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ABSTRACT 

Introduction: The metabolic syndrome is a globally widespread condition which, untreated, 

in genetically predisposed individuals, likely leads to diabetes type 2 and cardiovascular 

disease. The first-hand treatment is lifestyle changes aimed at weight loss, reduction of trunk 

fat, and increased physical activity. A number of theories to explain and predict motivation 

for lifestyle changes have been put forward, for instance theories of Risk Perception and the 

Self-Determination Theory. Current clinical strategies in primary care nursing include MI and 

the Transtheoretical model of behavior change, both based on a philosophy of empowerment. 

There is a need for evaluation of the methods in use. 

Aim: To identify which theory-based interventions could lead to sustained behavior change. 

Method: This literature review including 26 articles from the Cinahl and Medline databases, 

describes and discusses outcomes of lifestyle interventions within primary care nursing, in 

relation to theoretical preconceptions about behavior and motivation.   

Results: Most studies follow similar protocols with comprehensive approaches, including 

traditional information as well as behavior-based strategies. The outcome measures tend to be 

clinical variables rather than assessment of actual lifestyle changes. A majority of 

interventions in this sample show positive short-term results, but longer evaluations are scarce 

and present less convincing results. There does not seem to be any consistent or significant 

difference in outcomes depending on which theoretical framework was chosen for designing 

the intervention.  

Conclusion: Lifestyle interventions to treat and prevent the metabolic syndrome tend to be 

successful regardless of method, but only in relation to research questions that evaluate short-

term changes. A number of biases compromise interpretations of results and it is not possible 

from the sample to discern which factors account for the rare cases of sustained motivation 

beyond the planned intervention schedule. Lifestyle intervention designs should be extended 

to include health economic evaluations of programs, as well as attention to deeper 

motivational aspects.  

Key words: [health] behavior [mechanisms], lifestyle interventions, metabolic syndrome, 

motivation 
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SAMMANFATTNING PÅ SVENSKA 

Bakgrund: Metabola syndromet blir allt vanligare över hela världen, och kan om det inte 

behandlas leda till diabetes och hjärt-kärlsjukdom hos predisponderade individer. 

Förstahandsval för behandling och prevention är livsstilsförändringar som syftar till 

viktnedgång och särskilt minskning av visceralt fett, samt ökad fysisk aktivitet. För att 

förklara och förutsäga eventuell motivation för livsstilsförändringar, har ett antal teorier 

föreslagits, bland annat Risk Perception och Self-Determination Theory. I aktuell klinisk 

praxis använder distriktssköterskan sig av strategier som MI och Stages of change, vilka båda 

är baserade på empowerment-filosofin. Det finns ett behov av att utvärdera de metoder som 

används i primärvården.   

Syfte: Syftet med uppsatsen är att ta reda på vilken typ av teoribaserade livsstilsinterventioner 

som kan leda till långsiktiga beteendeförändringar hos personer med metabolt syndrom.  

Metod: Denna litteraturstudie omfattande 26 vetenskapliga artiklar från databaserna Cinahl 

och Medline beskriver och diskuterar resultat av interventioner, i relation till olika teoretiska 

infallsvinklar rörande motivation och beteende.  

Resultat: De flesta interventionsstudier har liknande upplägg, med ett helhetsgrepp 

omfattande såväl traditionell upplysning som beteendemässiga strategier. Utfallsmåtten 

tenderar att vara kliniska variabler snarare än bedömningar av om det skett några faktiska 

beteendeförändringar. En majoritet av artiklarna i urvalet visar positiva resultat på kortare 

sikt, men långtidsstudier är sällsynta och redovisar sämre utfall. Det verkar inte finnas någon 

konsekvent eller signifikant skillnad mellan resultaten beroende på vilken teoretisk 

utgångspunkt som interventionen baserats på.  

Slutsatser: Livsstilsinterventioner för att behandla och förebygga metabola syndromet verkar 

nå goda resultat oavsett vilken metod som används, men enbart i förhållande till 

forskningsfrågor som utvärderar förändringar på kort sikt. Bias av olika slag gör tolkningen 

av resultat osäker och det är inte möjligt att utifrån de valda artiklarna urskilja vilka faktorer 

som avgör i vilka fall individens förändringsvilja faktiskt kvarstår när den planerade insatsen 

avslutats. För att öka effektiviteten skulle interventionsstudier på livsstilsområdet behöva 

utformas på så sätt att de inbegriper såväl hälsoekonomiska utvärderingar som djupare analys 

av motivationsaspekter. 

Nyckelord: beteendeförändring, livsstilsinterventioner, metabola syndromet, motivation 
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List of abbreviations 

BDI-II = Beck Depression Inventory 

BMI = body mass index, kg/m 

BP= blood pressure 

CBT = cognitive behavioral therapy 

CVD= cardiovascular disease 

DM, DM2 = diabetes mellitus type 2  

DPP= Diabetes Prevention Program 

FIND2D= Finnish Diabetes Prevention Study 

FRS = Framingham Risk Score 

IGT = impaired glucose tolerance 

MetS/MetSX, MS = metabolic syndrome 

MI = motivational interviewing 

OGTT= oral glucose tolerance test 

PA = physical activity 

RCT = randomized controlled trial 

SDT=Self Determination Theory 

SF-36 - Short Form survey for evaluation of Health Related Quality of Life 

TTM= Transtheoretical model of behavior change 
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1. INTRODUCTION 

In my work as a district nurse I meet many patients who have metabolic syndrome, without 

being aware of it, of its connection with diabetes, or of the fact that it is preventable, treatable 

and even curable. Until recently, the resources in primary care were limited to secondary 

prevention for those with full-blown diabetes. Now, the tables have turned and primary 

prevention and health promotion is being encouraged. The question is: how is this to be done? 

Worldwide, the incidence and prevalence of diabetes type 2 is steadily rising. (WHO, 2013) 

Due to its association with cardiovascular disease, this chronic condition affects both 

mortality and quality of life. The WHO estimates that 377 million people will be living with 

diabetes in 2030. Diabetes deaths will double between 2005 and 2030, and 80% of affected 

individuals live in low- and middle-income countries where health care resources are scarce. 

(WHO, 2013). In Sweden, about 285 000 patients were treated for type 2 diabetes in primary 

care in 2012. Assuming there is a certain number of unrecorded cases, estimations land at a 

prevalence rate of 2.5-4.5% (Svenska Diabetesförbundet, 2013). Attention is now increasingly 

drawn to possible prevention and reduction of this global epidemic and a number of research 

projects in various countries have been launched on this topic. Preventing diabetes type 2 

includes treating and preventing metabolic syndrome, which is why it is important to increase 

knowledge about the relatively unknown metabolic syndrome and its various aspects.  

1.1. Definition of central concepts 
The main focus of this thesis is on interventions directed at individuals with metabolic 

syndrome as a presumed, but disputed, precursor of diabetes. But there are other closely 

related clinical concepts, like obesity, cardiovascular risk and pre-diabetes, which cannot 

always be empirically separated from the metabolic syndrome since they are to some extent 

overlapping. The concepts therefore sometimes appear simultaneously, but not 

interchangeably, in the literature. All these conditions have in common that they are not 

diseases, but indicate a future risk for serious illness.  

Overweight and Obesity 

Overweight generally is defined (WHO, 2013) in the adult person as BMI≥25, and obesity as 

BMI≥30, BMI being calculated in kg/m2 (weight in kg divided by height in meters). 

Cardiovascular risk factors 

According to World Heart Federation (2014), cardiovascular risk factors are: heredity, 

ethnicity and age, tobacco exposure or smoking, hyperlipidemia, obesity, physical inactivity, 

unhealthy diet (mainly regarding the proportion of saturated fats and salt), and diabetes or 

pre-diabetes. 

Pre-diabetes 

The definition of pre-diabetes is impaired glucose tolerance or fasting plasma glucose higher 

than normal (6.0-7.0 mmol/L), but not high enough to qualify for a diagnosis of diabetes. Pre-

diabetes and metabolic syndrome are often overlapping conditions but it is also possible to 

have one without the other. (Diamantopolous et al, 2006) 

MetS (Metabolic syndrome) 

The metabolic syndrome is a cluster of symptoms centered around the development of 

visceral or trunk fat. Untreated, in genetically predisposed individuals, the metabolic 

syndrome likely leads to the development of diabetes mellitus type 2. (Eckel, Alberti, Grundel 
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& Zimmet, 2010) Its prevalence varies globally, from around 10% in some European 

countries, to 25% in the USA. A European six-country survey found a self-reported rate of 

central obesity of 20%. (de Almeida et al, 2006) In some populations, such as Native 

Americans and Samoans, figures are extremely high, with more than 50% of adults affected. 

(Potenza & Mechanick, 2009) Although the syndrome was first described eight decades ago 

there has been some controversy on its definition and whether or not it predicts 

cardiometabolic risk to any higher extent than the sum of its parts. (Eckel et al, 2010) The 

need for one global, clinically applicable, definition of the metabolic syndrome, has 

eventually led to consensus on the diagnostic criteria arrived at by the NCEP ATP III. 

(National Cholesterol Education Program Adult Treatment Panel III) (Eckel et al, 2010;  

Jutterström, 2013 for Swedish measure units) 

Diagnostic criteria for metabolic syndrome are at least 3 out of 5 of the following

Figure 1: Diagnostic criteria for metabolic syndrome according to NCEP ATP III (from Eckel et al, 2010) 

 

The etiology has not yet been completely clarified. Most researchers, however, agree that 

insulin resistance, driven by central adiposity, is the key to understanding how metabolic 

syndrome develops (Eckel et al, 2010). In other words, it all starts with a pathological 

increase in visceral fat, or 'adiposopathy', which leads to a chronic inflammation in the 

endothelial tissue, thereby increasing the risk for cardiovascular disease. (Potenza & 

Mechanick, 2009). Potenza and Mechanick further point to the hazardous combination of 

Western diet (high in saturated fats and low in fiber), as opposed to the Mediterranean diet 

(high in vegetables and unsaturated fats from fish and nuts), and sedentary lifestyle, as the 

underlying causes. If an individual with central obesity possesses a vulnerable genetic profile, 

he is likely to develop the other symptoms or diagnostic criteria for metabolic syndrome. 

Several studies (Bove et al, 2010; Hwang & Lee, 2012; Kang & Son Yoo, 2012) in addition   

have shown a correlation between MetS and psychosocial factors like stress or depression. 

1.2 Treatment and prevention of metabolic syndrome 

Some research reports suggest that the metabolic syndrome can be treated and cured 

pharmacologically (Dunkley et al, 2012). Lifestyle changes nevertheless remain the first-hand 

increased waist 
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choice. Weight loss and interventions to increase physical activity and alter the diet seem to 

be able to reverse the process, and thereby reduce the risk of diabetes. (Potenza & Mechanick, 

2009. In a randomized controlled study on physical activity on prescription and its effect on a 

number of outcome measures related to cardiometabolic risk (Kallings et al, 2008) subjects 

reduced their cardio-metabolic risk factors significantly, especially their waist circumference 

and trunk fat. (Kallings et al, 2008) Since central adiposity is thought to be the root cause of 

the metabolic syndrome, increasing physical activity thus appears as a very important part of 

its treatment, alongside with dietary changes, as confirmed by a Cochrane review. (Orozco et 

al, 2008) A few early large-scale interventions with nationally representative samples, 

targeting weight loss and increased physical activity, like the US and Finnish versions of the 

Diabetes Prevention Program, DPP and FIN2D2 respectively, have been very effective at 

least in the short term, reducing diabetes incidence by up to 58% (DPP Research Group, 

2002). Cornerstones in these interventions are frequent individualized counseling sessions, 

monitoring and follow-ups for several years and a comprehensive approach to diet 

information, support for behavioral change and scheduled physical exercise. (DPP Research 

Group, 2002) These interventions because of their resource-consuming intensity however 

have been questioned in terms of cost-effectiveness. Calls have been made for more effective 

interventions and many subsequent studies have focused on finding and implementing new 

intervention techniques or methods.  The DPP and FIND2D have contributed substantial 

amount of useful baseline and post-intervention socio-demographic and psychological data 

which has been incorporated in further research. 

 According to Eckel et al (2010), long-term physical activity should be the main point of 

focus, since it has been proven to not only treat but also prevent the metabolic syndrome, 

regardless of weight loss. The most efficacious theoretical approaches for interventions with 

this aim seem to be those based on motivational aspects. (Hutchinson & Wilson, 2011) Lack 

of motivation, together with insufficient knowledge also has been identified as a major 

obstacle for achieving lifestyle changes in this area. (Almeida et al, 2006)  Evaluations of the 

long-term effects of interventions to prevent the metabolic syndrome in healthy adults (Brown 

et al, 2009) are somewhat discouraging, partly due to methodological inconsistencies between 

studies, making comparison difficult and uncertain. (Flodgren et al, 2010) Interventions 

aiming to treat MetS and prevent diabetes tend to show the same regression in results in the 

medium and long term. Dale et al (2008) reported that participants estimated that their 

potential for sustaining lifestyle changes was reduced when frequent contact with health care 

ended. It thus seems like the most significant effects are to be found in interventions like the 

DPP, combining diet and exercise with some type of behavior therapy. However, economic 

and quality-of-life evaluations of such interventions remain scarce. (Brewer et al, 2009, 

Korczak, Dietl & Steinhauser, 2011). 

To summarize, the metabolic syndrome is a preventable and treatable condition where 

interventions aimed at achieving long-term lifestyle changes are the first-hand choice for 

treatment (Potenza & Mechanick, 2009). There is a shortage of knowledge as to how these 

interventions should best be modeled, based on a deeper understanding of underlying 

psychosocial factors that influence behavior. (Coates & Rae, 2005)  

1.3 Selected theoretical frameworks used in lifestyle interventions 

1.3.1 Risk perception  

Although the causal link between risk and behavior has been very weak in health psychology 

research (Brewer et al 2007; Siaki et al 2012), perception of risk is still considered to be a 

motivator for change (Jones et al, 2011). There are three ways of measuring perceived risk, 
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e.g. severity, susceptibility and risk likelihood. All three aspects are necessary to assess the 

perceived risk. As Siaki et al (2012, p. 729) put it: "Essentially, perceived risk of health 

threats is the end results of decisions that weigh the likelihood of harm and the severity and 

probability of the outcome with or without action".  Although many studies show 

methodological inconsistencies, Brewer et al (2007) concluded from their meta-analysis that 

risk perception should be included as a central concept in explaining health behavior. 

Prospective designs are encouraged for further research, which should also encompass 

questions of whether perception of risk varies cross-culturally (Brewer et al, 2007). Siaki, 

Loescher & Trego (2012), have analyzed conceptions of risk in relation to cardiovascular 

disease and diabetes, in the heavily affected Samoan population. Their main argument is that 

the sociocultural environment influences the perceived vulnerability of the individual. Risk 

attention and risk appraisal will vary depending on level of knowledge, 'health-world views' 

and the relative strength of the person's cultural identity, in the case lifestyle changes assumed 

deviations from cultural norms (Siaki et al, 2012). Being aware of cultural factors thus seems 

an important step in understanding health behavior. In a qualitative study on perceived risk of 

developing diabetes Jones et al (2011) found that American Indian women had high risk 

awareness but a low level of self-efficacy belief and that this partly could be explained by 

cultural factors. Other studies, of female students in a nursing college (Muñoz et al, 2009) and 

of a nationally representative population in Spain (Martell-Claros et al, 2013) showed that 

perceived compared to actual CVD risk was largely underestimated. 

