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ABSTRACT 
Background and aims: Impaired eating habits and reduced physical activity have become 

associated with obesity in children in the last three decades. Parents have a responsibility to 

be good models for their children regarding lifestyle patterns and habits. The aim of this thesis 

was to evaluate a family-based behavioural intervention programme (FBIP) for children with 

obesity designed for use in paediatric outpatient care. The specific aims were to investigate 

the clinical outcomes and programme adherence and to examine the children’s lifestyle habits 

according to their own and their parents’ reports, the agreement between these reports, and the 

correlations to change in z-BMI (standardized body mass index) from baseline to 12 months 

after the FBIP. 

Subjects and methods: This thesis is based on a prospective single-group before/after design. 

Twenty-six children, 14 boys and 12 girls aged 8.3–12.0 years, and their parents attended 25 

group sessions, in 3 child and 3 parental groups, during a 2-year FBIP. The treatment manual, 

Group treatment for children with Overweight and Obesity and their Parents and the semi-

structured interview called MORSE, a Swedish term for Food and Activity, Social and 

Emotional adaptation, emphasizes cognitive and behavioural guidelines and the focus is to 

change eating and physical activity habits and to maintain the new changes.  

Results: The results showed that the children decreased their z-BMI from a mean of 3.3 (0.7 

SD) at baseline to 2.9 (0.7 SD) 1 year after the completion of the programme. There was a 

significant decrease in z-BMI in boys from a mean of 3.5 (0.6 SD) at baseline to 3.0 (0.7 SD) 

(p = 0.001) at follow-up 12 months after completion of the programme; the z-BMI in the girls 

decreased from a mean of 3.0 (0.6 SD) at baseline to 2.7 (0.8 SD) (p = 0.155) at follow-up. 

The children’s waist/height ratio (the waist circumference in centimetres) divided by the 

 
 



height (in centimetres) showed no significant decrease over the same period. The biomedical 

markers of blood glucose metabolism and lipid status remained within the normal range at the 

1-year follow-up after program completion compared with baseline. The rate of family 

adherence to the programme was high. The reports from the children and the parents 

regarding the children’s lifestyle habits showed a significant increase regarding the level of 

physical activity after the FBIP (24 months) compared with baseline. Agreement between the 

children and their parents improved after the FBIP (24 months) compared with baseline, 

regarding whether the children felt hungry most of the time and the children’s levels of 

physical and sedentary activity. Changes in the child or parental analyses of lifestyle were not 

significantly associated with reduced weight 1 year after the end of the FBIP. 

Conclusions: A 2-year FBIP against childhood obesity implemented in a paediatric outpatient 

setting can be seen as a potential model for children and their parents. It is important to offer 

interventions to children with obesity although this FBIP needs to be confirmed with larger 

populations in a randomized controlled trial. 

Keywords: child obesity, family therapy, long-term intervention, eating, exercise 
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INTRODUCTION 
Obesity in children is one of the largest public health problems in the world and has been 

denoted as an uncontrolled global epidemic (World Health Organization 2000, Lobstein et al. 

2004, Wang and Lobstein 2006, van Avendonk et al. 2012). In many developing countries, 

obesity and undernutrition among children are both substantial health problems (World Health 

Organization 2000, James et al. 2001, Low et al. 2009). A Swedish review from 2006 

concluded that the prevalence of obesity in Sweden compared with international data is low 

but has increased in recent decades (Neovius et al. 2006). 

Childhood obesity leads to obesity in adulthood (Togashi et al. 2002, Venn et al. 2007, 

Whitaker et al. 1997). Compared with obese girls, obese boys carry a higher risk of being 

obese as adults, even if they have participated in treatment programmes (Togashi et al. 2002). 

Obesity in childhood is also a key risk factor of morbidity and premature mortality in adults 

(August et al. 2008). Obesity is not only a problem for the individual but also for society as a 

whole and demands the engagement of everyone to manage the problem (World Health 

Organization 2000). Although obesity is a candidate for prioritization by health service 

providers (Flodmark et al. 2004), health care systems are often unwilling to grasp the problem 

(van Avendonk et al. 2012). 

Despite the widespread occurrence of childhood obesity, it is a preventable problem. 

Prevention includes early detection, healthy diet and physical activity (World Health 

Organization 2002). Highlighting lifestyle changes are important in the work to reduce the 

risk of developing chronic diseases (World Health Organization 2000, Togashi et al. 2002, 

Monahan et al. 2007). Even small changes in lifestyle are enough to provide benefits now and 

in the future (World Health Organization 2002). With adoption of a healthy lifestyle and 
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compliance to programme protocols, many chronic diseases are preventable (Monahan et al. 

2007). Interventions in childhood obesity are a challenge and not easy to implement (World 

Health Organization 2000, van Avendonk et al. 2012, Reinehr et al. 2010) and therefore many 

approaches have been tried, covering diet, exercise, behaviour (van Avendonk et al. 2012, 

Oude Luttikhuis et al. 2009) surgery and drugs (van Avendonk et al. 2012). However, most of 

the studies have been conducted in specialist settings, therefore the potential and importance 

of a family-based behavioural intervention programme (FBIP) implemented in Swedish 

paediatric outpatient care and provided by regular community-level health service resources 

needs to be evaluated. 
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BACKGROUND 

Prevalence of overweight and obesity in childhood 

Even if recent reviews show that the obesity epidemic is levelling off in children, the 

prevalence is still huge (Rokholm et al. 2010, Olds et al. 2011). Overweight and obesity has 

increased more radically in economically developed countries and in urbanized populations 

(Wang and Lobstein 2006). However, the obesity rate is stabilizing particularly in urban 

Sweden, and especially in girls (Lissner et al. 2010, Wang and Lobstein 2006). In a 

comprehensive study of children in the county of Östergötland in the south east of Sweden, 

body mass index (BMI, calculated as weight in kilograms divided by the square of height in 

metres) was measured in 10-year-old children (n=5517; 92% of the population). The primary 

study population was born in 1991; 16.6% of the boys were overweight and 4.2% were obese 

and 17.3% of the girls were overweight and 3.2% were obese. Furthermore, data were 

collected retrospectively for five additional time points (at birth, 1.5 years, 2.5 years, 5 years 

and 7 years). Thereafter, data were collected in the same study group at 15 years. Few of the 

children who were obese at age 5 years were of normal weight at the age of 15 years. The 

authors also found that the prevalence of overweight increased for both boys and girls at age 

7–10 years but from 10 to 15 years, the BMI had decreased (Angbratt et al. 2011). 

Definition and classification of obesity 

Obesity is an effect of excess body fat (Heshka and Allison 2001, Flodmark et al. 2004). The 

risks associated with increasing BMI begin at a BMI >25 kg/m2 (Table 1) (World Health 

Organization 2000). Even though BMI does not measure body fat directly, and therefore may 
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not lead to exact assessment, BMI is still an important screening tool. It is easy to use and has 

clinical validity but it needs to be combined with other information in any health assessment 

(Barlow and Expert Committee 2007). 

Table 1 Classification of BMI and risk of health problems due to obesity 

Classification BMI (kg/m2) Risk of health problems 

Underweight <18.50  
Normal weight 18.50–24.99  
Overweight ≥25.00  

Preobese 25.00–29.99 Increased health risk 

Obese ≥30.00  

Obese class I 30.00–34.99 Moderately increased health risk 
Obese class II 35.00–39.99 Severely increased health risk 
Obese class III ≥40.00  Very severely increased health risk 

According to World Health Organization (2000). 

 

Classification of obesity in children is problematic because their body composition is 

constantly changing and their height is increasing as they grow. There are also international 

differences in the age of onset of puberty and in the gap in inter-individual rates of fat 

accumulation (World Health Organization 2000). Therefore, obesity varies significantly with 

age and sex. This explains why age- and sex-specific reference standards should be used 

(Flodmark et al. 2004, Cole et al. 2000). The International Obesity TaskForce (IOTF) 

obtained data on BMI for children (97 876 boys and 94 851 girls) from six large nationally 

representative cross-sectional surveys, resulting in age- and gender-specific cutoff points for 

BMI for overweight and obesity in children, using dataset-specific centiles linked to adult 

cutoff points. The curves provide sex-specific cutoff points from 2 to 18 years of age and BMI 

for overweight and obesity in children is linked to the BMI cutoffs for adults (Table 2). The 

cutoff points are globally recommended for comparing the prevalence of overweight and 

obesity in childhood (Cole et al. 2000). The BMI standard deviation score (BMI SDS/BMI z-
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score) acquired from reference populations are commonly used (Ray et al. 2010). The 

simplest way to measure percentage loss in fat mass or obesity is to use the BMI z-score 

(Hunt 2007). 

