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ABSTRACT 
 

Background: Childhood obesity is considered to be one of the most serious health 
challenges of the 21st century. There have been indications that the prevalence has reached a 
plateau in high-income countries, yet the prevalence is increasing in poorer parts of the world. 
The same tendencies are seen within richer countries, with higher prevalence in more 
disadvantaged groups. Despite many ambitious attempts, an effective solution has not yet 
been found. Family-based early prevention interventions targeting the whole population has 
been called for, as well as more studies aiming at understanding factors that predispose for 
childhood obesity or moderate the outcomes of interventions.  The cluster-randomized 
PRIMROSE trial had the aim of primary prevention of childhood obesity. It was based on 
Motivational Interviewing (MI) and cognitive behavioral principles, and delivered to parents 
within Swedish child health care services.  

Aims: The overall aim of this thesis was to investigate the long-term results of the 
PRIMROSE trial in terms of intervention nurses’ MI proficiency and children’s weight status 
at follow-up, and to gain further understanding of the results by exploring the experiences of 
nurses and study coordinators who had worked in the trial, as well as investigating parental 
risk factors for children’s weight status.  

Methods: In Study I the MI proficiency level among nurses who had participated in the 
PRIMROSE trial was explored after the nurses had received the full training package of 
workshop and supervision. Proficiency at follow-up and potential predictors were also 
analyzed. In Study II the effect of the PRIMROSE intervention in terms of children’s weight 
status was investigated, as well as potential moderators of the effect. Study III had a 
qualitative approach and intervention nurses and study coordinators who had worked in the 
trial were interviewed. In Study IV we explored parental self-efficacy, health behaviors and 
weight status as potential risk factors for children’s weight status. 

Results: The nurses’ proficiency levels after completing the training was generally low, and 
the results did not change at follow-up. There were no long-term effects of the PRIMROSE 
intervention on children’s weight status, and no significant moderators. The analyses of 
potential predictors of children’s weight status yielded no significant results except for strong 
associations between parents and children’s anthropometry. The interviews with the nurses 
and study coordinators revealed two overarching themes: “The nurses felt it was rewarding to 
participate in the trial, but challenging to combine working with the intervention with regular 
work at the child health care center”; and “The study coordinators felt they were in a difficult 
position handling the conflicting needs of the research group and the nurses’ commitment to 
usual child health care services”. The importance of support, encouragement and clear 
communication was emphasized, as was adaptation of the training in MI to the setting and 
target group. Stress and lack of time seem to have been major barriers to delivering the 
intervention as it was intended. 



Conclusions: The results of the PRIMROSE trial are in line with previous prevention trials 
targeting individuals’ diet and PA, indicating that we need to shift our focus. Tackling obesity 
demands a system approach including upstream interventions also targeting the policy level. 
In addition, the multifactorial etiology of childhood obesity points to the importance of 
multifactorial solutions, and there’s a need for more high-quality research aiming to increase 
our knowledge about modifiable predisposing factors and moderators. In addition, the often-
reported challenges in regards to practitioners’ stress levels and difficulties combining regular 
work duties with working in clinical trials indicates the importance of organizational support. 
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1 BACKGROUND 

1.1 CHILDHOOD OBESITY 

1.1.1 Definitions 

The most common way to classify obesity and overweight is the Body Mass Index (BMI), 
which refers to a person's weight in kilograms, divided by the square of his or her height in 
meters (kg/m2). BMI is not as sensitive as some other measures, and has limited ability to 
differentiate between body fat and lean (fat free) mass (1). The accuracy of BMI as an 
indicator of adiposity varies according to the level of body fat, and is more sensitive in 
indicating excess adiposity in relatively fat children (2). However, BMI is a commonly used, 
in-expensive, simple and noninvasive measure of overweight and obesity in a population, and 
correlates to body fat and associated health risks (2).  

According to international classification, a BMI greater or equal to 25 is considered as 
overweight, while a BMI greater or equal to 30 is considered obese. Yet the cut-offs for 
overweight and obesity used for adults are not reasonable for children, considering that 
children’s normal BMI change over time depending on the age and sex of the child, thus 
BMI-cut offs for children needs to be adjusted for these variables. The International Obesity 
Task Force (IOTF) established the most widely used definition of childhood obesity, which 
corresponds to adult cut-off points for overweight and obesity (3). 

1.1.2 Prevalence 

According to WHO, childhood obesity is one of the most serious health challenges of the 21st 
century (4). The prevalence of overweight and obesity among children has increased 
dramatically between 1980 and 2013 (5). In 2013, it was estimated that 42 million children 
under the age of 5 were overweight or obese (4). There have been indications that the 
prevalence is leveling off in high-income countries, yet the levels are increasing in poorer 
parts of the world (6). The same pattern has been reported within high-income countries, with 
higher prevalence among groups with lower socioeconomic position (SEP) (7-9). SEP is 
usually defined according to education and/or income, with the strongest evidence for an 
inverse association between parental educational level and child weight status(7).  

There are no current national weight data for Swedish preschool children, but a study 
conducted in south-western Sweden in 2016 revealed that 10.7 % of boys and 13.2% of girls 
were overweight or obese at the age of 4(9). Another regional study from 2009 indicated that 
the prevalence of overweight (including obesity) might be leveling off or declining among 
preschool children (10) and among 8-12 year olds (11, 12). According to county specific 
reports, large variations by (and also within) regions exist. According to a study from 2008 
11% of 4-year old children in Stockholm born in 2007 were overweight or obese, while in 
Västernorrland up to 20% of 4-year old children were overweight or obese (13). In 
Stockholm in 2018, 8.8% of 4-year olds born 2013 were overweight and 1,8% obese(14). As 
in other rich countries, childhood obesity and overweight in Sweden are more prevalent 
among children in socially disadvantaged groups (9, 13, 14). 
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1.1.3 Consequences 

Childhood obesity has been linked to a wide range of health consequences, such as metabolic 
syndrome, dyslipidemia, hypertension, asthma, low self-esteem and decreased quality of life 
(15, 16). The social and psychological consequences seem to vary in different subgroups and 
settings, and might depend on cultural norms in the specific context (17). Overweight and 
obese children are also at higher risk of becoming overweight or obese adults (18, 19) and 
consequently at risk of obesity-related adult health risks and morbidity (20, 21). However, the 
majority of obese adults were not obese in childhood or adolescence (19) hence a population-
based approach targeting young children may be a preferable target for prevention.  

1.2 MODIFIABLE RISK FACTORS 

1.2.1 Obesogenic environments 

The fundamental cause of overweight and obesity is considered to be an energy imbalance 
between calories consumed and calories expended, but the reasons for this imbalance are 
complex and multi-dimensional. In addition to diet and level of physical activity (PA), 
childhood adiposity have been linked with many other possible predisposing factors such as 
genetics, epigenetics, intrauterine environment, feeding behaviors, the microbiome, toxic 
chemicals and more (15, 22, 23).  

The almost doubled prevalence of obesity worldwide since the 1980’s indicates that 
environmental factors, and their interaction, play a vital role (24). It has been suggested that 
changing eating patterns have contributed to the increase in adiposity among children, such as 
larger portion sizes, increased fast-food consumption, easy access to inexpensive energy-
dense foods that are high in sugar and salt, fewer family-meals and lower dietary quality(25). 
An increase in sedentary behavior and decrease in PA in western societies have also been 
suggested to contribute to the obesity epidemic(26). There is a lack of convincing evidence 
regarding the specific dietary components and levels of physical activity (PA) and sedentary 
behaviors that predicts young children’s adiposity (27-29). However, sugared drinks have 
been consistently associated with childhood overweight and obesity (29, 30).   

The “obesogenicity” of an environment has been defined as “the sum of influences that the 
surroundings, opportunities, or conditions of life have on promoting obesity in individuals or 
populations”(31). According to this framework, the obesogenic environments are either on 
the micro-level (e.g. schools, workplaces, homes or neighborhoods) or macro-level (e.g. 
education and health systems, government, the food industry and the society’s attitudes). 
Food intake and PA are thought to mediate the effect of the broader environments on 
obesity(31).  

1.2.2 The obesogenic home environment 

Parents are considered to be important potential contributors to obesogenic home 
environments, as they have the ability to influence their children by various pathways (32-
34). Parental weight status is considered to be one of the strongest predictors of preschool 
children’s adiposity, and this is likely explained by hereditary, environmental and social 
factors (35-41). Large twin studies indicate that shared environments are the main factor 
influencing young children’s diet, and as the child gets older both genes and shared 
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environments are important contributors (42, 43). Children might be particularly susceptible 
to influences by their caregivers during early childhood, a period characterized by plasticity 
and high level of parental control over children’s environments(44).  

Studies show consistent findings regarding the associations between parents’ and young 
children’s food intake (33, 34, 45) and PA (33, 46). However, these associations are generally 
in the lower range and based on self-report measures and cross-sectional study designs. The 
interacting processes that could potentially explain the associations (although modest) 
between parents and young children’s health behaviors remain to a large extent unclear (34, 
47-49). Nevertheless, it has been suggested that parents are influencing their children’s health 
behaviors by for example acting as role models for healthy eating and PA (34, 48, 50), and 
influencing the availability of different foods (34, 50, 51) as well as providing encouragement 
and social support for engagement in PA(47) and healthy eating(49). Thus, parents’ own 
dietary and PA habits could potentially predict the development of overweight and obesity in 
their children. However, there’s a lack of prospective studies investigating whether parental 
diet and PA predict young children’s weight status, and so far the results have been 
inconclusive (51-53).  

1.2.3 Parental self-efficacy 

It is recommended that intervention efforts should be based on underlying theory (54). A 
prominent theory for behavior change is the social-cognitive theory (SCT), which is the most 
commonly used in childhood obesity prevention interventions (55). It refers to a dynamic 
interplay between interpersonal, behavioral and environmental factors. In SCT, individuals 
are perceived as agents intently influencing their life conditions (56). In intervention research, 
application of SCT is often characterized by efforts to increase the client’s perceived self-
efficacy (SE). SE refers to beliefs in one’s ability to successfully organize and execute 
specific behaviors (56). According to SCT, SE is essential to people’s motivation to take 
action, and to stay persistent when facing setbacks. It is not a overall belief about oneself, but 
differ across domains, and within these domains SE depends on the specific situation (56). In 
the area of obesity prevention, SE could refer to a person’s beliefs in his or her capacity to 
accomplish health-behavior change in a specific area, for example healthy eating (57).  

SE is considered to be a strong predictor of professional behavior, such as attaining goals, 
persistence when facing obstacles, and managing stress related to work (56, 58). In a study of 
the role of practitioner SE on implementation of an evidence-based parenting intervention in 
primary care, SE was positively associated with implementation in terms of proportion of 
families receiving the full intervention (59).  

Parental SE (PSE) can refer to different aspects of parenting, and in this thesis it refers to 
parents’ beliefs in their ability to impact their children’s healthy and unhealthy behaviors, 
which have been positively associated with preschool children’s diet and PA (60-63). 
However, these studies mainly focuses on maternal PSE, and their cross-sectional designs 
hinder causal inferences. There are a limited number of studies examining the potential 
relationship between PSE and children’s weight status, and these studies are also 
predominantly cross-sectional, focus on the mother and show inconclusive results (61, 62, 64, 
65). 
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1.3 PREVENTION 

It remains to identify suitable, feasible, and sustainable strategies of responding to the burden 
of adult and childhood obesity. Despite many ambitious attempts by leading researchers, 
behavioral interventions directed towards adults or children have only been able to 
demonstrate modest or no sustained effects over time (66-68). In addition, there might be 
ethical problems associated with letting people go through the possible emotional and 
physical side-effects of loosing and gaining weight multiple times (67). Surgery is considered 
to be an effective treatment but is costly and with potentially serious side-effects, and have 
considerable ethical implications when used for youth (67). The limited long-term 
effectiveness, availability and cost-effectiveness of treatment interventions, indicates the 
importance of preventive efforts (67). One way of differentiating between levels of 
prevention is by primary, secondary and tertiary strategies, which can be implemented at both 
individual and population level. 

1.3.1 Primary prevention 

Primary prevention refers to interventions to prevent the occurrence of disease before it 
develops (69). In terms of obesity prevention this could involve campaigns directed to the 
public about the costs and benefits of different lifestyle choices, taxes on unhealthy food, and 
public-based programs to prevent unhealthy behaviors. Secondary prevention aims at the 
early recognition (e.g. screening) of disease to limit its occurrence, for example collecting 
growth charts on children and counseling on healthy lifestyle behaviors. Tertiary prevention 
focuses on limiting the consequences of disease (69), for example obesity treatment like diet 
or surgery.  

