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Abstract  

The prevalence of obesity is increasing rapidly worldwide, a problem commonly referred to 

as the obesity epidemic. Despite the broad body of evidence investigating obesity 

management, the rates of obesity, physical inactivity and poor dietary habits continue to rise. 

One of the key challenges lies in the poor rates of adherence to lifestyle intervention seen for 

adults with obesity. Poor treatment adherence reduces the effectiveness of any health 

intervention, resulting in poorer health care outcomes, reduced patient quality of life, 

increased health care costs, and underutilised health care resources. The aim of this thesis 

was therefore to explore the issue of adherence in obesity management.  

 

A systematic review, meta-analysis, randomised controlled cross-over trial and a qualitative 

process evaluation was conducted to explore the issue of adherence in obesity management. 

The key barriers to lifestyle intervention for adults with obesity include: poor motivation, 

lack of time, environmental pressures, health limitations and negative moods. The most 

prominent predictors of adherence in obesity management are: early weight loss success, 

lower baseline body mass index, better baseline mood, being male and older age. Behavioural 

treatment strategies, such as problem solving, motivational interviewing and self-monitoring, 

were found to improve adherence to lifestyle intervention for adults with obesity. The 

addition of telephone and text message support to a community-based obesity management 

program was found to improve treatment adherence and clinical outcomes when compared to 

standard care. Focus group participants found the telephone and text message support to be 

highly beneficial, providing encouragement, motivation, focus and accountability. 

 

The findings of this thesis make a significant contribution to both research and clinical 

realms, by demonstrating a resource effective improvement to obesity management service 

delivery, as well as to the broader field of services targeting health behaviour change.  
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Chapter 1: Introduction 

1.1 Obesity – prevalence and impact 

The prevalence of obesity has nearly tripled worldwide since 1975 (1), a problem commonly 

referred to as the obesity epidemic (2). In 2016, over 650 million adults, around 13% of the 

world’s adult population, were classified as obese (1). Within Australia, the prevalence of 

obesity increased from 19% in 1995 to 28% in 2014-15 (3). The proportions are similar 

between men (28%) and women (27%), and amount to one in every four Australians being 

classified as obese (3). Australia’s obesity rate is currently the 5th highest in the world, behind 

the United States (38%), Mexico (33%), New Zealand (32%), and Hungary (30%), and 

higher than the 23% average rate (3).  

 

The World Health Organization (WHO) defines overweight and obesity as abnormal or 

excessive fat accumulation that presents a risk to health (4). The Body Mass Index (BMI) is 

the most commonly used index to classify overweight and obesity in adults, and is defined as 

a person’s weight in kilograms divided by the square of their height in metres (kg/m2). The 

WHO defines overweight as a BMI > 25 kg/m2, and class I, II and III obesity as a BMI > 30, 

35 and 40 kg/m2 respectively (5). For the purpose of this thesis, obesity will be defined 

according to these BMI classifications.  

 

In 2014-15, 18% of Australian adults were classified with class I obesity, 6% with class II, 

and 3% with class III (3). The steady rise in the prevalence of overweight and obesity, from 

57% in 1995 to 63% in 2014-15, was largely driven by the rapid rise in obesity levels 

specifically. The prevalence of adults who were overweight but not obese remained similar 

over this period, however the prevalence of class II and III obesity combined almost doubled, 

from 5% in 1995 to 9% in 2014-15 (3).  
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Obesity is a major public health concern due to its association with a wide range of chronic 

diseases, including cardiovascular disease, diabetes, some cancers, chronic kidney disease, 

dementia, gallbladder disease, gout, osteoarthritis and a wide range of musculoskeletal 

conditions (6). There is evidence to show the risk of developing these health conditions 

increases alongside BMI (7, 8). These conditions are referred to as linked diseases, and were 

included in The Australian Burden of Disease Study 2011 (ABDS) (9) and an associated 

report outlining the impact of overweight and obesity as risk factors for chronic conditions 

(6). The ABDS 2011 assessed the burden of over 200 diseases and injuries in Australia, as 

well as the impact from 29 risk factors. Overweight and obesity was found to be the second 

highest contributor to the burden of disease in Australia (behind smoking), and one of the 

leading risk factors for ill health and death (6). Table 1 shows for each linked disease what 

proportion of burden is due to overweight and obesity. The table refers to disability adjusted 

life years (DALY): years of healthy life lost, either through premature death or, equivalently, 

through living with disability due to illness or injury (6).  

 

 

 

 

 

 

 

 

 

 

 



 
 

 3 

Table 1: Disease burden due to overweight and obesity, by linked disease, 2011 

 

Source: Australian Institute of Health and Welfare (6) 

 

Overweight and obesity was responsible for 53% of the diabetes burden, 46% of the uterine 

cancer burden, 45% of the osteoarthritis burden and 38% of the oesophageal and chronic 

kidney disease burden. The greatest amount of burden attributable to overweight and obesity 

was from the three linked cardiovascular diseases: coronary heart disease (25%), stroke 

(22%) and hypertensive heart disease (46%). In total, the estimated cost to the Australian 

economy is $8.6 billion (3). Further research investigating how to halt the rising prevalence 

of obesity, improve health care outcome and reduce the burden of disease is therefore critical. 
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1.2 Obesity management 

Obesity arises from a sustained energy imbalance, where dietary energy intake exceeds 

energy expended through physical activity (10, 11). This imbalance is heavily influenced by a 

person’s lifestyle, which is directly and indirectly influenced by a range of social, cultural, 

environmental, behavioural, genetic and physiological factors (3, 11).  

 

Multi-component lifestyle intervention, including healthy eating, increased physical activity 

and support for behavioural change, is generally the first approach for obesity management 

(11, 12). A range of medical and allied health professionals should be involved in the 

successful delivery of lifestyle intervention programs, including doctors, nurses, dietitians, 

exercise physiologists and psychologists (11, 13). Medical specialists and general 

practitioners work together to address the wide range of physical and mental health 

comorbidities commonly associated with obesity, along with the medical factors that often 

contribute to weight gain, including certain medications (14). Other allied health 

professionals commonly involved include diabetes educators, mental health nurses, 

physiotherapists, social workers and occupational therapists (11). This multi-disciplinary 

team needs to be patient-centred and communicate frequently to ensure their key messages 

and treatment goals are holistic and consistent. A case manager or care-coordinator may be 

an invaluable addition to the team in this regard. Correcting energy imbalance and halting 

weight gain is a crucial goal. Once this is achieved lifestyle approaches should focus on 

creating an energy deficit, with a weight loss of 5% a common target (11, 15). Lifestyle 

change that incorporates improved diet and increased physical activity has a range of health 

benefits independent of weight loss, including improved quality of life, diabetic control, 

functional mobility and reduced cardiovascular risk factors (11, 16-20).  
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Reducing overall energy intake is the key dietary goal for adults with obesity. Clinical 

practice guidelines recommend that dietary interventions are designed to produce a 2500 

kilojoule per day energy deficit, tailored to the dietary preferences of the individual (11). The 

Australian Dietary Guidelines recommends we enjoy a wide variety of vegetables and fruits, 

legumes and beans, wholegrain cereals, lean meats and poultry, eggs, tofu, nuts and seeds and 

reduced fat dairy (21). For most adults, five serves of vegetables and two serves of fruit is the 

daily recommendation. Conversely, we are encouraged to limit our intake of foods containing 

saturated fat, added salt, added sugars and alcohol (21).  

