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3.0 Methodology 

3.1 Study Design 
 
A prospective cohort study; this longitudinal investigation incorporates a quasi-

experimental, repeated measures design with measurements taken before, during and 

after the intervention period for each experimental cohort. Due to the nature of the 

intervention it was not possible to obtain random samples. 

 

It is hypothesised that there will be improvements seen in all the outcome measures from 

the start to the end of the CIC intervention for all cohorts, thus demonstrating that this 

multi-component intervention remains acutely effective across a range health outcomes for 

overweight and obese children and adolescents.  

 

3.2 Sample Size  
 

A sample of 263 participants from 1999-2002 cohorts produced statistically significant 

results in the previous evaluative study (Gately et al., 2005) and a similar sized sample 

was used in the current study; 290 participants. The power (i.e. how likely to correctly 

identify a change if there is a difference between groups) of statistical tests is very 

dependent on the size of the sample used in a study; according to Stevens (1996), when 

the sample size is large (e.g. 100+ subjects) then power is not an issue.  

 

3.3 Participants 
 
290 children and adolescents aged 8-18 years (mean age 13.7 years) participated, with 

informed consent, in one of three successive CIC programmes during the school summer 

holidays of 2006-2008. Participants were recruited from all over the UK and there were 

also a number of international candidates. No ethnicity data were collected, although the 
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majority of participants in all cohorts were white. Some participants attended the 

programme on successive years; in line with the methodology used by Gately et al. (2005), 

only data from their first attendance was included in the data analysis. To control for study 

attrition (‘drop-out’) only complete data sets (i.e. cases where both pre and post 

intervention data was available) were included in the data analysis. A total of 193 complete 

datasets were available from the 2006-2008 CIC cohorts (182 complete datasets were 

obtained from 1999-2002 cohorts). 

 

The following inclusion criteria determined eligibility to participate in the CIC programme:  

• Age 8-17 years 

• BMI above cut off values for overweight– 91st centile on UK BMI charts (Cole et al., 

2000) 

• Health screening by a medical practitioner prior to intervention participation 

• Written informed consent obtained from both child and parent/carer 

 

Recruitment sources for all CIC programmes include self and parental referrals as well as 

referrals from healthcare professionals and social service and educational organisations. 

The CIC programme was predominantly advertised via the Carnegie Weight Management 

website (www.carnegieweightmanagement.com) and associated promotional material 

(appendix 1). 
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3.4 Procedures 

All consenting participants involved in this study were assessed for the following 

anthropometric and psychological outcome variables: 

• Weight 

• Height 

• Waist and hip circumference 

• Body composition 

• Blood pressure 

• Aerobic fitness 

• Self esteem and body image 

 

These measurements were made pre and post intervention period and anthropometric 

measures were also repeated on a weekly basis for the duration of the intervention.  

Details of each measurement, including equipment, frequency and protocol can be viewed 

in table 2.
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Table 2: Outcome variables and measurement techniques

Variable Frequency Method/Protocol 

Weight 
Weekly Calibrated digital scales – Tanita TBF-310GS Body Composition Analyzer/Scale (maximum capacity = 270kg) 

Measured to nearest 0.01kg with minimal clothing (swimwear) 
 

Height 
4 weekly Calibrated stadiometer – SECA Leicester portable height measure 

Measured to nearest 0.01m, subject standing erect without shoes 
 

Waist and hip 
circumference 

Weekly Inelastic body tape measure  
Measured to nearest 0.1cm based on principles recommended by Lohman in the Anthropometric 
Standardization Reference Manual (Lohman, Roche & Martorell, 1988). 

Body 
composition 

Pre/post 
 
 
 
Weekly 

BODPOD air-displacement plethysmography (ADP) system. Non-invasive, quick method shown to provide the 
most accurate form of body composition available in children (Fields, 2000) and demonstrated to be suitable in 
overweight and obese subjects (Ginde et al., 2005). 
 