Due to the health consequences, the lack of effective treatment options, and the potential risk 
of stigma if targeting specific high-risk groups, primary prevention appears to be the best 
option to address this growing public health concern (70). In addition, dietary and physical 
activity habits are established early in life and become less malleable in later life (71). 

Reviews and meta-analyses that combine primary and secondary prevention trials in the 
analyses show inconsistent findings, with most trials conducted in educational settings with 
school-age children and with short-term outcomes (72-74). A systematic review and meta-
analysis of prevention RCTs in primary care showed no effect on weight-related outcomes 
for children aged 0-5 years (72), and a systematic review of RCTs targeting children under 
the age of 5 concluded that no study has been able to demonstrate an effect on weight gain or 
BMI, but in some studies small effects on dietary and/or PA/sedentary behaviors have been 
reported (75).  

In 2011, a Cochrane review combining primary and secondary prevention randomized 
controlled trials (RCTs) was published (74). However, the majority of the included studies 
were conducted in school settings with children ages 6-12 years. The authors concluded that 
prevention among preschool children showed promise, but only eight of the studies included 
children younger than 5 years. In 2019, an update of the Cochrane review was published, 
including 39 RCTs targeting children ages 0-5 years (76). The authors concluded that there 
were moderate-certainty evidence for interventions combining diet and PA to be slightly 
effective on BMI and zBMI for this age group, however the effect was very small and there 



 

 5 

was a lack of long-term follow-ups (77). In addition, subgroup analyses of settings showed 
that interventions delivered in childcare or preschool (n = 8) had no effect, contrary to 
interventions delivered at home or in the community (76).  

In a systematic review from 2012, only focusing on interventions with the aim of primary 
prevention, 29 RCTs with weight-related outcomes were identified, of which only two were 
directed towards preschool children (70). One of these studies showed an effect for girls only, 
and the other showed no effects (70).  

In regards to potential moderators of effect in parental interventions directed towards young 
children, child age, sex, ethnicity or baseline weight of the child or parent does not seem to 
influence the outcome (68). The results from two meta-analyses investigating moderators of 
effect of preventive interventions, suggest that interventions with simple one-mode designs 
are more effective than more complex methods (68, 78), and that interventions with shorter 
duration might be more effective than longer interventions (78). In addition, stronger effects 
have been detected for children and adolescents relative to preadolescents and in studies with 
self-selected recruitment, but no moderating effect was found for improvements in diet or 
exercise, sedentary behavior reduction, ethnicity, parental involvement or delivery by trained 
professional interventionists (78). 

1.3.2 Family-based prevention 

It has been suggested that preventive efforts are likely to have optimal effects if started in 
early childhood, and if directed towards the parents. A systematic review specifically 
exploring parental influence in interventions for 2 - 6 year old children concluded that all 
interventions reported a positive effect on at least one healthy child behavior and/or child 
BMI (71). However, the studies in this review were heterogeneous and low in number, and 
had multiple methodological limitations, which made it hard for the authors to reach any firm 
conclusions (71). A meta-analysis of RCTs aimed at reducing early childhood obesity with 
programs involving parents showed a significant, yet small, average effect size, but the 
effects was not sustained at long-term follow-up (68).  

In conclusion, the overall evidence-base for prevention of childhood obesity is week, with 
most systematic reviews showing small or no effects (72, 75, 78-81). It has been suggested 
that new methods for childhood obesity prevention should be evaluated, and one of the 
suggested methods is Motivational Interviewing (MI) (82). 

1.3.3 Motivational interviewing 

MI is an efficient and brief method that helps preparing people for behavior change (83) . It is 
a client-centered, collaborative counseling style, which aims to facilitate clients’ motivation 
and commitment to behavior change by helping them to explore and resolve ambivalence 
about making adaptive changes (83). MI is a style of communicating rather than a set of 
techniques. The underlying mind-set is called the Spirit of MI, and is characterized by 
partnership, acceptance, compassion, and evocation (i.e., the belief that people have what is 
needed for change within them and that the therapist’s task is to help evoking it). The focus 
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on strengthening the clients’ confidence in their ability to change their behavior is in line with 
the concept of SE, and considered to be one of the effective mechanisms of MI (83).  

A large body of research on MI has been conducted and generally shows small to medium 
effect sizes, with the strongest evidence for the treatment of addictions (84, 85). However, 
there is a high degree of variation in effects across studies, sites, and clinicians, even when 
the disorder and the target population are the same, and there has been a call for more 
research on potential moderators of outcome (83-85). 

1.3.3.1 Training in MI 

There has been a growing demand for spreading MI into clinical practice, perhaps due to its 
evidence-base, briefness and applicability. However, long-term acquisition and sustainment 
of MI proficiency requires extensive training followed by prolonged supervision (86-88) and 
previous studies show differences regarding practitioners’ skills in delivering MI (83). 
Reviews of MI training show that most studies report increases in participants’ MI skills post 
workshop (86, 89, 90). Nevertheless, available studies show a high degree of diversity in 
training format, characteristics of participants and outcome measures, (86, 89, 90). A meta-
analysis focusing on sustaining skills in MI after workshop showed that studies that did not 
include training after workshop described eroding proficiency over a six-month period (88). 
Studies that included supervision or systematic feedback after workshop reported maintained 
skills after six months. The combination of systematic feedback and supervision was 
somewhat more effective than supervision only. In addition, increasing the frequency and 
number of hours of post-workshop training, and the time period during which it occurred, 
affected skill retention in a positive direction. The authors emphasizes the need for more 
rigorous study designs and longer follow-ups (88).  

Few studies have explored what post-training efforts are most effective. In a study comparing 
different MI training methods (91) further coaching and/or feedback after the workshop led to 
improved skills. Three different supervisory settings was compared, and outcome in terms of 
MI skill levels did not differ, and the combination of both coaching and systematic feedback 
didn’t lead to improved results compared to either of the methods alone. Another study 
comparing tape-recorded supervision and tele-conferences found that the outcomes of the 
different supervisory conditions were the same (92). Possible moderators of the effect of MI 
training have been suggested, for example practitioners’ counseling skills at baseline, 
motivation to learn MI, initial level of empathy, educational level, and personality traits (87, 
89, 91, 93, 94).  

1.3.3.2 MI in childhood obesity prevention 

A systematic review from 2015 of studies using MI components in the treatment of childhood 
obesity (ages 2 to 11) found six eligible studies, of which half of them had significant results 
on BMI. The authors concluded that more studies are needed within this field (95).  A study 
within primary care investigated the effect of MI counseling compared to usual care targeting 
parents of overweight and obese preschool children. The children in the intervention group 
showed a significant reduction in BMI over two years compared to the control (96).  
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Although MI also has been suggested to be a suitable method for prevention of childhood 
obesity (82), few studies have investigated MI as a counseling tool for preventing childhood 
obesity, and the attempts made so far have shown weak or no effect in children and their 
parents (97-100). However, it has been proposed that future studies are needed; with more 
rigorous designs, more comprehensive MI training and higher fidelity (99, 100). In a pilot 
study exploring feasibility of MI in primary care addressing obesity prevention among 3 to 7 
year old children, the results were non-significant. However, the authors conclude that the 
results still showed promise, and suggest that MI should be evaluated in future, more rigorous 
studies, with more extensive MI training (100). Taveras and colleagues (99) examined the 
effectiveness of an MI-based obesity intervention directed toward families of 2 to 6 year old 
children in primary care. There was no significant effect on BMI after one year(99) or at two-
year follow-up(101). The authors discuss potential explanations to the lack of effect, 
mentioning limited fidelity and the possibility that parents choose target behaviors with low 
impact on BMI (99). Nyberg and colleagues (97) conducted a cluster RCT to investigate the 
effectiveness of a preventive parental support program directed towards families of 6 year-
olds in Swedish schools situated in socially disadvantaged areas. No effect on BMI was 
detected, despite satisfactory fidelity and reporting of high MI competence among the 
practitioners (97, 102).  
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2 AIMS 
 

The overall aim of this thesis was to investigate the long-term results of the PRIMROSE 
obesity prevention trial, in terms of intervention nurses’ MI proficiency and children’s weight 
status at follow-up, and to gain further understanding of the results by exploring the 
experiences of nurses and study coordinators who had worked in the trial, as well as 
investigating parental risk factors for children’s weight status.  

2.1 SPECIFIC AIMS 

• To explore the MI proficiency level among nurses who had participated in the 
PRIMROSE trial, after they had received the full training package of workshop 
and nine sessions of supervision, and at 14 months follow-up. A secondary aim 
was to investigate potential predictors of the outcome. 
 

• To examine the effect of the PRIMROSE intervention in terms of children’s 
weight status at 1 year follow up. A secondary aim was to explore potential 
moderators of the outcome.  
 

• To explore the experiences of intervention nurses and regional study coordinators 
who hade worked in the PRIMROSE trial. A secondary aim was to propose 
suggestions to be taken into consideration when planning future similar trials. 
 

• To investigate whether parental self-efficacy, dietary intake, physical activity and 
anthropometry when the children where 9 months old, predicted children’s BMI 
and weight status at the age of 5, by analyzing data from the control cohort of the 
PRIMROSE trial.  
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3 THE PRIMROSE TRIAL 
 

PRIMROSE was a cluster RCT conducted within child health services in eight Swedish 
counties between 2008 and 2015 (103). The intervention had the aim of primary prevention 
of childhood obesity and was directed towards first-time parents at child health care centers 
(CHCs). By the use of balanced (1:1) randomization within each county, 31 CHCs was 
allocated to the intervention and 28 to the control. Families including 1369 children agreed to 
participate in the trial and provided written informed consent. Parents who were about to 
change their CHC, had severe family problems, or did not speak Swedish were excluded. The 
control group received care as usual, i.e. the regular health check ups at the CHCs, which are 
attended by nearly all Swedish parents from the birth of their child up to approximately 5.5 
years of age.  

The intervention was manual-based and delivered to the parents by nurses at the CHCs. It 
consisted of nine sessions; six individual, two by telephone and one in a group format. The 
parents participated in their first session when their child was approximately 9-10 months old, 
and the last session when the child was about the age of 4. The intervention was developed 
within the theoretical framework of SCT and also included cognitive behavioral principles. It 
was delivered within the frame of MI. The aim of the intervention was to promote healthy 
dietary and PA habits among the parents, for them to be healthy role models for their 
children. During the later sessions the parents were also given more specific advice on how to 
influence their children’s healthy eating and PA. The parents and nurses together formulated 
home assignments to work with between sessions. The manual contained information and 
instructions for each session. Information about healthy and unhealthy behaviors was 
included in some sections, and could be offered to the parents if needed. Please see Table 1 
for more details regarding the content of the intervention. 

The effects of the intervention (when the parents had attended all the sessions and the 
children were about four years old) have been evaluated in a previous study(104). The results 
showed no effect in terms of children’s BMI, WC or prevalence of overweight (including 
obesity). However, there was some evidence of an effect on dietary habits, but the authors 
conclude that the results should be interpreted with caution due to potential reporting bias 
(104). 

3.1 THE NURSES’ TRAINING 

The nurses took part in a five-day workshop that included an overview of nutrition, PA, SCT 
and cognitive behavioral theory(105). The workshop included 3.5 days of training in MI. The 
MI training addressed the learning stages 1 to 5 out of the eight suggested learning stages 
(106): The spirit of MI, client-centered counseling skills, recognizing and reinforcing change 
talk, eliciting and strengthening change talk, and rolling with resistance. The lectures 
included didactic presentations, experiential exercises, role-play demonstrations and viewing 
of video demonstrations, and the nurses also practiced the skills in exercises and role-plays. 
The manual contained a short summary of the MI skills that the nurses had learned during the 
training. In addition, the nurses had access to a website which contained the manual, 
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materials from the lectures, video recordings of the workshop sessions and role-plays of MI-
principles. 

After the workshop, the nurses received supervision by telephone by professional MI trainers 
on nine audio-recorded sessions. The first four supervised sessions were self-selected and the 
last five were based on sessions with randomly sampled parents who took part in the 
PRIMROSE intervention. Session number 1 and 5 to 9 were coded according to the 
Motivational Interviewing Treatment Integrity (MITI) code (107), and the supervision was 
based on the recording and the protocol.   