 

The Australian Physical Activity and Sedentary Behaviour Guidelines recommend adults are 

active on most, preferably all, days of the week, and accumulating 150-300 minutes of 

moderate intensity physical activity, 75-150 minutes of vigorous physical activity, or an 

equivalent combination of both each week (22). For adults with obesity, the upper end of 

these scales is recommended for weight loss and to prevent weight regain (i.e. 300 minutes of 

moderate, 150 minutes of vigorous or an equivalent combination of both) (11). While these 

guidelines offer an ideal to strive toward, often reducing sedentary time is the first point of 

call in obesity management. The latest research suggests that sedentary behaviour is an 

independent risk factor for a range of health problems, including insulin resistance and 

diabetes, and is linked to all-cause mortality and risk of mortality through cardiovascular 

disease, even after factoring in physical activity levels (14). Gradually increasing activity 

levels is the safest approach for previously inactive adults, with key considerations including 

degree of obesity, fitness, comorbidities, age and physical activity preferences (11).  

 

Behavioural treatment strategies, including goal setting, self-monitoring, stimulus control, 

cognitive restructuring and problem solving, may be necessary to support individuals to 
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initiate and maintain long-term lifestyle change (11, 23). Psychological interventions may 

support weight loss by addressing self-efficacy, motivation and stage of change (24). These 

interventions can be individual or group based; with research suggesting group therapy may 

be more effective than individual treatment (23, 25). 

 

For many adults with obesity, more intensive weight management interventions, such as very 

low energy diets, pharmacotherapy and/or bariatric surgery may need to be considered as 

adjunctive tools to support lifestyle approaches (11, 23, 26, 27). These intensive interventions 

have been found to increase weight reduction and improve weight loss maintenance and 

clinical outcomes such as sleep apnoea, glycaemic control, cardiovascular and metabolic 

factors (11). The choice of intervention needs to be individually considered, and may involve 

a combination of approaches over the course of treatment. Bariatric surgery remains the most 

efficacious weight loss intervention, and should be individually considered as part of a 

comprehensive multi-component lifestyle intervention (27). It is important to recognise that 

while these approaches can be very effective, especially bariatric surgery, they are simply 

tools to be used in conjunction with lifestyle intervention. Without lifelong behaviour change, 

none of these approaches will result in lasting weight loss or health improvement outcomes 

for adults with obesity (26).  

 

1.3 Adherence to lifestyle intervention 

There is a wealth of research investigating weight management, from varying dietary 

regimes, exercise prescriptions, psychological interventions and behavioural strategies, to 

refining pharmacotherapy regimes and bariatric surgery procedures. Despite this broad body 

of evidence, the rates of obesity, physical inactivity and poor dietary habits continue to rise. 

The underlying reasons for the obesity epidemic are multifaceted, however one of the key 
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challenges lies in the poor levels of adherence to lifestyle intervention seen for adults with 

obesity (28). Lifestyle intervention programs may refer to world-class research and evidenced 

based guidelines, but if adherence, attendance and attrition rates are not successfully 

addressed they will continue to report disappointing outcomes and reduced effectiveness (3, 

29-35). A better understanding of the relevant and modifiable determinants of adherence is 

important, and may assist health care professionals and obesity management services to better 

support adults with obesity to initiate and maintain behaviour change.  

 

Adherence can be defined as the extent to which a person’s behaviour – taking medications, 

following a diet, and/or executing lifestyle changes, corresponds with agreed 

recommendations from a health care provider (28). This definition was carefully adopted by 

the team undertaking the WHO Adherence to Long-term Therapies Project, and can be found 

on page three of their report entitled: ‘Adherence to long-term therapies – Evidence for 

Action’ (28). Poor adherence to the treatment of chronic disease is a significant problem 

worldwide, with adherence to long-term therapy for chronic disease averaging only 50% in 

developed countries, and even lower in developing countries (28). Inadequate adherence 

reduces the effectiveness of any health care intervention, with some reports stating it is the 

primary reason for suboptimal clinical benefit (28, 36, 37). It results in poorer health care 

outcomes, reduced patient quality of life, increased health care costs and underutilised or 

even wasted health care resources (28, 38). Conversely, optimal adherence is a primary 

determinant of the effectiveness of health care treatment (28), and adherent patients may have 

better treatment outcomes than non-adherent patients (39). Research suggests that the 

difference in health outcomes between high and low adherence is 26% (38, 40). Many factors 

related to the patient, the healthcare provider and the healthcare organisation are thought to 

influence adherence with treatment and subsequent health care outcomes (35, 41). A better 



 
 

 8 

understanding of these factors is therefore vital to the development of successful obesity 

management programs.  

 

1.4 Thesis aims  

The overall aim of this thesis was to explore the issue of adherence in obesity management. 

Within this aim the following research questions were investigated: 

 

1. What are the key barriers to lifestyle intervention for adults with obesity? 

2. What are the predictors of adherence and/or attrition for adults with obesity? 

3. Are there specific treatment strategies that may improve adherence to lifestyle 

intervention? 

4. How can obesity management services implement these strategies and improve their 

model of care? How can we effectively translate research into practice? 

 

Identifying barriers to behaviour change is an important step in understanding why adherence 

is poor and how it can be improved. Highlighting predictors of adherence and attrition will 

offer invaluable insight to health care services looking to minimise attrition rates and better 

support their patients. Exploring strategies that improve adherence is a vital area of research, 

leading to substantial public health benefits including improved health care outcomes and 

reduced health care costs. Identifying how obesity management services can practically and 

feasibly implement these strategies into their model of care is the final and most crucial step 

i.e. translating research into practice.  
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1.5 Thesis outline  

Four discrete studies were undertaken to address the research questions. The studies were 

completed sequentially, with the findings from each informing the study objectives and 

design of the next. 

 

Study one addressed the first two research questions:  

 What are the key barriers to lifestyle intervention for adults with obesity?  

 What are the predictors of adherence and/or attrition for adults with obesity? 

The aim of this study was to identify (i) barriers to behaviour change and (ii) predictors of 

adherence to lifestyle intervention programs in adults with obesity. This was achieved 

through systematically reviewing the literature within Medline, PsycINFO, CINAHL, 

SPORTDiscus and Web of Science from inception to August 2016. Study one is presented in 

chapter three of this thesis: Determinants of adherence to lifestyle intervention in adults with 

obesity: a systematic review. The published article can be found within the appendices. 

 

Study two addressed the third research question: 

 Are there specific treatment strategies that may improve adherence to lifestyle 

intervention? 

The aim of this study was to determine if behavioural treatment strategies improve adherence 

to lifestyle intervention programs in adults with obesity. The behavioural treatment strategies 

investigated include: goal setting, motivational interviewing, relapse prevention, cognitive 

restructuring, self-monitoring, stimulus control, behavioural contracting, dissociation, self-

reinforcement and problem solving. A systematic review and meta-analysis was completed in 

order to answer the study aim. Study two is presented in chapter four of this thesis: 

Behavioural treatment strategies improve adherence to lifestyle intervention in adults with 
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obesity: a systematic review and meta-analysis. The published article can be found within the 

appendices. 

 

Study three addressed the fourth research question: 

 How can obesity management services implement these strategies and improve their 

model of care? How can we effectively translate research into practice? 

This study aimed to explore the efficacy and optimal timing of using telephone calls and text 

messages as adjunctive tools to support a community-based obesity management program. 