Calibrated Tanita TBF-310GS Body Composition Analyzer/Scale (Tanita Corp., Tokyo, Japan). Bio-electrical 
Impedance Analysis (BIA) technology. BIA provides a reliable and accurate tool for the measurement of body 
composition in populations of children (Tyrrell, Richards, Hofman, Gillies, Robinson & Cutfield, 2001)  

Blood 
pressure 

 
Pre/post 

Digital blood pressure monitor - A&D UA-787 Plus Blood Pressure Monitor 
Left arm, subject in seated position, at rest for five minutes prior to measurement. 

Aerobic 
fitness 

Pre/post Incremental, sub-maximal treadmill walking protocol (warm-up: five minutes; starting speed: 3km/hr; increments: 
0% gradient with 0.5km/hr increments each minute for four minutes, then 2.5% gradient increments each minute 
to a maximum of 20%, then 0.5km/hr increments to 85% of  predicted heart rate maximum.) 
 
Outcome measure - oxygen uptake at 85% of predicted maximum heart rate. 

Self esteem 
and body 
image 

Pre/post Bespoke questionnaires developed from the Self-Perception Profile for Children (Harter, 1985) utilising Likert 
scale. Each of the subscales of the Self-Perception Profile has high internal reliability (r = 0.73-0.86) and good 9 
month retest reliability (r = 0.8) 
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Standardised monitoring protocols were followed and customised data collection 

forms were utilised to record all outcome measurements (pre, post and during 

intervention). Monitoring measurements were carefully timetabled into the CIC 

schedule to ensure they were performed at the same time to improve the validity and 

reliability of the data obtained (first and last days of attendance on the CIC 

programme and pre-breakfast monitoring weekly).  

 

All equipment utilised in this study is the property of and managed by Leeds 

Metropolitan University. It is regularly calibrated and maintained in line with Leeds 

Metropolitan University policy to ensure good quality control standards are 

maintained.  

 

For each cohort included in this study, all measurements were carried out by the 

same trained researchers (pre, post and during intervention) to reduce inter-observer 

error. The author was a member of the research team for the 2006, 2007 and 2008 

CIC programmes, participating in all aspects of the data collection process for all 

outcome measures, including equipment set-up and calibration, taking 

measurements, recording readings and electronic data input.  

 

Data collected from anthropometric assessments pre, post and during intervention 

were immediately inputted into a bespoke Microsoft Excel spreadsheet by the 

author. These raw data were utilised throughout the programme to ensure correct 

calorie allowances for participants during the intervention, and were then 

anonymised upon completion of each programme. The anonymous data sets were 

then analysed by the author as part of the current study. 
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BMI, calculated as weight divided by height squared (kgm-2) describes body weight 

relative to height, and is strongly correlated with how much body mass, including fat, 

a person has. BMI is utilised as it is a simple and robust measure of overweight; it 

has been identified as an appropriate tool for measuring overweight in children and 

also offers the opportunity to predict overweight and health risks in adulthood (Guo, 

Roche, Chumlea, Gardner & Siervogel, 1994). The NICE obesity guidelines (NICE, 

2006) recommend use of BMI (adjusted for age and gender) as a practical estimate 

of overweight in children and young people, but stress the need for cautious 

interpretation as it is not a direct measure of adiposity. Given the influence of growth, 

BMI values calculated in this study have been standardised to allow comparison of 

participants while accounting for the confounding effect of normal growth. These 

values are presented as BMI Standard Deviation Scores (BMI SDS). 

 

3.5 Programme 
 
The CIC programme is a residential summer camp with specific aims of facilitating 

safe weight loss, improving fitness and promoting healthier lifestyles. A child-centred 

approach is utilised that focuses on providing positive experiences of physical 

activity and social interaction, as well as equipping participants with appropriate 

strategies for use post-programme in their home environments. 

 

The programme is held in rural, boarding school premises in the north of England 

(Woodhouse Grove School, Bradford). This venue provides high quality residential, 

catering, educational and sporting facilities (indoor and outdoor), and the rural 
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location affords a high level of privacy and limits the external stimuli that can affect 

the dietary and activity choices of young people.  