Table 2 BMI cutoff points for overweight and obesity by sex in children between 2 and 18 years of age 

Age (years) Body mass index 25 kg/m2 Body mass index 30 kg/m2 

Boys Girls Boys Girls 

2 18.41 18.02 20.09 19.81 

3 17.89 17.56 19.57 19.36 

4 17.55 17.28 19.29 19.15 

5 17.42 17.15 19.30 19.17 

6 17.55 17.34 19.78 19.65 

7 17.92 17.75 20.63 20.51 

8 18.44 18.35 21.60 21.57 

9 19.10 19.07 22.77 22.81 

10 19.84 19.86 24.00 24.11 

11 20.55 20.74 25.10 25.42 

12 21.22 21.68 26.02 26.67 

13 21.91 22.58 26.84 27.76 

14 22.62 23.34 27.63 28.57 

15 23.29 23.94 28.30 29.11 

16 23.90 24.37 28.88 29.43 

17 24.46 24.70 29.41 29.69 

18 25.00 25.00 30.00 30.00 

According to Cole et al. (2000). 

 

Waist/height ratio (WHtR) is another accurate measurement for diagnosing overweight and 

obesity in children. WHtR is calculated by waist circumference divided by height based on 

standard anthropometric measurements (Weili et al. 2007). WHtR ratio is more sensitive than 
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BMI as a first indication of health risk factors (Freedman et al. 2009, Ashwell and Hsieh 

2005). The cutoff point for defining obesity by WHtR is 0.485 in boys and 0.475 in girls. 

When using the WHtR cutoff points, a value ≥0.5 in school children and adolescents indicates 

increased metabolic risk (McCarthy and Ashwell 2006) but this is not valid for children 

younger than 5 years (Li et al. 2006, Roswall et al. 2009). WHtR is more useful and easier to 

measure and calculate than BMI (Freedman et al. 2009, Ashwell and Hsieh 2005). There are 

different ways to measure health risk but it would be much easier if the same anthropometric 

index could be used throughout childhood and throughout the world (Ashwell and Hsieh 

2005). 

Causes of obesity 

Obesity develops over time (World Health Organization 2000, van Avendonk et al. 2012, 

Reinehr et al. 2010) and the causes are multifactorial (Maes et al. 1997). Therefore, it is not 

easy to treat and no single treatment has been found to be adequately effective (Flodmark et 

al. 2004). Davison and Birch (2001) have developed an ecological model to better understand 

the complex multifactorial issues that interact with each other in the development of obesity. 

The model includes the child, the family, the school environment and the community (Figure 

1). The risk factors for development of obesity in children are eating, physical activity and 

sedentary behaviour. The authors highlight the need to understand different contexts, familial 

and social, in which the child is situated in order to recognize the process by which the 

obesity develops. An important context in children’s eating habits is the school environment. 

Parents have a responsibility to their children to encourage and support them to exercise and 

the children are influenced by the parents’ own physical activity patterns and the time they 
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spend being active. The children’s physical activity pattern also depends on the physical 

education provided in schools (Davison and Birch 2001). 

 

 

Figure 1 Ecological model of predictors of childhood overweight. *Child risk factors (shown in upper case 

lettering) refer to child behaviours associated with the development of overweight. Characteristics of the child 

(shown in italic lettering) interact with child risk factors and contextual factors to influence the development of 

overweight (i.e. moderator variables) (Davison and Birch 2001, p. 161). Printed with permission from the 

authors. 

 

Bouchard (2007) developed a model whereby the author classified the relationship of causes 

of energy balance. An obesogenic environment includes a social and a built environment. The 

social environment consists of advertising, pressure to consume, etc. and the built 

environment consists of dependence on cars and lack of sidewalks, for example. The 
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obesogenic environment influences obesogenic behaviour. These factors, together with 

biological predisposition, affect the positive energy balance and weight gain (Bouchard 2007). 

Eating habits 

Eating habits are dominant in the development of childhood obesity. Obesity is a result of 

chronic imbalance between calorie intake and caloric demands (Davison and Birch 2001, 

Stunkard and Kaplan 1977). Studies show that obese persons eat faster, more unhealthily and 

frequently than non-obese persons (Stunkard and Kaplan 1977, Chopra et al. 2002). Increased 

consumption of sweetened drinks (Ludwig et al. 2001) and of sweetened beverages and larger 

portions (Nielsen and Popkin 2004) is common. Similarly, eating without satiation, binge 

eating and night-time eating are reported to be altered patterns of overeating and connected to 

obesity (Stunkard 1959). Improved nutrition and regular physical activity enhanced a healthy 

pattern (Sallis and Glanz 2009).  

Physical activity 

There is a relationship between physical activity and obesity in children (Chopra et al. 2002, 

Ekelund et al. 2006). Evidence shows that children have improved their participation in 

organized sports and physical activities but fewer walk to and from school. The key 

component in the prevention and treatment of childhood obesity is physical activity. Improved 

physical activity levels are important to effectively reduce weight (Chaput et al. 2012), for 

long-term weight maintenance (Hills et al. 2011) and to decrease the risk of obesity in 

adulthood (Chaput et al. 2012). 
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Sedentary activity 

Sedentary behaviour has been found to be associated with obesity (Chopra et al. 2002, 

Ekelund et al. 2006) and time spent with prolonged sitting, including sitting in transport and 

during leisure time, is an important risk factor for the development of chronic disease (Chopra 

et al. 2002). Children who spend a lot of time watching TV are at risk of becoming obese 

(Mitchell et al. 2012), reduced resting metabolism is thought to be the most important factor 

(Flodmark et al. 2004). A recent systematic review of 232 studies showed that television 

viewing for more than 2 hours per day in those ages 5–17 years was related to reduced 

physical and psychosocial health, decreased self-esteem and a lower degree of academic work 

in adulthood (Tremblay et al. 2011). A decrease in children’s sedentary time leads to a 

reduction in BMI (Mitchell et al. 2012, Tremblay et al. 2011). Reducing the time spent in 

sedentary activities is therefore important (Flodmark et al. 2004). 

Genetic factors 

In a recent meta-analysis of twin and adoption studies, genetic factors were found to have a 

strong effect on childhood obesity (Silventoinen et al. 2010). Genetic predisposition to 

increased weight, which seems to be prevalent in all populations, could be the result of 

biological and behavioural changes triggered by several genes or a combination of these 

genotypes (Bouchard 2007). 

Consequences of obesity 

The incidence of certain diseases increases with the duration of childhood obesity (World 

Health Organization 2000, Togashi et al. 2002). Examples of obesity-related diseases are 
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diabetes (Reilly et al. 2003, Nejat et al. 2010), cholelithiasis (Nejat et al. 2010), cancer (World 

Health Organization 2000, Nejat et al. 2010), orthopaedic problems (Must and Strauss 1999) 

and cardiovascular diseases (van Avendonk et al. 2012, Nejat et al. 2010). Obesity is a 

common cause of insulin resistance, which plays a key role in the pathogenesis of 

cardiovascular disease because of its predisposition to promote atherogenic dyslipidemia. 

Consequently, obesity is the main predictor of the metabolic syndrome, which includes 

insulin resistance, high triglyceride levels, low levels of high-density lipoprotein cholesterol 

and high levels of small dense low-density lipoprotein cholesterol (Vinik 2005). According to 

the WHO guidelines, there are three types of insulin resistance: type 2 diabetes, impaired 

fasting glucose or impaired fasting tolerance (World Health Organization. 1999). Other 

problems that affect obese children are psychosocial factors and impaired quality of life 

(World Health Organization 2000, Nejat et al. 2010, Gibson et al. 2008, Swallen et al. 2005, 

Griffiths et al. 2010). Physiological problems increase with age (Reilly et al. 2003) and both 

physiological and psychiatric problems are more common in obese girls than in obese boys 

(World Health Organization 2000, Togashi et al. 2002). Obesity in childhood also leads to 

premature death (van Avendonk et al. 2012, Nejat et al. 2010, Mossberg 1989). The 

psychosocial and medical consequences of obesity in childhood are central issues in 

highlighting the need for prevention and treatment in children with obesity. 