An eight-month randomised controlled cross-over trial was conducted between June 2017 

and July 2018 in conjunction with a community-based obesity management service (OMS). 

Sixty-one adults were recruited from the pool of patients entering the OMS. Eligibility 

criteria included: class III obesity, at least one comorbidity, an ability to self-manage, access 

to a mobile phone and sufficient technological literacy and English skills. Participants were 

randomly assigned to receive telephone and text message support in addition to standard 

OMS care, or standard OMS care alone. After four months, participants crossed over to the 

alternative sequence for four additional months. The technological support was grounded in 

behaviour change theory with a range of behavioural treatment strategies targeted. Study 

three is presented in chapter five of this thesis: Adding telephone and text support to an 

obesity management program improves adherence and clinical outcomes: a randomised 

controlled cross-over trial.  

 

Study four further addressed the fourth research question:  

 How can obesity management services implement these strategies and improve their 

model of care? How can we effectively translate research into practice? 
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This study aimed to provide qualitative insight into the views, perspectives and experiences 

of participants who completed the mHealth trial in study three. Completing this study was 

important to round out the quantitative findings in study three, and to deepen our 

understanding of the interventions effectiveness. Focus groups were conducted in order to 

evaluate program acceptability and overall participant perceptions of the clinical trial. Focus 

groups were the chosen methodology due to their effectiveness in obtaining a diverse range 

of information in evaluation research. Thematic content analysis was used to analyse the data, 

aided by the development of a thematic network. Study four is presented in chapter six of this 

thesis: Participant perspectives of a telehealth trial investigating the use of telephone and text 

message support in obesity management: A qualitative process evaluation.  
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Chapter 2: Literature Review 

2.1 Adherence in the literature 

Poor adherence to treatment has been identified across many healthcare disciplines and 

chronic diseases, including arthritis, gastrointestinal disorders, cancer, cardiovascular disease, 

pulmonary diseases, diabetes, sleep disorders, asthma, end stage renal disease and infectious 

diseases, to name just a few (42). Treatment regimens such as medication compliance, 

screening, appointment attendance and attrition, and health behaviours including exercise, 

diet, alcohol consumption and smoking are also commonly studied (38, 42). The WHO has 

estimated that worldwide, less than 30% of patients fully comply with the behavioural 

regimes and medications that reduce the risk and negative consequence of diabetes and 

hypertension (28, 34). A meta-analysis of 569 studies of adherence in 17 disease conditions 

during a 50-year period found a mean medication adherence rate of 76.6% in patients with 

hypertension and other cardiovascular diseases, and 67.5% in those with diabetes (34, 38). 

Studies in physiotherapy suggest that non-adherence with treatment and exercise 

performance could be as high as 70% (43, 44). In 2005, a literature review found that 28% of 

adult renal transplant patient’s reported noncompliance with their immunosuppressive 

regimes (45), and as far back as 1957, 50% of patients with tuberculosis who were prescribed 

medication for their illness had no evidence of the medication in their urine when tested (46). 

These last two examples show that even in immediate, life threatening situations, a 

surprisingly high number of people do not adhere to the treatment that could save their lives 

(34). It appears that non-adherence to lifestyle intervention and health related behaviours is 

not a new phenomenon, it is widespread across a number of healthcare disciplines, and it is a 

critical population health issue with interventions aimed at improving adherence important 

and timely. 
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Within obesity management, the concept of adherence is multi-dimensional, and could relate 

to following healthcare advice, attendance at appointments, attrition from lifestyle 

intervention programs, undertaking prescribed physical activity and diet modification, taking 

prescribed medications and/or adhering to pre and post bariatric surgery recommendations. 

Poor adherence to lifestyle intervention is thought to be one of the major factors limiting 

weight loss, weight loss maintenance and health behaviour change for adults with obesity 

(26, 34, 39, 40). Despite the well-recognised benefits of regular physical activity and healthy 

eating, only a small proportion of adults adhere to the recommendations and guidelines. In 

2014-15, only one in twenty (5.1%) Australian adults ate the recommended daily serves of 

fruit and vegetables (3). Just over half of Australian adults (55.5%) were found to be 

participating in sufficient physical activity. One in three (29.7%) were insufficiently active 

and 14.8% were completely inactive (3). These statistics are cause for concern, with the 

ABDS 2011 reporting that 5% of the total disease burden in Australia was due to physical 

inactivity, 2% to a diet low in fruit, 1.4% to a diet low in vegetables, 0.7% to a diet high in 

saturated fat and 0.3% to a diet high in sweetened beverages (6, 9). In the Unites States, 

adherence to healthy lifestyle behaviours, such as fruit and vegetable intake, regular physical 

activity and moderate alcohol consumption, significantly decreased between 1988 and 2006 

among adults aged 40 – 74 (42). Interestingly, this study found adherence to healthy lifestyle 

behaviours to be no more likely in those who already had a health condition than those who 

did not.  

 

Within lifestyle intervention programs, reported attrition rates vary considerably, from 10% 

to more than 80% depending on the type and setting of the treatment program (29-31, 33, 35, 

47). Attrition negatively impacts the individual participants lost to attrition, as well as the 

lifestyle intervention program as a whole (35). Intervention attendance and completion is 
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positively correlated with treatment outcomes, and those who drop-out early tend to have 

poorer treatment outcomes, including poorer weight loss and weight loss maintenance (30, 

33, 35, 48). Attrition also jeopardises the cost-effectiveness of treatment and can dampen the 

morale of the treating team, with wasted and underutilised resources being a major issue (30, 

35, 49). Reducing attrition is therefore essential for maximising treatment effectiveness, cost-

effectiveness and individual outcomes (30, 35). 

 

Despite the enormous investments of time, energy and money, and the health risks involved, 

a substantial proportion of those who undergo bariatric surgery do not follow the post-surgery 

recommendations that could increase their likelihood of long-term success (34). A study 

among 100 patients who had undergone Roux-en-Y gastric bypass surgery found self-

reported noncompliance rates of over 40% at 6 and 12 months post-surgery (50). Another 

similar study found self-reported noncompliance rates were over 50% from one month to two 

years post-surgery (51). Highlighting the issue of poor adherence post bariatric surgery is 

important, as adherence to diet and physical activity recommendations and attendance at post 

bariatric surgery appointments are predictive of weight loss, weight loss maintenance and 

health outcomes (52-54). Optimal adherence is therefore critical in all aspects of obesity 

management, even when an intensive weight loss intervention like bariatric surgery is the 

selected mode of treatment.  

 

2.2 Barriers to lifestyle intervention 

Given the huge impact poor adherence has on treatment efficacy and outcomes, there is a 

relatively small amount of research investigating barriers to behaviour change in adults with 

obesity. Only a small number of papers, both quantitative and qualitative, have explored this 

topic, with even less focusing specifically on obesity. Identifying the common barriers to 
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treatment adherence is the first step toward addressing these barriers, reducing their overall 

impact, and maximising adherence.  

