight control
stronger muscles and bones
feeling more energetic
relaxation and reduced stress
continued independent living in
later life

premature death
heart disease
obesity
high blood pressure
adult-onset diabetes
osteoporosis
stroke
depression
colon cancer

No changes permitted. Permission to photocopy
this document in its entirety not required.
Cat. No. H39-429/1998-1E ISBN 0-662-86627-7

#

#

...continued from other side

!.

! $ ! 3

Physical Act ivit y Guide
TO (EALTHY !CTIVE ,IVING

Source: Canada's Physical Activity Guide to Healthy Active Living, Health Canada, 1998 http://www.hc-sc.gc.ca/hppb/paguide/pdf/guideEng.pdf
© Reproduced with permission from the Minister of Public Works and Government Services Canada, 2002.
FITNESS AND HEALTH PROFESSIONALS MAY BE INTERESTED IN THE INFORMATION BELOW:
The following companion forms are available for doctors' use by contacting the Canadian Society for Exercise Physiology (address below):
The Physical Activity Readiness Medical Examination (PARmed-X) – to be used by doctors with people who answer YES to one or more
questions on the PAR-Q.
The Physical Activity Readiness Medical Examination for Pregnancy (PARmed-X for Pregnancy) – to be used by doctors with pregnant
patients who wish to become more active.
References:
Arraix, G.A., Wigle, D.T., Mao, Y. (1992). Risk Assessment of Physical Activity and Physical Fitness in the Canada Health Survey
Follow-Up Study. J. Clin. Epidemiol. 45:4 419-428.
Mottola, M., Wolfe, L.A. (1994). Active Living and Pregnancy, In: A. Quinney, L. Gauvin, T. Wall (eds.), Toward Active Living: Proceedings of the International
Conference on Physical Activity, Fitness and Health. Champaign, IL: Human Kinetics.
PAR-Q Validation Report, British Columbia Ministry of Health, 1978.
Thomas, S., Reading, J., Shephard, R.J. (1992). Revision of the Physical Activity Readiness Questionnaire (PAR-Q). Can. J. Spt. Sci. 17:4 338-345.
For more information, please contact the:
Canadian Society for Exercise Physiology
202-185 Somerset Street West
Ottawa, ON K2P 0J2
Tel. 1-877-651-3755 • FAX (613) 234-3565
Online: www.csep.ca
© Canadian Society for Exercise Physiology

Supported by:

The original PAR-Q was developed by the British Columbia Ministry of Health. It has
been revised by an Expert Advisory Committee of the Canadian Society for Exercise
Physiology chaired by Dr. N. Gledhill (2002).
Disponible en français sous le titre «Questionnaire sur l'aptitude à l'activité physique
- Q-AAP (revisé 2002)».
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Annex 9
Suggested primary care pathway for adults with overweight and
obesity
Assessment of weight/BMI in adults

BMI >25?*
Raise the issue of weight

NO

Offer lifestyle advice targeted to
the individual. See SIGN guideline
section 20 for resource suggestions
NO

YES
Patient willing to change?

NO

Previous literature provided?

YES

YES
Offer further discussion and future
support if/when required.

Recommend healthy eating, physical activity,
brief behavioural advice and drug therapy if
indicated. Manage comorbidity/underlying
cause if appropriate. Consider the aims of
weight management for the individual.
See SIGN guideline section 20
for resource suggestions.

Progress/weight loss in
keeping with aims?

NO

Re-evaluate if patient
willing to change.
Repeat previous option
for management
OR
If appropriate and available, consider
referral to specialist service for further
support (if meet local criteria).

YES
Maintenance and local
support options.
Assessment








BMI
Waist circumference
Eating and physical activity
Emotional/psychological issues
Social history (including alcohol and smoking)
Family history, eg diabetes, CHD
Medication causes eg drugs associated with diabetes or mental health

Consider
 A
 ssociated comorbidity, eg diabetes, hypertension, CHD, sleep apnoea, respiratory
problems, non-alcoholic fatty-liver disease
 Underlying causes, eg hypothyroidism
* South Asian, Chinese and Japanese individuals may be considered
overweight at BMI >23 and obese at BMI >27.5
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Annex 10
Childhood BMI centile charts

Example
25kg
1.2m x 1.2m
= 17.4
BMI is the WHO
agreed measure of
thinness/fatness
although it is not a
direct measure of
body fat. On its
own it should be
used with caution.
To confirm fatness
more conclusively,
take a waist
circumference
measurement
(overleaf).