The nurses’ proficiency in MI after the workshop and the first four sessions of supervision 
has been previously published(105). The results revealed that the nurses had not reached the 
beginning proficiency thresholds on any of the MITI indicators, and effect sizes were 
small(105).  

 

Table 1. Overview of the PRIMROSE intervention 

Session Child age 
(months) 

Type Duration  
(min) 

Description 

1 9-10 Individual 90 • Information about the intervention 
• Parents as role models 
• Create motivation 

2 11 Group 90-120 • Repetition of content from previous session 
• Presentation about obesity, nutrition and physical activity 
• Discuss the parents’ own health behaviors and what could 

change/ what impedes change 
• Home assignment: Food registration 

3 12 Individual 45 • Discuss the parents’ health behaviors 
• Formulate goals together 
• Discuss children’s health behaviors 
• Formulate goals together in regards to the child 

4 18 Individual 30-45 • Motivate parents to continue being role models 
• Follow-up of goals 
• Discuss how to be healthy in everyday life 
• Reflect with parents on child’s weight development 
• Formulate goals regarding parents’ and child’s health 

behaviors 

5 24 Individual 45 • Increase parental self-efficacy  
• Motivate parents to maintain health behaviors 
• Follow up of goals 
• Reflect with parents on child’s weight development 
• Discuss handling of risk situations for unhealthy behaviors 
• Home assignment: Food registration, handout with questions 

to reflect upon until next session 

6 30 Telephone 15 • Discuss the home assignment 
• Follow-up of goals 
• Continue motivational work 
• Encourage parents and reinforce successes 
• Support problem-solving of setting limits of children’s 
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unhealthy behaviors 

7 36 Individual 45 • Follow-up of goals 
• Repeat all goals of the intervention 
• Reflect with parents on child’s weight development 
• Continue motivational work 
• Increase parental self-efficacy 
• Discuss challenges and how to address them 
• Write maintenance plan together with parents 
• Home assignment: Food registration, handout with questions 

to reflect upon until next session 

8 42 Telephone 15 • Discuss the homework 
• Follow-up of goals 
• Continue motivational work 
• Reinforce parents’ confidence and autonomy 
• Follow-up on the maintenance plan 

9 48 Individual 45 • Continue motivational work 
• Reinforce parents’ confidence and autonomy 
• Discuss how to maintain the child’s health behaviors during 

childhood 
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4 SUMMARY OF THE STUDIES 
 

4.1 STUDY I 

In Study I we explored the nurses’ MI proficiency levels after they had received the full MI 
training package of five additional supervision sessions including systematic feedback on 
observed practice. We also investigated if initial level of empathy, years working in child 
health services, previous MI training and SE predicted improvement in MI skills. In addition, 
we explored potential changes in proficiency levels after nine sessions of supervision and 
approximately 14 months later. 

4.1.1 Methods 

4.1.1.1 Data collection 

Background information in terms of the nurses’ sex, age, education, previous experience 
working within child health services and previous training in MI were collected when the 
nurses enrolled in the PRIMROSE trial.  

MI proficiency was measured using a Swedish version of MITI 3.0(108). MITI is a 
behavioral coding system that includes both the rater’s overall impression of the clinician’s 
competence on 5-point Likert-type scales, and frequency counts of specific behaviors (which 
can be combined into summary scores). In study I, the following scores were used: MI spirit, 
empathy, percent complex reflections, reflection – to – question – ratio, percent MI adherent 
behaviors, and frequency of MI adherent and MI non – adherent behaviors. The inter-rater 
reliability of the MITI coding in the PRIMROSE trial has been analyzed using intra-class 
correlation coefficients (ICCs)(105). The ICCs ranged from poor to excellent (from .35 to 
.85), with percent complex reflections qualifying as poor, empathy and MI adherent 
behaviors as fair while the remaining scores were either adequate (MI spirit, empathy, MI 
non-adherent behaviors) or excellent (percent open questions, reflection-to-question ratio, MI 
adherent behaviors(105). 

The nurses’ SE was measured with a questionnaire that was developed for the PRIMROSE 
trial(109), with the purpose of assessing the nurses’ SE in terms of influencing the parents to 
promote their children’s healthy behaviors.  

4.1.1.2  

The data was analyzed using independent t-tests for group comparisons in the dropout 
analyses, and paired t-tests for within - subject changes regarding MI proficiency over time. 
Effect sizes were calculated with Cohen’s d. Potential predictors of improvements in MI 
proficiency between four and nine sessions of supervision were analyzed using linear 
regression models.  

 



 

16 

4.1.2 Results 

The number of participants decreased during the period of supervision. After the workshop, 
51 nurses provided a recorded session for MITI coding, after four sessions of supervision 39 
nurses submitted a recording, and after completed training recorded sessions were obtained 
from 33 nurses. These nurses were all female, had specialist training, and 57.6 % had 
previous MI training with a mean length of 24.7 hours. At the different assessment points, 
there were no significant differences between those remaining in the trial and those who 
had dropped out, in terms of age, prior MI training or MITI scores after workshop. 
However, after nine sessions of supervision the non-completers had shorter work 
experience than the completers.  

When examining the mean duration between the trial and supervision sessions, it was evident 
that the time periods between sessions had been longer than intended, e.g. the mean time 
between session 5 and session 10 (the session following the last supervision session) was 23.2 
months instead of the intended 15 months. However, the mean session length (19.61 minutes) 
was close to the intended 20 minutes. 

After having received the whole training package of nine sessions of supervision, the nurses 
stayed on approximately the same scores on the MITI indicators as reported after four 
sessions of supervision (mean differences ranged between -1.12 and 0.10). The scores on two 
of the indicators were significantly different; percent complex reflections had improved and 
MI adherent behaviors had deteriorated. The percentage of nurses who reached the threshold 
for beginning proficiency ranged between 18.2 to 54.5 % across indicators. Only one nurse 
reached the thresholds on all indicators. There were no significant differences between nurses 
who had reached beginning proficiency on the different indicators, compared to those who 
had not (in terms of work experience, prior training in MI, initial level of empathy after 
workshop, or SE at baseline). The results of the regression analyses also showed that none of 
these variables predicted change in proficiency scores after four and nine sessions of 
supervision, and neither did the time that had elapsed between these sessions. 

There were no significant differences between MITI indicator scores measured after nine 
sessions and at follow-up approximately 14 months later, except for MI spirit, which showed 
a significant increase (t (27) = 2.52, p = .018, d = 0.49). 

4.2 STUDY II 

Study II is a 1-year follow-up of the PRIMROSE trial. The primary aim was to investigate if 
the intervention had an effect on the children’s BMI and weight status when the children had 
reached the age of five. The secondary aim was to examine the potentially moderating effect 
of parental baseline variables in terms of BMI, weight status, WC, dietary habits, PA and 
educational level. 
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4.2.1 Methods 

4.2.1.1 Data collection 

Nurses working in the trial assessed the children’s height and weight using validated scales 
and stadiometers. Gender and age specific classifications for overweight and obesity were 
based on internationally established criteria(3). Since BMI was rarely measured at exactly age 
five, a non-parametric regression method was used to predict the children’s BMI at that 
age(110). 

Parents answered a food frequency questionnaire (FFQ) that had been developed for the 
PRIMROSE trial and validated against an 8-day food diary(103). The results showed good 
validity in terms of mother’s fruit intake, acceptable validity in terms of mothers’ intake of 
discretionary calories (items high in energy but with little nutritional value) and sugared 
drinks, but less strong validity for mothers’ intake of vegetables(103). Healthy and unhealthy 
intake was classified into two categories based on the recommendations from the Swedish 
National Food Administration(111). Weekly intake of fruit, vegetables and fish were 
combined into a variable representing a healthy diet, and weekly intake of French fries, 
sugared drinks and discretionary calories were combined to represent an unhealthy diet.  

Parental PA was measured by the Baecke questionnaire, which has shown adequate construct 
validity and reliability(112). The questionnaire includes three subscales; PA at work, sport 
during leisure time and PA during leisure time (excluding sports). In Study II, z-scores of the 
parents’ total scores were analyzed.  

Parents also answered questions about their level of education, height and weight, and were 
asked to measure their WC by using a measuring tape provided by the research team.  

4.2.1.2 Analysis 

All analyses were conducted using generalized estimating equations (GEE), considering the 
cluster-randomized design. Differences between the control and the intervention were 
analyzed using linear regression models on continuous outcomes and Poisson regression 
models on binary outcomes. Potential moderators were explored with interaction models 
(group*moderator) and were adjusted for parental education, age and country of birth. 
Bonferroni corrections for multiple comparisons were done post hoc.  

4.2.2 Results 

At post-intervention when the children were 4 years old, anthropometric data of 1148 
children were collected. At follow-up one year later, data of 1091 children were obtained, 
resulting in an attrition rate of 5%. The participants remaining in the trial did not significantly 
differ from those lost to follow-up in terms of baseline characteristics.  

There were no significant differences between the intervention and control group regarding 
children’s BMI, prevalence of overweight (including obesity) or obesity, [BMI difference = -
0.13, p = 0.29, overweight relative risk (RR) = 0.96, p = 0.78, obesity RR = 0.57, p = 0.20]. 
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The results did not differ between boys and girls. No moderator remained significant after 
correction for multiple comparisons.  

4.3 STUDY III 

In Study III we had a qualitative approach and explored the experiences of the intervention 
nurses and regional study coordinators in the PRIMROSE trial. A secondary aim was to 
generate suggestions to consider when planning future trials. 

4.3.1 Methods 

4.3.1.1 Data collection 

Seven to eight years since the start of the PRIMROSE trial, and one to four years after the 
nurses had delivered their last intervention session, 24 nurses and five study coordinators 
were asked to participate in Study III. Nine nurses and three study coordinators agreed to be 
interviewed. The data was based on face-to-face semi-structured interviews, conducted at the 
participants’ places of work. The questions were based on two interview guides with open-
ended questions and suggested follow-up questions. The length of the interviews varied 
between 28 and 48 minutes and were audio-recorded and transcribed verbatim.  

4.3.1.2 Analysis 

Content analysis (113, 114) was used to analyze the data. Content analysis involves several 
steps with the aim to reach a broad and condensed description of a phenomenon(113). The 
transcripts were repeatedly read and meaning units (text fragments that included some 
information related to the aim of the study) were identified. These units were subsequently 
condensed and coded and the codes were merged into categories. From these categories 
higher order categories were created, in a process of discussion back and forth among the 
researchers. Lastly two overarching themes(113) were generated, based on an underlying 
meaning, or latent content of the results.  

4.3.2 Results 

All participants were female and had specialist training. The nurses had a mean age of 47 and 
had worked in child health services for a mean of 9.8 years, and the coordinators were 47, 57 
and 58 years old.  

The analysis resulted in two overarching themes: The nurses felt it was rewarding to 
participate in the trial, but challenging to combine working with the intervention with regular 
work at the child health care center; and “The study coordinators felt they were in a difficult 
position handling the conflicting needs of the research group and the nurses’ commitment to 
usual child health care services”. The reflections from the nurses and study coordinators had a 
high degree of resemblances, and the results pointed to several challenges during the their 
participation in the PRIMROSE trial:    
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• The training was by some respondents believed to be deficient, and lacking of 
examples related to work at CHCs. Long time intervals between the workshop and the 
first supervision session might have impeded some nurses’ skill retention.  

• Stress and not enough time to work with the trial seem to have been major barriers for 
many of the nurses, especially for those with a heavy workload and no available 
substitute nurses.  

• Parents’ stress and expectations were also described as challenging. Some parents 
gave the impression of considering the intervention to be too time consuming, 
especially during later stages when both parents were back at work. It was also 
reported that some parents reacted negatively to the MI method, and had expected 
more direct advice. In addition, it was proposed parents with higher SEP benefitted 
more from the intervention, that mostly healthy and motivated parents agreed to 
participate and stayed in the trial, and that stigma might have hindered the parents 
who would have needed the intervention the most.  

• Some nurses’ and coordinators described insufficient communication with the 
research group, e.g. in regards to uncertainties about how to handle practical 
problems, which led to more work and stress. The coordinators sometimes had a 
difficult time balancing the conflicting needs of the nurses and the research team. 
Some nurses expressed that they would have needed more recognition for their hard 
work, and both nurses and coordinators accentuated the importance of being listened 
to and supported. The nurses felt that colleagues who also participated in the trial, the 
MI supervisors, and the coordinators gave them this support. The research team and 
the CHC manager were also mentioned.  