Prevention and treatment of childhood obesity 

A position paper from the European Childhood Obesity Group (ECOG) concluded that there 

are six levels involved in the prevention of childhood obesity: family, schools, health 

professionals, government, industry and media. It is important that evidence-based health 
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promotion programmes are given high priority. The media should increase the amount of 

information about healthy food rather than unhealthy foods (Flodmark et al. 2004). 

Family-based treatment programmes in childhood obesity were developed in the United States 

more than three decades ago (Epstein et al. 2007). Behavioural treatment seems to be an 

important factor in any adequate treatment programme on obesity (Wilson 1994) and needs to 

start at an early age for better outcomes (Reinehr et al. 2010, Danielsson et al. 2012b, Epstein 

et al. 2007, Braet 2006). A recently published study from Sweden showed that behavioural 

treatment was effective for children with severe obesity but only if the treatment begins at 6–7 

years. To change eating and physical activity habits seems to be difficult for older children, 

especially if the children have severe obesity, but if older children have moderate obesity, 

behavioural treatment will have some effects (Danielsson et al. 2012a). Behavioural treatment 

has been used based on the belief that obesity is a “learned disease” and possible to cure by 

“relearning” and the treatment provides a structure that makes it easier to meet goals 

concerning lifestyle. Both family therapy and behavioural cognitive therapy are effective in 

treating obesity in childhood. However, several approaches have been evaluated including 

diet, physical activity, behaviour, surgery and drugs. None of these has proven effective on 

their own. This has led to an emphasis on multidisciplinary programmes that include the 

family (Flodmark et al. 2004). Optimal outcomes occur when there is collaboration between 

children and their family, health care teams and community supporters (Flodmark et al. 2004, 

World Health Organization 2002, Epstein et al. 2007). One review concluded that the success 

of family-based interventions in childhood obesity is explained by active parental 

participation throughout the treatment. An increase in family-focused frameworks can allow 

treatment approaches to improve the family’s desires, and be implemented more broadly 

throughout populations (Kitzmann and Beech 2006). Parental management and 

encouragement are essential to improve eating habits and physical activity and the parents are 
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an essential part of the change process (Kitzmann and Beech 2006, Borra et al. 2003). Direct 

messages are important to motivate children to improve eating and physical activity habits. 

Parents need to learn how to talk about lifestyle habits with their children in a helpful and 

inspirational way and to learn how to help and support their children to maintain the changes 

(Borra et al. 2003). When viewing the family as a system in a family-based programme, 

treatment becomes a part of the system (Skelton et al. 2012). 

It is important that the dietary and physical advice provided by primary care is supported by 

environmental changes from, for example, sport locations, bicycle tracks, healthy food in 

schools and sports classes in schools (van Avendonk et al. 2012). Nutritional counselling 

should be provided by a dietician (Lochs et al. 2006). Reduction in body weight is an 

important part of the treatment for obesity and to decrease the risk of comorbidities (World 

Health Organization 2000, van Avendonk et al. 2012, Reinehr et al. 2010). 

For a positive maintenance outcome, lifelong treatment is needed (Wilson 1994) or at least 

therapy for 3 years (Danielsson et al. 2012b) with follow-up at 5–10 years (Tsiros et al. 2008, 

World Health Organization 2000, van Avendonk et al. 2012, Reinehr et al. 2010). A recent 

review indicates that treatment against childhood obesity is effective in the primary care 

setting. The primary care setting is the part of the health service that the family is most often 

in contact with concerning their obese children (Sargent et al. 2011). 

Importance of the family 

The entire family lifestyle habits are of importance for the obese child’s eating and physical 

activity habits. Children’s physical activity levels were found to be associated with the level at 

which their parents exercise, but no gender differences were reported (Fuemmeler et al. 2011, 

Moore et al. 1991). Hence, a successful strategy to increase the level of physical activity in 
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children is to increase the level of physical activity among the parents (Fuemmeler et al. 

2011). Healthy eating patterns, less sedentary time and more physical activity in children are 

the responsibility of the parents (World Health Organization 2002, Stang and Loth 2011). The 

parents have a central role and responsibility in their child’s health (World Health 

Organization 2002). 

Self-esteem and coping 

A recent review shows that there are associations between obesity and low self-esteem 

(Swallen et al. 2005, Griffiths et al. 2010). One study showed that improved competence in 

behavioural management contributed to improved self-esteem in both boys and girls and 

improved competence in physical appearance contributed to improved self-esteem in girls 

only (Chen et al. 2007). Self-esteem was found to be lower in severely obese children than in 

overweight and modestly obese children (Hesketh et al. 2004). There is a significant 

relationship between increasing z-BMI and low self-esteem, impaired body image and eating 

disorders (Gibson et al. 2008). The most common coping strategies in overweight and normal 

weight children to handle stress have been found to be eating, drinking, playing a game, 

drawing and saying I am sorry. However, none of the children felt that eating and drinking 

strategies worked for them. Self-competence and coping strategies are essential factors in 

children’s health. Through increased transmigration and the presence of childhood obesity, 

understanding the causes associated with children’s self-competence and the coping strategies 

that they use to handle stress in the context of culture and environment are important issues to 

improve the children’s health (Chen et al. 2007). 
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Adherence 

The definition of the concept of adherence is the extent to which the patient follows 

instructions they are given for recommended treatment (Haynes et al. 2008). Adhering to an 

organized treatment for a long period is challenging (Haynes et al. 2008, Sabaté 2003). Many 

patients in both developed and developing countries have difficulties following treatment 

recommendations. In developed countries, adherence to long-term treatment is around 50% 

and in developing countries the rates are lower. This cause is due to a number of factors, such 

as different approaches used to measure adherence (e.g. self-reporting and automatic 

measurement), treatment characteristics, psychosocial factors and impact on the child and the 

family (Sabaté 2003). A Cochrane review concluded that determinations to improve 

adherence must be maintained for as long as the treatment is required. For short-term 

treatments it may be enough with simply information to the patients but it is necessary to 

report benefits for both adherence and clinical outcomes. For long-term treatments on the 

other hand, it needs several strategies, including combinations of more detailed information 

and counseling, reminders, supervised self-monitoring, family therapy and psychological 

therapy. Even the best effective treatments did not lead to large improvements in adherence 

and clinical outcomes (Haynes et al. 2008).  

Motivation for the study 

Obesity depends on several factors and lifestyle behaviour has a central role. There is sparse 

knowledge about child and parental assessment of the child’s lifestyle habits during obesity 

treatments even though this information would be very relevant in the prevention and 

treatment of childhood obesity. Numerous approaches have been evaluated and a family-
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based behavioural treatment programme at an early age and in a family setting seems to be 

preferred. High family adherence to intervention programmes is also a factor for a positive 

outcome. 
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AIMS 

The general aim of this thesis was to evaluate a two-year FBIP for children with obesity 

designed for use in paediatric outpatient care. The specific aims were as follows: 

 

Study I: To investigate clinical outcomes and programme adherence. 

 

Study II: To examine children’s lifestyle habits during a 2-year FBIP according to child and 

parental reports, the agreement between these reports, and the correlations to change in z-BMI 

from baseline to 12 months after the end of the intervention. 

 

16 
 



MATERIALS AND METHODS 

Design 

This thesis is based on a prospective study using a single-group before/after design (Table 3). 

Table 3 Details for papers I and II 

 Papers I  and II 

Design Single group 

Participants 14 boys and 12 girls and their parents 

Data collection Clinically examined 

 Structured interview (paper II) 

Data analyses Parametric test 

 Non-parametric test (paper II) 

 

Participants and procedure (papers I and II) 

Children with obesity and their parents underwent suitability evaluation by school nurses in 

63 elementary schools in two municipalities in southeast Sweden, resulting in referral of 61 

families. When asked, 10 families declined to participate in the selection interview. The 

remaining 51 children and their parents were given a semi-structured interview called 

MORSE, a Swedish term for Food and Activity, Social and Emotional adaptation, emphasizes 

cognitive and behavioural guidelines and the focus is to change eating, physical activity habits 

and sedentary habits and to maintain the new changes (Bonnedal and Pettersson 2004). After 

the interview, 25 families declined participation because of the constraint of regular group 

sessions, or they or the tutors estimated that they did not have the capacity or motivation to 
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complete the intervention programme, or that the families had already started their own 

lifestyle changes.  