BOYS BMI
CHART

2003/1 Birth - 20 yrs UK cross-sectional reference
featuring +3.5 & 4 SDS and the healthy BMI range.

Name...................................................................
D.O.B. [DDMMYY]
/
/
NHS No.
Mother
Weight [kg]

Height [m]

BMI

Father
Weight [kg]

Height [m]

BMI

2

yrs

6

8

48

12

yrs

14

16

47

18

48
47

[+4 SDS]

46

46

45

45

44

44

43

43

42

42

41

41
40

40

39

[+3.5 SDS]

38

38

37

37

36

36

35

33
32

Do not plot in the
grey area. To
identify a boy who
is failing to thrive
or is putting on too
much weight in his
first six months,
plot his weight
curve on the
relevant A5/A4 1st
yr weight chart and
use the 5% or 95%
thrive line acetate
overlays.

4

39

34

Key
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Key: % = percentile

10

31
30
29
28

Body Mass Index (kg/m2)

BMI
Body Mass Index:weight (kg)
length/height/(m2)

35
34

99.6th
[+2.67 SDS]

BMI

25

Date
:

:

BMI

Date
:

:

BMI

Date
:

32

BMI

:

:
BMI %

Waist %

Age Height Weight
:
BMI %

Waist %

Age Height Weight
:
BMI %

Waist %

Signature:

29

Date

28

:

27

BMI

:

25

91st
[+1.33 SDS]

Age Height Weight
:
BMI %

Waist %

Signature:
Date

23

:

22

BMI

75th
[+0.67 SDS]

:

Age Height Weight
:
BMI %

Waist %

21
50th

20

20

18

Age Height Weight

Signature:

24

19

Waist %

Signature:

23

HEALTHY BMI
The blue shaded
area indicates a
healthy BMI
range.

:
BMI %

Signature:

24

Key [continued]

Age Height Weight

26

26

21

The two thick black
lines are International
Obesity Task
Force definitions
for paediatric
obesity/overweight
respectively, though
of course, the BMIs
of healthy athletic
children may fall
above these lines.

:

31

98th
[+2 SDS]

22

----- 98th [+2 SDS]
Both the BMI
centile and
Standard
Deviation Score
are given.

:

33

30

27

Date

25th
[-0.67 SDS]
9th
[-1.33 SDS]

17

Date

18

:

16

0.4th
[-2.67 SDS]

16

19

17

2nd
[-2 SDS]

15

15

14

14

13

13

12

12
Data: 1990

11

11

years

10
EDD

2

4

6

8

10

:

BMI

Age Height Weight
:
BMI %

Waist %

Signature:
Date
:

:

BMI

Age Height Weight
:
BMI %

Waist %

Signature:

10
12

14

16

Date

18
Manufacture 6

Reference

July 08

Body Mass Index reference curves for the UK, 1990 (Cole TJ, Freeman JV, Preece MA) Arch Dis Child 1995; 73: 25-9
Establishing a standard definition for child overweight and obesity: international survey (Cole TJ, Bellizzi MC, Flegal KM, Dietz WH) BMJ 2000; 320: 1240-3
Designed and Published by

 CHILD GROWTH FOUNDATION
(Charity Reg. No 274325)
2 Mayfield Avenue,
London W4 1PW

Signature:

:

:

BMI

Age Height Weight
:
BMI %

Waist %

Printed and Supplied by
All rights are reserved. No part of this chart may be reproduced, stored
in a retrieval system, or transmitted in any form or by any means,
electronic, electrostatic, magnetic tape, mechanical photocopying,
recording or otherwise without permission in writing from the copyright
owner. All enquiries should be addressed to the publishers

HARLOW PRINTING LIMITED
Maxwell Street ◊ South Shields
Tyne & Wear ◊ NE33 4PU

Signature:
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Example
25kg
1.2m x 1.2m
= 17.4
BMI is the WHO
agreed measure of
thinness/fatness
although it is not a
direct measure of
body fat. On its
own it should be
used with caution.
To confirm fatness
more conclusively,
take a waist
circumference
measurement
(overleaf).