• In addition to external challenges, the respondents also mentioned internal barriers, 
such as performance anxiety connected to the MI sessions and supervision. However, 
many nurses also expressed that participation in the trial had been enriching and 
meaningful, and that MI was useful in their regular work.   

4.4 STUDY IV 

This study had a prospective design and the aim was to investigate whether parents’ PSE, 
dietary intake, PA, BMI, overweight/obesity and WC when their children were nine months 
old, would predict the children’s BMI and weight status at the age of five.  The study sample 
consisted of the control cohort of the PRIMROSE trial, including 596 mothers and 418 
fathers and their children.  

4.4.1 Methods 

4.4.1.1 Data collection 

In this study, the same measurements as in Study II were used in terms of children’s BMI and 
weight status at age 5. In addition, the same baseline questions, FFQ and Baecke 
questionnaires were analyzed, although in Study IV dietary intake were categorized into four 
separate variables to represent healthy (fruit and vegetables) and unhealthy (sugared drinks 
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and discretionary calories) intake.  From the Baecke questionnaire, the subscales sports 
during leisure time and PA during leisure time (excluding sports) were included.   

PSE at baseline was assessed using the self-report questionnaire Parental Self-efficacy for 
Promoting Healthy Physical Activity and Dietary Behaviors in Children Scale 
(PSEPAD)(115). PSEPAD covers three subscales which were all analyzed as potential 
predictors; PSE for promoting healthy dietary behaviors, for limit setting of dietary or PA 
behaviors, and for promoting healthy PA behaviors. In addition, the z scores of the total 
scores were also included.  

4.4.1.2 Analysis 

Independent t-tests and chi2-tests were conducted for group comparisons of parents who had 
dropped-out and those remaining in the trial. Linear regression models were used for 
continuous outcomes and Poisson regression models with robust variance were used for 
binary outcomes. Differential effects in regards to the child’s sex were analyzed by including 
a sex*predictor interaction term. Children’s obesity was not included in the interaction 
models due to low power (because of few obese children). All models were adjusted for 
parental level of education.  

4.4.2 Results 

The results from the dropout analyses revealed that a higher percentage of mothers who 
remained in the trial had post-secondary education compared to those lost to follow-up (60% 
and 39% respectively, p = .014), and they were also somewhat younger (mean age 27 years 
compared to 29 years, p = .007). The fathers’ baseline factors did not differ significantly. 

PSE did not predict children’s BMI or weight status, except for fathers’ PSE for limit-setting 
which predicted children’s obesity. Neither did parental dietary habits predict the outcome, 
with the exception of father’s fruit intake, which predicted children’s overweight. However, 
the significant results in terms of father’s PSE and diet should be interpreted with caution, 
since multiple comparisons were made. Parental PA did not predict the outcome.  

Mothers’ BMI, overweight, obesity and WC, and fathers’ BMI, obesity and WC were strong 
predictors of the outcome. There were a tendency of stronger associations between mothers 
and daughters compared to mothers and sons. 

4.5 ETHICAL CONSIDERATIONS 

The Regional Ethical Review Board in Stockholm, Sweden granted approval for the 
PRIMROSE trial, and all participants in the PRIMROSE trial provided written informed 
consent.  

The participants in the qualitative study were informed that only the main author, who had 
not been part of the planning and conduction of the primrose trial, would listen to the 
recordings and read the transcripts, and that their identity would be blinded to the other co-
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authors. Nevertheless, some informants decided to share more sensitive information after the 
interviews, which could not be included in the analyses.  

The issue of overweight and obesity can be sensitive due to the associated social stigma. 
Although all families were invited to participate, parents who were overweight or obese could 
potentially have reacted negatively when given the invitation. The nurses in the study were 
therefore instructed to emphasize that all parents were invited. However, this does not rule 
out potential stigma as the intervention progressed. In the interviews with nurses and study 
coordinators, it was indicated that parents with excess weight might have been uncomfortable 
answering questions about their unhealthy habits as well as being weighed and having their 
waists measured.  

Another ethical question is whether the intervention could be harmful if given to parents who 
are already overly concerned with their weight and health. Maybe the Primrose intervention 
could influence these parents to become overly concerned with their child’s weight. We have 
tested whether the intervention and control group differed in regards to prevalence of 
underweight (unpublished results), which showed no significant group difference, but we did 
not investigate any other possibly harmful effects of the intervention. However, considering 
that the focus of the intervention was on MI, parental role modeling and positive tools to 
influence the child (e.g. positive reinforcement and avoiding pressure and punishment), 
adverse effects are unlikely.  

It can be assumed that many parents of young children are under a lot of stress and suffer 
from guilt for not being “good enough” parents. In addition, it is commonly acknowledged 
that behavior change is hard, and some groups of parents could have been particularly 
hindered to make healthy choices, due to contextual and individual factors. Hence it is 
possible that participation in the trial could have caused additional parental stress and guilt.  

It has been argued that prevention strategies directed towards individuals, such as the 
PRIMROSE trial, could have adverse societal consequences in terms of increased health 
inequality, since those families who belong to more disadvantaged groups often benefit less 
from these interventions (116, 117).  Also, in the PRIMROSE trial, participants were required 
to speak Swedish, thus groups that could be potentially at heightened risk of obesity were 
excluded. However, since the intervention was ineffective, this is probably not an issue, yet 
should be considered when planning future initiatives.  
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5 DISCUSSION 
The PRIMROSE trial was an ambitious project that was first initiated in 2005, started in 2008 
and ended in 2015. The aim of the trial was primary prevention of childhood obesity by 
delivering an intervention based on MI and cognitive behavioral principles, to families within 
child health services. When the PRIMROSE trial was initiated, no one had tried to evaluate 
MI as a tool for primary prevention of childhood obesity before. During the planning phase of 
the trial, the research team received input from nurses who had previously worked within 
child health care services, and they also made sure to anchor the trial with managers and 
policy makers. The trial engaged many experts, researchers, nurses, study coordinators, CHC 
managers, and families in eight Swedish counties. When I started as a PhD student within the 
project, the last intervention session had been delivered, and most of the data had been 
collected.  

In the following discussion, I will give a short resume of the findings from the studies 
included in this thesis, and how they are related to previous research. I will also try to 
understand how the results relate to each other and how they can give us more knowledge 
about challenges and opportunities in the area of childhood obesity prevention, and what we 
can take with us when planning future trials. I will also include some of my own reflections 
to give the reader the context in which this thesis took form.  

5.1 SUMMARY AND REFLECTIONS 

5.1.1 Study I 

My first task as a PhD student was to explore the levels of MI proficiency among the 
intervention nurses in the PRIMROSE trial after they had received nine sessions of 
supervision, and at 14 months follow-up. The nurses’ proficiency levels after workshop and 
four sessions of supervision had been previously examined (105), and the results from Study 
I indicated that the nurses’ skills had stayed on the same generally low levels, and no 
significant predictors were found. The study design did not allow for conclusions about 
causality, since there were no pre-workshop assessments and no control group. Furthermore, 
the MITI 3.0 thresholds are based on expert opinion and lack validity data to support them 
(107). Nevertheless, the nurses’ scores were generally lower compared to the results of 
similar evaluations of MI training (90-92), suggesting that the comprehensive MI training 
were unsatisfactory in teaching the PRIMROSE nurses MI proficiency.    

When writing the manuscript for this study, I realized that there were several potential 
explanations to the low proficiency scores that were related to nurses’ challenges when 
delivering the intervention. The MITI-coders who had coded the recorded sessions informed 
me of nurses struggling to find target behaviors and demonstrate their MI skills, since the 
parents already displayed healthy habits or where motivated to make changes. In addition, 
accompanying children frequently disrupted the conversations. In the manuscript we also 
discussed other potential factors that could have disrupted the nurses’ MI performance, for 
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example difficulties combining MI with mandatory CHC work tasks and with the 
PRIMROSE manual, work-related stress, and potential lack of organizational support to 
engage in the trial. In addition, the low MI proficiency scores could be due to long time 
intervals between the trial and supervision session, which by far exceeded the intended 
intervals and might have hindered skill retention.  

5.1.2 Study II 

My next task as a PhD student was to investigate if the PRIMROSE intervention had an 
effect on children’s BMI, overweight or obesity at follow-up, when the children had reached 
the age of five. The results from Study II showed no effect on any of the outcome variables, 
thus we detected no delayed effect of the intervention. The analyses of parental moderators of 
the outcome did not result in any significant effects that remained after corrections for 
multiple comparisons. The results were in line with previous obesity prevention studies based 
on MI (102, 118-120) and studies targeting parents of preschool children (68, 71), as well as 
childhood obesity prevention studies in general, which show very small or no long-term 
effects on weight status, regardless of quality, target group or setting (23, 121). The lack of 
moderating effects in Study II corresponds to the results of meta-analyses (68, 78), however 
there’s few studies examining parents’ characteristics as potential moderators (72, 73, 121, 
122).  

When trying to understand the lack of results, we discussed several possible factors, perhaps 
the duration of the intervention was too long or with too long time periods between sessions 
(78)? Or maybe the intervention was too complex, and would have benefitted from including 
fewer components (68, 78)? Once again questions regarding potential barriers when 
delivering the intervention came up, as well as the nurses’ low levels of MI proficiency 
shown in Study I. During the process of writing the manuscript for Study II, I started to 
consider the prospect of conducting interviews with the intervention nurses and study 
coordinators in the PRIMROSE trial. There were so many questions that needed to be 
answered by the ones who had actual first-hand experience of the intervention within the 
CHC context.  

5.1.3 Study III 

The aim of my third study was to explore the experiences of the nurses and coordinators who 
had worked in the PRIMROSE trial, and generate suggestions for improvements of future 
similar trials. The study had a qualitative approach, and I conducted all the interviews face-to-
face at the participants’ workplaces. It was highly rewarding to meet and listen to the 
women’s stories and reflections. Some of the results were in line with what had been 
previously indicated, but there were also new perspectives that surfaced from the data.   

During the analysis two overarching themes emerged: “The nurses felt it was rewarding to 
participate in the trial, but challenging to combine working with the intervention with regular 
work at the CHC”; and “The study coordinators felt they were in a difficult position handling 
the conflicting needs of the research group and the nurses’ commitment to usual child health 



 

 25 

care services”. The importance of support, encouragement and clear communication was 
emphasized in the interviews, as was the need for adaptation of the training in MI to the CHC 
setting and target group. Stress and lack of time seem to have been major barriers to 
delivering the intervention as it was intended, and the nurses and coordinators suggested 
making a future intervention briefer and simpler. 

During the process of working with Study III, I became pregnant and had my first child, and 
started attending the regular health check-ups at the CHC. All the sleepless nights and various 
concerns and worries (not associated with my son potentially becoming overweight or obese 
in the future) that characterized this period made me humble when thinking of the parents 
who had taken the time to participate in the PRIMROSE trial. I think it gave me new 
perspectives on the responsibilities, stressors and potential guilt associated with parenthood, 
and how hard it can be to live up to your own standards. As my son grew older, I started to 
reflect more on my role in directly and indirectly influencing his eating and activity levels, a 
task that seemed to include many challenges.  

5.1.4 Study IV 

In Study IV in this thesis, we explored parental risk factors for children’s BMI and weight 
status. Mothers and fathers’ PSE, dietary habits, PA, WC, BMI, overweight and obesity when 
their children were nine months old, were explored as potential predictors of children’s BMI, 
overweight and obesity when the children had reached the age of five. Mothers’ BMI, 
overweight, obesity and WC, and fathers’ BMI, obesity and WC were strong predictors, 
results that were in line with previous research (35-41), however neither PSE nor parental diet 
or PA predicted the outcome. Few previous studies have investigated PSE in relation to 
children’s weight-related measures, and these had cross-sectional designs, mainly focused on 
mothers and yielded mixed results (61, 62, 64, 65). There is also a lack of studies with 
prospective designs exploring parents’ weight-related behaviors in relation to children’s 
weight measures, and the results are inconclusive (53, 123, 124). 

We discussed several possible explanations to the lack of effect in Study IV; maybe the 
parents limited their children’s access to unhealthy foods, and perhaps parental support and 
encouragement of children’s PA are more important that than their own PA (125)? Also, 
other caregivers than the parents might be important. A majority of Swedish children attend 
public daycare (126) and it has been demonstrated that they are physically most active during 
preschool hours (127). In addition, preschool teachers’ weight and PA has been shown to be 
independent risk factors for children’s weight status (128). Yet another factor that we 
discussed was the long time period between baseline and follow-up, and that much could 
have happened during this period that may have influenced the parents’ behaviors and 
perceptions.  