 

A review article published in 2008 lists time constraints; low socioeconomic status; saboteurs 

(i.e. social, cultural, and environmental issues); and a range of comorbidities including 

mental health, chronic pain and musculoskeletal conditions as barriers to obesity treatment 

(55). Another review paper cites negative emotions; lack of control; lack of accountability; 

fear of change; lack of support; and lack of positive reinforcement as key barriers to 

adherence (32). Low motivational status, self-efficacy, negative learning history, lack of 

coping skills, and aversive environmental characteristics such as reduced access to physical 

activity facilities, high costs of training programs, low social and cultural support, and time 

barriers are obstacles to physical activity listed in a review article investigating cognitive 

behavioural strategies to increase adherence to exercise in obesity management (56). The 

WHO offers an extensive list of patient-related factors reported to affect adherence in their 

report – Adherence to long-term therapies: Evidence for action. Some of these factors 

include: forgetfulness; psychosocial stress and anxieties; low motivation; inadequate 

knowledge and skill; difficulty with motivation and self-efficacy; lack of support for 

behavioural changes; lack of self-perceived need for treatment; lack of perceived effect of 

treatment; lack of perception of the health risk related to the disease; low treatment 

expectations; hopelessness and negative feelings; and feeling stigmatized by the disease (28). 

These factors are related to non-communicable diseases as a whole, however many of the 

diseases described in detail within the report are common comorbidities of obesity, including 

diabetes, cancer and hypertension.  
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Qualitative methodologies, including focus groups, case studies, questionnaires and 

interviews appear to be common approaches for exploring treatment barriers among adults 

with obesity (57-62). Poor motivation, lack of time, societal and social pressures, negative 

moods and health and physical limitations are prominent barriers found within these papers. 

For example, in a qualitative study of 80 men and women, poor motivation, lack of time and 

negative moods were the main barriers to lifestyle change identified across eight focus groups 

(61). Research investigating barriers and facilitators to change through semi-structured 

interviews revealed key barriers to change include poor motivation, lack of time, health and 

physical limitations, lack of awareness and environmental and societal barriers including the 

influence of peers (62). 

 

These qualitative papers and the aforementioned reviews offer insight into the barriers 

affecting adults with obesity, however a thorough systematic review of the literature is 

warranted, providing an up-to-date, comprehensive overview of the research in this area.  

 

2.3 Predictors of adherence and attrition 

Attendance and completion of lifestyle intervention programs is associated with better 

treatment outcomes (33), and attrition is one of the major factors limiting treatment 

effectiveness and cost-effectiveness in obesity management (30, 33, 35, 48). Despite this, 

antecedents of adherence and attrition are not comprehensively explored within the literature 

(33), and it is not clear which factors may predict poor adherence to lifestyle intervention or 

obesity management programs. Identifying the factors that influence adherence may assist 

clinicians to recognise individuals at risk of poor adherence or drop-out and intervene early 

so they can be offered increased support, guidance and potentially more targeted intervention 

(30, 35, 63). In some circumstances early intervention may allow services to discharge 
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individuals who are not physically or emotionally ready to commence treatment, thereby 

reducing the potential for wasted resources. A better understanding of the predictors of 

adherence and/or attrition may also inform lifestyle intervention program improvements, with 

the aim of maximising treatment retention (35).  

 

A limited number of studies have explored predictors of attrition in weight loss interventions 

(29, 33), although the topic appears to be gaining popularity as the issue of adherence 

becomes more widely discussed. Papers focusing exclusively on the reasons for adherence 

and/or attrition are not widespread, with the majority of studies in this area reporting 

prospective findings from baseline demographic data or treatment data collected for other 

purposes (33). Consequently, the predictors assessed are not based on theoretical or empirical 

factors and are likely to be incomplete. Nevertheless, the available evidence suggests a range 

of demographic variables (including gender, age, marital status, ethnicity, education and 

employment status) (64-71), weight-related factors (i.e. initial weight, weight loss success, 

previous weight loss attempts and weight loss expectations) (64, 66-75), psychological health 

issues (70, 73, 76-79) and health behaviours (such as smoking and previous dieting 

behaviours) (64, 68, 71) are predictive of adherence and/or attrition. For example, in a study 

measuring the role of participant expectations, self-efficacy, stage of change, and 

psychological wellbeing on adherence, participants who dropped-out of treatment had higher 

expectations of change, poorer initial treatment outcomes and poorer self-efficacy than those 

who completed the program (80). In a four-year single centre cross-sectional prospective 

study, factors predictive of attrition included younger age, higher initial BMI, multiple 

previous dietary attempts and parental obesity (71). In this study males were more likely to 

adhere to the treatment program. Lower education levels, being unemployed and having 

higher body dissatisfaction were found to be predictive of attrition, and achieving early 
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weight loss was correlated with adherence, in a study looking to identify pre-treatment 

factors related to weight loss in obesity treatment (68).  

 

In a systematic review investigating predictors of dropout in weight loss interventions, older 

age and higher education levels were found to serve as protective factors against attrition 

(33). Conversely, greater body dissatisfaction, poorer body image, previous dieting attempts, 

lower levels of physical activity, poorer mental health, lower self-efficacy and lower social 

support were all factors associated with attrition. In addition, factors associated with the 

treatment process such as higher weight loss expectations and lower initial weight loss, and 

practical factors like travel distance and financial difficulties were also predictive of attrition. 

A review on attrition from behavioural medical treatments had similar results, finding that 

high treatment expectations, low self-efficacy, more previous weight loss attempts and little 

exercise were the most predictive variables of dropout from weight loss programs (81). Stress 

and small initial weight losses were two of the main factors predictive of attrition in a review 

investigating attrition and weight loss in patients treated with moderate and severe caloric 

restriction (82). 

 

While these reviews offer insight into predictors of attrition, the included papers do not 

investigate predictors of improved treatment adherence. Also, they include interventions 

involving adults within the healthy weight range and overweight categories who may have 

barriers dissimilar to those who are obese. A systematic review would therefore be a highly 

beneficial addition to the literature, providing new information to clinicians and health care 

services looking to improve adherence, reduce attrition and better support adults with obesity. 
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2.4 Behavioural treatment strategies  

Given the potential impact of non-adherence on treatment outcomes, strategies that aim to 

optimise treatment adherence are critical for clinical practice. Building an evidence base on 

the most effective approaches found to modify adherence in obesity management is therefore 

important. The key determinants of adherence in adults with obesity, including the main 

barriers to behaviour change and the most common predictors of adherence in obesity 

management have been outlined above. The literature within this area offers 

recommendations for both clinical practice and future research, with most papers suggesting 

further investigation into the role of behavioural treatment strategies in obesity management 

(11, 26, 28, 32, 34, 56, 83). It is thought that behavioural treatment strategies may assist 

individuals to work through their treatment barriers. For example, motivational interviewing 

and self-monitoring may help to boost motivation; problem solving may help to overcome 

barriers such as time and financial constraints; and cognitive restructuring may help to 

challenge negative moods and problematic mental health issues. It is also hypothesised that 

adherence will be improved and attrition rates reduced if barriers to behaviour change are 

appropriately addressed through the use of behavioural treatment. The following WHO 

statement is particularly poignant:  

 

“Our perspective is that an understanding of basic behavioural principles and models of 

behavioural change is relevant to adherence to treatment for all chronic medical conditions, 

and more helpful than a disease-specific approach to the issue.” (p.135) (28) 

 

While these recommendations seem sensible and straightforward, a thorough investigation 

into the efficacy of using behavioural treatment to modify adherence in obesity management 

has not yet been conducted. A number of papers have investigated the weight loss outcomes 
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of using specific behavioural strategies (84-88), however information is sparse regarding the 

use of behavioural treatment strategies as a collective group, and adherence in itself is not 

often explored. Further research in this area is therefore warranted, and would help to 

strengthen and solidify the popular theory that behavioural treatment is an important 

component of obesity management. There have been a number of narrative reviews 

highlighting the benefits of behavioural treatment in obesity management (23, 34, 36, 56, 85, 

89-98). The most common strategies discussed within these reviews include goal setting, 

problem solving, self-reinforcement, cognitive restructuring, behavioural contracting, 

motivational interviewing, stimulus control and self-monitoring. These strategies are 

explored below. 