1.3.2 Self-determination theory 

The discourse about risk could be questioned for focusing too much on conscious assessment 

and calculation. A plausible hypothesis is that health-related behavior is not always a rational 

process. The Self-Determination Theory (SDT) has emerged as a health psychology theory 

that focuses on explaining how different types of motivation relate to behavior change (Deci 

& Ryan, 2008). It is not the intensity of motivation, but its nature, that predicts its potential 

for change. The main separation is between autonomous and controlled motivation, where the 

former comes from within, reflecting the inner will of the person. The latter, conversely, is the 

result of external pressure, or internalized pressure such as feelings of shame or egocentric 

needs for approval. Both types of motivation affect the way people act, but autonomous 

motivation has been proven to be more effective for upholding habits in the long run. 

Autonomous motivation also is associated with better health (Deci & Ryan, 2008). The 

universal concepts which, across cultural boundaries, predict motivation are competence, 

autonomy and relatedness. For instance, a study (Kosmala, Wallace & Turner, 2010) using an 

SDT theoretical approach in an intervention for health professionals receiving training in self-

management support, showed that high self-estimated levels of competence and voluntary 

internalization predicted adherence to new methods. Another basic concept is that of human 

needs. If a certain behavior enhances basic human needs, it will, Deci & Ryan conclude, 

increase autonomous motivation. In this respect, the theory of self-determination, despite 

being a psychological model, connects with both historical and contemporary theories of 

nursing, e.g. those of Henderson and Orem (Meleis, 2011). According to SDT, the theory of 

basic human needs is crucial for understanding how social and environmental factors 

contribute to either autonomous or controlled motivation.  Another basic SDT concept are life 

goals, which can be either intrinsic (personal development, affiliation, creativity etc) or 

extrinsic (fame, fortune etc). Persons with a dominance of intrinsic goals experience greater 

health. The main tenet of SDT, Deci and Ryan conclude, is that there is a relationship 

between experienced frustration or thwarting of basic human needs, and a stress on extrinsic 

goals which leads to controlled motivation at the expense of autonomous motivation and well-

being. Controlled motivation drains energy whereas mindfulness and vitality can enhance 

autonomous motivation, thereby leading the individual to make healthy choices. The right to 
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self-determination has also been suggested by various studies (i.e., Elgán, Axelsson & 

Fridlund, 2009) to be a prerequisite for feeling 'in charge of one's own life', and to generally 

enhance psychological well-being, thus fulfilling the true meaning of empowerment. 

1.3.3 Empowerment 

Person-centered care involves the patient in decisions and focuses on the relationship between 

nurse and patient and has become an almost normative assumption in nursing research. 

Professional competence and 'knowing self' are critical aspects of person-centered care 

(McCormack et al, 2010). One desired health outcome of person-centered care is 

empowerment, leading to successful self-management or self-efficacy of chronic conditions 

such as diabetes. The empowerment theory is a philosophy, rather than a strategy, and a 

process, rather than an outcome (Anderson & Funnell, 2009; Aujoulat et al, 2007). Although 

many health care practitioners claim to abide by empowerment principles, according to 

Anderson & Funnell (2009) there are often misunderstandings about the deeper meaning of 

the concept. The reason for this, the authors state, is that embracing empowerment as a 

philosophy means rejecting the paradigm of medical authority in which health professionals 

have been trained, and this will take some time. True empowerment means supporting the 

patient's ability to make informed decisions about his or her own life, without influencing, 

convincing or making the patient comply. Responsibility for self-management as well as the 

consequences of self-care lies with the patient, but the role of the nurse or health professional 

is to use their subject expertise to make sure the patient is fully aware of those consequences 

(Anderson & Funnell, 2009). One way of defining empowerment could be the 

acknowledgment that each person is the expert on his or her own life. Previous research also 

indicates a positive correlation between feeling empowered and subjective health. (Aujoulat et 

al, 2007; Elgán, Axelsson & Fridlund, 2009) The empowerment process, as theorized by 

Anderson & Funnell (2009) requires active listening skills that help the nurse create a 

relationship of collaboration and respect with the patient, in order to identify the problems and 

concerns, emotions and life goals that affect health behavior. A criticism that has been put 

forward against the empowerment theory is its implicit assumption that possessing knowledge 

is the same as being willing or even having the capacities or the resources to act 

(Asimakopolou et al, 2012).  Clearly, this limitation of empowerment is an issue in primary 

care, where many patients with the metabolic syndrome show proficiency in the field of 

nutrition or are perfectly aware of the benefits of physical activity, but are not able to act in 

consequence to change their way of life. Aujoulat et al (2007) in their systematic review 

concluded that empowerment is, by definition patient-centered and relationally oriented, but 

that many of the studies were more focused on treatment outcomes than on the empowerment 

process, thus ignoring the principle of self-determination. These results justify some sound 

skepticism about interventions claiming to be empowerment-based. 

1.3.4 Transtheoretical model for behavior change 

Prochaska & di Clemente as early as 1977 launched this practical model for behavior change 

which has been widely spread in health psychology and other related fields (Prochaska & 

Norcross, 2002). It refers to the principles of cognitive behavior therapy according to which 

thoughts, emotions and behavior are tightly linked and where the two latter can be altered 
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through changed cognitive patterns.

 

Figure2 : The Stages of Change (headlines from Prochaska & Norcross, 2002. Text in circles original) 

 The support needed for behavior change will be different depending on which stage the 

individual is in, so any intervention will require previous assessment of readiness for change.  

1.3.5.  Motivational interviewing  
Motivational interviewing (MI) has surged over the last few decades as a clinically applicable 

example of a nursing strategy based on a theory of motivation and on principles of cognitive 

behavior theory (CBT). It is both a method and a 'spirit' that health or other professionals can 

use in order to promote behavioral changes in clients (Rollnick, Miller & Butler, 2008). The 

degree of motivation can be said to depend on which Stage of Change the individual is going 

through (Jumean et al, 2012). Drawing on assumptions from the Stages of Change (Prochaska 

& Norcross, 2002), working in the MI spirit means assessing the patient's readiness for 

change before initiating any treatment process. MI can be used independently or as a 

communication strategy in a wider context of empowerment. (Anderson & Funnell, 2009) 

According to Holm Ivarsson (2013), however, MI has the specific intention to induce 

behavioral change, which, as we have seen, is not the case with the empowerment approach 

where empowerment itself is the desired outcome, regardless of the choices that the person 

makes. The MI spirit has been described by the authors as a dance, where the counselor leads 

with empathy and respect. Central aspects are reflective listening aiming at recognizing and 

emphasizing 'change talk'. MI has been shown in a meta-analysis of RCTs to be efficacious 

when used in short encounters targeting for instance body weight, sedentary behavior or 

substance abuse. (Lundahl et al, 2013) This makes MI prone to use in primary care and 

primary prevention, because it is assumed to be more cost-effective than more intensive 

interventions like the DPP. Various large randomized trials evaluating this hypothesis 

(Williams et al, 2013; Moore et al, 2013) are underway but the results are not yet collated or 

made available. Paradoxically, a recent review suggests MI cannot be recommended for self-

management of diabetes (Mulimba et al, 2013). One methodological issue when evaluating 

the treatment outcomes of interventions is that many health professionals believe they are 

delivering MI, while they are not rigorously using the MI spirit, mainly because their skills 
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are not being regularly followed-up by a training supervisor. (Rollnick, Miller & Butler, 

2008)   

1.4. Research problem 

There is substantial amount of research in the field of behavioral change and self-management 

of chronic diseases such as diabetes. Theories of empowerment have gained evidence for the 

treatment of diabetes. When it comes to preventing diabetes through mitigating the effects of 

lifestyle-associated health problems like the metabolic syndrome, the matter of evidence in 

nursing is less clear. This is partly due to the fact that the biomedical, disease-oriented 

paradigm remains strong. Another explanation for the relative lack of interest so far is that 

financial resources of the health care system have been directed towards secondary prevention 

and the treatment of manifest disease rather than invested in primary prevention or even 

health promotion. Theory development in psychology and sociology opens up possibilities for 

cross-disciplinary research into the mechanisms of health behavior.  

In the clinical setting, empowerment and motivational interviewing, with their underlying 

assumption of patient-centeredness as a core value, stand out as more modern tools, as 

opposed to 'traditional information'. In the research field of lifestyle intervention, there is 

consensus on the importance of an empowerment-based philosophy, whether or not 

wholeheartedly adopted by health professionals. Increasing patients' own motivation for 

change theoretically and clinically seems to be a key. However, intervention studies vary in 

theoretical approach, methodological quality and research design, making evaluation and 

comparison difficult. There is a need for synthesizing the various theories contributing to 

explain why some people with metabolic syndrome change their lifestyle, while some do not. 

To what extent can clinical methods or strategies that are well researched in other contexts be 

recommended in dealing with the metabolic syndrome?  

2. AIM 

The aim of this thesis is identify what type of theoretical basis for interventions could lead to 

long-term lifestyle changes in individuals with metabolic syndrome. 

    3. METHOD 

3.1. Design 

This study is designed as a literature review based on articles from scientific databases. The 

initial purpose of the search was to retrieve both quantitative and qualitative studies, to assess 

their respective strength in explaining outcomes and describing processes and factors behind 

these possible results of lifestyle intervention. The content analysis of results in the chosen 

articles is presented and discussed below. 

3.2. Data collection: Search process 

The literature search was performed using Medline and CINAHL databases. Search terms 

were identified through comparing the basic concepts outlined in the background chapter with 

applicable MeSH terms (Cochrane and Medline) and Cinahl Headings, and by studying the 

key words in abstracts of previously found articles, using an 'archaeological approach' 

(Forsberg & Wengström, 2003). The search strategy initially was to include both the context 

(metabolic syndrome) and the phenomenon of interest (behavior mechanisms), with all of the 

relevant theoretical key words, for instance SDT, empowerment and risk perception, to find 

the studies that would be most interesting for this paper. Exclusion criteria were, for practical 

reasons, articles written in another language than English or that could not be obtained online 
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or via the library. This however rendered very poor result, leading to the conclusion that there 

is indeed a lack of synthesis of research in this area. 

The relevant MeSh terms were identified to be: metabolic syndrome [X], cardiovascular risk 

factors, risk reduction behavior, motivation, behavior [mechanisms], lifestyle [intervention]. 

SDT and empowerment were added as keywords. Relevant Cinahl Headings were: metabolic 

syndrome, cardiovascular risk factors, health beliefs, health behavior, motivation, 

motivational interviewing, lifestyle [changes], empowerment. The search was subsequently 

extended to combine the chosen MeSh/Cinahl Headings terms with "self-determination 

theory" as a key word.  

The search was initially refined to meet the following inclusion criteria: peer reviewed journal 

(for Cinahl), English language, not older than 5 years (publication year 2009-2014). In the 

case there were more than 100 hits for a combination of two terms, a third term was added to 

refine the search. Only original research was included. Older research reports as well as 

reviews and meta-analyses however were retained for enriching the background chapter.  

To increase sensitivity regarding nursing interventions and behavioral modification, a 

subsequent search in Cinahl and Medline based on key words was performed. The chosen key 

words were: metabolic syndrome, behavioral modification/changes, lifestyle, risk perception, 

empowerment, motivational interviewing. From the key word search 18 original articles 

which had not appeared in the previous searched were judged highly relevant for the aims of 

this thesis and therefore were included in the analysis.  

 3.3. Data collection: Selection and sampling 

Titles and abstracts were scanned to exclude studies that did not fit the aims and research 

questions, e.g. not having a nursing focus or with a main context other than the metabolic 

syndrome (such as substance abuse, smoking or manifest diabetes). Duplicates were removed. 

Only original research was included. Study protocols and pilot studies were excluded for lack 

of reliable results. A total number of 57 articles were further examined. Quality assessment of 

chosen articles was performed according to recommended models for quantitative and 

qualitative studies respectively (See appendix 3). Due to the limited scope of a thesis at this 

level, in the final analysis only results from the reported interventions, mostly RCTs, could be 

included, and those cross-sectional studies using data from baseline or follow-up phases of 

interventions (See table 1 for a summary of main results). Since the focus of this thesis is on 

underlying factors, studies with unclear theoretical focus and/or a mere presentation of 

outcome data were classified as less relevant for the purpose of this investigation, and 

excluded from the sample. To deepen the analysis, two articles with qualitative analyses of 

important variables studied in intervention studies were also included. Findings and 

conclusions from the rest of the articles was eventually used for the background and 

discussion chapters. The final number of articles which met all the inclusion criteria and were 

retained for subsequent analysis was 26, 18 out of which were intervention studies designed 

as randomized controlled trials or similar types of experimental design, 5 were cross-sectional 

or cohort studies using data from intervention studies, and 3 had qualitative approaches and/or 

exploratory designs aimed at developing effective interventions. The full matrix of analyzed 

articles is available in Appendix 3. The detailed search and sampling process is accounted for 

in appendices 1 and 2. 

3. 4. Data analysis 

The results of the chosen articles, including intervention designs, were summarized and 

theoretical frameworks were identified, when applicable. There was an attempt to analyze the 

content of the presentations of results in the chosen studies, according to themes. The 
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following themes appeared: alternative ways of designing interventions, time frames, outcome 

measures, socio-demographic variables. The interpreted meaning of each theme is expressed 

in italics following the respective headlines. Identified themes subsequently were compared to 

the respective theoretical assumptions in the search for possible patterns.  

3.5. Ethical considerations 

No first-hand information was collected for this study, which is entirely based on previously 

published scientific reports, having discussed ethical issues and having obtained the necessary 

permits when applicable.  Some studies focus on minority group populations with special 

needs. The generalizability of results could therefore be questioned, but nevertheless these 

studies were chosen to be included in the analysis, since knowledge about populations 

deviating from the norm is scarce and needs to be incorporated into clinical practice to a 

larger extent than is the case today. Indeed, ethnic minorities, socio-economically 

disadvantaged people as well as individuals with mental disorders are especially vulnerable 

groups that merit more attention from research than they are usually given. (Cabassa, Ezell& 

Lewis-Fernández, 2010) 

 

4. RESULTS 

The selected articles are summarized in Table 1 below. 

4.1. Outcomes and theoretical framework in the selected studies 
 

Table 1: Summary of Selected articles (see also Appendix 3) 

No. Author/title 

 

Type of study Theoretical 

framework 

 

Outcomes/Results 

 

1. Chang et al 

(2009).  

 

Non- 

Randomized 

CT 

Empowerment Empowerment interventions are more effective than 

standard care on hypertensive adults with metabolic 

syndrome.  

2. Cox et al 

(2013) 

 

RCT MI, 

Empowerment 

All risk factors were significantly improved through 

the lifestyle intervention. In one year, the prevalence 

of MetS fell from 79.2% to 52.8%. 