The aim of the interview at baseline was to acquire basic data for adequate treatment. For 

organizational reasons, only about 24 participants could be included in the intervention 

programme, and consequently 26 participants, 14 boys and 12 girls, were included. The 

inclusion criteria were age 8–<12 years, obesity defined according to the IOTF criteria (above 

age- and sex-specific cutoffs corresponding to adult BMI) (Cole et al. 2000) and without any 

clinically relevant medical diseases. Both children and parents had to give consent that they 

were motivated and willing to participate in the regular group sessions for the 2-year 

intervention period and consequently change their eating and physical habits, and to note their 

eating and physical activity habits in a diary during the period. Families were excluded if the 

tutors estimated that they had the capacity to handle the lifestyle changes on their own or that 

they did not have capacity to undertake the procedures. One family dropped out from the 

group sessions after the intensive phase (3 months). The study population was examined at 

baseline, three times during follow-up (3, 12 and 24 months of treatment) and 12 months after 

the end of the programme (36 months). 

The family-based behavioural intervention 
programme 

The FBIP was a clinical attempt to offer help against obesity in children. The programme 

started in 2004 and ended in 2006. The key aim of the intervention was that the children 

should reduce their BMI (i.e. their obesity) over time while growing in height. To achieve 

weight reduction, the children were informed about sustainable healthy eating habits, regular 

physical activity and how to handle possible obstacles in the future. The children learned 
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about alternative ways of being content, self-esteem and the concept of coping. Coping 

strategies may compensate for comfort eating and adverse feelings (Bonnedal and Pettersson 

2004). 

The resources of the regular community-level health service were used for the intervention. A 

manual for group-based treatment for children with obesity and their parents was developed 

by a psychologist and a dietician and used as the basis for the programme. The programme is 

influenced by Epstein’s family-based treatment for obese children (Epstein et al. 1990, 

Epstein et al. 1994), Braet’s cognitive behaviour treatment programme for obese children 

(Braet et al. 1997) and Faith’s behavioural treatment of childhood and adolescent obesity 

(Faith et al. 2001). The manual, called MORSE, a Swedish term for “Food and Activity, 

Social and Emotional adaption” emphasizes cognitive and behavioural guidelines and the 

focus is to change lifestyle and maintain new changes. The MORSE manual included parental 

assistance, information, mapping of eating patterns and physical activity, attitudes to food, 

strategies to handle stress and disappointments, focusing on ideas about self-esteem and body 

ideal, learning capacity and solving problems, realistic goal, small steps of change and diary 

about eating and physical activity (Bonnedal and Pettersson 2004). 

Group sessions 

MORSE contains criteria for family selection (corresponding to the inclusion criteria used in 

this study) and instructions for tutor-supervised group sessions. The manual provided regular 

guidance and structure for each session for the tutors. Some knowledge on diet and physical 

activity and how to support the families during their change process was required. Regular 

attendance at the group sessions is necessary to confirm the results (Bonnedal and Pettersson 

2004). 
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The tutors led three child and three parental groups. The child and parents from the same 

family had the same tutor. Four tutors were paediatric registered nurses and two were 

dieticians. The first group included nine children, four boys and five girls, and both of the 

tutors were paediatric registered nurses. The second group included eight children, five boys 

and three girls, and this group was led by one dietician and one paediatric registered nurse. 

There were nine children, five boys and four girls, in the third group, led by a dietician and a 

paediatric registered nurse. The tutors were instructed before and during the intervention by 

one of the authors of the manual and then continuously supervised during the intervention 

period by another clinical psychologist. 

The 2-year programme included an intensive phase (phase 1) during which the groups met 

once weekly during the first 3 months. For the second maintenance phase, the group sessions 

were held once monthly in months 4 to 12 (phase 2) and during the third phase (months 13–

24) once every 3 months (Table 4). 

The sessions lasted 2 hours for the children and 1.5 hours for the parents. Every session with 

the children involved a mealtime. Initially, the children used a diary to document their diet 

and physical activity habits and potential changes. The parents assisted their children with 

writing if they needed help. The diary was used every day during the first 3 months and then 

once weekly before each session. The changes achieved (or not) were then presented and 

discussed in the children’s group. The child got feedback from the other children and the 

tutors. Agreed changes that were not implemented were carried to the next session. The tutors 

wrote down the children’s suggestions and the changes that they implemented in a notebook.  

The changes discussed and proposed in the children’s group were later communicated by the 

tutors to the parents’ group.  
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Table 4 Group sessions over the intervention period 

Phase 1: 3 months Phase 2: 9 months Phase 3: 12 months 

The groups met once weekly The groups met once monthly The groups met once every 3 
months 

The children received a diary to 
record their diet and physical 
activity habits and steps of change. 
The children and/or their parents 
were expected to write in the diary 
every day 

The children and/or their parents were expected to write in the diary every 
day in the week before the next session 

Two small and realistic steps of 
change in diet and physical activity 
agreed 

The parents helped the children to maintain the lifestyle changes 

The parents helped the children to confirm the realization of behavioural changes 

 

During each group session in the intensive phase, the children were prompted to work with 

one trivial and realistic step of change regarding diet and one change regarding physical 

activity, until the next session. In phases two and three, the children had to maintain these 

changes. The tutors presented facts from flipcharts regarding diet, physical and sedentary 

activity and how to solve problems, and from those the children were given homework tasks. 

The relationship between lifestyle and well-being was discussed; stress and disappointments 

and how to manage these and different kinds of coping strategies were also discussed. In the 

parental groups, risk factors and diseases associated with obesity were also presented and 

discussed. The parents were also given various food recipes and, like the children, they were 

given homework tasks based on the content of the session. Parents also presented to their 

group how the children had managed the changes during the week and how the family’s 

collaboration had worked out. They gave examples of problems (changes not implemented, 

incomplete motivation to change, sibling reaction to the family lifestyle changes) that had 

arisen from a parent’s view. After the intensive phase, the parents were offered individual  
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discussions with the tutors. The purpose was to discuss what the children had accomplished 

and how to maintain them (Table 5). 
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Table 5 Description of the content of the group sessions 

Session Aim and topic 

1 Information about the aim of the different group sessions concerning healthy nutrition and eating 
patterns, the importance of regular physical activity for the whole family and less sedentary activity 
and how to handle stress and dissatisfaction. Contracting about the children’s motivation to change 
their lifestyle and confidentiality about what is said in the group sessions. Establishing togetherness 
between the children and their parents as well as the siblings. Message to the children: reduce their 
weight while growing in height, all people are different and obesity can depend on many different 
factors, e.g. genetic factors. Information given about the food and activity diary. The homework task 
was based on the information flipchart giving suggestions on a healthy breakfast 

2 Discussion about nutrition and eating habits and physical activity in school and at weekends. 
Establishing self-monitoring. Discussing the homework for the two steps of change and their meaning 

3 Nutrition and eating habits focusing on well-chosen good snack habits, including three good snacks 
per day e.g. fruits. The homework in addition to the two steps of change is to find a well-chosen good 
food item and establish a wish list regarding activities the children would like to do (but not too 
expensive) if they have done well with their changes. The wish list shall be established together with 
their parents 

4 Nutrition and eating habits focusing on eating vegetables. Discussion about how things are working 
out with the parents and siblings. The homework in addition to the two steps of changes is to increase 
the amount of vegetables eaten 

5 The aim is to emphasize the value of increasing physical activity, at least 30 minutes extra every day 
and at the same time reduce the time spent on sedentary activities. Introduce the concept of coping to 
manage stress and disappointment. The tutors emphasize the role of relatives and/or other key persons 
in the family and their importance for the children’s and family’s change process. The tutors 
encouraged the children and parents to invite those people for a special information meeting with the 
tutors and the parents but not the children. The homework in addition to the two steps of change is to 
find a new way to handle stress in problematic situations 

6 The aim of this session is to consolidate the changes to more regular eating habits and improved level 
of physical activity and to reduce the time spent on sedentary activities by at least 1 hour per day. The 
homework is the two steps of change 

7 The aim of this session is to introduce the concepts of positive and negative thoughts and how to 
handle them. The focus is on maintaining the changes. The homework is the two steps of change 

8 The aim is to discuss hunger and craving and the differences between them. The concept of problem 
solving is introduced. The homework is to improve problem-solving skills concerning craving. The 
session also follows up on habits regarding eating, physical activity and sedentary activity. The 
homework in addition to the two steps of changes is to use one problem-solving skill 

9 The aim is to discuss the difficulties in maintaining the changes. How is the collaboration with the 
child and the family working out? The homework is the two steps of change 

10 The aim is to emphasize the connection between lifestyle and physical and mental well-being and 
focus on the advantages and disadvantages of the changes. Discussion about self-esteem and body 
image and commercials that give wrong signals concerning snacks, etc. 