 

Self-monitoring  

Self-monitoring is considered to be the cornerstone of the behavioural treatment of obesity 

(23, 56, 85, 89, 90, 94, 97, 99). It can be defined as systematically observing and recording 

specified target behaviours, followed by feedback (100). Diet, physical activity, mood and 

weight are the most commonly recorded health behaviours (100). Self-monitoring can help to 

raise awareness of both positive and detrimental habits, enhance accountability and 

motivation, and assist individuals and their treating team to identifying possible strategies for 

improvement (56, 97). It also provides regular feedback about whether target behaviours are 

improving, deteriorating or being maintained (23, 101). Regular self-monitoring has 

consistently been shown to facilitate behaviour change (102, 103), and is associated with 

improved weight loss and weight loss maintenance (99, 104-112). For example, in a self-

regulation program looking to promote the maintenance of previously lost weight, self-

monitoring, and in particular daily self-weighing, was associated with a decreased risk of 

gaining weight (105). 
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Stimulus control  

Stimulus control incorporates a variety of techniques aimed at modifying the external 

environment to make it more conducive to supporting behaviour change goals (101). 

Individuals are taught to change their immediate environment so that it facilitates rather than 

hinders behaviour change (23). Common strategies include keeping temptation foods out of 

the home, using smaller crockery, shopping from a list and taking exercise clothes to work or 

putting them out the night before. While these strategies appear to make sense in clinical 

practice, to the best of our knowledge there have been no specific studies on stimulus control 

techniques specifically, only their incorporation within a larger behavioural package (97). 

 

Motivational interviewing  

Motivational interviewing is a counselling approach aimed at enhancing an individual’s own 

motivation and commitment to behaviour change (113). It is a form of collaborative 

conversation, where an individual’s motivation to change is discussed, including their 

perceived importance of change, their readiness to change, and their confidence or self-

efficacy in making change. Ideally a patient is motivated for change when change is 

important to them, i.e. the perceived advantages of change outweigh the disadvantages, and 

when they are confident or believe in their ability to make change (34). If either the perceived 

value of making change or confidence in making change is low, the likelihood of adherence 

will also be low (28). The stage of change model and decisional balance theory are common 

components of motivational interviewing. The effective use of motivational interviewing 

requires a skilled clinician who is able to direct an individual toward self-motivational 

statements, or ‘change talk’, in an attempt to explore ambivalence and shift readiness, 

importance and confidence to change (114). Motivational interviewing appears to be one of 

the better-known behavioural strategies, and as a result is a more prevalent area of research 
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than some of the lesser-known strategies. In a meta-analysis of 11 randomised controlled 

trials exploring the use of motivational interviewing in lifestyle programs for overweight and 

obese adults, motivational interviewing was associated with a significantly greater reduction 

in weight than that seen within the control groups (115). Interventions varied widely, from 

two to eleven motivational interviewing sessions, however it was noted that one of the most 

intensive interventions was also the most successful. In a randomised controlled trial looking 

at the effects of motivational interviewing on treatment adherence in a group of overweight 

women with type 2 diabetes, participants who received five sessions of motivational 

interviewing attended significantly more group sessions, submitted significantly more and 

higher quality food dairies, and had lost more weight at 6, 12 and 18 months follow-up 

compared with those who received five standard education sessions (116). The literature on 

the use of motivational interviewing in obesity management appears to be relatively 

unanimous, with the majority of literature finding it to be an effective tool that should be 

routinely incorporated into lifestyle intervention programs (117-119). 

 

Behavioural contracting  

Behavioural contracting involves the creation of a contract or agreement between an 

individual and their treating team outlining the rewards and/or repercussions that would 

follow certain pre-identified behaviours or outcomes. It is thought to enhance an individual’s 

motivation and accountability to cooperate with treatment plans (101). It may also serve as a 

simple reminder of the goals and action plans discussed within a consultation. Behavioural 

contracting is not discussed frequently within the reviews on the behavioural treatment of 

obesity, however it is one of the key strategies listed within the WHO Adherence to long-

term therapies document (28). 
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Cognitive restructuring  

Cognitive restructuring involves challenging problematic thoughts, emotions and ideas that 

frequently undermine weight control efforts and hinder treatment adherence (89, 97, 120). 

Individuals are taught to identify their negative and often unreasonable thoughts, and then 

correct them with positive, rational thoughts (89, 99). A common example would be shifting 

a person’s cognition from all or nothing thinking (“I’ve blown my diet so I may as well keep 

going”), to a rational take on flexible eating (“I had a treat this morning, but I’ll eat well for 

the rest of the day”). Managing unrealistic weight loss expectations is a common focus of 

cognitive restructuring (97, 121), as most adults with obesity do not lose the amount of 

weight they initially hope for, leading to disappointment and a high risk of attrition (122, 

123). For example, in a study assessing weight loss goals, participants reported a desire for a 

32% reduction in their weight, labelling a weight loss of 17kg as “disappointing”. Ironically, 

half of the participants did not achieve the “disappointing” 17kg reduction in weight at the 

end of the 48 weeks of treatment (124). Educating patients on what is deemed to be 

successful weight loss in obesity management is therefore important, as well as attempting to 

shift focus to one of health and wellbeing. There have been few studies investigating the use 

of cognitive restructuring in obesity management (97). There is some evidence that cognitive 

interventions are beneficial for the emotional well-being of adults with obesity, irrespective 

of weight loss outcomes (90).  

 

Self-reinforcement  

Similar to behavioural contracting, self-reinforcement is not elaborated upon frequently 

within the behavioural treatment literature, but is commonly listed as an effective strategy 

(28). The type of reinforcement most effective for motivating behaviour change is highly 

individual, however reinforcements involving self-reward have been found to be more 
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effective than those involving punishment (125). Extrinsic motivators or incentives such as 

money or a new outfit are common. The power of intrinsic motivation (self-enjoyment or 

satisfaction from achieving a goal) should not be underestimated (30). 

 

Goal setting  

A key component of cognitive behavioural therapy, goal setting has been shown to be 

effective in focusing attention and providing structure to treatment plans (126). Goals must 

be specific, measurable, attainable, realistic and time-framed (127) to facilitate a clear 

assessment of success. They also need to be monitored and re-evaluated on a regular and 

consistent basis. Previous research has shown that meeting early program goals, such as 

increased physical activity or a certain amount of weight loss, promotes long-term goal 

attainment (128). Additionally, the Diabetes Prevention Program (DPP) credits its goal-based 

approach for much of its successes (128). 

 

Problem solving 

Problem solving involves identifying and overcoming barriers to behaviour change (56, 89). 

In some clinical settings it involves a five step process: [1] describing a problem and the 

chain of events leading to such a problem; [2] brainstorming possible solutions; [3] listing the 

pros and cons for each possible solution; [4] selecting the best option to be implemented; and 

[5] evaluating the results (56). This process assists individuals to use problem-solving 

techniques to cope effectively when faced with pre-identified high-risk situations, as well as 

unexpected everyday obstacles (92). Problem solving is directly linked with goal setting, 

whereby participants are encouraged to examine the factors that may hinder or facilitate goal 

achievement when first identifying goals (89). Problem solving has been shown to produce 

significantly greater long-term weight loss and lifestyle intervention adherence when 
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compared with standard behaviour therapy (129). In one study, participants who completed 

cognitive therapy coupled with problem solving were found to have significantly greater 

long-term weight loss than participants who completed standard behaviour therapy without 

the inclusion of problem solving (129). In another example, Perri et al. (130) developed a 

program to explore the use of problem solving during the maintenance phase of treatment. 