The results from this study made me think more about the complexity of the different 
pathways of parental influence on children’s adiposity. There is obviously a strong link 
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between parents and children’s weight status, but the reasons for this link are yet not fully 
understood, and most likely related to many interrelated factors.  

5.2 THE COMPLEXITY OF THE ETIOLOGY 

Although the fundamental cause of childhood obesity is considered to be the result of a long-
term imbalance between energy intake and energy expenditure, this simple statement does 
not take into account all the factors that predispose or add to the energy imbalance (23). By 
mainly focusing on trying to motivate individuals to eat less calories and more healthy foods 
and/or increase PA levels, we are assuming that one type of remedy will help all, although the 
causes of childhood obesity are complex and multifactorial and differ between individuals 
and contexts (23). It has been recommended that we need to focus more on identifying 
predisposing factors that moderate the effects of interventions or increases the risk of obesity, 
and how these factors interact (23, 121). This would enable us to better tailor the 
interventions to specific subgroups, as well as finding new targets for prevention (23). 

PSE is one possible factor that could influence parents’ abilities to promote healthy behaviors 
in their children, and subsequently the children’s weight status. Cross-sectional studies have 
shown associations between PSE and children’s health behaviors (60-63), as well as 
associations between parents’ and children’s diet and PA (45, 46, 51, 129-134). Although 
these associations are generally in the lower range, it could be hypothesized that PSE and 
parental diet and PA also would predict children’s weight status, yet this was not confirmed 
in Study IV. The results may suggest that other risk factors for children’s’ adiposity are more 
important.  

Other pathways by which parents could influence their children have been suggested, for 
example by feeding practices, parenting strategies, and by encouraging the children’s PA and 
limiting sedentary behaviors (34, 48, 50). However, the ways in which these processes 
interact with each other and with the child’s characteristics are not fully understood (34). 
There’s a tendency in the literature to interpret cross-sectional findings as unidirectional, 
mostly focusing on the parent influencing the child. However, the relationships are most 
likely bidirectional, with the child also influencing the parent (51). For example, children 
with heightened appetite traits and an impulsive temperament are likely more susceptible to 
unhealthy environmental cues and more challenging to influence in a healthier direction (34). 
However, more high-quality research is needed to further investigate these assumptions.   

5.3 WAS MI NOT AN OPTIMAL CHOICE OF METHOD? 

One obvious potential explanation to the lack of effect is the nurses’ low levels of MI 
proficiency. Maybe the intervention would have been effective if they had received more 
training that was better adapted to work at the CHCs? However, we can’t say for sure that the 
MI scores reflected the nurses’ actual skills, since the nurses faced several obstacles during 
the recorded sessions that the MI scores were based on. The reported difficulties finding 
target behaviors, staying focused with accompanying children, combining MI with a detailed 
manual and obligatory work tasks, as well as some parents demanding more advice from the 
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nurses, indicate that MI may not have been an optimal choice of method within this context. 
It could be argued that MI is unsuitable for primary prevention, considering that the aim of 
the method is to solve ambivalence about change (83), and parents agreeing to take part in a 
prevention program directed towards all parents can be assumed to be fairly motivated. It has 
been suggested that MI is the most effective with poorly motivated clients (135), and should 
be avoided with clients who are highly motivated (136). Also, combining MI with a manual 
has been proposed to interfere with the spirit of MI and lead to smaller effect sizes (84, 85).  

Nevertheless, rather than completely discarding MI in the CHC context, an adaptation of the 
training and use of MI might be an option. The developers of MI suggest integrating MI in all 
of the practice, to help practitioners use the different MI processes flexibly and when 
appropriate (83). Not all MI processes aim at strengthening motivation, hence some of them 
can be helpful in sessions with motivated parents (e.g. engaging, focusing and planning) (83). 
When the parent show ambivalence about change, the nurse can focus on evocation, a process 
more unique to MI with the aim of strengthening motivation (83). In addition, the nurse could 
focus on regular CHC work tasks and giving information or advice to parents when 
applicable. MI does allow the practitioner to give advice or information, but suggest avoiding 
expressing unsolicited opinions(83). This kind of flexible use of MI would not require 
mandatory additional “MI sessions”, hence would not take extra time from nurses’ and 
parents’ busy schedules. Since it was indicated that the training may have been insufficiently 
adapted to work at CHCs and the nurses had trouble suppressing their previously learned 
style of communicating, teaching MI already at the nursing schools might promote a more 
natural and flexible use of the method. 

5.4 NURSES’ STRESS AND LACK OF SUPPORT 

Although the CHCs were financially reimbursed for their participation, the lack of substitutes 
were not expected, neither was the high degree of stress and time constraints among the 
nurses, which may have caused digressions from the intended delivering of the intervention.  

The problems of time constraints, stress and challenges combining the intervention with 
regular work tasks have been reported in several other qualitative studies of clinicians’ 
experiences of working in trials (137-141), thus seem to be part of a general problem. Support 
and financing of research projects within the organization’s structure instead of dependence 
on external resources would probably benefit long-term implementation and development of 
research-based practice. Besides financial and organizational support, it is important to 
provide practitioners working in clinical trials with emotional encouragement and positive 
reinforcement for their efforts, as well as involving them in the process of planning, 
development and evaluation of the intervention (142).  

5.5 PARENTAL STRESS AND STIGMA 

Based on the results from Study III, some parents found the PRIMROSE intervention to be 
too time-consuming, which is in line with the results of several other qualitative studies on 
parents’ participation in clinical trials (140, 141, 143, 144). There have also been reports 
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suggesting that parents generally don’t consider diet or physical activity as their main concern 
for their child (145, 146). 

Another aspect regarding overweight and obesity is the social stigma associated with these 
conditions. Healthy behaviors are in today’s society mostly regarded as individual choices, 
thus unhealthy behaviors and subsequent weight problems are seen as personal failures (147). 
In Study III, it was indicated that parents who were overweight or obese were reluctant to be 
weighed each session, and answer a lot of questions about their health habits. It has been 
acknowledged that childhood obesity studies present with additional challenges to 
recruitment and retention, some of which are related to stigma, and this could potentially be 
avoided by focusing more on health rather than obesity (148).  

5.6 SOCIAL INEQUALITIES IN HEALTH  

There is a clear social gradient to childhood obesity, with parents’ SEP having an inverse 
association with children’s weight status (7-9). The causal pathways between SEP and weight 
status are not clear, but has been suggested to be related to factors such as access to 
recreational areas, healthy foods and leisure time activities as well as stress, knowledge and 
cultural beliefs (149, 150). It has been argued that the main problem for high-income 
countries today is inequality in health rather than poverty and health (151). 

According to the experiences of some of the intervention nurses in the PRIMROSE trial, 
parental SEP may have influenced the parents’ participation. Parents with lower SEP 
displayed some difficulty understanding some of the contents of the questionnaires and 
handouts, and one nurse expressed a concern that the newly arrived immigrants in the 
community would have needed help but were not ably to attend the intervention due to 
insufficient skills in the Swedish language.  

Some nurses who worked with parents with high SEP perceived these parents as highly 
motivated and more likely to agree to participate in the trial, yet they already had healthy 
habits, hence there was little room for improvement. This could be related to the concept of 
“diffusion of innovations”, that people with higher SEP tend to adapt earlier to new 
behaviors, implying that the widening of health inequalities could be temporary and that 
groups with lower SES will catch up in time (152). The potentially higher motivation among 
these parents could also be related to a need for “social distinction”, people from groups with 
higher SEP might be more inclined to display their social position by having healthy 
lifestyles and being normal weight, a need that might be more important in affluent countries 
where there are fewer material markers of social position, and some of the greatest threats to 
health are considered to be related to individual choices (152).  

Maybe universal prevention strategies directed towards individuals, such as the PRIMROSE 
trial, could have an adverse effect in terms of increased health inequality, since families who 
belonged to a more disadvantaged group and were at more risk of their children developing 
overweight or obesity might have benefitted less from the intervention. It has been 
acknowledged that socially disadvantaged groups are harder to recruit and retain in clinical 
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trials (116, 153) and structural measures have been suggested to be more effective for groups 
who are the most exposed to risk, while measures targeting individuals have greater effects 
among more privileged groups (116, 117). One could argue that targeting specific sub-groups 
at heightened risk of obesity would be more desirable than universal prevention, but I think 
that such an approach might increase stigmatizing already vulnerable groups, especially if the 
focus is on motivating individual choices.  

5.7 TARGETING THE OBESOGENIC ENVIRONMENT 

To avoid increased inequality in health, we probably need to shift from focusing mainly on 
strategies directly targeting individual behaviors, to more structural measures, such as policy 
changes and changes to the environment with the aim to make it easier for people to make 
healthy choices (116, 117). Also, the fact that a multitude of obesity prevention trials 
targeting individuals’ diet and PA behaviors have not been able to produce any substantial 
effects, indicates that we need to shift our focus (23, 121). Most childhood obesity prevention 
studies do not attempt to influence environments outside homes, child care centers, schools 
and health care centers, hence more interventions also targeting the macro 
environment/societal level are called for (54, 75, 76, 154, 155). WHO states the following 
regarding strategies to address childhood obesity: “The problem is societal and therefore it 
demands a population-based multi-sectorial multi-disciplinary, and culturally relevant 
approach”(4). In addition, the preconditions in terms of different recourses of the local 
community highly influences the residents’ opportunities (151) and the degree of successful 
implementation of structural measures (116), and this needs to be considered when 
developing new interventions. It’s a great challenge to initiate interventions that have the 
most effect for those worst off in the society, and the reality, experiences and interests of 
these groups should shape the basis of new initiatives (117).  

5.8 CONCLUSIONS 

From the results in this thesis we can conclude that a family-based primary prevention 
intervention based on MI and delivered in child health services had no long-term effects on 
children’s weight status. The intervention nurses displayed generally low levels of MI 
proficiency that did not improve after they had completed the full training package. However, 
the nurses and study coordinators reported several challenges associated with delivering the 
intervention to the parents in the CHC context, which may have contributed to the low 
proficiency scores. The results of the PRIMROSE trial are in line with previous prevention 
trials targeting individuals’ diet and PA, indicating that we need to shift our focus. Tackling 
obesity demands a system approach including upstream interventions also targeting the 
policy level. In addition, the multifactorial etiology of childhood obesity points to the 
importance of multifactorial solutions, and there’s a need for more high-quality research 
aiming to increase our knowledge about modifiable risk factors and moderators of 
interventions. Also, the often-reported challenges in regards to practitioners’ stress levels and 
difficulties combining regular work duties with working in clinical trials, indicates the 
importance of organizational support of research-based practice.  



 

30 

 

 

 

 



 

 31 

6 ACKNOWLEDGEMENTS 
 

First I would like to thank all the people who worked with or took part in the PRIMROSE 
trial: the nurses, the study coordinators, the researchers, the research assistants, the families, 
the CHC managers, the doctoral students and more. Your knowledge and devotion during all 
the PRIMROSE years is truly inspiring and I’m so grateful. Without you this thesis wouldn’t 
exist but most importantly, we would know much less about primary prevention of childhood 
obesity in child health services. I would especially like to thank the nurses and study 
coordinators who agreed to be interviewed and share their experiences and wise reflections 
with me.  

I would like to thank my main supervisor Ata Ghaderi, for your benevolent engagement and 
for always being there to help, usually answering my emails the same day and letting me stop 
by your office whenever I needed.  Thank you for your thoughtful and intelligent answers to 
my questions and feedback to my manuscripts, and for your willingness to listen to my 
(sometimes opposing) thoughts and opinions. I’m also grateful for all the laughs and fun 
we’ve had during these years, sometimes it’s better to joke about the downsides of 
conducting research than to be consumed by the obstacles…  

I would also like to thank my co-supervisor Benjamin Bohman, for your engagement and 
devotion. I’ve always felt secure knowing that you would be there to immediately answer any 
questions and give your fullest attention to my work, helping me to see the details and 
incoherencies that I had missed and encourage me to raise my standards. Thank you for 
sharing your experiences and your knowledge with me.  

Thank you Finn Rasmussen, my second co-supervisor who was also the principal 
investigator of the PRIMROSE trial. Thank you for your courage, devotion and hard work 
making this large and complex trial a reality. Thank you for sharing your experiences and 
expertise within the field of childhood obesity, and always giving immediate and thoughtful 
response to my questions and work.   