11 The aim is to continue the discussion about self-esteem and body image. Discussion about the 
completion of the intensive phase and the children’s and parents’ capacity to maintain the changes. 
The homework is the two steps of change and to find at least five pictures of individuals who are good 
role models for the children. The aim of this activity is to show that everyone looks different 

12 The aim is to maintain the lifestyle changes and prevent relapse 

13–25 Maintenance sessions. Which changes did the child maintain in daily life? What is the goal? How does 
it work within the family collaboration? 
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The parents were supported by the tutors to keep encouraging their children. Some weeks the 

children also had to list what they would like as rewards in their diary, if they had 

successfully realized their changes. The rewards had to focus on activities that were not too 

expensive, but food, drinks or sweets could not be selected. The children discussed the wish 

list with the parents and they modified it together to make it feasible. Physical activities were 

not planned in the children’s group sessions but occasionally the tutors took a walk with the 

children. 

Data collection 

The data in studies I and II were collected at baseline, after 3, 12 and 24 months of FBIP, and 

12 months after completing the programme. 

Anthropometric measures 

Weight was measured to an accuracy of 0.1 kg (the children wore trousers and a T-shirt). 

Height was measured using a stadiometer attached to a wall according to standard procedures 

by two specially trained paediatric registered nurses, to an accuracy of 0.5 cm. The BMI 

values were converted to z-BMI and to compensate for variations with age and sex, the z-BMI 

was calculated using Swedish national reference values for children from 2001 and the Box 

transformation formula (Karlberg et al. 2001). At each examination, waist circumference 

measurements were taken by a physician, at the level of the umbilicum to an accuracy of 0.5 

cm. The WHtR was calculated by dividing the waist circumference (cm) by the height (cm) 

(Ashwell and Hsieh 2005, Nambiar et al. 2009). 
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Blood tests 

Fasting blood samples for analysis of glucose, insulin, total cholesterol, high-density 

lipoprotein cholesterol, low-density lipoprotein cholesterol and triglycerides were taken. An 

oral glucose tolerance test was performed at baseline. After overnight fasting, the child was 

given a glucose dose of 1.75 g/kg (max 75 g) and plasma glucose was then analysed after 120 

minutes (World Health Organization. 1999). The blood samples were analysed at an 

accredited medical laboratory (Vrinnevi Hospital, Norrköping, Sweden). 

Structured interviews 

In study II, structured interviews were conducted with the child and the parents at baseline, 

after 3 months and after 24 months. At the interviews adapted individually for the children 

and parents, the children’s eating habits, physical activity level and sedentary activity level 

were assessed (Bonnedal and Petterson 2004). The baseline interviews with the intended 

group participants were performed by the tutors, the follow-up interviews with the children 

were performed by the author (M.T.) and the follow-up interviews with the parents were 

conducted by a researcher. 

Statistical analysis 

Descriptive statistics (mean and SD) were computed to describe the quantitative data. In study 

I, parametric tests were used because the variables were normally distributed. A paired two-

tailed t test was used for comparison between baseline and follow-up measurements (after 3, 

12, 24 and 36 months) in the intervention group. The significance level was set at p < 0.05. 
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In study II, the Cochrane test was used to analyse if there were any significant differences 

between the children’s and the parents’ reports regarding the children’s lifestyle at baseline 

and after 3 and 24 months follow-up. Thereafter, McNemar’s test was used as a post hoc test 

for paired binominal data. The significance level was set at p < 0.05. 

In study II, agreement between the child and parent reports regarding the children’s eating 

habits, physical activity levels and sedentary activity levels was evaluated by calculating 

Cohen’s kappa coefficient (κ). Dichotomized data were used to calculate sensitivity, 

specificity, positive and negative predictive value and accuracy. The Spearman rank 

correlation coefficient was used as a non-parametric test to assess the relationship between 

changes in the children’s and parents’ reports and changes in the primary measure z-BMI 

after 36 months. 

The Statistical Package for the Social Sciences (SPSS, Inc., Chicago, IL) version 17.0 was 

used for the statistical analysis in study I and version 19.0 was used in study II. For further 

details on the statistical analyses, refer to paper I and paper II. 

Ethical considerations 

After referral by the school nurses, the families received oral information based on a written 

document from the initiator of the intervention, a consultant at the paediatric clinic, and from 

the consultant at the school health services. At the first examination by the physician, the 

families were given oral and written information about informed consent. The information 

was about the present intervention and study, the goal of the intervention (to reduce the 

children’s obesity), free will and their right to withdraw from the intervention programme and 

the examinations at any time without any explanations. The children were offered local 

anaesthesia before the blood test procedure. Consent was obtained orally from the children 

26 
 



and from the parents. The families were reassured that everything that was said in the groups 

was in confidence. One effect of that was that the diaries were not accessible to the 

researchers. Some questions at the baseline interview may make affect the children’s feelings 

and therefore it was important to have professional competence in the form of the tutors to 

address those feelings in a good way. Sometimes difficult topics were discussed in the groups 

which required adequate follow-up by the tutors. A clearly formulated research protocol for 

the study was approved by the Regional Ethics Committee for research with human subjects 

at Faculty of Health Sciences, Linköping University, Sweden (dnr.03-600) according to the 

World Medical Association Declaration of Helsinki (2002) (World Medical Association 

2002). 

27 
 



RESULTS 

Summary of studies I and II 

Characteristics 

The mean age of the children in the intervention group was 10.8 years (SD 0.7) for girls and 

10.9 years (SD 1.1) for boys at baseline. The family included biological, foster or step 

parents. Participation by one or two parents varied in the group sessions. 

Programme adherence 

A total of 26 children and their parents were recruited and started the FBIP. Of these, 25 

families (96%) completed the programme. One child and the respective parents did not attend 

the group sessions after the intensive phase (3 months). The child did not consider that he had 

the same problem as the others in the group. 

Examination adherence 

At baseline, all weight and height and metabolic measurements were taken for all participants. 

Later on one to three children dropped out at each examination but it was not the same 

children each time. Some children agreed to the weight and height measurements but not the 

blood sampling or vice versa. The child who withdraw from the programme after 3 months 

did participate in follow-up measurements. All children and parents participated in the 

interviews at baseline and after 3 and 24 months follow-up apart from the parents of 1 child 
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who declined to participate at the 24-month follow-up. However, the family that withdrew 

from the group sessions after 3 months participated in the interviews at 24 months. 

Primary outcome 

The primary outcome (i.e. z-BMI) showed a statistically significant decrease from a mean of 

3.3 (0.7 SD) at baseline to 2.9 (0.7 SD) 12 months after the FBIP compared with baseline 

(Table 6). When comparing z-BMI between girls and boys, there was a significant decline in 

the z-BMI for boys from a mean of 3.5 (0.6 SD) at baseline to 3.0 (0.7 SD) (p = 0.001) at 

follow-up 12 months after the FBIP. The girls reduced their z-BMI from a mean of 3.0 (0.6 

SD) at baseline to 2.7 (0.8 SD) (p = 0.155) at follow-up 12 months after the FBIP (Table 7). 

Comparison of the boys’ individual z-BMI at baseline and at follow-up 12 months after the 

FBIP showed the lowest value after 36 months and the highest at baseline (Figure 2). The 

lowest z-BMI at baseline was 2.19 for girls and 2.71 for boys. The highest z-BMI at baseline 

was 3.78 for girls and 5.14 for boys. The lowest z-BMI value for girls was after the 12-month 

follow-up compared with baseline and the highest z-BMI was after the 12-month follow-up 

after the FBIP (Figure 3). 
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Table 6 Z-BMI and WHtR for the study population, at baseline and 12 months after the FBIP 

  Baseline          36 months   Change after 36 months p value 
 n Mean (SD)    n Mean (SD)        n        Mean  
z-BMI 
WHtR    

26 
26 

3.3     (0.7) 
0.67  (0.06) 

   23 
23 

2.9     (0.7) 
0.67  (0.08) 

       23       –0.4 
   23         0 

 <0.001 
   0.332 

              
z-BMI, standardized body mass index; WHtR, Waist/height ratio. 