3. Eriksson et al 

(2009) 

 

 

RCT Transtheoretical 

Model/Stages 

of Change 

36 months after randomization waist circumference 

was significantly reduced in intervention group. 

Glucose and lipid levels did not differ between 

groups. PA had increased more in the intervention 

group than for controls. 

4. Farrimond et al 

(2010) 

Qualitative 

interview study 

Risk Perception Individuals of 'high risk' had found coping strategies 

that involved '"social comparison and risk 

minimization", to reduce their vulnerability. They 

perceived a difference between 'knowing' and 'feeling' 

the risk of illness. Normalization of CVD risk 

occurred and was related to the potential for behavior 

change.  In that way, having a high CVD risk resulted 

in a "healthy identity" which could both enhance and 

limit lifestyle changes. 

5. Gerstel et al 

(2013) 

 

RCT CBT No significant differences between intervention group 

and controls, both showed improved parameters at the 

end of the study. Hawthorne effect? 

6. Gourlan., 

Sarrazin, P. & 

Trouillod, D. 

RCT MI,  

SDT 

Standard Weight Loss Program (SWLP) + MI phone 

sessions had greater impact on BMI and physical 

activity than SWLP alone. Participants receiving the 
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(2013) 

 

 

 

 

MI-based intervention reported perceiving better 

autonomy support from health professionals, 

increased intrinsic motivation and decreased 

amotivation compared to SWLP. Both groups 

reported increases in perceived competence towards 

PA. No change in aspects of controlled motivation 

was recorded in any group. 

7. Haruyama et al 

(2009) 

 

 

RCT Not defined Lifestyle behavior and CVD risk factors were 

significantly improved compared to control group. 

The effects of the intervention were greater on women 

than on men. 

Reasons for dropout were investigated and were 

stated as loss of interest in the program. 

8. Hivert et al 

(2009) 

 

Cross-sectional Risk Perception Positive correlation between perceived risk and a 

family history of diabetes, but not between high 

perceived risk and the likelihood of being ready to 

make changes toward a healthier lifestyle. Patients 

with high actual risk did not intend to change their 

behavior to any greater extent than those with medium 

risk. 

9. Jumean et al. 

(2012). 

 

 

 

RCT Transtheoretical 

Model; 

Health Belief  

Model/Risk 

Perception 

Follow-up at 6 weeks showed diagnosis of MetS had 

increased risk perception and motivation towards 

healthy behavior, compared to the group receiving 

only the diagnosis of individual risk factors. 

10. Kramer et al 

(2009) 

Non-randomized 

prospective 

design 

CBT  The intervention was a 12-session group program 

over a time period of 3 months, adapted from the 

individual 16-session DPP, to reduce the cost. Focus 

on healthy food choices and pedometer use was 

enhanced, as well as on self-monitoring. Staff 

received training and support in behavioral skills and 

group management. Goal: 7% weight loss. 

The level of attendance was positively associated with 

weight loss. Mean weight loss was 7.4 pounds or 0.5 

pounds per week (p<0.001). Waist circumference also 

decreased significantly in both groups from baseline 

to post-intervention (3 months). 80% of those who 

had reached the weight loss goal had kept their new 

weight 6 months post-intervention. 

11. Leblanc et al 

(2014) 

 

 

Cross-sectional, 

baseline survey 

SDT Positive correlation between high global SDI and 

eating-related SDI. At equal levels of SDI there were 

gender-specific differences in eating-related 

motivation: intrinsic motivation and integrated 

regulation are lower in men than in women. 

12. Lindahl et al 

(2009) 

 

 

 

 

 

RCT CBT Intensive residential intervention led to significant 

improvements in CVD risk factors and reduction of 

diabetes risk 1 year post-intervention and worked well 

in a population with lower education. At 3and 5 years, 

most of the beneficial effects of the intervention had 

disappeared because lifestyle changes had not been 

sustained. Level of sustainability was higher for PA 

than for dietary changes. However, diabetes risk 

reduction was 40% at 3 yrs and 25% at 5 years. 
13. Ma et al (2012) RCT Transtheoretical 

model, CBT 

At month 15, participants in all three groups (face-to-

face, DVD or control with no information) had lost 

weight but most in the face-to-face intervention 

group. 15 of 81 of the control group had joined a 

weight-loss program outside the study. For women, 

coach-led intervention was more effective than the 

DVD. Men benefited equally from the two types of 
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intervention.  

14. Miettola et al 

(2012) 

Cohort Health Beliefs Prevalence of MetS was 38%. 
4 lay health views were identified: ‘blame-shifting’ 

towards external factors, denial, high awareness and 

social alienation. 
Blame-shifting and social alienation were 

significantly associated with MetS. 

15. Nolan et al 

(2012) 

RCT Transtheoretical 

model, CBT, (MI) 

Results indicate that participants receiving >8 e.-

messages reduced their systolic BP and total 

cholesterol, but not diastolic BP. 

16. Okosun et al 

(2012) 

Cross-sectional 

study, 

Risk perception, but 

not theoretically 

defined 

Subjects who had been told of increased diabetes risk 

were significantly more prone to adopting healthy 

lifestyle behaviors, than those who had not received 

that message. There was also a positive correlation 

between adiposity and behavior change following risk 

awareness. 

17. Orchard et al 

(2013) 

RCT, evaluation 

of intervention 

Not specified At 10 years compared with baseline, blood pressure 

and dyslipidemia were significantly reduced in all 

three groups (intervention, metformin or placebo), but 

most in the lifestyle intervention group. Participants in 

the intervention group also used less medication for 

lipids (p<0.01) and BP (p<0.09). The ‘bridge period’ 

intensive intervention for all participants after 3 years 

had little impact on risk outcome.   

18. Rautio et al 

(2012) 

Cohort study (1-

year follow-up 

of intervention 

study) 

Empowerment Effectiveness of lifestyle intervention was related to 

family history of DM only in men. 

19. Reinehr, T., 

Kleber, M., 

Toschke, A.M. 

(2009) 

Non-randomized  

CT 

CBT 

Empowerment 

 

Lifestyle intervention (using a mix of nutritional 

information, exercise therapy, behavioral therapy in 

individual and family sessions, and a course for 

parents), reduced prevalence of metabolic syndrome 

in children. 
20. Salmela et al 

(2012) 

 

Survey + 

baseline data 

from RCT 

Transtheoretical 

Model,  

Not defined 

52% of women and 36% of men perceived a need for 

counseling. Higher education, younger age and, 

among men, being single, increased the likelihood of 

perceiving need. In relation to the Stages of Change 

theory individuals at pre-contemplation and 

contemplation stages were less likely to report need 

for counseling. A high proportion of those who 

thought they needed counseling later either refused 

(35%) or agreed only to self-directed intervention 

(30%), leaving only 35% of participants (mostly 

women) who agreed to receive lifestyle intervention 

from health professionals. There was a correlation 

between perceived need for lifestyle counseling and 

actual attendance only among women.  

21. Senesael et al 

(2013) 

RCT Self-management 

(?) 

Significant improvement in blood pressure in both 

study groups, but especially among those with lower 

risk at the onset. The other outcome measures were 

not improved in any group. Overall risk decrease was 

not statistically significant. Encouragement by email 

or letter did not lead to better results than standard 

care. 

22.  Somerset et al 

(2011) 

RCT Not defined,  

response to CBT- 

and SDT-based 

interventions 

Subjects with higher depression scores were 

significantly more likely to drop out of the 

intervention before 10 weeks. 
There were no significant changes in body weight in 

the intervention group, whereas the control group 

gained weight. 
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23. St George et al 

(2009) 

 

 

 

RCT Transtheoretical 

Model, 

CBT/MI  

Participants in the moderate-intensity intervention 

improved all their metabolic risk factors. Low-

intensity intervention led to improvement of some but 

not all factors. In the control group receiving standard 

care there were no significant changes in any of the 

outcome parameters. 
24. Sussmann et al 

(2013) 

Interview study; 

intervention 

development and 

evaluation 

Not specified To develop the intervention, 15 interviews were 

carried out and the following themes emerged: “media 

use; functional definition of health; barriers to weight 

loss in the school; strategies to achieve weight loss”. 

Taking these views into account, an intervention DVD 

was developed during 6 monthly group meetings, and 

subsequently tested on 28 students in a process 

evaluation, indicating improvements in BMI and 

waist circumference compared to controls. 

25. Usher et al 

(2012) 

RCT Case managers 

 

Mean weight change in intervention group was -

0.74kg, slightly higher than controls. The results were 

not statistically significant. 

26. Yamashiro et al 

(2010) 

RCT Not specified At 10 months BMI, HDL-cholesterol and blood sugar 

levels were ameliorated in both intervention groups 

compared to control. Mean number of MetS 

components were only improved in the extended 

intervention group. The decrease in BMI persisted at 

22 months, as did changes in HDL-cholesterol. BP 

was improved only in extended intervention group. At 

34 months, both intervention groups showed 

improvements in mean number of MetS components 

compared to baseline and to controls. However, 

fasting plasma glucose levels had risen in all three 

groups from baseline to month 34. No statistically 

significant differences from baseline to 34 months 

was found between intervention groups in any of the 

outcome measures. 

 

4.2. Themes in results 

4.2.1. Intervention designs and populations/study groups 

Successful interventions are comprehensive and intensive; aiming both at weight reduction 

through diet and increasing physical activity.  

Many interventions (Eriksson et al, 2009; Kramer et al, 2009; Ma et al, 2012; Nolan et al, 

2012; Orchard et al, 2013; Rautio et al, 2012; Salmela et al, 2012; Usher et al, 2012) follow a 

similar protocol, largely based on the DPP, but with some adaptations. Interventions may 

claim various theoretical bases but the organization and probably also the content of sessions 

show consistent similarities, according to the pattern: dietary information - therapy session 

(individual or group) - supervised PA. They are intensive and highly structured, with 

scheduled activities for several months. 

Where the original intervention (DPP Group, 2002) had shown a dramatic decrease in 

diabetes incidence, the results in this sample are more moderate, but still significant for most 

outcome measures. Lindahl et al (2009) report a risk reduction of 40% at 3 years and 25% 5 

years after the intervention. Eriksson et al (2009) found significant improvements f waist 

circumference and PA levels after 36 months, in the intervention group compared to controls.  

The 10-year follow-up of the DPP (Orchard et al, 2013) reported significant improvements of 

outcome measures in all three study groups (metformin, lifestyle, placebo), but most in the 
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lifestyle intervention group. No calculation of diabetes risk reduction was being presented in 

the article, rendering comparison with the original DPP difficult. Kramer et al (2009) used an 

adapted model of the DPP, aimed at cutting costs by reducing the number of sessions and 

focusing on self-monitoring. Results at three months from baseline showed significant but 

modest improvements in weight and waist circumference. Attendance levels were relatively 

low and calculation of mean weight loss of 3.4 kg therefore is based on a small sample. 

 Only two studies (Gerstel et al, 2012; Usher et al, 2012) in the sample reported no significant 

effect compared to controls. 

Intensive and closely supervised interventions in general do result in weight loss and 

improvement of metabolic syndrome parameters, but what happens after the intervention has 

ended often remains uncertain. Those interventions that measure other aspects of MetS and 

especially waist circumference can be said to have a higher level of external validity with 

regard to improvement of MetS, even if weight loss could be both directly and indirectly 

related to prevention and treatment of MetS. Interestingly, all studies which had waist 

circumference as an outcome measure noted statistically significant improvement for that 

parameter, indicating that they were effective in treating the metabolic syndrome.   

Some of the studies (St George et al, 2009; Yamashiro et al, 2010) specifically compare 

intensive versus low-intensity interventions. There seems to be a slight benefit in more 

intensive interventions. 

Sometimes there are unexpected results in control groups. This could be explained by the 

Hawthorne effect (Gerstel et al, 2012; Usher et al, 2012; Ma et al, 2012) which induces 

positive changes in individuals by the mere fact that they know they are part of a scientific 

study.  For instance, Ma et al (2012) reported that 18% of the individuals in the control group 

had joined weight loss programs outside the study setting during the intervention period.   

Another way of comparing outcomes could be to consider the drop-out rates. In general drop-

out rates in this sample are low but this could be due partly to strict selection at the onset. 

Haruyama et al (2009) interviewed persons who had dropped out of the study to find out the 

subjective reasons, which were stated as loss of interest in the program. Several other studies 

present the socio-demographic and clinical [baseline] characteristics of drop-outs and find 

various patterns like younger age, lower socio-economic status etc. The study by Somerset et 

al (2011) which as aimed at psychosocial factors found that severity of depressive symptoms 

was directly associated with dropping out of lifestyle interventions. Yet other studies like 

Reinehr et al (2009) excluded eligible participants already at baseline considering the 

likelihood that they might be lost to follow-up (living far away or being less motivated). 

Since study designs, notably sampling and selection processes differ, comparison of 

interventions in terms of effectiveness is not obvious.  

4.2.2. Alternative ways of organizing interventions  

The importance of media use to young people was highlighted as a theme in the qualitative 

part of Sussmann et al (2013). Using the Internet, telephone or other means of communication 

could also, hypothetically, be a way of rendering interventions more cost-effective. However, 

Senesael et al (2013) did not find e-mail or post reminders an effective way of sustaining 

lifestyle changes. Nolan et al (2012) on the other hand, found a small benefit over standard 

care of regular MI-based emails in reducing blood pressure and cholesterol levels. The results 

of Ma et al (2012) indicate that face-to-face coaching sessions are more effective than 

watching the same message on a DVD, but that both methods lead to some improvement. 
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Another aspect of web-based interventions is the difficulty of creating a proper research 

environment, since information is highly accessible and can easily leak between study groups. 

As an example, Nolan et al (2012) were not able to use data from the control group since it 

turned out they had had access to the same e-platform as the intervention group.  

In sum, the use of ICT (communication technology) show hesitating results with gender and 

age differences in terms of adherence and subsequent results. All included studies with this 

kind of approach suggest further research regarding the use of  these technologies over other 

methods for achieving lifestyle changes. 

4.2.3. Time frames 

Most interventions have time frames shorter than or equal to one year. 12 of the selected 

studies lasted for between 8 weeks and 1 year. The value of such short-term projects could be 

questioned (in a lifetime perspective) 

Long-term follow-ups. Only 6 out of 18 interventions described in the articles lasted for more 

than 1 year (Lindahl et al, 2009: 5 years; Haruyama et al, 2010: 15 months;  Eriksson et al, 

2009: 36 months; Ma et al, 2012: 15 months; Orchard et al, 2013: 10 yrs; Yamashiro et al, 

2010: 34 months). Results are not unanimous as to the effect of lifestyle intervention. For 

example, Yamashiro et al (2010) found significant improvements in MetS parameters at 34 

months from baseline, whereas Lindahl et al (2009) found that most benefits from lifestyle 

intervention had disappeared within 5 years. It seems as increased PA levels are the least 

difficult parameter to sustain, indicating that behavior change actually is achieved to some 

extent, although other measures may not have been improved.  The study by Yamashiro et al 

(2010), with follow-up after 34 months, indicated that the length of the intervention actually 

had little impact on the result. 