Thank you Lene Lindberg, my mentor during my years as a doctoral student. You have been 
a true support and ally during these years and I’ve always felt inspired and encouraged after 
my meetings with you. I’m so grateful that you’ve taken the time from your always so busy 
schedule to listen to my worries and help me find solutions and see things from new 
perspectives. 

I would also like to thank the statistician in the PRIMROSE project, Per Tynelius, for always 
being so helpful and willing to consider my thoughts and ideas, for your help with the 
analyses and for your endless patience trying to answer all my questions.  

 



 

32 

Thank you Christine Leo Swenne and Louise von Essen, the co-authors of my qualitative 
study, for your commitment and hard work and for providing your expertise within the field 
of qualitative research.  

I would also like to thank current and former colleagues and friends at Karolinska 
Institutet for all the interesting and profound discussions as well as silliness and laughs that 
we have shared, and for being there to answer questions about a wide range of topics (as you 
know, I’m not hesitant to stop by and ask). A special thank you to Anna Finnes, Åsa 
Norman, Dan Wetterborg, Malin Ulfsdotter, Johan Bjureberg and Josefin Särnholm for 
your support and friendship. Thank you Sara Widén, Marie Kanstrup, Elin Frögeli, 
Brjann Ljotsson, Erik Andersson, Martin Forster, Maria Beckman, Maria Lalouni, 
Nora Döring, Emelie Thern, Susanna Jernelöv and Elin Allzén. Thank you Pia Enebrink 
for inviting me to be part of your research group when all the members of Ata’s had left 
Karolinska. And thank you to my new roomies Maria Helander, Douglas Sjöwall and Maja 
Andersson for making my period of thesis-writing more fun and less challenging. 

I would also like to thank my former and current colleagues and friends in Vestigio; Gustav 
Nilsson, Tobias Rasmussen, Emma Gertzell and Magnus Johansson. I look forward to all 
our future projects and aspirations to make this world a better place.  

Thank you to all my friends outside of work, who have also contributed to the completion of 
this thesis by your support, wise reflections, home cooked dinners and friendship. My 
warmest gratitude to Julia Wagner, Alexandra Boalt, Tanya Harnell, Sofia Berglind, 
Erik Ödhén, Anna Kähler, Vahid Jalilian and Maria Westin.  

I would also like to express my love and gratitude to my family, without your love and 
support I don’t know how I would have been able to manage some of the more challenging 
times. Thank you for all your help during my pregnancy and after. Thank you Emma for all 
your help with taking care of my son, my home and me during stressful times. And thank you 
mamma for always being there to listen, give advice and share your experiences from 
academia, and thank you so much for giving your wise input on my thesis. 

Thank you Erik Gardelin and Magnus Rosborn for creating a miracle with me. 

Thank you Einar, jag älskar dig så mycket.  

 

 

 

 

 



 

 33 

7 REFERENCES 
 

1. Chung S. Body mass index and body composition scaling to height in children 
and adolescent. Ann Pediatr Endocrinol Metab. 2015;20(3):125-9. 

2. Freedman DS, Sherry B. The validity of BMI as an indicator of body fatness 
and risk among children. Pediatrics. 2009;124 Suppl 1:S23-34. 

3. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition 
for child overweight and obesity worldwide: international survey. BMJ. 
2000;320(7244):1240-3. 

4. WHO. Global Strategy on Diet, Physical Activity and Health 2014 [cited 2016 
23 February]. Available from: http://www.who.int/entity/dietphysicalactivity/childhood/en/. 

5. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. 
Global, regional, and national prevalence of overweight and obesity in children and adults 
during 1980-2013: a systematic analysis for the Global Burden of Disease Study 2013. 
Lancet. 2014;384(9945):766-81. 

6. Abarca-Gómez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM, Acosta-Cazares 
B, Acuin C, et al. Worldwide trends in body-mass index, underweight, overweight, and 
obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies 
in 128· 9 million children, adolescents, and adults. The Lancet. 2017;390(10113):2627-42. 

7. Barriuso L, Miqueleiz E, Albaladejo R, Villanueva R, Santos JM, Regidor E. 
Socioeconomic position and childhood-adolescent weight status in rich countries: a 
systematic review, 1990-2013. BMC Pediatr. 2015;15:15. 

8. Moraeus L, Lissner L, Sjoberg A. Stable prevalence of obesity in Swedish 
schoolchildren from 2008 to 2013 but widening socio-economic gap in girls. Acta Paediatr. 
2014;103(12):1277-84. 

9. Roswall J, Almqvist-Tangen G, Holmen A, Alm B, Bergman S, Dahlgren J, et 
al. Overweight at four years of age in a Swedish birth cohort: influence of neighbourhood-
level purchasing power. Bmc Public Health. 2016;16:9. 

10. Bergstrom E, Blomquist HK. Is the prevalence of overweight and obesity 
declining among 4-year-old Swedish children? Acta Paediatr. 2009;98(12):1956-8. 

11. de Munter J, Friedl A, Lind S, Kark M, Carlberg M, Andersson N, et al. 
Stability in the prevalence of Swedish children who were overweight or obese in 2003 and 
2011. Acta Paediatr. 2016. 

12. Bygdell M, Ohlsson C, Célind J, Saternus J, Sondén A, Kindblom J. The rise 
and the recent decline of childhood obesity in Swedish boys: the BEST cohort. Int J Obes. 
2017;41(5):807. 

13. Sundblom E, Petzold M, Rasmussen F, Callmer E, Lissner L. Childhood 
overweight and obesity prevalences levelling off in Stockholm but socioeconomic differences 
persist. Int J Obes (Lond). 2008;32(10):1525-30. 

14. Årsrapport: Barnhälsovården i Stockholms län 2018 [Internet]. 2019 [cited 
2020-27-11]. 



 

34 

15. Gurnani M, Birken C, Hamilton J. Childhood Obesity: Causes, Consequences, 
and Management. Pediatr Clin North Am. 2015;62(4):821-40. 

16. Sanders RH, Han A, Baker JS, Cobley S. Childhood obesity and its physical 
and psychological co-morbidities: a systematic review of Australian children and adolescents. 
Eur J Pediatr. 2015;174(6):715-46. 

17. Pulgaron ER. Childhood Obesity: A Review of Increased Risk for Physical and 
Psychological Comorbidities. Clin Ther. 2013;35(1):A18-A32. 

18. Singh AS, Mulder C, Twisk JW, van Mechelen W, Chinapaw MJ. Tracking of 
childhood overweight into adulthood: a systematic review of the literature. Obesity reviews : 
an official journal of the International Association for the Study of Obesity. 2008;9(5):474-
88. 

19. Simmonds M, Llewellyn A, Owen C, Woolacott N. Predicting adult obesity 
from childhood obesity: a systematic review and meta-analysis. Obes Rev. 2016;17(2):95-
107. 

20. Llewellyn A, Simmonds M, Owen CG, Woolacott N. Childhood obesity as a 
predictor of morbidity in adulthood: a systematic review and meta-analysis. Obesity reviews : 
an official journal of the International Association for the Study of Obesity. 2016;17(1):56-
67. 

21. Park MH, Falconer C, Viner RM, Kinra S. The impact of childhood obesity on 
morbidity and mortality in adulthood: a systematic review. Obesity reviews : an official 
journal of the International Association for the Study of Obesity. 2012;13(11):985-1000. 

22. Eriksson M, Tynelius P, Rasmussen F. Associations of birthweight and infant 
growth with body composition at age 15--the COMPASS study. Paediatr Perinat Epidemiol. 
2008;22(4):379-88. 

23. Baranowski T, Taveras EM. Childhood obesity prevention: Changing the focus. 
Mary Ann Liebert, Inc. 140 Huguenot Street, 3rd Floor New Rochelle, NY 10801 USA; 
2018. 

24. Speakman JR. Obesity: the integrated roles of environment and genetics. The 
Journal of nutrition. 2004;134(8):2090S-105S. 

25. Nicklas TA, Baranowski T, Cullen KW, Berenson G. Eating patterns, dietary 
quality and obesity. J Am Coll Nutr. 2001;20(6):599-608. 

26. Owen N, Sparling PB, Healy GN, Dunstan DW, Matthews CE, editors. 
Sedentary behavior: emerging evidence for a new health risk. Mayo Clin Proc; 2010: 
Elsevier. 

27. Tanaka C, Reilly J, Huang W. Longitudinal changes in objectively measured 
sedentary behaviour and their relationship with adiposity in children and adolescents: 
systematic review and evidence appraisal. Obes Rev. 2014;15(10):791-803. 

28. Rodriguez G, Moreno LA. Is dietary intake able to explain differences in body 
fatness in children and adolescents? Nutr Metab Carbiovasc Dis. 2006;16(4):294-301. 

29. Osei-Assibey G, Dick S, Macdiarmid J, Semple S, Reilly JJ, Ellaway A, et al. 
The influence of the food environment on overweight and obesity in young children: a 
systematic review. BMJ Open. 2012;2(6):12. 



 

 35 

30. Frantsve-Hawley J, Bader JD, Welsh JA, Wright JT. A systematic review of the 
association between consumption of sugar-containing beverages and excess weight gain 
among children under age 12. J Public Health Dent. 2017;77:S43-S66. 

31. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: The 
development and application of a framework for identifying and prioritizing environmental 
interventions for obesity. Prev Med. 1999;29(6):563-70. 

32. Tabacchi G, Giammanco S, La Guardia M, Giammanco M. A review of the 
literature and a new classification of the early determinants of childhood obesity: from 
pregnancy to the first years of life. Nutr Res. 2007;27(10):587-604. 

33. Gerards SM, Kremers SP. The Role of Food Parenting Skills and the Home 
Food Environment in Children's Weight Gain and Obesity. Curr Obes Rep. 2015;4(1):30-6. 

34. Larsen JK, Hermans RC, Sleddens EF, Engels RC, Fisher JO, Kremers SP. 
How parental dietary behavior and food parenting practices affect children's dietary behavior. 
Interacting sources of influence? Appetite. 2015;89:246-57. 

35. Heppe DH, Kiefte-de Jong JC, Durmuş B, Moll HA, Raat H, Hofman A, et al. 
Parental, fetal, and infant risk factors for preschool overweight: the Generation R Study. 
Pediatr Res. 2013;73(1):120. 

36. Baidal JAW, Locks LM, Cheng ER, Blake-Lamb TL, Perkins ME, Taveras 
EM. Risk Factors for Childhood Obesity in the First 1,000 Days A Systematic Review. Am J 
Prev Med. 2016;50(6):761-79. 

37. Kitsantas P, Gaffney KF. Risk profiles for overweight/obesity among 
preschoolers. Early Hum Dev. 2010;86(9):563-8. 

38. O'Callaghan M, Williams G, Andersen M, Bor W, Najman J. Prediction of 
obesity in children at 5 years: a cohort study. Journal of paediatrics and child health. 
1997;33(4):311-6. 

39. Gademan MG, Vermeulen M, Oostvogels AJ, Roseboom TJ, Visscher TL, van 
Eijsden M, et al. Maternal prepregancy BMI and lipid profile during early pregnancy are 
independently associated with offspring's body composition at age 5–6 years: the ABCD 
study. PLoS One. 2014;9(4):e94594. 

40. Heslehurst N, Vieira R, Akhter Z, Bailey H, Slack E, Ngongalah L, et al. The 
association between maternal body mass index and child obesity: A systematic review and 
meta-analysis. PLoS Med. 2019;16(6):e1002817. 

41. Larque E, Labayen I, Flodmark CE, Lissau I, Czernin S, Moreno LA, et al. 
From conception to infancy - early risk factors for childhood obesity. Nature Reviews 
Endocrinology. 2019;15(8):456-78. 

42. Pimpin L, Ambrosini GL, Llewellyn CH, Johnson L, van Jaarsveld CH, Jebb 
SA, et al. Dietary intake of young twins: nature or nurture? The American journal of clinical 
nutrition. 2013;98(5):1326-34. 

43. Hasselbalch AL, Heitmann BL, Kyvik KO, Sørensen TI. Studies of twins 
indicate that genetics influence dietary intake. The Journal of nutrition. 2008;138(12):2406-
12. 

44. Anzman SL, Rollins BY, Birch LL. Parental influence on children's early eating 
environments and obesity risk: implications for prevention. Int J Obes. 2010;34(7):1116-24. 



 

36 

45. Hansson LM, Heitmann BL, Larsson C, Tynelius P, Willmer M, Rasmussen F. 
Associations Between Swedish Mothers' and 3-and 5-Year-Old Children's Food Intake. J 
Nutr Educ Behav. 2016;48(8):520-+. 