All participants received standard behavioural therapy but were also randomly assigned to 

receive no extended contact, relapse prevention or problem solving. Individuals who received 

the additional problem-solving component demonstrated greater long-term weight reductions 

than those receiving no extended contact. Additionally, a significantly larger proportion of 

those in the problem-solving group experienced a clinically significant weight loss of 10%, 

compared to those with no extended contact (35% vs 6% respectively) (129). 

 

As mentioned previously, further research into the efficacy of behavioural treatment in 

obesity management is warranted, specifically whether behavioural treatment strategies as a 

collective group improve adherence to lifestyle intervention or obesity management 

programs. The body of evidence on the common behavioural treatment strategies described 

within this literature review provides confidence in the efficacy of these strategies in the 

management of obesity. It is therefore hypothesised that the use of behavioural treatment 

strategies improves adherence to lifestyle intervention in adults with obesity.  

 

2.5 Translating research into practice: the use of technology in obesity management 

Supporting individuals to establish and maintain healthy lifestyle behaviours is a complex yet 

critical public health challenge. The previous sections of this literature review have outlined 

why incorporating behavioural treatment strategies into lifestyle intervention, obesity 

management and weight loss programs may be beneficial. While many services have a strong 
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foundation of behavioural treatment and psychological support, there still appears to be 

significant room for improvement. In publicly funded community-based services the 

difficulty lies in resource management. It can be a challenge to meet overwhelming demand 

under finite resources, including time, staff and financial constraints. In an effort to reduce 

the waiting list for service entry, community-based services often take on high patient 

numbers. As a result, the frequency of patient-provider contact does not always meet the 

recommendations outlined in the National Health and Medical Research Council (NHMRC) 

Clinical Practice Guidelines for the Management of Overweight and Obesity in Adults, 

Adolescents and Children in Australia (11). These guidelines recommend fortnightly review 

for the first three months, and a plan for continued monitoring for at least 12 months, with 

additional intervention as required. The guidelines stress that regular, on-going patient-

provider contact and support is integral to the success of weight loss interventions, stating 

that: 

 

“Sustained weight loss is unlikely to result from episodic care, but needs to be actively 

managed and monitored”. (p. 63)(11). 

 

Regular patient-provider contact is seen within successful lifestyle intervention programs like 

the DPP (131), and the Look AHEAD (Action for Health in Diabetes) trial (132). These 

programs have impressive treatment outcomes and are generally considered to be exemplars 

of behavioural weight loss treatment. The DPP for example boasts a mean weight loss of 

6.8kg (7.2%) during the first year of treatment and a maintained loss of 4.1kg at three years 

(133). Despite these impressive results, the original format of these programs have not been 

widely adopted in non-academic, publicly funded community settings (134). This may be due 

to the intensive approach incorporated within these lifestyle intervention programs, including 
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the extensive patient-provider contact (131). For example, the DPP involved 16 face-to-face 

sessions in the first 24 weeks of treatment, 16-24 maintenance meetings, supervised physical 

activity sessions and multiple group courses and motivational campaigns held throughout 

each year. Coaches were encouraged to meet with participants as often as needed to support 

adherence, with the majority seen more frequently than monthly (the minimum required 

contact), and some continuing to attend weekly or bi-weekly (131). This intensive approach 

may be effective, but requires considerable resources, including time, money and the 

availability of multiple health professionals with expertise in the behavioural treatment of 

obesity. Therefore, it is often considered too burdensome and expensive to be sustainable 

within publicly funded community environments (134, 135). Regular patient-provider 

contact, accountability and support appear to be some of the key features underlying the 

success of these programs, and therefore exploring innovative, cost and time effective ways 

to delivery this within community settings is required. 

 

The use of technology has shown great promise in a variety of health domains, including 

smoking cessation, hypertension, asthma, coronary heart disease, medication compliance and 

diabetes (136-143). While research on the use of technology in obesity management is in its 

infancy, it is an area that holds great promise as a mechanism for disseminating and 

supporting lifestyle intervention programs (23, 140, 144, 145). Mobile health, commonly 

referred to within the literature as mHealth, is the use of mobile phone technology to deliver 

health care (140). Previous research suggests that mHealth interventions involving telephone 

calls and text messaging are feasible and effective, with trials in overweight and obese adults 

finding these modes of intervention delivery to be significantly better at aiding weight loss 

and weight loss maintenance than no contact or self-directed controls (146-154). In a one-

year mobile phone operated weight loss program among 125 overweight 25-44 year olds, the 
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participants receiving diet education and support via text message lost significantly more 

weight and had a greater reduction in waist circumference, both short-term and over 12-

months, than a no contact control group (148). Similarly, in a text-message based weight 

management intervention among overweight and obese adults, participants receiving tailored 

text message support after completion of a 12-week weight loss program achieved greater 

weight loss maintenance and improved quality of life and depression scores compared to no-

contact controls (146). In a study among adults in South Korea, weekly text messages about 

diet, exercise, and behaviour modification proved effective in promoting weight loss at 12 

weeks (147). Telephone based support has also proved effective. In a randomised controlled 

trial comparing a variety of weight loss maintenance conditions, the group receiving monthly 

telephone calls regained significantly less weight than the self-directed group after 30 months 

of maintenance (149). A study looking at ways to minimise weight gain amongst adults with 

obesity enrolled in a long-term cognitive behavioural treatment program during the Christmas 

- New Year holiday season, found that participants receiving regular telephone calls aimed at 

reminding and prompting self-monitoring, were more consistent and managed their weight 

better than a no-contact comparison group (153). Interventions combining telephone calls and 

text messaging have also proven effective. In a 16-week randomised controlled trial, the 

intervention group receiving personalised text messages, printed materials and monthly 

telephone calls lost more weight (-1.97kg difference) than a comparison group receiving 

printed materials only (155). At the end of the study, 92% of intervention participants stated 

that they would recommend the intervention for weight control to friends and family.  

 

Adherence to behaviour change may also benefit from technology-based support. In a study 

assessing the effects of prompt frequency and structure in a walking program, regular 

telephone calls (either structured or unstructured) were associated with increased exercise 
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adherence (154). In a randomised controlled trial among overweight adults, intervention 

participants who received exercise guidance and support via mobile phone engaged in over 

two hours more physical activity per week than a control condition that received no support 

(151).  