4.2.4. Outcome measures 

Outcome measures tend to be clinical values rather than assessments of motivational 

enhancement. Diagnostic criteria for metabolic syndrome are sometimes supplemented with 

various types of questionnaire instruments measuring behavior change. Dietary intake and PA 

are often registered as self-reported, which may be biased or incomplete and therefore 

compromises reliability of studies. Several intervention have chosen BMI as primary 

outcome, and therefore are less relevant to the research question, since overweight is not one 

of the diagnostic criteria for MetS but of course is indirectly related to the trunk fat as well as 

to BP levels and dyslipidemia and insulin resistance. On the other hand BMI is easier to 

measure in a reliable way than waist circumference or other estimations of visceral fat, and 

much cheaper than laboratory analyses. Yamashiro et al (2010) used the somewhat unusual 

procedure to calculate the mean number of MetS components as one of the outcome measures 

in their study. They found that the intervention reduced the mean number of MetS 

components but without explaining whether this had any clinical relevance. St George et al 

(2009) stand out in the sample for the choice to use as inclusion criteria elevated liver 

enzymes, which may have led to results valid for other populations (essentially younger) than 

those usually studied. Another study design which differs from the rest is that of Miettola et al 

(2012) who tested a new survey instrument for measuring health beliefs relative to MetS. 

4.2.5. Socio-demographic variables 

The sample represents a notable geographical spread including Asian, American, Australian, 

and European populations and settings. Research has been carried out both in ethnically 

homogeneous (Lindahl et al, 2009; Eriksson et al 2009; Haruyama et al, 2009; Chang et al, 

2009; Miettola et al, 2012; Yamashiro et al, 2010) and heterogeneous (Orchard et al, 2013; 

Farrimond et al, 2010; Okosun et al, 2012) populations within study countries. It can be noted 
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however that the sample does not include any study from low- or middle- income country, 

despite the fact that the metabolic syndrome and its associated conditions increase the most in 

economically disadvantaged parts of the world. 

The fact that some studies are conducted in very homogeneous settings indicates that culture 

may have impacted on overall results, and that generalizability across countries may be 

questioned. Since previous research has stressed the importance of culturally sensitive 

approaches to lifestyle changes, it is surprising that most interventions seem to follow a 

universal program not being adapted to local culture. 

 

Gender is another important category influencing interpretation of the material. Most studies 

are biased toward the female gender, in terms of numbers of participants. This is because in 

general, women volunteer to participate in interventions to a greater extent than men. The 

studies that report significant outcome differences across gender lines are Rautio et al (2012), 

Leblanc et al (2014); Ma et al. (2012), Salmela et al (2012). Salmela et al (2012) found that 

recognition of need for lifestyle counseling was related to actual attendance only in women. 

Leblanc et al (2014) found that women have higher levels of intrinsic motivation, but they 

also seem to be more dependent on personal support (Ma et al, 2012). Therefore, for women, 

media-based or indirect contact through DVD, email, or phone may be less effective than 

physical encounters with health professionals. Men seem to benefit equally from interventions 

regardless of the means of communication.  According to Rautio et al (2012), they are also 

more prone to attend preventive visits based on the knowledge of a family history of diabetes. 

 

When it comes to vulnerable groups, these are underrepresented in the sample. Only one 

study (Usher et al, 2012) concerns mentally ill individuals. A few studies (Lindahl et al, 2009; 

Miettola et al, 2012; Rautio et al, 2012) specify that the studied sample come from lower 

education and income strata. 
 

The sample includes a few studies on children/adolescents (Gourlan et al, 2013; Reinehr et al, 

2009; Sussmann et al, 2013). The other articles are based on adult samples, with a bias toward 

middle-aged or older subjects, for natural reasons, since MetS develops and prevalence 

increases with age. In two of the studies (Reinehr et al 2009; Sussmann et al, 2013), families 

are involved as collaborators in the study. This is the main difference in comparison with 

studies performed on adults. It seems as if the methodologies in use (CBT, MI) function as 

well on adolescents or older children, and according to Sussmann et al (2013), extending the 

research group to the participants as collaborators worked well and increased acceptability of 

the intervention among those who were targeted.  

4.3. Theoretical assumptions behind studies 

4.3.1. Risk perception 

The concept of risk in some studies is thought to have a positive correlation (Jumean et al, 

2012; Okosun et al, 2012) and in others (Hivert et al, 2009; Rautio et al, 2012) to have no 

association with subsequent health behavior. Hivert et al (2009) found that acknowledging  

own risk was related to having had a close relative with diabetes, but that this risk perception 

did not alter the person's lifestyle choices to any significant extent. In sum, family history of 

DM does not seem to be particularly relevant for explaining or predicting success in diabetes 

prevention (Rautio et al, 2012), except maybe for men. These studies confirm the theoretical 

model that considers the aspect of culture (in a wide sense) in relation to risk perception and 

to the design of a lifestyle intervention that would maximize adherence. Farrimond et al 

(2010) investigated patients' conceptions of risk and found the occurrence of a normalization 

process where the 'high risk individual' developed a 'healthy identity' which could both 
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enhance and impede motivation for lifestyle change. Farrimond et al (2010) concluded that 

primary prevention interventions need to be context-sensitive (age, gender, social position) 

and based on patients' own understanding of their risk. 

The overall result from the material is that the risk perception theory framework does not 

adequately explain behavior mechanisms involved in making lifestyle changes (Hivert et al, 

2009). Perceiving need for lifestyle counseling does not lead to voluntary attendance in 

lifestyle interventions. Other ways of supporting lifestyle changes than through supervised 

interventions should be encouraged. (Salmela et al, 2012) This has also been corroborated by 

qualitative (Jones et al, 2011) as well as survey (Martell et al, 2009) studies not included in 

this review. Other dimensions of behavior theory than perceived risk need to be taken into 

account in order to understand what can motivate patients to make healthy changes. (Hivert et 

al, 2009; Jones et al, 2011; Martell et al, 2009) The data presented here indicate that the 

concept of risk should continue to be regarded as a controversial component.  

4.3.2. CBT/TTM 

Most studies in the sample claim to be based on the principles of cognitive behavior therapy 

and more specifically the Transtheoretical model of behavior change, including the Stages of 

Change. (Eriksson et al, 2009; Gerstel et al, 2012; Jumean et al, 2012; Kramer et al, 2009; 

Lindahl et al., 2009; Ma et al, 2012; Nolan et al, 2012; Reinehr et al, 2009; Salmela et al, 

2012 and St George et al, 2009) These 10 interventions have in common that they claim to 

focus on individualized or group support modeled on CBT principles. However, it is not 

always clear from the description how this is achieved or targeted. It is sometimes vaguely 

referred to as 'strategies for behavior change'. Cox et al (2013) as well as Eriksson et al (2009) 

modeled support in interventions according to readiness for change. This meant basically 

focusing on relapse prevention in the maintenance phase, on trigger recognition in the 

preparation and action phases and on coping with emotions in the previous phases. Which 

methods were used for individuals in the pre-contemplation phase was not specified in any of 

the studies. It is also not clear how activities were presented to participants and how less 

motivated participants were taken care of; whether they were just allowed to drop out or if 

they were convinced to stay and perform the activities although not motivated. These details 

however are crucial for interpreting the results of interventions. Results of program using 

CBT approaches are similar in the sense that they achieve some effect on MetS parameters 

compared to controls. Reasons for drop-out are rarely analyzed and therefore it is difficult to 

know whether the final samples are representative. For instance, the study by Reinehr et al 

(2009) beforehand excluded unmotivated families and therefore the validity of results 

indicating reduced prevalence of MetS could be questioned.  

4.3.3. Motivational interviewing  

MI as a theoretical framework is used by Cox et al (2013), Gourlan et al. (2013), Nolan et al. 

(2012) and St George et al (2009). Nolan et al (2012) used e-mail and Gourlan et al (2013) 

phone conversations whereas Cox et al (2013) and St George et al (2009) practiced one-on-

one MI sessions. St George et al (2009) as well as Gourlan et al (2013) carefully describe 

training and supervising procedures for the staff performing consultations. The study by 

Gourlan et al (2013) stands out because the MI treatment was not delivered by a registered 

nurse or a doctor but by a doctoral student in sports education, thus stressing that MI skills are 

not limited to the health care sector. 

4.3.4. Empowerment 

Studies using empowerment as an explicit philosophy are not common in this sample. (Chang 

et al., 2009; Cox, et al. 2013; Rautio et al 2012; Reinehr, Kleber & Toschke, 2009) This 
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relative minority could be due to the fact that the empowerment philosophy is not so 

regulating and directive, while most interventions are. Also, empowerment being less 

concrete as a method compared to MI, it could well be the underlying ethical framework of an 

intervention without it being clearly stated. However, lifestyle interventions of course have a 

desired outcome of achieving change in behavior, and therefore it would not be illogical to 

choose other theoretical assumptions than empowerment before starting an intervention. 

Nevertheless, all empowerment-based interventions in the sample reported good results. 

Chang et al (2009) and Cox et al (2013) found that empowerment significantly improved 

MetS parameters compared to standard care. Chang et al (2009) specifically trained both 

study nurses and participants in the empowerment approach, encouraging attention to patients' 

concerns and emotions regarding lifestyle changes, while the standard care group only 

received straightforward information and health examinations. From their study on children, 

Reinehr et al (2009) reported a decreased prevalence of the metabolic syndrome but the 

sample was biased toward already motivated subjects. 

4.3.5. Self-Determination Theory 

One of the rare studies in the sample with a clear theoretical focus on SDT is the one by 

Gourlan, Sarrazin & Trouillod (2013), which used self-determination as the main outcome 

measure in the evaluation of an MI-based intervention to increase PA in a population of obese 

adolescents. They found that adding MI sessions, even delivered by phone, to a standard 

weight loss program, had the benefit of increasing participants' intrinsic motivation. 

Moreover, they felt the support by health professionals in building their autonomy. Controlled 

motivation, on the other hand, was not influenced by any of the interventions. These results 

imply that MI could actually has the potential to increase patients' autonomy and intrinsic 

motivation, and that it does not necessarily have to include face-to-face meetings. Leblanc et 

al (2014), using SDT as part of their theoretical framework suggest that interventions should 

aim to increase general SDI (self-determination index, the chosen outcome measure), as well 

as PA- and eating-related SDI, taking gender differences into account. Gender differences in 

eating behavior may partly be explained by SDT theory. In sum, SDT may play a part in 

explaining and predicting behavior change, but may not be applicable in those cases where a 

person's autonomy is under threat, by for instance mental illness or socio-economic 

vulnerability. However, the minority of studies trying to analyze behavior change in terms of 

SDT contribute with viable explanations of why other studies that achieve great results in 

tightly controlled circumstances fail in the long term.  

4.4. Merging theory and clinical reality to explain outcomes 

Many reports from intervention studies focus on describing the analysis process rather than 

the intervention itself and its underlying theoretical assumptions – which may have been 

described in earlier publications, i.e. study protocols. Studies which do address motivational 

variables show contradicting results, indicating there is a need for further research and meta-

analyses in order to classify interventions as more or less effective. 

It seems as if theories on behavior change do not always fit the clinical situation. As Somerset 

et al (2011) point out, theories like SDT and the Transtheoretical model presuppose a normal 

level of psychosocial functioning in rational individuals without psychiatric disorders like 

major depression, a condition which is complexly related to prevalence of MetS. Intervention 

studies of people with more serious psychiatric illness are few and the only one in this sample 

(Usher et al, 2012) showed no significant results on body weight. It is also the only 

intervention study in the sample that showed negative short term results. One factor 

explaining this might be that theoretical preconceptions about behavioral changes are not 

applicable on the population in question. Underlying factors could account for these 
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differences in outcomes. The sample confirms some points in previous research about a lack 

of consistency between patients' risk perception and objective measures. One the other hand, 

some of the studies (Jumean, 2012; Orchard, 2013) seem to be positive about the potential in 

access to information about risk and subsequent motivation towards behavior modification. 

A recurrent latent theme in many of the included articles is that understanding of motivation 

variables is necessary for intervention design. Another conclusion from gender and 

population-specific differences is that interventions need to be sensitive to socio-cultural 

issues that may influence health behavior. 

4.5. Summary and synthesis of results 

An attempt to summarize results is presented in the figures below. Figure 3 summarizes main 

findings from intervention studies in the sample. The top left corner represents the hard-core, 

fact-based elements that are necessary for performing and evaluating behavior change. The 

bottom right corner presents the practical exercises required to actually change habits 

especially in regard to PA but also to diet. Some interventions have coach-led training and 

workshops, while others stop at the information level, leaving to participants to take action.  

Figure 3: Elements of effective interventions (original figure) 

The other two rectangles in Figure 3 concern motivational issues at psychological, theoretical 

and philosophical levels. The degree to which these aspects are taken into account in 

interventions varies and is not always clearly specified. 

Figure 4 describes a tentative identification of possible clues to designing successful lifestyle 

interventions, based on the results from the studies in the sample. The material has shown that 

individually tailored interventions concerned with gender, cultural, psychosocial and socio-

economic aspects and conducted with respect of participants' life goals, tend to be more 

acceptable and more feasible.  
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Figure 4: Sustainable effects of lifestyle interventions (original figure) 

 

Having said all this, there remains a great challenge in maintaining effects in the long run 

since adherence to long-term lifestyle changes is a problem in most studied settings. 

5. DISCUSSION 

5.1. Methodological discussion 

This paper has a number of limitations resulting from the choices made along the research 

process. 

First, concerning the reliability of the search strategy, adopting a strict time frame of five 

years may have led to the exclusion of relevant and interesting research. Using search terms 

related to the previous choice of theoretical orientations may have biased search results. Other 

search terms might have yielded very different results. One strong argument for this is that 

only three articles overlapped between the MesH and key word searches performed (see 

Appendix 3). This calls into question the specificity of the search strategy and the reliability 

of the sample, despite the attempt to describe the search process as carefully as possible. 

Another weak point is the selection process where some articles were discarded and others 

retained. The use of a standardized assessment scheme enhances reliability, but in the end it is 

not always easy to draw a clear line between good and flawed research based on the 

presentation in a short article.  

Second, as far as both reliability and validity issues are concerned, the way the research 

question was formulated presupposed that it would be possible to compare and evaluate 

results. However, no quantitative evaluation or statistical analysis has been performed on the 

material. This study therefore is neither a systematic literature review nor a meta-synthesis or 

meta-analysis, but rather descriptive in its design. The lack of a reliable, consistent and 

scientifically recognized analysis method is a serious problem in this dissertation.  
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There also was a hypothesis that health psychology theories could help in understanding the 

outcomes of intervention studies. This in the end becomes a tautology since studies without a 

clear theoretical framework were excluded during the search process. Interpreting the results 

of intervention studies in this direction in a consistent way, would also require more in-depth 

analysis with qualitative aspects of participants' experiences. Validity can be described as  the 

answer to the question: 'to what extent is this work what it claims to be about?'. It might have 

been wise to only include studies on a given category of people, i.e. children or adults, instead 

of both. One reason why it is difficult to draw unambiguous conclusions is the somewhat 

eclectic character of the material in terms of research populations. 