 

Participants are divided into four groups based on age and gender for all structured 

aspects of the programme. A schedule of a typical day of the CIC programme can be 

viewed in appendix 2. 

 

3.5.1 Dietary Intervention 
 
Moderate dietary restriction is utilised in the CIC programme; all participants 

received a balanced hypo-caloric diet, based on an approximation of individual BMR 

estimated using the Schofield equations (Schofield, 1985). This moderate restriction 

ensured sufficient energy content to meet individual requirements, based on age and 

body mass, and allowed physical activity to be sustained, whilst also effecting a 

reduction in body mass without causing malnourishment or interruption of normal 

growth and development. Severe caloric restriction is not appropriate as this can 

lead to loss of lean muscle tissue and can interfere with growth and maturation 

(Rowland, 1990; Saris, 1993). Dao, Frelut, Oberlin, Peres, Bourgeois and Navarro 

(2003) demonstrated that low calorie diets are unnecessary to achieve a marked 

reduction of obesity during puberty.  

 

Daily energy intake was provided as three nutritionally balanced meals (55% 

carbohydrate, 30% fat, 15% protein) plus one fruit snack. A 14-day menu plan, 

devised by a qualified dietitian, was rotated fortnightly and offered a wide variety of 

foods, including a daily vegetarian option and items similar to those that young 

people are regularly exposed to e.g. pizza, sandwiches etc. (appendix 3). Portion 
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sizes were controlled according to individual nutritional requirements but a salad bar 

was freely available to all at lunch and dinner, and a portion of fruit an available 

option at every meal. Participants were discreetly observed during mealtimes to 

ensure that they did not abstain from eating or consume more than their allocated 

calorie allowance. Whilst resident in the boarding school premises there was no 

opportunity to access additional food outside of designated meal/snack times. A 

weekly off-site daytrip is incorporated into the CIC programme; participants were 

provided with a calorie-controlled packed lunch on these excursions but a small 

amount of pocket money was allowed (£5 per participant per excursion) and could 

be spent as the individual wished. However, any edible items purchased were 

removed from the individuals’ possession prior to returning to the camp base until 

the end of the programme to ensure that there was no deviation from the dietary 

programme whilst resident on camp.  

 

3.5.2 Physical Activity 
 
Parker and Bar-Or (1991) suggested that structured fun-based activity could improve 

motivation and adherence to physical activity. The physical activity component of the 

CIC programme comprises six one-hour structured, fun, physical activity sessions 

daily. All sessions focus on skill development and competence in a range of aerobic 

sporting activities. Physical activity sessions were led by qualified sports coaches 

and PE instructors and designed primarily as inclusive games to encourage 

participation and enjoyment. Each bespoke session aimed to increase aerobic 

fitness of the participants and sessions were graduated to take into account a range 

of different fitness levels. 
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3.5.3 Education 
 

A bespoke education programme was delivered which incorporated group based 

nutrition and behaviour/lifestyle modification sessions (one-hour daily). These 

sessions, delivered by qualified nutrition professionals, were designed to be informal, 

interactive and engaging, utilising fun-type activities, group discussions and practical 

demonstrations. 

 

3.5.4 Cost and Duration of stay 
 
The current cost of participating in the CIC programme is £1300 for a minimum two 

week stay, up to £3675 for the maximum stay (programme duration is eight weeks). 

The CIC intervention is non-profit making; the majority of participants in this study 

were privately funded but some funding is available from agencies such as primary 

care trusts (PCTS) and social services departments.  

 

Participants from 2006-2008 cohorts stayed for a mean duration of 30 days 

(minimum stay = 7 days, maximum stay = 55 days); mean stay for 1999-2002 

cohorts was 29 days. 