46. Hinkley T, Crawford D, Salmon J, Okely AD, Hesketh K. Preschool children 
and physical activity: a review of correlates. Am J Prev Med. 2008;34(5):435-41. e7. 

47. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW, et al. 
Correlates of physical activity: why are some people physically active and others not? The 
lancet. 2012;380(9838):258-71. 

48. Hesketh KR, O'Malley C, Paes VM, Moore H, Summerbell C, Ong KK, et al. 
Determinants of Change in Physical Activity in Children 0-6 years of Age: A Systematic 
Review of Quantitative Literature. Sports Med. 2017;47(7):1349-74. 

49. Birch LL, Doub AE. Learning to eat: birth to age 2 y. The American journal of 
clinical nutrition. 2014;99(3):723S-8S. 

50. Blaine RE, Kachurak A, Davison KK, Klabunde R, Fisher JO. Food parenting 
and child snacking: a systematic review. International Journal of Behavioral Nutrition and 
Physical Activity. 2017;14. 

51. Ventura AK, Birch LL. Does parenting affect children's eating and weight 
status? International Journal of Behavioral Nutrition and Physical Activity. 2008;5(1):15. 

52. Davison KK, Birch LL. Obesigenic families: parents' physical activity and 
dietary intake patterns predict girls' risk of overweight. Int J Obes Relat Metab Disord. 
2002;26(9):1186-93. 

53. Macfarlane A, Cleland V, Crawford D, Campbell K, Timperio A. Longitudinal 
examination of the family food environment and weight status among children. Int J Pediatr 
Obes. 2009;4(4):343-52. 

54. Summerbell CD, Moore HJ, Vogele C, Kreichauf S, Wildgruber A, Manios Y, 
et al. Evidence-based recommendations for the development of obesity prevention programs 
targeted at preschool children. Obesity reviews : an official journal of the International 
Association for the Study of Obesity. 2012;13 Suppl 1:129-32. 

55. Nixon CA, Moore HJ, Douthwaite W, Gibson EL, Vogele C, Kreichauf S, et al. 
Identifying effective behavioural models and behaviour change strategies underpinning 
preschool- and school-based obesity prevention interventions aimed at 4-6-year-olds: a 
systematic review. Obesity reviews : an official journal of the International Association for 
the Study of Obesity. 2012;13 Suppl 1:106-17. 

56. Bandura A. Self-efficacy : the exercise of control. Basingstoke: W. H. Freeman; 
1997. 

57. Burke BL, Arkowitz H, Menchola M. The efficacy of motivational 
interviewing: a meta-analysis of controlled clinical trials. Journal of consulting and clinical 
psychology. 2003;71(5):843. 

58. Bandura A. On the functional properties of perceived self-efficacy revisited. 
Journal of Management. 2012;38(1):9-44. 

59. Turner KM, Nicholson JM, Sanders MR. The role of practitioner self-efficacy, 
training, program and workplace factors on the implementation of an evidence-based 
parenting intervention in primary care. The Journal of Primary Prevention. 2011;32(2):95-
112. 



 

 37 

60. Campbell K, Hesketh K, Silverii A, Abbott G. Maternal self-efficacy regarding 
children's eating and sedentary behaviours in the early years: associations with children's food 
intake and sedentary behaviours. Int J Pediatr Obes. 2010;5(6):501-8. 

61. Bohman B, Nyberg G, Sundblom E, Elinder LS. Validity and Reliability of a 
Parental Self-Efficacy Instrument in the Healthy School Start Prevention Trial of Childhood 
Obesity. Health Educ Behav. 2014;41(4):392-6. 

62. Ice CL, Neal WA, Cottrell L. Parental Efficacy and Role Responsibility for 
Assisting in Child's Healthful Behaviors. Education and Urban Society. 2014;46(6):699-715. 

63. Rohde JF, Bohman B, Berglind D, Hansson LM, Frederiksen P, Mortensen EL, 
et al. Cross-sectional associations between maternal self-efficacy and dietary intake and 
physical activity in four-year-old children of first-time Swedish mothers. Appetite. 
2018;125:131-8. 

64. Parekh N, Henriksson P, Delisle Nyström C, Silfvernagel K, Ruiz JR, Ortega 
FB, et al. Associations of parental self-efficacy with diet, physical activity, body composition, 
and cardiorespiratory fitness in Swedish preschoolers: results from the MINISTOP trial. 
Health Educ Behav. 2018;45(2):238-46. 

65. Ekim A. The effect of parents’ self-efficacy perception on healthy eating and 
physical activity behaviors of Turkish preschool children. Comprehensive Child and 
Adolescent Nursing. 2016;39(1):30-40. 

66. Ayyad C, Andersen T. Long-term efficacy of dietary treatment of obesity: a 
systematic review of studies published between 1931 and 1999. Obesity reviews : an official 
journal of the International Association for the Study of Obesity. 2000;1(2):113-9. 

67. Brownell KD. The humbling experience of treating obesity: Should we persist 
or desist? Behav Res Ther. 2010;48(8):717-9. 

68. Yavuz HM, van Ijzendoorn MH, Mesman J, van der Veek S. Interventions 
aimed at reducing obesity in early childhood: a meta-analysis of programs that involve 
parents. J Child Psychol Psychiatry. 2015;56(6):677-92. 

69. Tulchinsky TH, Varavikova EA. The new public health: an introduction for the 
21st century: Academic Press; 2014. 

70. Haynos AF, O'Donohue WT. Universal childhood and adolescent obesity 
prevention programs: review and critical analysis. Clin Psychol Rev. 2012;32(5):383-99. 

71. Skouteris H, McCabe M, Swinburn B, Newgreen V, Sacher P, Chadwick P. 
Parental influence and obesity prevention in pre-schoolers: a systematic review of 
interventions. Obesity reviews : an official journal of the International Association for the 
Study of Obesity. 2011;12(5):315-28. 

72. Peirson L, Fitzpatrick-Lewis D, Morrison K, Ciliska D, Kenny M, Usman Ali 
M, et al. Prevention of overweight and obesity in children and youth: a systematic review and 
meta-analysis. CMAJ Open. 2015;3(1):E23-33. 

73. Wang Y, Cai L, Wu Y, Wilson RF, Weston C, Fawole O, et al. What childhood 
obesity prevention programmes work? A systematic review and meta-analysis. Obesity 
reviews : an official journal of the International Association for the Study of Obesity. 
2015;16(7):547-65. 



 

38 

74. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, et al. 
Interventions for preventing obesity in children. Cochrane Database Syst Rev. 
2011(12):CD001871. 

75. Monasta L, Batty GD, Macaluso A, Ronfani L, Lutje V, Bavcar A, et al. 
Interventions for the prevention of overweight and obesity in preschool children: a systematic 
review of randomized controlled trials. Obesity reviews : an official journal of the 
International Association for the Study of Obesity. 2011;12(5):e107-18. 

76. Brown T, Moore THM, Hooper L, Gao Y, Zayegh A, Ijaz S, et al. Interventions 
for preventing obesity in children. Cochrane Db Syst Rev. 2019(7):677. 

77. Apodaca TR, Longabaugh R. Mechanisms of change in motivational 
interviewing: a review and preliminary evaluation of the evidence. Addiction. 
2009;104(5):705-15. 

78. Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention 
programs for children and adolescents: the skinny on interventions that work. Psychol Bull. 
2006;132(5):667-91. 

79. Doak CM, Visscher TL, Renders CM, Seidell JC. The prevention of overweight 
and obesity in children and adolescents: a review of interventions and programmes. Obesity 
reviews : an official journal of the International Association for the Study of Obesity. 
2006;7(1):111-36. 

80. Hesketh KD, Campbell KJ. Interventions to prevent obesity in 0-5 year olds: an 
updated systematic review of the literature. Obesity (Silver Spring). 2010;18 Suppl 1:S27-35. 

81. Summerbell CD, Waters E, Edmunds LD, Kelly S, Brown T, Campbell KJ. 
Interventions for preventing obesity in children. Cochrane database of systematic reviews. 
2005(3):CD001871. 

82. Barlow SE, Expert C. Expert committee recommendations regarding the 
prevention, assessment, and treatment of child and adolescent overweight and obesity: 
summary report. Pediatrics. 2007;120 Suppl 4:S164-92. 

83. Miller WR, Rollnick S. Motivational interviewing : helping people change. 
New York, NY: Guilford Press; 2013. 

84. Hettema J, Steele J, Miller WR. Motivational interviewing. Annu Rev Clin 
Psychol. 2005;1:91-111. 

85. Lundahl BW, Kunz C, Brownell C, Tollefson D, Burke BL. A meta-analysis of 
motivational interviewing: twenty-five years of empirical studies. Research on Social Work 
Practice. 2010;20(2):137-60. 

86. Madson MB, Loignon AC, Lane C. Training in motivational interviewing: A 
systematic review. J Subst Abuse Treat. 2009;36(1):101-9. 

87. Moyers TB, Manuel JK, Wilson PG, Hendrickson SML, Talcott W, Durand P. 
A randomized trial investigating training in motivational interviewing for behavioral health 
providers. Behav Cogn Psychother. 2008;36(2):149-62. 

88. Schwalbe CS, Oh HY, Zweben A. Sustaining motivational interviewing: a 
meta-analysis of training studies. Addiction. 2014;109(8):1287-94. 

89. Barwick MA, Bennett LM, Johnson SN, McGowan J, Moore JE. Training 
health and mental health professionals in motivational interviewing: A systematic review. 
Children and Youth Services Review. 2012;34(9):1786-95. 



 

 39 

90. Soderlund LL, Madson MB, Rubak S, Nilsen P. A systematic review of 
motivational interviewing training for general health care practitioners. Patient Educ Couns. 
2011;84(1):16-26. 

91. Miller WR, Yahne CE, Moyers TB, Martinez J, Pirritano M. A randomized trial 
of methods to help clinicians learn motivational interviewing. Journal of Consult ing and 
Clinical Psychology. 2004;72(6):1050-62. 

92. Smith JL, Carpenter KM, Amrhein PC, Brooks AC, Levin D, Schreiber EA, et 
al. Training substance abuse clinicians in motivational interviewing using live supervision via 
teleconferencing. J Consult Clin Psychol. 2012;80(3):450-64. 

93. Baer JS, Rosengren DB, Dunn CW, Wells EA, Ogle RL, Hartzler B. An 
evaluation of workshop training in motivational interviewing for addiction and mental health 
clinicians. Drug Alcohol Depend. 2004;73(1):99-106. 

94. Baer JS, Wells EA, Rosengren DB, Hartzler B, Beadnell B, Dunn C. Agency 
context and tailored training in technology transfer: a pilot evaluation of motivational 
interviewing training for community counselors. J Subst Abuse Treat. 2009;37(2):191-202. 

95. Borrello M, Pietrabissa G, Ceccarini M, Manzoni GM, Castelnuovo G. 
Motivational Interviewing in Childhood Obesity Treatment. Front Psychol. 2015;6:1732. 

96. Resnicow K, McMaster F, Bocian A, Harris D, Zhou Y, Snetselaar L, et al. 
Motivational interviewing and dietary counseling for obesity in primary care: an RCT. 
Pediatrics. 2015;135(4):649-57. 

97. Nyberg G, Sundblom E, Norman A, Bohman B, Hagberg J, Elinder LS. 
Effectiveness of a universal parental support programme to promote healthy dietary habits 
and physical activity and to prevent overweight and obesity in 6-year-old children: the 
Healthy School Start Study, a cluster-randomised controlled trial. PloS one. 
2015;10(2):e0116876. 

98. McCallum Z, Wake M, Gerner B, Baur LA, Gibbons K, Gold L, et al. Outcome 
data from the LEAP (Live, Eat and Play) trial: a randomized controlled trial of a primary care 
intervention for childhood overweight/mild obesity. International journal of obesity. 
2007;31(4):630-6. 

99. Taveras EM, Gortmaker SL, Hohman KH, Horan CM, Kleinman KP, Mitchell 
K, et al. Randomized controlled trial to improve primary care to prevent and manage 
childhood obesity: the High Five for Kids study. Arch Pediatr Adolesc Med. 
2011;165(8):714-22. 

100. Schwartz RP, Hamre R, Dietz WH, Wasserman RC, Slora EJ, Myers EF, et al. 
Office-based motivational interviewing to prevent childhood obesity: a feasibility study. Arch 
Pediatr Adolesc Med. 2007;161(5):495-501. 