Despite these methodological flaws, this paper has the benefit of attempting to incorporate 

findings from cross-sectional and qualitative studies, as well as theoretical reasoning, into the 

interpretation of intervention results. This possibly contributes to a more multifaceted picture 

of the diverging tendencies in quantitative reports.  

5.2. Discussion of results 

Most studies included in this sample are RCTs, which are generally thought to be of higher 

reliability than other research designs.  

Apart from a few exceptions, the findings of the studies indicate that lifestyle interventions 

reduce both risk, incidence and prevalence of metabolic syndrome in the short term. Still, 

evaluations of long-term results are few and discouraging. The exact design of the 

intervention and the behavioral strategies used are not always sufficiently described to assess 

the respective value of various approaches. It is also difficult to know whether a stated 

theoretical framework used either in the intervention or in the analysis of results was really 

reflected in the clinical situation. RCT studies may have high reliability and high internal 

validity but not necessarily high external validity, since the answer to the research question 

may not be relevant to the wider public health perspective. It is possible that the persons that 

would benefit the most from interventions are not volunteering for participation. Those who 

claim they need lifestyle counseling do not tend to attend to any particular extent. (Salmela et 

al, 2012) It could be argued that interventions prove effective in relation to the research 

question the set out to answer, but not necessarily in terms of the real research problem, that 

is: how can behavior change be achieved?   

Another frequent problem is the sample bias towards including more motivated subjects, both 

at baseline selection, during and after the intervention. Those that are less motivated are often 

lost to follow-up. This is a serious issue affecting the external validity of lifestyle intervention 

studies - on the other hand all educational programs face the same dilemma since motivated 

participants are more likely to volunteer, and to complete, the project. On the other hand, of 

course some motivation is required to participate in a study unless conducted in a very 

authoritarian setting. In some cases (Sussmann et al., 2013) subjects even received financial 

compensation for participating, which may have increased motivation even more.  

 Studies, for practical reasons, cannot be blinded neither to participants nor to researchers, 

except maybe in the analysis of data. Control groups receiving 'standard care' could possibly 

also benefit from information, attention paid through health checks etc, which would attenuate 

the differences between study groups. This is possibly a problem for internal research validity 

but hardly for public health. 

 One way of mitigating the effects of this bias is to consider the results from cross-sectional 

analyses and exploratory studies, both as part of interventions and drawing on samples from 

the general population, to a larger extent than is usually the case in research reviews.   
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The overwhelming majority of studies based on lifestyle interventions have quantitative 

designs, and descriptive exploration of individuals' motivational processes are rare in this 

sample. Studies with a qualitative design are often performed as part of the preparations of an 

intervention or to develop theory. They add to the body of knowledge by convening a deeper 

understanding of peoples' lifeworlds, experiences and conceptions and may explain why 

sometimes the figures don't 'add up'. Using a qualitative research approach to part of the 

material could also be a way of validating quantitative data and evaluating the 

theoretical/methodological rigor of interventions (did the patients perceive the nurse or doctor 

respected their decisions, did they feel their motivation was coming from within etc, did they 

experience a voluntary change in their own priorities following the intervention...) 

There is an increasing demand for methods adapting the findings of large-scale intervention 

studies to the clinical setting of primary care, and some of the studies included in this thesis 

are such examples. Yet other pilot studies or study protocols with promising designs have 

been excluded due to lack of results.  

5.3. Conclusion 

The research aim was to identify what type of intervention could lead to long-term lifestyle 

changes in individuals with metabolic syndrome. 

Results were analyzed in relation to the proposed theoretical framework and to other findings 

on behavior change in this patient group. 

The main point of this thesis is that there is a fundamental difference between efficacious and 

efficient interventions, and that most interventions in the sample are efficacious but not 

necessarily efficient. This means, they respond affirmatively to the question: "can it work?" 

but with a negative to "Will it work?", and furthermore, "Can it be made available to those 

who need it at an affordable cost?" (Drummond et al, 2005).  The dichotomy appears because 

efficacious interventions tend to be costly, and present a lack of sustainability of results over 

time. As shown, most of these interventions are efficacious relative to the chosen outcome 

measures in the short term but either are not followed-up or report inconsistent or weaker 

results when the time frame is extended. That is why the conclusion may be drawn that their 

effectiveness is limited, even if the purpose of this study was not to evaluate health economy 

aspects. It can be noted that some promising results come from studies using cheaper methods 

including shorter consultations or telephone calls instead of one-to-one therapy sessions and 

tight curricula with many scheduled activities, but these need to be corroborated by further 

evidence. 

From the sample used for this study, there can be no valid conclusion drawn as to which 

theoretical framework is best suited for developing interventions. Many programs follow a 

similar protocol, and are actually variants of the DPP, using a firmly supervised, 

comprehensive method combining teaching sessions and group physical exercise activities 

with elements from CBT and the Transtheoretical model of behavior change. Applying these 

common models could reflect a simplistic view of behavior change, but apparently works in 

many clinical settings. For mentally impaired or socio-economically disadvantaged groups 

making decisions about one's own life may be a more complex issue demanding another type 

of understanding. 

It could be argued that the concept of risk perception with its focus on calculation and 

awareness of a set of defined 'risk factors' is more related to a biomedical paradigm, and 

therefore is not suitable as an explanatory model from a holistic nursing perspective. 

However, perceived risk is a frequent theoretical base for nursing interventions since the 



 
 

28 
 

focus on outcome measures tend to be reduction of risk rather than actual behavior change. 

When concepts of risk are explored in relation to MetS, it appears that risk is not sufficient to 

explain health behavior. 

For extending nursing knowledge, more complex health psychology theories like SDT, 

contribute both deeper and wider aspects of behavior change. The primary care nurse 

encountering a patient with metabolic syndrome needs to be aware of the challenges of 

maintaining and sustaining any successful lifestyle changes achieved by short-term treatment 

of varying intensity. The nurse also has to consider the patient as an individual with a health 

history, who may or may not fit into the psychosocial norm on which theories are based. 

There is no golden rule as to how people react to suggestions about changing their lifestyle, 

but of course research has contributed to unveiling some general patterns. If here is one 

principle to be retained, it is that people generally do as they are told as long as they are 

supervised, but that most persons who lack inner motivation tend to withdraw when 

surveillance ends. 

To conclude, the answer to the research question is; it depends how you pose the question. 

Lifestyle interventions evaluate MetS parameters rather than motivational variables. Intensive 

interventions show results on weight and PA levels, and thereby as a secondary outcome are 

able to reduce the incidence and prevalence of MetS and DM. But, the dilemma remains: can 

you live that way forever? 

5.4. Clinical implications 

It is clear that the primary care nurse needs to be aware of possible underlying psychosocial 

factors and mechanisms that could influence a person's capacity for making lifestyle changes.  

For each patient with MetS, an individually adapted intervention should be offered. If this is 

not possible due to economic restraints, there is still some evidence that a treatment including 

motivational enhancement e.g. MI, delivered in short sessions by a trained nurse, has some 

beneficial effects on the metabolic syndrome parameters. Focusing on information about risks 

of future disease does not help patients change. 

5.5. Suggestions for further research 

As stated previously, there is a need for more thorough follow-ups on the long-term effects of 

lifestyle interventions. For successful evaluation, new interventions also need to be modeled 

in a methodologically consistent manner.  

A possible extension of research in the field of lifestyle intervention could be trying to merge 

evidence from previous empirical findings with psychological theories accounting for deeper 

behavioral mechanisms. This would mean also including those who tend to be less motivated, 

i.e. vulnerable groups like ethnic minorities and socio-economically disadvantaged 

individuals in further research. One way forward could be to focus on individuals who drop 

out of intervention studies, or those who are excluded already in the sampling process, e.g. 

people with mental disabilities. 
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APPENDIX  1. Search results 

Database  

CINAHL Plus 

with Full Text 
 

Limiters/Expanders: 
Peer Reviewed; English Language; 

Published Date: 20090101-20141231; 
exclude MEDLINE records 

Search modes - Find all my 

search terms 
Last Run Via: Interface -EBSCOhost 

Research Databases Search Screen - 

Advanced Search 

Results    Database 

MEDLINE 

 

Limiters/expanders: 

English Language;Published Date: 

20090101-20141231; Search modes - 
Find all my search terms 

Last run via:Interface - EBSCOhost 

Research Databases. Search Screen - 
Advanced Search 

 

Results 

S36  S19 AND S9 AND S11  4  S22  
(S1 OR S2 OR S3) AND S11 AND 

S5  
2  

S35  S19 AND S9 AND S13  1  S21  
(S1 OR S2 OR S3) AND S11 AND 
S6  

46  

S34  S19 AND S11 AND S13  1  S20  (S1 OR S2 OR S3) AND S11  275  

S33  S4 AND S19  7  S19  (S1 OR S2 OR S3) AND S10  2  

S32  S5 AND S19  7  S18  (S1 OR S2 OR S3) AND S9  7  

S31  S6 AND S19  0  S17  (S1 OR S2 OR S3) AND S8  9  

S30  S7 AND S19  0  S16  (S1 OR S2 OR S3) AND S7  0  

S29  S8 AND S19  0  S15  (S1 OR S2 OR S3) AND S6  235  

S28  S9 AND S19  105  S14  (S1 OR S2 OR S3) AND S5  219  

S27  S11 AND S19  12  S13  (S1 OR S2 OR S3) AND S 4  1,659  

S26  S12 AND S19  11  S12  (S1 OR S2 OR S3)  23,688  

S25  S13 AND S19  5  S11  "lifestyle intervention*"  1,952  

S24  S14 AND S19  2  S10  "self-determination theory"  330  

S23  S15 AND S19  0  S9  "empowerment"  2,460  

S22  S16 AND S19  0  S8  "motivational interviewing"  1,163  

S21  S17 AND S19  3  S7  "behavior mechanisms"  16  

S20  S18 AND S19  4  S6  "risk reduction behavior"  3,958  

S19  S1 OR S2 OR S3  24,796  S5  "sedentary lifestyle"  2,778  

S18  "cardiovascular prevention"  127  S4  "lifestyle"  23,307  

S17  "risk perception" 781  S3  "cardiovascular risk factors"  7,816  

S16  "self-determination theory"  240  S2  "metabolic syndrome X"  8,775  

S15  "self-determination"  1,567  S1  "metabolic syndrome"  16,753 

S14  empowerment  10,183  

S13  "motivational interviewing"  1,849  

TS12  "lifestyle intervention*"  1,197  

 S11  "lifestyle changes"  1,671  

S10  lifestyle  16,340  

S9  "health behavior"  28,371  

S8  "behavior mechanisms"  176  

S7  "patient autonomy"  4,793  

S6  "psychosocial aspects of illness"  3,622  

S5  "attitude to risk"  661  

S4  "health beliefs"  9,062  

S3  "cardiovascular risk factors"  16,980  

S2  "metabolic syndrome"  8,905  

S1  "metabolic syndrome X"  7,232 

(Table to be read from bottom) 
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Appendix 2: Selection process

 

SEARCH TREE - MeSh/Cinahl Headings + key word search 

* abstracts were scanned for relevance 

**entire articles were read to assess quality and relevance  

*** articles were retained for background chapter when relevant and sufficient quality 

****these articles were included based on their being part of larger, rigorously conducted intervention studies  

 

   1 

 

 

                                                           
 

 

Cinahl: 52 
articles

Medline: 
63 articles

Total: 115 
articles*

original research 
relevant for aim

n=57*

theoretically or 
methodologically weak, 

less relevant for purpose, 
pilot studies/study 

protocols** etc 

n=31

good quality 
studies with 

published results, 
retained for 

analysis

n=26

cross-sectional, pre-
intervention or 

qualitative studies 
relevant for theory 
development****

n=8

Intervention studies, 
mainly RCTs

n= 18

not relevant 

duplicates

reviews, meta-
analyses etc. 

relevant for 
background chapter

not accessible but 
otherwise potentially 

relevant



 
 

 
 

APPENDIX 3: Selected articles 
 Author, Title, Publication 

Country 
Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

1,

2 

1.Chang, A. K., Fritschi, C., & 

Kim, M. J. (2012). Nurse-led 

empowerment strategies for 

hypertensive patients with 

metabolic 

syndrome. Contemporary Nurse, 

42(1), 118-128. 

Country: Korea 
         

Aim: To compare the effect of 

empowerment strategies in a 

comprehensive lifestyle 

intervention, versus standard 

care on hypertensive patients 

with metabolic syndrome 

 

Theory: Empowerment 

Method:Intervention 
Design: Quasi-experimental,  
design 
Population:Hypertensive patients with 

metabolic syndrome 
Sampling: Interested patients. No 

randomization. 

Inclusion criteria: mild hypertension, 

age>35  
Final sample: Intervention group n=30 
Control group n=22 

Drop-out: 9% 
Data collection:Clinical tests, validated 

surveys assessing empowerment and 

self-management behavior. 
Method of analysis:Statistical analysis 

Strengths: using evidence-

based protocols for 

intervention, intervention 

preceded by a pilot study. 

Very low drop-out rate. 
Limitations: No 

randomization, selection 

bias? Patients got to choose 

which group to be in.  

Not defined how metabolic 

syndrome was determined in 

participants before study 

start.  
Hard selection of 

participants.  
Small sample size (although 

power calculation is 

adequate) 

Short time frame = 8 weeks 
 
 

Results: Intervention 

group received 8 

weekly lifestyle 

education sessions, 

empowerment group 

discussions, scheduled 

physical exercise 

including pedometers. 

Control group 

received regular health 

examinations and 

information.  

There were significant 

improvements in 

prevalence of 

metabolic syndrome 

(p<.005), waist 

circumference 

(p=0.005), 

empowerment 

(p=0.046) and self-

management behavior 

(p=0.004) compared 

with controls. Walking 

was increased but not 

general exercise. 

There was no 

significant difference 

in HDL-cholesterol or 

fasting blood glucose. 
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 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

1  2. Cox, J. L., Vallis, T. M., 

Pfammatter, A., Szpilfogel, C., 

Carr, B., & O'Neill, B.,J. (2013). 

A novel approach to 

cardiovascular health by 

optimizing risk management 

(ANCHOR): Behavioural 

modification in primary care 

effectively reduces global 

risk. The Canadian Journal of 

Cardiology, 29(11), 1400-1407 

Country: Canada 

Aim: To assess the efficacy of 

risk factor screening, 

behavioral couselling and 

pharmacological treatment to 

lower CVD risk. 

 

Theory: SDT, MI 

Method: Intervention 

Design: Non-randomized controlled 

prospective study with one-year follow-

up. 

Population: Individuals with high CVD 

risk, from 2 different districts. 

Sampling: Non-randomized 

Final sample: n=563 with high CVD 

risk, consitituting a "primary prevention 

cohort" in a larger study. 

Drop-out: 27.6% 

Data collection:pre-and post-

intervention health risk assessment of 

CVD risk according to Framingham Risk 

Score (FRS), individualized treatment 

according to readiness for change, 

decision-making support, linkage to 

community programs. Primary outcome: 

proportion lowering their risk by 10% 

and 25% respectively. Secondary 

outcome: proportion dropping ≥1 risk 

category according to FRS. 