 

Table 7 Distribution of z-BMI and mean (SD) for boys and girls at baseline and 12 months 

after the FBIP 

 Baseline 36 months Change after 36 months 

Boys (n=14) Girls (n=12) Boys (n=13) Girls (n=10) Boys (n=13) Girls (n=10) 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean p value Mean p value 

z-BMI 3.5 (0.6) 3.0 (0.6) 3.0 (0.7) 2.7 (0.8) –0.5 0.001 –0.3 0.155 

z-BMI, standardized body mass index. 
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Figure 2 Changes in individual z-BMI in boys up to 12 months after the FBIP. 

 

Figure 3 Changes in individual z-BMI in girls up to 12 months after the FBIP. 
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Waist/height ratio 

Twelve months after the FBIP there was no significant decrease in the children’s WHtR 

compared with baseline (Table 6). 

Blood tests 

The blood tests were within the normal range throughout the study. Total cholesterol and low-

density lipoprotein cholesterol decreased after 36 months (p = 0.004 and p < 0.001, 

respectively) compared with baseline. On the other hand, fasting glucose increased 

significantly (0–36 months) but was still within the normal range (Table 8). 
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Table 8 Values of metabolic variables at baseline and at 36-month follow-ups 

Variables [reference value] Baseline  36 months   0–36 month change 

n Mean  (SD)  n Mean  (SD)    n Mean  p-
value 

              

P-fasting-glucose (mmol/L) [4.2–6.0] 26 4.6  (0.4)  23 5.0  (0.3)    23  +0.4  
 

<0.001 

S-fasting-insulin (pmol/L) [18–175] 26 78.5  (45.1)  23 76.7  (35.9)    23  -1.8  
 

 0.608 

P-LDL-cholesterol (mmol/L) [1.2–4.3] 26 2.7  (0.4)  23 2.3  (0.5)    23 –0.4  
 

<0.001 

P-HDL-cholesterol (mmol/L) [1.0–2.7 
girls, 0.8–2.1 boys] 

26 1.3  (0.2)  23 1.2  (0.2)    23  -0.1 
 

0.433 

Total P-cholesterol (mmol/L) [3.1–5.2 at 
2–12 years] 

26 4.4  (0.5)  23 4.1  (0.5)    23 –0.3  
 

0.004 

P-fasting-triglycerides (mmol/L) [0.30–
1.40 at <10 years, 0.30–1.60 at 10–14 
years] 

26 1.06  (0.39)  23 1.18  (0.48)    23 +0.12  
 

0.384 

HDL, high-density lipoprotein; LDL, low-density lipoprotein; P, plasma; S, serum; WHtR, Waist/height ratio. 

 

Lifestyle 

Both the children and the parents reported a significant improvement in the children’s eating 

habits (p <0.05) and their level of physical activity (p <0.05) after 3 months compared with 

baseline. After 24 months, the significant improvement was maintained, regarding binge 

eating and physical activity according to both the children’s and the parents’ responses. There 

was no significant decrease in sedentary activity after 3 months or after 24 months compared 

with baseline. For further details on the results, refer to paper II. 
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Agreement between the reports from the children and the 
parents 

Agreement (concordance and proportion) between the children and the parents reports, 

improved after the FBIP (24 months) regarding whether the children felt hungry most of the 

time and the children’s level of physical activity and sedentary activity (Table 8). 

Table 9 Agreement between child and parent reports     
          

  Concordance (Kappa) Proportions (%) 

  Baseline 24 months Baseline 24 months 
Feeling hungry most of the time Slight Fair 58 80 
Frequent eating Moderate Fair 81 68 
Binge eating Slight Slight 54 80 
Physical activity ≥ 1 hour per day Poor Substantial 46 96 
Sedentary activity Poor Substantial 65 92 
  

Lifestyle change, change in child–parent agreement and 
change in z-BMI 

No statistically significant correlations for the children or the parents were found in the 

analysis of the association between changes in the reports on the children’s lifestyle habits 

and change in z-BMI 12 months after the FBIP (Table 10). In the parental report, a tendency 

for correlation with change in z-BMI was observed regarding physical activity (rho = –0.35; p 

= 0.11) (Table 10). At the 12 months follow-up measurements after the FBIP compared with 

baseline, there were no statistically significant correlations observed between change in 

agreement and change in z-BMI. However, a tendency for correlation (rho = –0.34; p = 0.12) 

was observed for the children’s physical activity level (Table 11). 
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Table 10 Correlations between change in z-BMI 0- 36 months and change in children’s and 

parents’ reports of the child’s lifestyle 0-24 months 

 

 

 

Correlation with z-BMI change from 0-36 months 

Child response Parent response 

Rho     (p value) n Rho      (p value) n 

Feeling hungry most of the time  0.28      (0.20) 23 -0.08      (0.72) 23 

Frequent eating  0.07      (0.76) 23 -0.33      (0.14) 22 

Binge eating  0.14      (0.52) 23  0.11      (0.63) 22 

Physical activity  0.29      (0.17) 23 -0.35      (0.11) 22 

Sedentary activity –0.06      (0.79) 23  0.01      (0.97) 22 

 

Table 11 Correlations between change in z-BMI 0-36 months and change in children’s and 
parents’ reports of the child’s lifestyle habits 0 to 24 months 

 

 

Correlation with z-BMI change from 0-36 months 

Rho                     (p value) n   

Feeling hungry most of the time   0.01                     (0.98) 22   

Frequent eating –0.15                     (0.51) 22   

Binge eating –0.28                     (0.21) 22   

Physical activity –0.34                     (0.12) 22   

Sedentary activity –0.30                     (0.17) 22   
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DISCUSSION 
The results from the two studies in this thesis show that a FBIP for childhood obesity, 

designed for use in paediatric outpatient care, is associated with decreased z-BMI, biomedical 

markers remained in the normal range, improved lifestyle habits (especially according to the 

children’s reports) and enhanced agreement (concordance and proportions) between the 

children and the parents, regarding whether the children felt hungry most of the time and the 

children’s level of physical activity and sedentary activity. In order to obtain a comprehensive 

overview of a child’s lifestyle it is important to use different informants (Steinberg et al. 2004, 

Sithole and Veugelers 2008, Tanofsky-Kraff et al. 2005). 

Our evaluation of the FBIP for the management of childhood obesity from the MORSE 

manual is the first in Sweden. However, the treatment programme has been assessed using a 

shortened version in Norway with a randomized control procedure. That intervention, a 

family-based cognitive behavioural intervention (CBT), included group sessions for 12 weeks 

with a follow-up session 12 months after completion of the programme. The CBT was 

delivered by two clinical psychologists. The study sample consisted of 49 children with 

obesity, aged between 7 and 13 years. After drop-outs were excluded, there were 22 children 

in the treatment group and 20 children in the control group. The treatment group showed a 

mean reduction of –0.16 z-BMI compared with an increase in z-BMI for the control group 

(Danielsen et al. 2012). 

Even though the primary outcome measure, z-BMI, in our FBIP, was limited between 

baseline and 12 months after the FBIP, Wang and Lobstein (2006) reported in their study that 

rapid weight loss is not desirable because of the children’s growth and pubertal development 

and the risk of creating eating disorders (Valerio et al. 2012). Even a limited increase in z-
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BMI increases the risk of metabolic syndrome (Weiss et al. 2004). Results from a meta-

analysis showed that untreated children become more overweight (Wilfley et al. 2007). One 

can therefore speculate that, without the FBIP, the children would have become even more 

obese. 

A high BMI is associated with low physical competence in boys and low social competence 

for girls (Chen et al. 2007). However, according to a recent review, weight loss was linked to 

improvements in physical and social functioning as well as better emotional and physiological 

health (Griffiths et al. 2010). Though, in the FBIP used in these studies, social, emotional or 

physiological health was not evaluated, although the children’s physical activity level did 

improve according to both their own and their parent’s reports.  