 

While it may be reasonable to assume that offering additional support via telephone and text 

will result in improved outcomes when compared to no contact or self-directed controls, 

comparisons to in-person treatment may draw more doubt. Previous trials have shown 

mHealth interventions to be surprisingly effective when compared to in-person treatment 

(156-158). One study compared the efficacy of a telephone versus traditional face-to-face 

clinic approach to achieve 10% weight loss and maintenance in a 26-week randomised 

controlled trial among overweight adults. While at 12 weeks the clinic approach achieved 

greater weight loss, 12.7kg (13.7%) compared to 10.6kg (10.4%), at 26 weeks the difference 

was non-significant, 12.5kg (12.6%) compared to 12.8kg (13%) for the clinic and phone 

approaches respectively (156). This study suggests a telephone delivered program may be a 

viable option when compared to traditional face-to-face care, with both groups achieving 

>10% weight loss at all time-points. When comparing the efficacy of telephone versus on-site 

counselling, Digenio et al. found no significant difference in weight loss between two groups; 

7.7% compared to 8.9% of initial weight respectively, after 18 sessions over six-months 

(157). Perri et al. confirmed these findings, finding a 12-month maintenance program 

delivered via telephone to be just as effective at maintaining initial weight loss as the same 

program delivered on site (158). Cost analyses indicated that telephone counselling was less 

expensive than the face-to-face intervention and it was therefore concluded that telephone 

counselling constitutes an effective and cost-efficient option for long-term weight 

management.  
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The above examples may increase confidence in technology-based intervention delivery, 

though traditional on-site treatment still remains the benchmark for obesity management. 

However the question remains, what about combining the two? The majority of research to 

date has focused on the use of technology in extended contact interventions to promote the 

maintenance of lost weight, or on the use of technology in comparison to standard care or a 

no contact control. Few studies have explored the use of telephone calls and text messaging 

as adjunctive tools to support a community-based obesity management program. It has been 

suggested that technological approaches may be more useful as adjunct interventions, 

especially when the aim is long-term weight loss maintenance (152, 159). A study in patients 

with pre-diabetes explored whether text message support enhanced weight loss in patients 

offered DPP classes (160). They found that text message support led to clinically significant 

weight loss in patients with pre-diabetes. Further research in an operational setting and across 

diverse safety net health care systems and patient populations, such as obesity, is warranted. 

Research on the use of text messaging as an adjunctive tool to standard face-to-face care is 

also warranted, as only 12.1% of participants took up the offer to enrol in the weight loss 

resources on offer. 

 

In regards to behavioural treatment strategies, previous research has shown that text-

messaging interventions designed and measured using behavioural theory are more likely to 

be successful (140). Applying behavioural strategies such as goal setting, problem solving 

and motivational interviewing within the technology-based support is invaluable. However, 

the process of text messaging in itself inherently taps important behavioural constructs, such 

as cues to action, reinforcement, prompting and social support, even without the explicit 

intention of a health care provider (140). 
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While mHealth is a rapidly growing area, there has been insufficient research exploring ways 

to improve adherence using telephone and text message support. Research to determine the 

efficacy, feasibility and practicality of using telephone and text message support within a 

community-based obesity management program is therefore important and timely. This 

research has the potential to improve existing practices, promote health equity and reduce the 

burden on the health care system (140).  

 

2.6 Summary of the literature 

This literature review highlights the poor levels of adherence to diet and physical activity 

recommendations, and the high attrition rates seen within lifestyle intervention programs. 

Poor adherence is a key challenge for obesity management services, and reduces the 

effectiveness of any health intervention. The literature suggests that poor motivation, lack of 

time and negative moods are just some of the many barriers to lifestyle intervention facing 

adults with obesity. The predictors of adherence and attrition seen within the obesity 

literature have been discussed; however a thorough review is recommended. The current 

body of evidence exploring patient barriers and treatment adherence suggests that 

behavioural treatment strategies are important components of obesity management. The 

challenges of incorporating behavioural treatment into clinical practice have been identified, 

along with the difficulties services face meeting patient-provider contact recommendations. 

The use of technology in obesity management was suggested as one potential way to alleviate 

this pressure on services, and further research examining the efficacy and feasibility of using 

telephone and text support was recommended.   
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3.2 Preface 

Chapter 3 (study 1) entails a systematic review of the literature, investigating barriers to 

behaviour change and predictors of adherence and attrition in adults with obesity. It 

addressed the first two research questions of this thesis: What are the key barriers to lifestyle 

intervention for adults with obesity?; What are the predictors of adherence and/or attrition 

for adults with obesity? Completing this review was an important introduction to this body of 

research, providing direction and a solid foundation for the remaining research that would 

make up this thesis. Highlighting the key determinants of adherence found within the 

literature provides insight into why behaviour change is so difficult for adults with obesity, 

and how obesity management services can better support their patients to make sustainable 

lifestyle change and adhere to the recommendations on offer. It also assists health 

professionals to identify individuals at risk of attrition who may require additional support 

and individualised attention. The findings of this review have important implications for 

clinical treatment, including implications for lifestyle intervention and obesity management 

program design. 

This study was published in Clinical Obesity in 2017: 

Burgess E, Hassmén P, Pumpa KL. Determinants of adherence to lifestyle intervention in 

adults with obesity: A systematic review. Clinical Obesity. 2017. Jun;7(3):123-135. 

(Appendix 1). The manuscript within this chapter has been formatted to comply with the 

Clinical Obesity manuscript submission guidelines.  

3.3 Abstract 

Purpose: Lifestyle intervention programs are efficacious in the management of obesity, but 

often report poor attendance and adherence rates that hinder treatment effectiveness and 
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health outcomes. The aim of this systematic review is to identify 1) barriers to behaviour 

change and 2) predictors of adherence to lifestyle intervention programs in adults with 

obesity.  

Methods: Studies were identified by systematically reviewing the literature within Medline, 

PsycINFO, CINAHL, SPORTDiscus and Web of Science from inception to August 2016.  

Results: Barriers to behaviour change include: poor motivation; environmental, societal and 

social pressures; lack of time; health and physical limitations; negative thoughts/moods; 

socio-economic constraints; gaps in knowledge/awareness; embarrassment/social physique 

anxiety; and lack of enjoyment of exercise. The most prominent predictors of adherence 

include: early weight loss success; lower baseline BMI; better baseline mood; being male; 

and older age.  

Conclusions: The findings within this review provide novel insight to clinicians working in 

obesity and have important implications for lifestyle intervention program design. Barriers to 

behaviour change need to be addressed early in treatment, with lifestyle intervention 

individualised accordingly. Predictors of adherence should also be taken into careful 

consideration, with negative moods and unrealistic weight loss expectations discussed at 

outset. If adherence were improved, treatment effectiveness, health outcomes and the 

ultimate burden of chronic diseases could also be improved.  

 

3.4 Introduction 

The prevalence of obesity is rapidly increasing worldwide; a problem commonly referred to 

as the obesity epidemic. In 2014, over 600 million adults, around 13% of the world’s adult 

population, were classified as obese (according to the World Health Organizations (WHO) 

Body Mass Index (BMI) classification of obese > 30 kg/m2) (161). Obesity is a major public 

health concern due to its association with a wide range of chronic diseases, including 
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cardiovascular disease, type 2 diabetes mellitus, some cancers and a wide range of 

musculoskeletal conditions (1, 162). Obesity can also lead to a range of psychological and 

social consequences (163, 164). One of the most efficacious and widely reported strategies 

for the management of obesity is lifestyle intervention (11, 165). Lifestyle intervention 

programs within community, clinical and research settings vary but generally involve a 

combination of diet, physical activity and behavioural treatment strategies. These programs 

often refer to well researched and reviewed physical activity and dietary guidelines for the 

management of obesity (165-167), however frequently report disappointing outcomes and 

reduced effectiveness due to poor attendance and adherence rates (29-36, 168, 169). 