Method of analysis: statistical analysis 

Strengths: large, 

prospective study, 

intervention design 

previously published. 

MI-trained health 

professionals received 

methodological feedback. 

Limitations: non-

randomized, short term 

follow-up, 27.6% drop-out 

rate, control group could not 

be used for analysis due to 

differences in 

sociodemographic and 

clinical variables. 

Shortcomings are well 

discussed by authors. 

 

Results: Primary 

outcome was achieved 

in 31.8% of moderate 

risk and 47,9% of high 

risk participants. 

Secondary outcome 

was achieved by 

37.2%.  

All risk factors were 

significantly improved 

through the lifestyle 

intervention. In one 

year, the prevalence of 

MetS fell from 79.2% 

to 52.8%. 

 

 3.Eriksson, M. K., Franks, P. 

W., & Eliasson, M. (2009). A 3-

year randomized trial of 

lifestyle intervention for 

cardiovascular risk reduction in 

the primary care setting: The 

Swedish Björknäs study. PLoS 

ONE 4(4): e5195. doi: 

10.1371/journal.pone.0005195 
Country: Sweden 

To test whether intensive 

lifestyle modification, shown 

previously in tightly-

controlled clinical trials to be 

efficacious for diabetes risk 

reduction among high-risk 

individuals, can reduce CV 

risk factor levels in the 

primary care setting. 

Method: Intervention study 
Design: Prospective RCT 
Population 
Sampling 
Final sample 
Drop-out 
Data collection 
Analysis method 
Experimental RCT with a population 

n=51, randomly assigned either to 

control (standard care) group or to an 

intensive 3-month intervention based on 

Strengths: implementation 

of the DPP in a primary care 

setting (clinical relevance). 
Long-term follow-up. 
Low drop-out rate. 
Weaknesses: risk of type 2 

error due to wide confidence 

intervals. 
Rating: 1 

Results: The 

intervention 

consisted of...  
36 months after 

randomization waist 

circumference was 

significantly reduced 

in intervention group.  
Glucose and lipid 

levels did not differ 

between groups. 
PA had increased 
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 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

the DPP protocol. The transtheoretical 

model/Stages of Change was used for the 

intervention. 
Outcome measures were anthropometric, 

changes in levels of physical fitness, self-

reported  PA and metabolic parameters,. 

Evaluations were made at baseline and 

after 3, 12, 24 and 36 months. 

more in the 

intervention group 

than for controls. 

 4. Farrimond, H., Saukko, P. 

M., Qureshi, N., & Evans, P. H. 

(2010). Making sense of being at 

'high risk' of coronary heart 

disease within primary 

prevention. Psychology & 

Health, 25(3), 289-304. 
Country: U.K. 

 

Aim: To investigate how 

individuals who are at 'high 

risk' but not currently ill 'make 

sense' of their diagnosis within 

a primary prevention trial. 

Theory: Risk perception 

leading to coping strategies 

(according to Radley) 

Method:Hypothetic-deductive 
Design: Qualitative interview study 

nested within a larger RCT 
Population: Participants in a primary 

prevention of CVD intervention, 

conducted in 24 GP practices in Britain. 
Sampling: Maximum variation approach 

in terms of gender, class/occupation, age, 

ethnicity and geographical location. 
Final sample: 38 individuals with 'high 

risk' for CVD. out of 49 invited 
Drop-out: 22% denied invitation 
Data collection: Semi-structured 

interviews, face-to-face or by phone. 

Method of analysis: Latent thematic 

analysis 

Strengths: Characteristics 

of the sample are 

representative of the general 

population with increased 

risk for CVD=good chance 

for transferability. 

Deeper theoretical analysis 

of the concept of risk and its 

clinical implications. 

Weaknesses: Some ethnic 

minorities (especially South 

Asian) were not included in 

the sample 

Results: Individuals 

of 'high risk' had found 

coping strategies that 

involved '"social 

comparison and risk 

minimization", to 

reduce their 

vulnerability. They 

perceived a difference 

between 'knowing' and 

'feeling' the risk of 

illness. Normalization 

of CVD risk occurred 

and was related to the 

potential for behavior 

change.  In that way, 

having a high CVD 

risk resulted in a 

"healthy identity" 

which could both 

enhance and limit 

lifestyle changes. 

1 5. Gerstel, E., Pataky, Z., 

Busnel, C., Rutschmann, O., 

Guessous, I., Zumwald, C., et al. 

(2013). Impact of lifestyle 

Aim: To evaluate the impact 

of lifestyle intervention on 

body weight, metabolic 

syndrome parameters, 

Method: Intervention 
Design: RCT 
Population:Home-care providers 
Sampling: Randomized 

Strengths: theoretically 

based intervention. 
Limitations: Relatively high 

dropout rate, 26%. possible 

Results:Participants 

were equipped with 

bicycles free of charge 

and took part in a 
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 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

intervention on body weight 

and the metabolic syndrome in 

home-care providers. Diabetes 

& Metabolism, 39(1), 78-84. 
Country: Switzerland 

nutrition and physical activity 

in home-care providers. 

Hypothesis: there will be an 

indirect effect on patients 

attended to by the HCPs. 

Final sample: Intervention group n=129, 

control n=44 
Drop-out: 
Data collection: Outcome measures 

were assessed at baseline, 6 and 12 

months. 
Method of analysis: Statistical analysis 
 

selection bias? Small 

proportion of screened 

individuals were eligible. 

Population already 

motivated and possessing 

knowledge. (The authors do 

discuss this problem). 
Hawthorne effect? 

cognitive-behavioral 

educational program 

for motivational 

enhancement. No 

significant differences 

between intervention 

group and controls, 

both showed improved 

parameters at the end 

of the study. 

2 6. Gourlan, M., Sarrazin, P. & 

Trouillod, D. (2013). 

Motivational interviewing as a 

way to promote physical 

activity in obese adolescents: a 

randomized-controlled trial 

using self-determination theory 

as an explanatory framework. 

2013. Psychology and Health. 

28(11): 1265-1286.  
doi: 

10.1080/08870446.2013.800518  
Country: France 

Aim: To evaluate the 

effectiveness of an MI-based 

intervention as an addition to a 

standard weight loss program 

(SWLP) in order to impove 

physical activity and BMI in 

obese adolescents. 

Method: Intervention study 
Design: RCT 
Population:Obese adolescents being 

referred to a specialist clinic 
Sampling: Randomized 
Final sample:54 obese adolsecents 

(mean age 13), ranodomized to either 

SWLP (n=28) or SWLP+MI group 

(n=26), the latter receiving 6 MI phone 

sessions. 
Drop-out: 
Data collection: 
Method of analysis: Statistical analysis  

Strengths: Very low 

dropout rate. Choice of 

method suitable for less 

motivated individuals (MI). 

Theoretical discussion about 

the results. 
Limitations: Small sample 

(but sufficient according to 

power calculation at 80%) 
 

Results: Standard 

Weight Loss Program 

(SWLP) + MI phone 

sessions had greater 

impact on BMI and 

physical activity than 

SWLP alone. 

Participants receiving 

the MI-based 

intervention reported 

perceiving better 

autonomy support 

from health 

professionals, 

increased intrinsic 

motivation and 

decreased amotivation 

compared to SWLP.  
Both groups reported 

increases in perceived 

competence towards 

PA. No change in 

aspects of controlled 

motivation was 

recorded in any group. 
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 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

1 7. Haruyama, Y., Muto, T., 

Nakade, M., Kobayashi, E., 

Ishisaki, K., & Yamasaki, A. 

(2009). Fifteen-month lifestyle 

intervention program to 

improve cardiovascular risk 

factors in a community 

population in Japan. The 

Tohoku Journal of Experimental 

Medicine, 217(4), 259-269. 
Country: Japan 

Aim: To evaluate the effect of 

a 15-month lifestyle 

intervention program on 

lifestyles and cardiovascular 

risk factors. 

Method: Intervention study 
Design: Non-randomized CT 
Population 
Sampling 
Final sample: n=549 with intervention 

group slightly larger than control. 
Drop-out 
Data collection: . Evaluations pre- and 

post-intervention of dietary changes and 

levels of PA + CVD risk factors. 
Method of analysis: Statistical analysis 
 

Strengths: large study, 

relatively long-term follow-

up. Researchers analyzing 

data were blinded to the 

intervention. 
Dropout rate: approx. 20% 

which is lower than average. 
Limitations: Selection bias 

due to the fact that allocation 

to either intervention or 

control group was left to 

participants' choice. 
Sample bias towards female 

gender with the proportion 

3:1. (318 women and 118 

men were enrolled). 

6- month intensive 

intervention (lectures, 

individual counseling, 

supervised PA 

followed by a 9-month 

 maintenance program. 

The control group 

received health check-

ups with completion of 

surveys, a lecture and 

written information 

Lifestyle behavior and 

CVD risk factors were 

significantly improved 

compared to control 

group. 
The effects of the 

intervention were 

greater on women than 

on men. 
Reasons for dropout 

were investigated and 

were stated as loss of 

interest in the 

program. 

2  8. Hivert, M-F., Warner, A S., 

Shrader, P., Grant R.W. & 

Meigs, J.B. Diabetes risk 

perception and intention to 

adopt healthy lifestyles among 

primary care patients. 2009. 

Diabetes Care. 32(10):1820-

1822. 
doi: 10.2337/dc09-0720  
Country: USA 

Aim: To examine perceived 

risk of developing diabetes in 

primary care patients.              

Method: Hypotetic-deductive 
Design: cohort study 
Population: primary care patients.  

Sampling:  
Final sample: 150 non-diabetic primary 

care patients 
Drop-out: 
Datacollection:Anthropometric, fasting 

blood samples, perceived risk assessed 

with the validated Risk Perception 

Strengths: using validated 

instruments for selection and 

data collection; 
large sample 
 

Results: There was a 

positive correlation 

between perceived risk 

and a family history of 

diabetes, but not 

between high 

perceived risk and the 

likelihood of being 

ready to make changes 

toward a healthier 
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 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

         Survey for Developing Diabetes 

questionnaire. 
Method of analysis: Statistical analysis 

lifestyle. 

2 9. Jumean, M.F., Korenfeld, Y., 

Somers, V.K., Vickers, K.S., 

Thomas, R.J. & López-Jiménez, 

F. (2012). Impact of diagnosing 

metabolic syndrome on risk 

perception. American Journal of 

Health Behavior. 36 (4): 522-

532.  
doi: 10.5993/AJHB.36.4.9 
Country: USA 

Aim: To determine the effect 

of using the diagnosis of 

metabolic syndrome on risk 

perception 

Method: Intervention study 
Design: RCT 
Population: Asymptomatic volunteers 

from the general population 
Sampling: Volunteers were screened for 

MetS diagnostic criteria.  
Final sample: Eligible candidates 

(n=74) candidates were randomized to 

either receive the diagnosis of MetS or 

the diagnosis of individual 

cardiovascular risk factors.   
Drop-out:  
Data collection: Outcome 

measures/instruments: Stage of Change 

for Exercise 
Method of analysis: Statistical analysis 

Strengths: low drop-out rate 
Limitations: Short time 

frame 

Results: Follow-up at 

6 weeks showed 

diagnosis of MetS had 

increased risk 

perception and 

motivation towards 

healthy behavior. 

1 10. Kramer, M. K., Kriska, A. 

M., Venditti, E. M., Miller, R. 

G., Brooks, M. M., Burke, L. E., 

et al. (2009). Translating the 

diabetes prevention program: A 

comprehensive model for 

prevention training and 

program delivery. American 

Journal of Preventive Medicine, 

37(6), 505-511. 
Country: USA 

Aim: To develop a 

comprehensive model for 

diabetes prevention translation 

using a modified DPP lifestyle 

intervention 

 

Theory: not clearly stated but 

behavior-based (CBT) 

Method: Intervention study 
Design: Non-randomized prospective 

evaluating program feasibility and 

effectiveness 
Population: Overweight individuals 

with MetS or pre-diabetes 
Sampling: Non-randomized, minimum 

exclusion criteria (diagnosed DM, 

pregnancy) 
Final sample: Total n=93 (Phase 1 

2005-2006 n=52, identifed through a 

screening invitation in 2 urban and 2 

rural primary care practices; Phase 

(2007-2009 n=42, identified by referral 

to the diabetes prevention support center 

Strengths: A 

comprehensive and 

potentially cost-effective 

model mirroring a program 

previously shown to be 

effective. 

Limitations: Non-

randomized, small size 

sample. No control group. 

Big difference in 

intervention adherence 

between phase 1 and phase 

2. No information about 

reasons for declining 

participation (pre-

Results: The 

intervention was a 12-

session group program 

over a time period of 3 

months, adapted from 

the individual 16-

session DPP, to reduce 

the cost. Focus on 

healthy food choices 

and pedometer use 

was enhanced, as well 

as on self-monitoring. 

Staff received training 

and support in 

behavioral skills and 
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from local physicians)  
Drop-out: In Phase 1, 39% attended less 

than half of sessions, in Phase 2, that 

figure was only 5%.  
Data collection: Measures of MetS 

components + global CVD risk 

assessment uing validated intruments, 

were collected at baseline, at end of 

intervention (3 months) Phase 1, and at 6 

and 12 months for Phase 2. 
Analysis method: Statistical analysis 

intervention drop-out). 

Short time frame. 

group management. 

Goal: 7% weight loss. 

The level of 

attendance was 

positively associated 

with weight loss for 

participants in both 

phases of the 

intervention. Mean 

weight loss was 7.4 

pounds or 0.5 pounds 

per week (p<0.001). 

Waist circumference 

also decreased 

significantly in both 

groups form baseline 

to post-intervention (3 

months). In phase 1 

there was no global 

reduction of CVD risk.  

23.8% (phase 1) and 

52.2% (phase 2) 

achieved the goal for 

weight loss at 7 %. 

Phase 2 were 

evaluated also at 6 

months and 80% of 

those who had 

succeeded had kept 

their new weight. 

1 11. Leblanc, V., Bégin, C., 

Corneau, L., Dodin, S., & 

Lemieux, S. (2014). Gender 

differences in dietary intakes: 

What is the contribution of 

Aim: To identify gender 

differences in dietary intakes, 

eating behaviors and 

motivational variables and to 

determine how motivational 

Method: Hypothetic-deductive 
Design: Cross-sectional. The data 

presented are baseline data from an 

intervention study  
Population: Individuals with 

Strengths: 3 validated 

instruments 
Limitations: sample bias? 

no control group, population 

with risk factors, not 

Results: Women 

reported higher eating-

related self-determined 

motivation than men. 

Eating-related SDI 
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motivational variables? Journal 

of Human Nutrition and 

Dietetics: The Official Journal of 

the British Dietetic Association, 
Country: Canada 

variables were associated with 

dietary intakes and eating 

behaviors in men and women. 

cardiovascular risk factors (elevated 

LDL + at least one of 4 other diagnostic 

criteria for MetS). 
Sampling:  
Final sample: 64 men and 59 pre-

menopausal women 
Drop-out 
Data collection: Validated and theory-

related instruments were used to assess 

motivational variables, dietary intake and 

eating behaviors. 
Method of analysis, Statistical analyses 

with power calculations using student's t-

test. 

representative of general 

population.  
Hypothesis-generating, not 

tested empirically in 

intervention. 

was negatively 

associated with energy 

density in women. But 

SDI solely does not 

explain gender 

differences in eating 

behavior. 