There were no statistically significant correlations for the children or the parents in the present 

study according to the analysis of the association between changes in their reports of the 

children’s lifestyle behaviour and changes in z-BMI 12 months after the intervention 

programme compared with baseline. However, a tendency for correlation was observed for 

physical activity levels and changes in z-BMI (0–36) months. Similarly, the correlation 

coefficient between improved lifestyle and z-BMI was expected to be negative, i.e. an 

improved lifestyle should lead to a reduction in z-BMI. However, this only tends to be the 

case with regard to the parents’ experiences, as the children’s experiences showed positive, 

although non-significant, correlations. One interpretation of this is that when the children 

reported their behaviour more accurately, this was a sign of a more general behavioural 

change process leading to weight reduction. However, this interpretation is hypothetical and 

should be considered in further studies on the role of physical activity in family-based 

interventions against childhood obesity. 

There are several advantages with our FBIP. The regular community-level health service 

resources with a well-detailed and structured manual make it easier to implement an 
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intervention and to lead groups. Before the intervention, the tutors for the FBIP received 

instructions from one of the authors of the MORSE manual on how to teach the families. This 

is in line with a recent review where the authors prepared health professionals before the 

intervention started on the following topics: behaviour change in lifestyle, counselling, 

education, written resources, support and motivation (Sargent et al. 2011). In the present 

study, one important aspect of the FBIP was that the families indicated that they were 

motivated to work with lifestyle changes with support from the participants in the groups 

including the tutors. One can reflect on if the families’ initial motivation led to the high 

adherence to fulfill the FBIP. A Cochrane review concluded that the rates to long-term 

treatments are low and several strategies in line with those in our FBIP are required, for 

example detailed instruction and counseling, reminders, supervised self-monitoring, family 

treatment and psychological treatment (Haynes et al. 2008).  

Twenty-five children and their parents completed the group session programme in our FBIP. 

One family dropped out of the group sessions after 3 months (the intensive phase). High 

family adherence to long-term treatments is essential for successful weight reduction in 

childhood obesity (Oude Luttikhuis et al. 2009, Kalarchian et al. 2009). Therefore, further 

research is needed to examine the association between family adherence to group sessions and 

primary outcome measures of z-BMI. According to a Cochrane review, the drop-out rates for 

treatment programmes and examinations are high. The authors gave feasible reasons for the 

drop-out rates: children with a successful intervention outcome may be more motivated for 

follow-up assessments but children with an unsuccessful outcome may not come back for 

follow-ups (Oude Luttikhuis et al. 2009). Therefore intervention outcomes can lead to an 

overestimation of effects. Furthermore, the authors discuss whether adherence to treatment 

depends on where the intervention takes place. It may be easier to adhere to interventions that 

are delivered in the community because that is probably nearer to the family’s home (Oude 
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Luttikhuis et al. 2009). However, in this FBIP, some of the families lived in rural areas that 

were not close to the paediatric outpatient care setting where the group sessions took place. 

According to another study the FBIP emphasized the importance of self-esteem and support to 

set up realistic goals for a positive outcome (Borra et al. 2003). Evidence shows that obesity is 

linked with low self-esteem (Nejat et al 2010, Swallen et al. 2005, Griffiths et al. 2010, 

Hesketh et al. 2004). Though, the children’s self-esteem or body image were not studied in 

the FBIP. However, programmes that include body image are important in interventions 

(Farah Wahida et al. 2011). In the FBIP, the children were taught problem-solving and coping 

skills but we did not analyse the coping variable even though it is important for stressful 

situations. Problem solving can in itself be a useful skill in order to cope with changes in 

family life (Epstein et al. 2000). In accordance with the general recommendations for all 

childhood obesity treatments that intensive lifestyle changes including dietary, physical 

activity and behavioural components must involve the entire family (August et al. 2008, Oude 

Luttikhuis et al. 2009) the FBIP emphasizes lifestyle behaviours for the whole family. Parents 

are responsible for their child’s health and the FBIP, in agreement with many other studies, 

emphasized the importance of child and parent cooperation in the treatment of paediatric 

obesity (Davison and Birch 2001, Kitzmann and Beech 2006, Borra et al. 2003, Jelalian and 

Saelens 1999, Kitzmann et al. 2010). Even when it is obvious to the parents that their child 

needs professional help, it can be an overwhelming task for the most responsible parents and a 

major challenge for the professionals. The practicalities of providing effective support on 

lifestyle changes to children with obesity differ because of the many variations in accessible 

resources in local services (Oude Luttikhuis et al. 2009).  

In line with another study, our FBIP discussed the biological causes to obesity. Biology is one 

of the most important factors in the prevalence of childhood obesity. Biological predisposition 

to obesity affects behavioural phenotypes under environmental influences. An obesogenic 
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environment includes both the social and built environment and leads to the adoption and 

maintenance of obesogenic behaviours (Bouchard 2007).  

The use of behavioural modification techniques, such as self-monitoring, produces better 

treatment outcomes than programmes that do not practice behavioural modification (Haddock 

et al. 1994). We concluded that our FBIP met those recommendations, with behavioural 

components and self-monitoring according to lifestyle habits. For improvement of physical 

health in children (i.e. nutrition), it is necessary that interventions consider both physical and 

mental health (Christodoulou and Christodoulou 2007). However, evidence shows that even 

the most effective treatments do not suit all families (Nejat et al. 2010, Kitzmann and Beech 

2006, Haddock et al. 1994). 

Nurses have an essential role in individual care planning to identify the self-management of 

the children and the level of support that the children and their parents need from health 

professionals. Self-management involves the children taking responsibility for their own 

health and well-being. Nurses have the interpersonal and clinical skills to offer advice, 

guidance, education and support (Davies 2010). A recent study emphasized the importance of 

improved nutritional knowledge for school nurses working in settings with a lot of 

immigrants to enable counselling to families with other food cultures in different languages 

(Magnusson et al. 2012). One can reflect on what a central and important role the school 

health nurses and nurses in child health services have in examining the children’s weight and 

height, and offer advice regarding healthy lifestyle to all children, regardless ethnicity. By 

observing deviations, the nurse can early identify the need for prevention or treatment to 

prevent negative short-term and long-term consequences on health and well-being.  

40 
 



Methodological issues 

This observational study was reporting according to the STROBE (strengthening the reporting 

of observational studies in epidemiology) statement. STROBE is recommended for reporting 

observational research (Gallo et al. 2011). As authors, we did not have any influence on the 

intervention programme. 

We used an intention-to-treat analysis because all the participants were measured at follow-up 

assessments, even the child who withdrew from the group sessions after 3 months. 

The present study had several strengths, including a long-term intervention programme, 

assessment and examinations. One important strength is the high level of family adherence to 

completion of the group sessions. The interviews provided data from both children and 

parents. This study used the relationship between eating, physical and sedentary habits and z-

BMI to assess the specificity of the child and parent reports. To compare reports is one way to 

validate the response. However, validation is better established when the study involves a 

large-scale population-based assessment because then the requirements are met for the 

intended analytical applications. There are some limitations about the findings of child self-

reports and parent proxy reports that must be considered. The structured interviews were not 

validated for obese children and their parents. One source of bias could be if the response on 

the children’s lifestyle habits shows a more desirable behaviour change than the real 

behaviour change. Another bias could be that the children’s young age at baseline made it 

more problematic for them to assess and respond to the questions. One further bias could be 

the difficulties in assessing dietary intake and emotional feelings such as feeling hungry most 

of the time. These aspects are in agreement with a previous study reporting that assessing diet 

is difficult and food intake is often underreported (Lissner 2002). The diary in the FBIP 
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probably improved the children’s and parents’ assessments of the child’s lifestyle behaviour 

and habits.  

One weakness is the single-group design and small sample size, especially for a quantitative 

study, which influence the validity of the studies (Polit and Beck 2008). We did not perform 

any power calculation because we could not increase the number of participants. Results from 

a Cochrane review show that only 15 available lifestyle studies of 54 reported power 

calculations. Thus, small study biases will increase leading to a tendency to publish more 

positive studies and less negative studies (Oude Luttikhuis et al. 2009). Another weakness is 

that the study is not randomized, thus it is impossible to evaluate the treatment outcomes in 

relation to a control group, which could have affected the results. 

In both studies and in the framework story, the term obese children is used rather than 

children with obesity, but we emphasize that we do not have any particular rational for doing 

this other than that the term obese children is commonly used in research reports. 

Clinical implications 

This thesis highlights the importance of prevention and treatment in childhood obesity. 