101. Rifas-Shiman SL, Taveras EM, Gortmaker SL, Hohman KH, Horan CM, 
Kleinman KP, et al. Two-year follow-up of a primary care-based intervention to prevent and 
manage childhood obesity: the High Five for Kids study. Pediatr Obes. 2017;12(3):E24-E7. 

102. Norman A, Zeebari Z, Nyberg G, Elinder LS. Parental support in promoting 
children's health behaviours and preventing overweight and obesity - a long-term follow-up 
of the cluster-randomised healthy school start study II trial. BMC Pediatr. 2019;19:11. 

103. Doring N, Hansson LM, Andersson ES, Bohman B, Westin M, Magnusson M, 
et al. Primary prevention of childhood obesity through counselling sessions at Swedish child 



 

40 

health centres: design, methods and baseline sample characteristics of the PRIMROSE 
cluster-randomised trial. Bmc Public Health. 2014;14:335. 

104. Döring N, Ghaderi A, Bohman B, Heitmann BL, Larsson C, Berglind D, et al. 
Motivational Interviewing to Prevent Childhood Obesity: A Cluster RCT. . Pediatrics. 2016. 

105. Bohman B, Forsberg L, Ghaderi A, Rasmussen F. An evaluation of training in 
motivational interviewing for nurses in child health services. Behav Cogn Psychother. 
2013;41(3):329-43. 

106. Miller WR, Moyers TB. Eight stages in learning motivational interviewing. 
Journal of Teaching in the Addictions. 2006;5(1):3-17. 

107. Moyers TB, Martin T, Manuel JK, Miller WR, Ernst D. Revised global scales: 
Motivational Interviewing Treatment Integrity 3.0 (MITI 3.0) 2007 [Available from: 
http://casaa.unm.edu/download/miti3.pdf. 

108. Forsberg LG, Forsberg L, van Loo T. Motivational Interviewing Treatment 
Integrity 3.0 (MITI 3.0): MITI kodningsmanual 3.0 2008 [Available from: 
http://pingpong.ki.se/public/pp/public_courses/course11463/published/1391174215989/resou
rceId/11669788/content/Kodningsmanual_-_MITI_3%5B1%5D.pdf. 

109. Bohman B, Ghaderi A, Rasmussen F. Training in methods of preventing 
childhood obesity increases self-efficacy in nurses in child health services: a randomized, 
controlled trial. J Nutr Educ Behav. 2014;46(3):215-8. 

110. Gasser T, Gervini D, Molinari L. Kernel estimation, shape-invariant modelling 
and structural analysis. Camb Stud Biol Evol Anthropol. 2004:179-204. 

111. Sepp H, Ekelund U, Becker W. A questionnaire about dietary habits and 
physical activity amung adults - basis for selection of questions to be used in large 
population-based studies (in Swedish). Uppsala, Sweden: Livsmedelsverket (National Food 
Administration Agency). 2004. 

112. Baecke JAH, Burema J, Frijters JER. A Short Questionnaire for the 
Measurement of Habitual Physical-Activity in Epidemiological-Studies. Am J Clin Nutr. 
1982;36(5):936-42. 

113. Graneheim UH, Lundman B. Qualitative content analysis in nursing research: 
concepts, procedures and measures to achieve trustworthiness. Nurse Educ Today. 
2004;24(2):105-12. 

114. Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 
2008;62(1):107-15. 

115. Bohman B, Ghaderi A, Rasmussen F. Psychometric Properties of a New 
Measure of Parental Self-Efficacy for Promoting Healthy Physical Activity and Dietary 
Behaviors in Children. Eur J Psychol Assess. 2013;29(4):291-8. 

116. Diderichsen F, Andersen I, Manuel C, Andersen A-MN, Bach E, Baadsgaard 
M, et al. Health Inequality-determinants and policies. Scand J Soc Med. 
2012;40(8_suppl):12-105. 

117. Dahlgren D, Whitehead M. European Strategies for tackling social inequalities 
in health: levelling up part 2. Health (N Y). 2017. 

118. Nyberg G, Norman A, Sundblom E, Zeebari Z, Elinder LS. Effectiveness of a 
universal parental support programme to promote health behaviours and prevent overweight 



 

 41 

and obesity in 6-year-old children in disadvantaged areas, the Healthy School Start Study II, a 
cluster-randomised controlled trial. Int J Behav Nutr Phys Act. 2016;13(1):4. 

119. Broccoli S, Davoli AM, Bonvicini L, Fabbri A, Ferrari E, Montagna G, et al. 
Motivational Interviewing to Treat Overweight Children: 24-Month Follow-Up of a 
Randomized Controlled Trial. Pediatrics. 2016;137(1):1-10. 

120. Campbell KJ, Lioret S, McNaughton SA, Crawford DA, Salmon J, Ball K, et 
al. A parent-focused intervention to reduce infant obesity risk behaviors: a randomized trial. 
Pediatrics. 2013;131(4):652-60. 

121. Brown T, Moore TH, Hooper L, Gao Y, Zayegh A, Ijaz S, et al. Interventions 
for preventing obesity in children. Cochrane Db Syst Rev. 2019(7). 

122. Ling JY, Robbins LB, Wen FJ. Interventions to prevent and manage 
overweight or obesity in preschool children: A systematic review. Int J Nurs Stud. 
2016;53:270-89. 

123. Davison KK, Birch LL. Obesigenic families: parents' physical activity and 
dietary intake patterns predict girls' risk of overweight. Int J Obes. 2002;26(9):1186. 

124. Dhana K, Haines J, Liu G, Zhang C, Wang X, Field AE, et al. Association 
between maternal adherence to healthy lifestyle practices and risk of obesity in offspring: 
results from two prospective cohort studies of mother-child pairs in the United States. Bmj. 
2018;362:k2486. 

125. Trost SG, Loprinzi PD. Parental influences on physical activity behavior in 
children and adolescents: a brief review. Am J Lifestyle Med. 2011;5(2):171-81. 

126. Skolverket. Föräldrars val och inställning till förskola och fritidshem. Resultat 
från föräldraundersökningen 2012. Author Stockholm; 2013. 

127. Berglind D, Tynelius P. Objectively measured physical activity patterns, 
sedentary time and parent-reported screen-time across the day in four-year-old Swedish 
children. Bmc Public Health. 2018;18(1):69. 

128. Hoffmann SW, Tug S, Simon P. Child-caregivers' body weight and habitual 
physical activity status is associated with overweight in kindergartners. Bmc Public Health. 
2014;14:822. 

129. Vollmer RL, Adamsons K, Gorin A, Foster JS, Mobley AR. Investigating the 
relationship of body mass index, diet quality, and physical activity level between fathers and 
their preschool-aged children. J Acad Nutr Diet. 2015;115(6):919-26. 

130. Pearson N, Biddle SJ, Gorely T. Family correlates of fruit and vegetable 
consumption in children and adolescents: a systematic review. Public Health Nutr. 
2009;12(2):267-83. 

131. McGowan L, Croker H, Wardle J, Cooke LJ. Environmental and individual 
determinants of core and non-core food and drink intake in preschool-aged children in the 
United Kingdom. Eur J Clin Nutr. 2012;66(3):322. 

132. Cooke L, Wardle J, Gibson E, Sapochnik M, Sheiham A, Lawson M. 
Demographic, familial and trait predictors of fruit and vegetable consumption by pre-school 
children. Public Health Nutr. 2004;7(2):295-302. 

133. Abbott G, Hnatiuk J, Timperio A, Salmon J, Best K, Hesketh KD. Cross-
sectional and Longitudinal Associations Between Parents' and Preschoolers' Physical Activity 
and Television Viewing: The HAPPY Study. J Phys Act Health. 2016;13(3):269-74. 



 

42 

134. Gustafson SL, Rhodes RE. Parental correlates of physical activity in children 
and early adolescents. Sports Med. 2006;36(1):79-97. 

135. Hettema JE, Hendricks PS. Motivational Interviewing for Smoking Cessation: 
A Meta-Analytic Review. J Consult Clin Psychol. 2010;78(6):868-84. 

136. Lindqvist H, Forsberg L, Enebrink P, Andersson G, Rosendahl I. Relational 
Skills and Client Language Predict Outcome in Smoking Cessation Treatment. Subst Use 
Misuse. 2017;52(1):33-42. 

137. Griffin TL, Clarke JL, Lancashire ER, Pallan MJ, Passmore S, Adab P. Teacher 
experiences of delivering an obesity prevention programme (The WAVES study 
intervention) in a primary school setting. Health Educ J. 2015;74(6):655-67. 

138. Curry-Chiu ME, Catley D, Voelker MA, Bray KK. Dental Hygienists' 
Experiences with Motivational Interviewing: A Qualitative Study. J Dent Educ. 
2015;79(8):897-906. 

139. Hilliard C, Brenner M. Assimilation into daily practice: implementing and 
sustaining a randomised-controlled trial in a children's clinical service. J Clin Nurs. 
2016;25(1-2):186-93. 

140. Graves H, Garrett C, Amiel SA, Ismail K, Winkley K. Psychological skills 
training to support diabetes self-management: Qualitative assessment of nurses' experiences. 
Prim Care Diabetes. 2016;10(5):376-82. 

141. Norman A, Nyberg G, Elinder LS, Berlin A. One size does not fit all-qualitative 
process evaluation of the Healthy School Start parental support programme to prevent 
overweight and obesity among children in disadvantaged areas in Sweden. Bmc Public 
Health. 2016;16. 

142. Higgins I, Parker V, Keatinge D, Giles M, Winskill R, Guest E, et al. Doing 
clinical research: the challenges and benefits. Contemp Nurse. 2010;35(2):171-81. 

143. Lucas PJ, Curtis-Tyler K, Arai L, Stapley S, Fagg J, Roberts H. What works in 
practice: user and provider perspectives on the acceptability, affordability, implementation, 
and impact of a family-based intervention for child overweight and obesity delivered at scale. 
Bmc Public Health. 2014;14:12. 

144. Mytton J, Ingram J, Manns S, Thomas J. Facilitators and barriers to 
engagement in parenting programs: a qualitative systematic review. Health Educ Behav. 
2014;41(2):127-37. 

145. Norman A, Berlin A, Sundblom E, Elinder LS, Nyberg G. Stuck in a vicious 
circle of stress. Parental concerns and barriers to changing children's dietary and physical 
activity habits. Appetite. 2015;87:137-42. 

146. Slater A, Bowen J, Corsini N, Gardner C, Golley R, Noakes M. Understanding 
parent concerns about children's diet, activity and weight status: an important step towards 
effective obesity prevention interventions. Public Health Nutr. 2010;13(8):1221-8. 

147. Brownell KD, Kersh R, Ludwig DS, Post RC, Puhl RM, Schwartz MB, et al. 
Personal responsibility and obesity: a constructive approach to a controversial issue. Health 
Aff (Millwood). 2010;29(3):379-87. 

148. Parikh Y, Mason M, Williams K. Researchers' perspectives on pediatric obesity 
research participant recruitment. Clin Transl Med. 2016;5:9. 



 

 43 

149. Magnusson M, Sørensen TI, Olafsdottir S, Lehtinen-Jacks S, Holmen TL, 
Heitmann BL, et al. Social inequalities in obesity persist in the Nordic region despite its 
relative affluence and equity. Curr Obes Rep. 2014;3(1):1-15. 

150. Offer A, Pechey R, Ulijaszek S. Obesity under affluence varies by welfare 
regimes: the effect of fast food, insecurity, and inequality. Econ Hum Biol. 2010;8(3):297-
308. 

151. Marmot M. The influence of income on health: Views of an epidemiologist. 
Health Aff (Millwood). 2002;21(2):31-46. 

152. Mackenbach JP. The persistence of health inequalities in modern welfare states: 
The explanation of a paradox. Soc Sci Med. 2012;75(4):761-9. 

153. Cui Z, Seburg EM, Sherwood NE, Faith MS, Ward DS. Recruitment and 
retention in obesity prevention and treatment trials targeting minority or low-income children: 
a review of the clinical trials registration database. Trials. 2015;16(1):564. 

154. Hillier-Brown FC, Bambra CL, Cairns JM, Kasim A, Moore HJ, Summerbell 
CD. A systematic review of the effectiveness of individual, community and societal level 
interventions at reducing socioeconomic inequalities in obesity amongst children. Bmc Public 
Health. 2014;14:18. 

155. Batch JA, Baur LA. 3. Management and prevention of obesity and its 
complications in children and adolescents. Med J Aust. 2005;182(3):130-5. 

 