2 12. Lindahl, B., Nilsson, T.K., 

Borch-Johnsen, K., Röder, 

M.E., Söderberg, M. et al. 

(2009).  A randomized lifestyle 

intervention with 5-year follow-

up in subjects with impaired 

glucose tolerance: Pronounced 

short-term impact but long-

term adherence problems. 

Scandinavian Journal of Public 

Health. 37: 434-442. 
 doi: 10.1177/1403494808101373 
Sweden 

Aim: To compare data on 

cardiovascular risk factor 

changes, and on diabetes 

incidence, in relation to 

changes in lifestyle. 

 

Theory: CBT 

Method: Intervention study 
Design: RCT 
Population: Individuals with IGT and 

BMI≥27. Northern Sweden, 70% of 

subjects had low educational level. 
Sampling: Randomized 
Final sample: n=168 (intensie 

intervention n=85; control group n=85) 
Drop-out: 
Data collection: Follow-up at 1, 3 and 5 

years 
Method of analysis: Statistical analysis 

  
 

Strengths: One of very few 

studies with long-term 

follow-up-. Very low drop-

out rates (17% in 5 yrs). 
Limitations: intervention 

was residential and not 

conducted in primary care. 

Generalizability to 

outpatient setting? 

Results: Intensive 

intervention group 

received residential 

lifestyle program for 1 

month with scheduled 

activities and CBT-

based approach. 

Control group: 

received usual care, 

i.e. health examination 

and a single 

counselling session. 
Intensive residential 

intervention led to 

significant 

improvements in CVD 

risk factors and 

reduction of diabetes 

risk at 1 and 3 years. 

At 5 years, most of the 

beneficial effects of 
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the intervention had 

disappeared because 

lifestyle changes had 

not been sustained. 

Level of sustainability 

was higher for 

physical activity than 

for dietary changes. 

Diabetes risk was 

reduced by 40% at 

year 3 and 25% 5 

years after the 

intervention. 

 13. Ma, J., Yank, V. Xiao, L, 

Lavori, P. Wilson, S., Rosas, L. 

& Stafford, R. (2012). 

Translating the Diabetes 

Prevention Program lifestyle 

intervention for weight loss into 

primary care. A randomized 

trial. Arch Intern Med. 

Downloaded from 

http://archinte.jamanetwork.co

m doi: 

10.1001/2013.jamainternmed.98

7 

 

Country: USA 

Aim: To evaluate the 

effectiveness of 2 adapted 

DPP lifestyle interventions 

among overweight or obese 

adults with pre-DM, metabolic 

syndrome, ord both: 1) a 

coach-led, face-to-face group 

intervention and 2) a self-

directed DVD intervention. 

Method: Intervention study 

Design: RCT 

Population: Overweight or obese 

primary care patients with pre-DM 

and/or metabolic syndrome. Exclusion 

criteria: serious mental or medical 

condition. 

Sampling: Randomized, single-blinded 

for data collection and analysis 

Final sample: n=241 who were 

randomized into three groups; usual 

care/control: n=81, group intervention: 

n=79, self-directed DVD intervention: 

n=81 

Drop-out: 10% overall 

Data collection: BMI was recorded at 

baseline and after 15 months and was the 

primary outcome measure. 

Anthropometric, blood samples and BP 

was measured at baseline and after 3, 6 

and 15 months. 

Method of analysis: Statistical analysis 

Strengths: Comparing 2 

different methods for 

lifestyle intervention. 

Adaptation of DPP model to 

the primary care setting. 

Low drop-out rate. 

Relatively long follow-up 

(15 months) 

Limitations: Hard selection, 

out of 3439 contacted only 

241 were finally included in 

study. Most participants had 

high socio-economic status; 

limited generalizability. 

Results: Both 

intervention groups 

received 12 sessions 

based on the DPP 

protocol for three 

months, followed by a 

12 month maintenance 

phase. Group 

intervention was face-

to-face and coach-led. 

They also received 

personalized messages 

with feedback. Home-

based DVD delivered 

the same curriculum to 

the other group. They 

received standardized 

reminders and 

motivation-enhancing 

messages throughout 

the study period. The 

control group did not 

http://archinte.jamanetwork.com/
http://archinte.jamanetwork.com/
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 receive any 

information on weight 

loss or weight target 

goals.  

At month 15, 

participants in all three 

groups had lost weight 

but most in the face-

to-face intervention 

group. 15 of 81 of the 

control group had 

joined a weight-loss 

program outside the 

study. For women, 

coach-led intervention 

was more effective 

than the other two.  

2 14.  Miettola, J., Nykanen, I. & 

Kumpusalo, E. 2012. Health 

views and metabolic syndrome 

in a Finnish rural community: a 

cross-sectional population 

study. Canadian Journal of 

Rural Medicine. 17(1). 10-16.   
Finland 

Aim: To study the association 

between MetS and views on 

health and health care in an 

adult Finnish rural population. 

Method: Exploratory 
Design: Cohort study Population: Adult 

Finnish rural population, born in 1939-

1974 
Sampling Non-randomized, volunteers 

from the selected cohorts of the general 

population 
Final sample: n=480 who had filled out 

both questionnaires 
Drop-out: 37% (63% participation rate 

in both phases of the study. 
Data collection: In 2 phases: general 

questionnaire on health and lifestyle 

followed by clinical measurements and a 

questionnaire on health views including 

29 statements on a Likert scale (1-5). 
Analysis method: Factor analysis was 

performed on data from the questionnaire 

No similar study design had 

been used before, which 

could be seen both as 

strength and weakness. 
Limitations: Relatively low 

response rate to the 

questionnaire of the second 

phase of the study (63%). 

Those who responded were 

predominantly female and 

older. 
The analysis for the 

relationship between health 

views and MetS was 

anudjusted linear regression. 

Results: Prevalence of 

MetS was 38%. 
4 lay health views 

were identified: 
-blame-shifting 

towards external 

factors, denial, high 

awareness and social 

alienation. 
Blame-shifting and 

social alienation were 

significantly 

associated with MetS.  
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on health views to determine the 

statements to be used to describe health 

understanding and behavior in the 

population. 
Logistical regression, adjusted for 

sociodemographic variables, was used to 

analyze the relationship between MetS 

and lifestyle factors.  

1 15. Nolan, R. P., Liu, S., 

Shoemaker, J. K., Hachinski, 

V., Lynn, H., Mikulis, D. J., et 

al. (2012). Therapeutic benefit 

of internet-based lifestyle 

counselling for 

hypertension. The Canadian 

Journal of Cardiology, 28(3), 

390-396 

 

Country: Canada 

Aim: To evaluate whether a a 

standardized protocol of e-

counseling, with key features 

to augment motivation for 

beahvior change, 

independently lowered  BP as 

well as pulse pressure in 

hypertensive individuals, 

independent of both 

medication and validated 

measures of psychological 

distress. Secondary outcome: 

changes in self-reported PA 

and diet. 

 

Theory: MI/Stages of change 

Method: Intervention study 
Design: Single-blind RCT 
Population: Hypertensive patients 45-74 

years. Exclusion criterion: psychiatric 

illness 
Sampling: Randomized, stratified 

according to age and gender. 

Recruitment by self-referral. 
Final sample: n=387 (active control 

n=193; treatment/intervention n=194) 
Drop-out: 18% (control group) and 23% 

(intervention group) 
Data collection: Measurements of BP, 

BMI and waist circumference at baseline 

and after 4 months. Exercise and diet 

behaviors were assesses according to 

readiness to change scale. >8 e-messages 

was considered 'therapeutic dosage' 
Analysis method: Statistical analysis 

Strengths: focusing on 

behavior change as 

secondary outcome 

Limitations: Not focusing 

specifically on MetS, and 

waist circumference was not 

evaluated as an outcome 

measure after 4 months. 

Possible selection bias 

towards already motivated 

individuals. Control group 

was able to access 

information from the 

intervention group e-

platform, contaminating the 

results. Therefore intention-

to-treat analysis could not 

find any significant 

differences between the 2 

groups. 

Results: The control 

group received 

electronic newsletters 

from the Heart and 

Stroke Foundation. 

The intervention 

consisted of delivering 

8 structured e-

messages during 4 

months, encouraging 

participants to state 

their level of 

motivation based on 

their readiness to 

change by adopting 

national guidelines in 

terms of diet and 

exercise. They were 

asked to choose a 

priority area for 

action, and then 

regularly received 

motivation-enhancing 

messages tailored 

according to the 

current stage of 

change. Participants 
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also had access to 

information material 

permitting them to 

change priorities and 

action plans as the 

intervention went on. 

Results indicate that 

participants receiving 

>8 e.-messages 

reduced their systolic 

BP and total 

cholesterol, but not 

diastolic BP. 

1 16. Okosun, I. S., Davis-Smith, 

M., & Seale, J. P. (2012). 

Awareness of diabetes risks is 

associated with healthy lifestyle 

behavior in diabetes free 

American adults: Evidence 

from a nationally representative 

sample. Primary Care Diabetes, 

6(2), 87-94. 
 

Country: USA 

Aim: To examine whether 

diabetes-free healthy 

individuals from a nationally 

representative sample who 

aret old of their increased 

diabetes risk were more likely 

do adopt healthy lifestyle 

behavior defined as current 

weight control, PA and 

reduced fat/calorie intake than 

those who were not told that 

they were at increased risk. 

 

Theory: Risk perception 

Method: Intervention study (?) 
Design: Cross-sectional 
Population: A representative sample 

(n=10,000) of the US population who 

had participated in the National health 

survey in 2007-2008 (cross-sectional 

study) 
Sampling: Randomized, stratified for 

gender, age and ethnicity. Inclusion: 

participants in the survey who had had 

their weight, height and age recorded. 

Exclusion: diagnosed and undiagnosed 

diabetes, pregnancy, CVD history. 
Final sample: n=5000. Classified 

according to ‘race’ and whether they had 

been told (n=552) or not told (n=4513) 

of their diabetes risk. 
Drop-out: - 
Data collection: Dependent variable: 

adoption of healthy lifestyle behavior. 

Independent variable: awareness (told 

versus not told) of diabetes risk. 

Strengths: Nationally (US) 

representative sample. 

Limitations: No active or 

defined intervention, “being 

told of diabetes risk” is 

defined in an indirect, 

uncontrolled way. 

Results: Subjects who 

had been told of 

increased diabetes risk 

were significantly 

more prone to 

adopting healthy 

lifestyle behaviors, 

than those who had 

not received that 

message. Non-

hispanic Blacks were 

the ethnic group that 

was most likely to 

have changed their 

behavior. There was 

also a positive 

correlation between 

adiposity and behavior 

change following risk 

awareness.  
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Awareness of risk was determined 

through the answer in the survey to the 

question: “Have you ever been told by a 

doctor that you have…/…/that increases 

your risk for diabetes?” 
Method of analysis: Statistical analysis 

1 17. Orchard, T. J., Temprosa, 

M., Barrett-Connor, E., Fowler, 

S. E., Goldberg, R. B., Mather, 

K. J., et al. (2013). Long-term 

effects of the diabetes 

prevention program 

interventions on cardiovascular 

risk factors: A report from the 

DPP outcomes study. Diabetic 

Medicine: A Journal of the 

British Diabetic Association, 

30(1), 46-55. 

 
Country: USA        

Aim: To determine the long-

term differences in CVD risk 

factors and the use of lipid and 

BP medications by the 

original DPP group. 

Method: (Evaluation of) Intervention 

study  
Design: RCT 
Population: Indiviudals with impaired 

glucose tolerance (IGT) 
Sampling: Randomized,  
Final sample: n=2766 (88% of original 

participants)  
Drop-out: 12% 
Data collection: Blood pressure and 

lipoprotein profiles were recorded 

annually for 10 years.  
Method of analysis: Statistical analysis 

Strengths: One of very few 

long-term follow-ups of 

comprehensive 

interventions. Large and 

nationally representative 

sample. 

Limitations: BP and lipids 

were the only outcome 

measures after 5 years of 

intervention. Not all changes 

outcome measures had 

acceptable levels of 

significance. 

Results: 10-year 

follow-up of the three-

armed (metformin, 

intensive lifestyle, 

placebo) trial which 

had comprised 3.2 

years of randomized 

treatment, 1-year 

transition with 

possible lifestyle 

intervention for all 

participants, and 5 

years of follow-up.  

At 10 years compared 

with baseline, blood 

pressure and 

dyslipidemia were 

significantly reduced 

in all three groups, but 

most in the lifestyle 

intervention group. 

Participants in the  

lifestyle intervention 

group also used less 

medication for lipids 

(p<0.01) and BP 

(p<0.09). The ‘bridge 

period’ intervention 

after 3 years had little 
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impact on risk 

outcome.   

2 18. Rautio, N., Jokelainen, J., 

Oksa, H., Saaristo, T. Peltonen, 

M. et al. (2012). Family history 

of diabetes and effectiveness of 

lifestyle counselling on the 

cardio-metabolic risk profile in 

individuals at high risk of Type 

2-diabetes: 1-year follow-up of 

the FIN-D2D project. Diabetic 

Medicine. 29: 207-211. doi: 

10.1111 
Finland 

Aim: To investigate whether a 

positive family history of 

diabetes is associated with the 

effectiveness of lifestyle 

counseling on cardio-

metabolic risk factors and 

glucose tolerance status in a 1-

year follow-up in a cohort of 

Finnish men and women at 

high risk for type 2 diabetes. 

 

Theory: empowerment 

Method: Hypothetic-deductive, nested 

in larger intervention study (FIN-D2D) 
Design: Cohort study, 1-year follow-up 

of intervention. 
Population: 10 149 individuals with 

high risk of DM, participating in the 

implementation of the national 

prevention program. 
Sampling: Through registers; all 

individuals for whom follow-up data 

were available were included, unless 

they had developed DM since baseline. 
Final sample: n= 2798 
Drop-out: not applicable for this study 

(from the larger study n=4626=45%  

were lost to 1-year follow-up)  
Data collection: Family history of 

diabetes had been recorded via a 

questionnaire at baseline. Blood analyses 

and anthropometric measurements, CVD 

risk assessment through SCORE 

instrument.  
Method of analysis: Descriptive and 

analytical statistics 

Strengths: Part of a very 

extensive intervention. 

Most results are highly 

significant. 

 

Weaknesses: high drop-out 

rates from baseline of 

intervention to 1-year 

follow-up. 

 

Results: The 

intervention included 

individual and group 

sessions of counseling 

on diet and PA. 

Sessions were planned 

and conducted with n 

empowerment 

perspective, depending 

on the participants' 

individual needs and 

policies of the local 

health care system. 

Effectiveness of 

lifestyle intervention 

was related to family 

history of DM only in 

men. During the 

intervention, 

components of MetS 

improved more in men 

without a family 

history of diabetes 

than in those who had 

close relatives with 

DM. No such 

correspondence 

between heredity and 

outcomes of lifestyle 

intervention was seen 

in women. 10% of 

participating men and 

5% of the women in 
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the study developed 

DM, regardless of 

family history. 