GIRLS BMI
CHART

2003/1 Birth - 20 yrs UK cross-sectional reference
featuring +3.5 & 4 SDS and the healthy BMI range.

Name...................................................................
D.O.B. [DDMMYY]
/
/
NHS No.
Mother
Weight [kg]

Height [m]

BMI

Father
Weight [kg]

Height [m]

BMI

2

yrs

6

8

48

12

yrs

14

16

18

47

47
46

46

[+4 SDS]

45

45

44

44

43

43

42

42

41

41
40

40
[+3.5 SDS]

39
38

37

37

36

36

35

32
31
30

35
34

99.6th
[+2.67 SDS]

:

BMI

Date
:

:

BMI

Date
:

:

BMI

Date
:

32

BMI

:

27

27

BMI

26

26

98th
[+2 SDS]

25

25

91st
[+1.33 SDS]

:

24

Date

23

23

:

22

BMI

18

75th
[+0.67 SDS]

Waist %

Age Height Weight
:
BMI %

Waist %

Age Height Weight
:
BMI %

Waist %

20
25th
[-0.67 SDS]

9th
[-1.33 SDS]

17

Date
:

15
14

14
13

13

12

12
Data: 1990

11

years

10
2

4

6

8

10

11

12

14

16

18
Manufacture 18 Jan. 08

Body Mass Index reference curves for the UK, 1990 (Cole TJ, Freeman JV, Preece MA) Arch Dis Child 1995; 73: 25-9
Establishing a standard definition for child overweight and obesity: international survey (Cole TJ, Bellizzi MC, Flegal KM, Dietz WH) BMJ 2000; 320: 1240-3
Designed and Published by

:

BMI

Age Height Weight
:
BMI %

Waist %

Age Height Weight
:
BMI %

Waist %

Signature:
Date
:

:

BMI

Age Height Weight
:
BMI %

Waist %

Signature:
Date
:

:

BMI

Printed and Supplied by
All rights are reserved. No part of this chart may be reproduced, stored
in a retrieval system, or transmitted in any form or by any means,
electronic, electrostatic, magnetic tape, mechanical photocopying,
recording or otherwise without permission in writing from the copyright
owner. All enquiries should be addressed to the publishers

Waist %

10

Reference

 CHILD GROWTH FOUNDATION
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ANNEXES

Annex 11
Suggested primary care pathway for children and young people
with overweight and obesity
Assessment of weight/BMI in
children and young people
If ≥ 91st centile overweight,
≥ 98th centile obese

Provide lifestyle advice targeted to
individual family. See SIGN guideline
section 20 for resource suggestions.
Discuss the value of managing
weight; provide contact for
more help/support.

Raise the issue of weight
YES

NO
NO

Child and family willing to change?
YES
Recommend healthy eating, physical activity,
brief behavioural advice. Manage comorbidity/underlying cause if appropriate.
See SIGN guideline section 20
for resource suggestions
OR Refer to local child obesity service
(if child meets local criteria)

Progress/BMI centile decreased?
YES
Maintenance and local
support options.

NO

Previous literature provided?
Review as appropriate
YES
Offer further discussion and future
support if/when required.

Re-evaluate if family/child willing to change.
Repeat previous option for management
OR
Refer to local child obesity service for
further support (if meet local criteria)
OR
If appropriate and available, consider referral
to paediatric endocrinologist for assessment
of underlying cause and/or comorbidities.

Assessment
 Eating habits, physical activity patterns, sedentary behaviours, eg TV viewing
 BMI – plot on centile chart
 Emotional/psychological issues
 Social and school history
 Level of family support
 Stature of close family relatives (for genetic and environmental information)
 Family history, eg obesity/diabetes
 Non-medical symptoms, eg exercise intolerance, discomfort from clothes, sweating
 Mental health
 Acanthosis nigricans.
Consider
 Associated comorbidity – consider: metabolic syndrome, respiratory problems, hip and knee problems,
diabetes, CHD, sleep apnoea, high blood pressure
 Underlying cause – consider: hypothyroidism, Cushing’s syndrome, growth hormone deficiency, PraderWilli syndrome.
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