Therefore it has been important to evaluate a 2-year FBIP against childhood obesity 

implemented in paediatric outpatient care, with 12 months follow-up after completion of the 

programme. The results were favourable concerning the primary outcome measure, weight 

reduction 1 year after the programme. Family adherence to the completion of the programme 

was high, which is a success factor for childhood obesity treatment. The results show that the 

FBIP is a potential model for children with obesity and their parents with a well-detailed and 

structured manual led by primary care, school health nurses and nurses in child health 

services. 
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CONCLUSION 
The following conclusions can be highlighted from the two studies in this thesis: 

• An FBIP against childhood obesity implemented in paediatric outpatient care can 

show favourable results with regard to weight reduction 1 year after the end of the 

programme compared with baseline. The detailed manual and the structured 

programme make it possible for professionals in primary health care or paediatric 

outpatient care to lead groups. Family adherence to the programme was high, which is 

a key factor for success in childhood obesity treatment. 

• An FBIP is a potential model to reduce children’s binge eating and to increase 

physical activity habits according to self-reports and parent proxy reports. Child and 

parent agreement on the child’s feeling of hungry most of the time, physical activity 

and sedentary activity, can improve after an FBIP compared with baseline. However, 

changes in child or parent analyses of the children’s lifestyle were not significantly 

associated with decreased z-BMI 1 year after the FBIP. 
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SUMMARY IN SWEDISH/SVENSK 
SAMMANFATTNING 

Fetma hos barn är ett av de största folkhälsohoten i världen och Sverige utgör inget undantag. 

Studier visar dock att fetmaförekomsten är på tillbakagående i flera länder däribland Sverige. 

Fetma påverkar barnets hela liv såväl fysiskt, psykiskt som socialt och kan leda till 

komplikationer i form av hjärt-kärl sjukdomar och diabetes. Att behandla barnfetma är en 

utmaning och många olika behandlingar med inriktning på kost, motion, beteende, kirurgi och 

läkemedel har prövats och studerats. Forskning visar att det behövs kombinationer av 

behandling under lång tid för att få bästa möjliga effekt. Av betydelse för positivt 

behandlingsresultatet är att behandlingen påbörjas i tidig ålder. Familjebaserad 

beteendeinriktad behandling med fokus på att förändra livsstilen tillhör de mest framgångsrika 

behandlingsprogrammen hos barn. Föräldrar har ett ansvar att vara goda förebilder till sina 

barns vanor och beteenden gällande kost, motion och stillasittande aktiviteter såsom teve-

tittande och datoranvändning. För att barn med fetma ska lyckas genomföra 

beteendeförändringar i livsstilen är det viktigt att hela familjen involveras i 

förändringsprocessen. 

Att följa barns längd och viktutveckling är en viktig uppgift för sjuksköterskor inom barn- och 

skolhälsovård. Genom att uppmärksamma avvikelser kan barnsjuksköterskan tidigt följa upp 

och tillsammans med ett mångprofessionellt vårdteam ge lämpliga behandlingsinsatser för att 

förebygga eller behandla fetma och därmed förebygga kortsiktiga och långsiktiga negativa 

konsekvenser av hälsa och välbefinnande. 

Det övergripande syftet med avhandlingen var att utvärdera effekter av en familjebaserad 

beteendeinriktad behandling till barn med fetma. Syftet med studie I var att undersöka 
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barnens vikt och längd samt blodprover såsom blodsocker, ämnesomsättning och olika fetter i 

kroppen. Syftet var också att undersöka hur familjerna fullföljde behandlingsprogrammet. 

Syftet med studie II var att undersöka hur barnens kost- och motionsvanor förändrades under 

behandlingstiden utifrån barnens egna och föräldrarnas svar, deras överensstämmelse i svaren, 

och samband mellan förändringar i vikt före behandlingsstart och vid uppföljning ett år efter 

avslutad behandling. 

Tjugosex barn med fetma, 14 pojkar och 12 flickor, inkluderades i en tvåårig familjebaserad 

beteendeinriktad behandling. Barnen skulle vara fyllda 8 år men inte 12 år. Utifrån ett 

strukturerat behandlingsprogram leddes tre barn och tre föräldragrupper av två handledare till 

barn och föräldrar från samma familj. Handledarna var distriktssjuksköterskor, 

barnsjuksköterskor eller dietister och arbetade inom skolhälsovård, primärvård eller 

barnsjukvård. De fick regelbunden handledning av psykolog. De första tre månaderna var den 

intensiva fasen med gruppsessioner en gång i veckan. De kommande nio månaderna träffades 

grupperna en gång i månaden och det sista året glesades sessionerna ut till en gång i kvartalet. 

Behandlingen utgick ifrån en detaljerad manual, MORSE ”Mat Och Rörelse, Social och 

Emotionell anpassning” utarbetad av psykolog Unni Bonnedal och dietist Cecilia Pettersson. 

Tonvikten på behandlingen bygger på kognitiva och beteendemässiga principer med fokus på 

livsstilsförändringar och att bibehålla de genomförda förändringarna. Manualen innehåller 

föräldramedverkan, information, kartläggning av kost och motions mönster, attityder till mat, 

ätande och fysisk aktivitet, strategier att hantera stress och besvikelse. Metoden fokuserar 

också på problemlösningsförmåga, självkänsla och kroppsuppfattning och att genomföra små 

förändringar utifrån realistiska mål samt att anteckna förändringarna i en mat- och 

aktivitetsdagbok. Syftet med det familjebaserade interventionsprogrammet var att barnen 

skulle minska sin vikt över tid genom att växa på längden. Vid olika tillfällen före 

behandlingsstart samt efter 3, 12 och 24 månader samt ett år efter avslutad behandling 
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kontrollerades barnens vikt och längd samt blodprover. Barnen och föräldrarna intervjuades 

separat före behandlingsstart, samt efter 3 och 24 månaders behandling. Frågorna utgick ifrån 

MORSE utredningsintervju. 

Deltagarna i studien, barnen och deras föräldrar fick innan behandlingen började såväl 

muntlig som skriftlig information om behandlingen och att deltagandet var frivilligt och 

kunde avbrytas utan närmare förklaring när som helst. Projektet är godkänt av 

Forskningsetiska kommittén vid Hälsouniversitetet, Linköpings Universitet (dnr.03-600). 

Resultatet visade att barnen hade minskat sin vikt vid uppföljning ett år efter avslutad 

behandling jämfört med före behandlingsstart, för pojkarna förelåg en signifikant 

viktminskning. Vid samma mätningstillfällen fortsatte blodproverna att vara inom 

normalvärdesgränsen. En familj avslutade sitt deltagande efter 3 månaders gruppbehandling. 

Utifrån barnens och föräldrarnas svar på frågor om kost och motion samt stillasittande 

aktiviteter framkom i svaren att barnens livsstil hade förbättrats efter behandlingen (24 

månader) jämfört med före behandlingen, gällande fysisk aktivitet sågs en signifikant ökning 

utifrån både barnens och föräldrarnas svar. Barnen och föräldrarna var mer överens i sina svar 

efter behandlingen (24 månader) än vid behandlingsstart, bäst överensstämmelse förelåg 

gällande om barnen brukade känna sig hungriga nästan jämt, barnens fysiska aktivitet och 

barnens stillasittande. Analyser av barnens livsstilsförändringar utifrån barn och föräldrasvar 

var inte signifikant förknippat med den viktminskning som barnen hade vid uppföljning ett år 

efter avslutad behandling. 

Avhandlingens slutsatser är att en tvåårig familjebaserad beteendeinriktad behandling till barn 

med fetma kan vara en lämplig behandlingsform med avseende på viktminskning och till viss 

del förbättrade livsstilsvanor. Barns och föräldrars överensstämmelse gällande barnens kost 

och motion samt stillasittande vanor kan också förbättras genom denna form av behandling. 

Däremot kan det inte bevisas att förändringar i barnens livsstil ett år efter avslutad behandling 
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är förenat med en minskning av vikten. Ett detaljerat och strukturerat program kan göra det 

möjligt för tillgänglig personal inom primärvård, barnhälsovård eller barnsjukvård att leda 

grupper i öppen vård. Familjernas fullföljande av behandlingsprogrammet var högt vilket är 

en viktig faktor för ett framgångsrikt resultat vid barnfetma behandling. 
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