1 19. Reinehr, T., Kleber, M., 

Toschke, A.M. (2009). Lifestyle 

intervention in obese children is 

associated with a decrease of the 

metabolic syndrome prevalence. 

Atherosclerosis 207: 174-180. 

doi: 

10.1016/j.atherosclerosis.2009.0

3.041 
 

Country: Germany 

Aim: To assess a change of 

the metabolic syndrome based 

on different definitions 

including glucose tolerance 

tests in obese children under 

lifestyle intervention. 

Method: Intervention study 
Design: Experimental, non-randomized 

CT 
Population: Obese children aged 10-16, 

from 5 different treatment centers. 
Sampling: Non-randomized. 

Recruitment is not specified. 
Final sample: Study group (n=288). 

Control group (n=186) were those 

eligible patients who for practical 

reasons could not attend the treatment 

sessions. Unmotivated patients/families 

were excluded. 
Drop-out 
Data collection: Outcome measures:  
Diagnostic criteria for MetS, including 

glucose tolerance. Measured at baseline 

and 1 year later (at end of intervention) 
Analysis method: Statistical analysis, p-

values derived from paired t-tests, 

unpaired t-tests and general and linear 

modelling. 

Strengths: Large sample 

size, probably representative 

of population ( 5 different 

locations). 
Good description of 

intervention components. 
Limitations: only motivated 

individuals/families were 

included in the study. 
Relatively short time frame 

(1 year) 
 

Results: Lifestyle 

intervention (using a 

mix of nutritional 

information, exercise 

therapy, behavioral 

therapy in individual 

and family sessions, 

and a course for 

parents), reduced 

prevalence of 

metabolic syndrome in 

children. 

2 20. Salmela, S., Vähärsarja, K., 

Villberg, J., Vanhala, M., 

Saaristo, T., Lindström, J., 

Oksa, H., Moilanen, L., 

Keinänen-kiukaaniemi, S. & 

Poskiparta, M. (2012). 

Perceiving need for lifestyle 

counseling. Findings from 

Finnish individuals at high risk 

Aim: To investigate the 

proportion of individuals at 

high risk of type 2 diabetes 

who perceive the need for 

lifestyle counseling, factors 

associated with this 

perception, and whether the 

perceived need is associated 

with subsequent attendance in 

Method: Hypothetic-deductive 
Design: Observational cross-sectional 

study 
Population: Baseline data from the FIN-

D2D study 
Sampling:  
Final sample: 7,128 individuals, 3,620 

had agreed to participate in lifestyle 

intervention.  

Strengths: large sample, 

substudy from a large RCT.  
Limitations: possible 

selection bias compared to 

general population. Other 

factors than perceived need 

for counseling than could 

explain attendance or non-

attendance were not taken 

Results: 52% of 

women and 36% of 

men perceived a need 

for counseling. Higher 

education, younger 

age and, among men, 

being single, increased 

the likelihood of 

perceiving need. In 
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of type 2 diabetes. Diabetes Care 

35: 239-241 

 

Country: Finland 

lifestyle counseling.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         

Drop-out 
Data collection: Dependent variable: 

perceived need for lifestyle counseling, 

assessed with a survey question.  

Method of analysis: The answers were 

analyzed in comparison with data on 

who had attended lifestyle counseling 

sessions. Descriptive statistics and 

statistical analysis. 
 

into account. 
 

relation to the Stages 

of Change theory 

individuals at pre-

contemplation and 

contemplation stages 

were less likely to 

report need for 

counseling. A high 

proportion of those 

who thought they 

needed counseling 

later either refused 

(35%) or agreed only 

to self-directed 

intervention (30%), 

leaving only 35% of 

participants (mostly 

women) who agreed to 

receive lifestyle 

intervention from 

health professionals. 

There was a 

correlation between 

perceived need for 

lifestyle couseling and 

actual attendance only 

among women.  

1 21. Senesael, E., Borgermans, 

L., Vijver, V. D., & Devroey, D. 

(2013). Effectiveness of a quality 

improvement intervention 

targeting cardiovascular risk 

factors: Are patients responsive 

to information and 

encouragement by mail or 

ccAim: To describe the 

effectiveness of a quality 

improvement intervention that 

included information and 

regular encouragement by 

email or letter on 

cardiovascular risk factors for 

patients at high risk for CVD. 

Method: Intervention study 
Design: RCT 
Population: Primary care patients aged 

45-80, with increased CVD risk. 178 

were eligible to the study. 
Sampling: Randomized, single-blinded 
Final sample: 55 agreed to participate 
Drop-out: 6% overall 

Strengths: Investigation of 

alternative and potentially 

cost-effective ways of 

treating MetS and 

preventing CVD 

Limitations: Short time 

frame, only 6 months.  

Relatively small sample, 

Results: Participants 

were randomized to 

either ususal care 

(control).  Significant 

improvement in blood 

pressure in both study 

groups, but especially 

among those with 
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post? Vascular Health and Risk 

Management, 9, 13-20.S 

 

Country: Belgium 

Data collection: Anthropometric 

measures of MetS diagnostic criteria, 

plus smoking status, at baseline and after 

3 and 6 months. Assessment of CVD risk 

using SCORE (Systematic Coronary 

Risk Evaluation) 
Method of analysis: Statistical analysis 

biased towards male gender. 

Hawthorne effect? 

 

Results are not in line with 

previous research. 

lower risk at the 

onset.. The other 

outcome measures 

were not improved 

significantly in any 

group. Weight loss 

was more important in 

the control group but 

the changes were not 

significant. Overall 

risk decrease was not 

statistically 

significant. 

Encouragement by 

email or letter did not 

lead to better results 

than standard care. 

2 22. Somerset, S.M., Graham, L. 

& Markwell, K. Depression 

scores predict adherence in a 

dietary weight loss intervention 

trial. 2011. Clinical Nutrition. 

30: 593-598. 
doi: 10.1016 /j.clnu.2011.04.004 
 

Country: Australia 

Aim: To investigate 

associations between 

depression scores and 

participation in a community-

based weight management 

intervention trial.  

Method: Intervention study 
Design: RCT 
Population: Overweight (BMI≥27)  but 

asymptomatic adults 
Sampling: Randomized. Pre-existing 

major depression led to exclusion from 

the study. 

Final sample: n=64,  
Drop-out 
Data collection: Participants were 

screened for depression scores using 

BDI-II at baseline and after 10 weeks. 
Method of analysis: Statistical analysis 

Strengths: using validated 

instruments for assessing 

depression scores. Adding to 

the body of knowledge about 

complex psychosocial 

factors present even in 

'otherwise healthy' adults. 
Limitations: relatively 

small sample. 
 

Results: The sample 

was randomized to 

follow either their 

usual diet (control) or 

to an isocaloric diet 

with high proportion 

of unsaturated fat 

(intervention). Both 

groups received advice 

on PA. Subjects with 

higher depression 

scores were 

significantly more 

likely to drop out of 

the intervention before 

10 weeks. 
There were no 

significant changes in 



 
 

54 
 

 Author, Title, Publication 
Country 

Aim, Theoretical framework 

(if any) 
Design  Quality Assessment     Results 

 1=MeSH search 
2= key word search 

     

body weight in the 

intervention group, 

whereas the control 

group gained weight. 

1 23. St George, A., Bauman, A., 

Johnston, A., Farrell, G., Chey, 

T., & George, J. (2009). Effect 

of a lifestyle intervention in 

patients with abnormal liver 

enzymes and metabolic risk 

factors. Journal of 

Gastroenterology and 

Hepatology, 24(3), 399-407. 

 
Country: Australia 

Aim: To develop a practical 

lifestyle intervention based on 

behavior change theories for 

patients with metabolic liver 

disease, and to assess its 

effects at 3 months. 

Method: Intervention study 
Design: RCT 
Population: Patients with elevated liver 

enzymes and central obesity. 
Sampling: Randomized  
Final sample: n=152 equally divided 

into 3 groups 
Moderate intervention (6 sessions/10 

weeks) 
Low-intensity intervention (3sessions/4 

weeks) 
Control 
Drop-out:  
Data collection: Outcome measures: 

anthropometric, lab results and self-

reported PA and dietary intake using 

validated surveys. 
Method of analysis: Statistical analysis 

Strengths: large sample, 

very low drop-out rate 
Other inclusion criteria than 

many other studies leading 

to a broader range of 

patients  (age, weight...). 
Intervention focusing on 

lifestyle change rather than 

weight control. 
Limitations:  short time 

frame. No long term 

evaluation of the 

intervention. 
 

Results: Control 

group received only 

lab results and an 

explanation of PA and 

dietary goals, but 

without the 

motivational support 

given to the other 

groups. Intervention 

sessions were 

individual and face to 

face. Theoretical 

framework: SDT, MI 

and Transtheoretical 

Model combined, 

patient-centered 

approach with 

negotiations rather 

than directions from 

health staff. 
Participants in the 

moderate-intensity 

intervention improved 

all their metabolic risk 

factors. Low-intensity 

intervention led to 

improvement of some 

but not all factors. In 

the control group there 

were no significant 

changes in any of the 
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outcome parameters.  

2  24. Sussman, A.L., Montoya, 

C., Werder, O, Davis, S., 

Wallerstein, N. & Kong, A.S. 

An adaptive CBPR approach to 

create weight management 

materials for a school-based 

health center intervention. 2013. 

Journal of Obesity. Article ID 

978482. doi: 

10.1155/2013/978482 

 

Country: USA 

Aim: To develop a nutritional 

and physical activity (DVD) 

and a clinician toolkit for a 

school-based health center 

weight management 

intervention 

Method: Exploratory 
Design: Formative research, 

participatory approach 
Population: Obese students and parents 

referred by the school health center 
Sampling: Purposeful  
Final sample: 7 students and 8 parents 
Data collection: Semi-structured 

interviews 
Method of analysis: Iterative content 

analysis 

Strengths: Describes the 

development and 

implementation of a 

contextually relevant 

intervention that is feasible 

and acceptable to 

participants. 

Limitations: Limited 

generalizability to other 

contexts.  

Process evaluation sampling 

is not described. 

Results: To develop 

the intervention, 15 

interviews were 

carried out and the 

following themes 

emerged:  

“media use; functional 

definition of health; 

barriers to weight loss 

in the school; 

strategies to achieve 

weight loss”. 

Taking these views 

into account, an 

intervention DVD was 

developed during 6 

monthly group 

meetings, and 

subsequently tested on 

28 students in a 

process evaluation, 

indicating 

improvements in BMI 

and waist 

circumference 

compared to controls. 

1, 

2 
25. Usher, K., Park, T., Foster, 

K & Buettner, P. A randomized 

controlled trial to test a nurse-

led weight management and 

exercise intervention designed 

for people with serious mental 

illness who take second 

Aim: To test the effect of a 

nurse-led intervention on 

weight gain in people with 

serious mental illness 

prescribed ad taking second 

generation antipsychotics. 

Method: Intervention study 
Design: Experimental RCT 
Population: Pychiatric patients under 

pharmacological treatment 
Sampling: Randomized. Exclusion 

criteria were acute psychosis or severe 

somatic disease. 

Strengths: Study on a 

population highly affected 

by MetS but 

underrepresented in lifestyle 

research. 
Limitations:  Only outcome 

measure related to MetS was 

Participants were 

randomized to either 

receiving written 

information or weekly 

sessions of diet 

counseling, exercise 

and support from a 
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generation antipsychotics. 2012. 

Journal of Advanced Nursing. 

69(7): 1539-1548.  
doi: 10.1111/jan.12012 
Australia9 

Final sample: n=101 
Drop-out: 
Data collection: Outcome measures 

were instruments measuring drug 

compliance and side effects, together 

with BMI. Data were collected at 

baseline and after 12 weeks and then 

compared. 
Method of analysis: Statistical analysis. 

p<0.05 for significance 
 

BMI. Intervention was not 

successful. 
mental health nurse 

(intervention). The 

intervention protocol 

followed some CBT 

principles. Mean 

weight change in 

intervention group was 

0.74kg, slightly higher 

than controls. The 

results were not 

statistically 

significant. 
 

1 26. Yamashiro, T., Nishikawa, 

T., Isami, S., Wei, C., 

Fukumoto, K., Matsuo, H., et al. 

(2010). The effect of group-

based lifestyle interventions on 

risk factors and insulin 

resistance in subjects at risk for 

metabolic syndrome: The 

tabaruzaka study 1. Diabetes, 

Obesity & Metabolism, 12(9), 

790-797. 
Japan 

Aim: To evaluate the efficacy 

of two group-based lifestyle 

interventions in ameliorating 

the risk factors of MetS and 

insulin resistance. 

Method: Intervention study 
Design: RCT 
Population: Subjects in the general 

population, identified through health 

check-up and presenting at least one 

criterion for MetS.  
Sampling: Randomized in two steps (at 

baseline and after 4 months) 
Final sample: n=137, (intervention 

group n=98; control group n=39, 

randomly selected, without MetS) 
Drop-out: From baseline to 34 months: 

Intervention groups 18% and 12.5% 

control group 28 % 

Total:  % 
Data collection: Clinical measurements 

of MetS components at baseline and after 

10, 22 and 34 months. Outcome 

measures: BMI, blood pressure, lipids, 

HbA1c, waist circumference for all 3 

groups;  CRP, visceral fat, insulin 

Strengths: Long-term 

follow-up. Calculation of 

mean number of MetS 

components as an outcome 

(rather than just individual 

risk factors). 

Control group was randomly 

selected from the general 

population. 

Relatively low drop-out 

rates 
Limitations: How sampling 

was done from the general 

population to the first part of 

the selection is not clearly 

described. Strong female 

bias in the final sample. 

No definition of central 

concepts or theoretical 

framework in the article. 

Results: Two types of 

intervention: 4-month, 

10-month and standard 

care (control).  

All intervention 

participants took part 

in the 4 month-

program, comprising 7 

sessions (5 lectures, 

including personal 

goal-setting and 2 one-

to-one counselling 

encounters) + group 

discussions following 

lectures.  After 4 

months, new 

randomization where 

n=48 continued for 6 

months with monthly 

PA group sessions, at 

a moderate level. All 
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resistance through OGTT and plasma 

insulin levels for the 2 intervention 

groups. 

Method of analysis: Descriptive 

statistics and statistical analysis 

p-level for significance: <0.05  

intervention 

participants were 

'advised' to increase 

PA. 

At 10 months BMI, 

HDL-cholesterol and 

blood sugar levels 

were ameliorated in 

both intervention 

groups compared to 

control. Mean number 

of MetS components 

however were only 

improved in the 

extended intervention 

group. The decrease in 

BMI persisted at 22 

months, as were 

changes in HDL-

cholesterol. BP was 

improved only in 

extended intervention 

group. At 34 months, 

both intervention 

groups showed 

improvements in mean 

number of MetS 

components compared 

to baseline and to 

controls. However, 

fasting plasma glucose 

levels had risen in all 

three groups from 

baseline to month 34. 

No statistically 
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significant differences 

from baseline to 34 

months was found 

between intervention 

groups in any of the 

outcome measures. 

 

 

 