 

3.6 Ethical Implications 
 
The CIC is an intervention that is designed specifically for children and adolescents, 

and it therefore necessitates the very highest ethical standards. All research 

undertaken on every CIC programme used in this study was granted full ethical 

approval by Leeds West Teaching Hospital Research Ethics Committee; 

confirmation documentation can be viewed in appendix 4. 
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Guidelines are in place as part of the CIC programme to ensure the safeguarding of 

all participants and staff, researchers and volunteers. All aspects of the evaluative 

process i.e. research governance, ethical approval and insurance are undertaken in 

full by Carnegie Weight Management. 

 

Written informed consent is obtained from all camp participants and 

parent(s)/carer(s) for assessment and monitoring and for the use of data for research 

purposes prior to any involvement in the programme. There is the option to withdraw 

from the programme and/or any measurements at any time without question. 

Information sheets on all aspects of the intervention are provided to each camp 

participant and their parent(s)/carer(s) prior to any programme commencing, and 

immediately before any measurement is performed participants are verbally informed 

about the purpose and nature of the procedure, given the opportunity to ask any 

questions and/or to withdraw from that procedure.   

 

All staff members, researchers and volunteers participating in any CIC intervention 

have to obtain an enhanced Criminal Records Bureau (CRB) disclosure and undergo 

comprehensive child protection training prior to being accepted onto a programme, 

and strict adherence to health and safety procedures provided by Leeds Metropolitan 

University is upheld for the duration of all programmes. 

 

All data collected from the cohorts involved in this study were handled only by the 

research team during each programme, and for all data analysed as part of this 

study participants were identifiable by number only to ensure confidentiality and 

anonymity.  
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3.7 Statistical Analyses 
 
All analyses were carried out using the data analysis package SPSS version 16 

(SPSS Inc., Chicago, Illinois). Statistical significance was accepted at p<0.05 and 

results are presented as mean values ± standard deviation (SD). Effect size was 

assessed using eta squared. Where appropriate the same statistical tests as used in 

the evaluative study by Gately et al. (2005) were performed to analyse the data 

obtained and comparison analysis between groups 1 and 2 was undertaken by the 

author. For the purpose of clarity, the 1999-2002 cohorts examined by Gately et al. 

(2005) are classified as group 1 throughout this report and the 2006-2008 cohorts 

are classified as group 2.  

 

Professor Paul Gately provided guidance in relation to the data analysis and two 

pertinent texts were utilised by the author to ensure accuracy (Dancey & Reidy, 

2004; Pallant, 2001).   

 

Given that Gately et al. (2005) did not find any statistically significant differences at 

baseline in group 1, baseline analyses were only carried out on group 2 data. 

 

3.7.1 Sample Characteristics 
 
Baseline descriptive statistics were computed to establish the characteristics of 

group 2, including the range, mean and SD of values for each of the outcome 

variables.  
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3.7.2 Cohort Differences at Baseline 
 
One-way analyses of variance (ANOVA) with post-hoc Scheffe comparisons tested 

for group 2 cohort differences at baseline. Year cohort was entered as the 

independent variable and outcome measurement as the dependent variable; this test 

was run for each outcome measurement. 

 

3.7.3 Group Differences at Baseline 
 
Independent t-tests were used to test for any significant differences between group 1 

and group 2 at baseline. Effect size was assessed using eta squared; SPSS 

calculates eta squared when running ANOVA but for independent t-tests it was 

necessary for the author to calculate eta squared and the method for this can be 

viewed in appendix 5.  

 

3.7.4 PrePost Intervention Changes  
 
Repeated measures analysis of variance (ANOVA) was carried out on all variables 

between groups 1 and 2 for comparisons of the data from baseline (pre) to post-

intervention between both groups. It has been reported that longer durations of stay 

are associated with better outcomes (Gately et al., 2005) therefore one-way analysis 

of covariance (ANCOVA) was used to adjust for any influence that duration of stay 

may have had out on outcomes, with group entered as the independent variable, 

outcome measure as the dependent variable and duration of stay entered as the 

covariate.  

 
 