Adherence can be defined as the extent to which a person’s behaviour corresponds with 

agreed recommendations (28). Within lifestyle intervention and weight loss programs, this 

may refer to physical activity or diet modifications, or by lifestyle intervention program 

session attendance or attrition. For lifestyle intervention programs to be successful (as 

measured against a variety of health and lifestyle markers), it is crucial that individuals 

adhere as best they can to the recommendations provided. Those who drop out or disengage 

prematurely are likely to have poorer treatment outcomes. Hence, a better understanding of 

the determinants of adherence in adults with obesity is vital to the development of successful 

programs.  

 

The aim of this systematic review is to identify 1) barriers to behaviour change and 2) 

predictors of adherence to lifestyle intervention programs in adults with obesity. Identifying 

these determinants may provide insight into how adherence can be optimised, as well as 

assist health professionals to identify individuals at risk of attrition. It may also help to 

differentiate those individuals who are sufficiently motivated and able to benefit fully from 

the resources on offer. If adherence to health recommendations and lifestyle intervention 
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programs were improved, treatment effectiveness, health outcomes and the ultimate burden 

of chronic disease could also be improved.  

 

3.5 Methods 

Literature search 

The following databases were searched from their inception to August 2016: Medline, 

PsycINFO, CINAHL, SPORTDiscus and Web of Science. The following keywords were 

used: obes* AND (adherence OR non-adherence OR compliance OR non-compliance OR 

“patient adherence” OR “patient non-adherence” OR “patient compliance” OR “patient non-

compliance”) AND (lifestyle OR behavio* OR intervention). The following search 

limitations were applied: human, English language; adults; and peer-reviewed. In addition, 

studies were identified from reference lists of relevant studies retrieved from the primary 

search.  

 

Eligibility criteria 

Studies were included if: 1) the sample populations had a mean BMI ≥ 30kg/m2; 2) the 

original full text was available in English; 3) they identified barriers to lifestyle intervention 

and/or predictors of adherence or attrition; and 4) one of the primary outcomes was 

adherence to lifestyle intervention or lifestyle intervention programs (as measured by 

objective or self-reported modifications to physical activity and/or diet, or by lifestyle 

intervention program session attendance or attrition). Studies were excluded if: 1) the focus 

was on chronic diseases other than obesity, or on pregnant or breastfeeding women; 2) they 

included bariatric surgery, pharmacotherapy or the use of very low energy diets; 3) they 

included residential or rehabilitation stays; 4) they included monetary incentives or food/ 

exercise equipment provision; and 5) they excluded drop outs from the final results. 
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The search was not limited to specific study designs or intervention characteristics, 

recognising that a variety of approaches to the investigation of adherence will enhance the 

understanding of this multifaceted issue.  

 

Study selection and data synthesis 

After collating the articles retrieved through the initial electronic search, author EB screened 

all titles and abstracts, eliminating duplicates and non-relevant studies. All remaining articles 

were then read in full by EB, with those not meeting the eligibility criteria excluded. Co-

authors KP and PH verified the remaining articles to confirm their inclusion in the review. 

All three authors mutually agreed on the articles suitable for inclusion. Data was extracted 

from the included studies with relevant items including: study design and methodology, 

intervention characteristics, study aim, study population and key findings (i.e. identified 

barriers to lifestyle intervention or predictors of adherence and/or attrition). A narrative 

approach was used to synthesise the key findings. As the qualitative and quantitative articles 

included within this systematic review deployed similar methodologies to obtain their results, 

the findings were extracted and reviewed similarly. 

 

Quality assessment  

All included quantitative studies were assessed for methodological quality using the 

Physiotherapy Evidence Database (PEDro) scale (170). All included qualitative studies were 

appraised using the Critical Skills Appraisal Programme (CASP) (171). Two reviewers 

independently conducted the quality assessment (EP and KP for quantitative articles and EB 

and PH for qualitative articles). Disagreements were resolved by discussion and, if necessary, 

by consulting a third reviewer.   
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3.6 Results 

A total of 567 articles were retrieved through the initial electronic search. After removing 

duplicates and screening abstracts, 164 articles remained to be read in full. Based on selection 

criteria, a total of 24 articles were included in this review. Of the 24 studies included, seven 

focused on barriers to behaviour change and 17 on predictors of adherence and/or attrition in 

adults with obesity. 

 

Figure 1: Systematic review literature search  

 

Quality assessment 

The quality assessment results for the quantitative articles as determined by their PEDro 

score can be seen in Table 2. The quality appraisal for the qualitative articles based on the 

CASP can be seen in Table 3.  
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Table 2: PEDro scale for the quality assessment of quantitative articles 

 Scores on PEDro scale* 

Study 1 2 3 4 5 6 7 8 9 10 11 Total 

Venditti et al. 2014 (172) + - - - - - - + + + + 5/11 

Greenberg et al. 2009 (64) + + - + - - - + + + + 7/11 

Bautista-Castano et al. 2004 (71) + - - - - - - + + + + 5/11 

Delahanty et al. 2006 (70) + - - - - - - + + + + 5/11 

Kovac Blaz et al. 2015 (69) + - - - - - - + + + + 5/11 

Hadziabdic et al. 2015 (67) + + - - - - + + + + + 7/11 

Arikawa et al. 2011 (65) + + - - - - - + + - - 4/11 

Elfhag et al. 2010 (68) + - - - - - - + + + + 5/11 

Colombo et al. 2014 (73) + - - - - - - + + + + 5/11 

Handjieva-Darlenska et al. 2012 (75) + + - - - - - + + + + 6/11 

Dalle Grave et al. 2005 (74) + - - - - - - + + + + 5/11 

Carels et al. 2009 (72) + - - - - - - + + + + 5/11 

Austin et al. 2013 (66) + - - - - - - + + - + 4/11 

Chang et al. 2009 (173) + + - - - - - + + - + 5/11 

Michelini et al. 2014 (78) + + - + - - - + + + + 7/11 

Mazzeschi et al. 2012 (77) + - - - - - - + + + + 5/11 

Treasure et al. 1998 (79) + - - - - - - + + + + 5/11 

De Panfilis et al. 2007 (76) + - - - - - - + + + + 5/11 

* Column numbers correspond to the following criteria on the PEDro scale: 

1. Eligibility criteria specified; 2. Random allocation; 3. Concealed allocation; 4. Similarity at 

baseline for important prognostic indicators; 5. Blinding of subjects; 6. Blinding of those 
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delivering intervention; 7. Blinding of researchers; 8. At least 1 key outcome measure was 

obtained by a minimum of 85% of the initial participants; 9. All participants received the 

intervention or control as per original allocation; 10. Results of between-group statistical 

comparisons is reported for at least one outcome; and 11. The study provided both point 

measures of variability for at least one key outcome.  

+ Indicates the criterion was clearly satisfied;  

- Indicates the criterion was not clearly satisfied 

 

Table 3: CASP question responses for the appraisal of qualitative studies 

 CASP questions* 

Study 1 2 3 4 5 6 7 8 9 10 

Piana et al. 2011  Yes Yes Yes Yes Yes Can’t 

tell 

Yes Yes Yes Valuable 

Burke et al. 2008 (58) 

 

Yes Yes  Yes Yes  Yes Can’t 

tell 

Yes Yes** Yes Valuable 

Leone et al. 2013  Yes Yes Yes Yes Yes Can’t 

tell 

Yes Yes Yes Valuable 

Martinez-Ramos et al. 

2015  

Yes Yes Yes Yes Yes Can’t 

tell 

Yes Yes Yes Valuable 

Alvarado et al. 2015  Yes Yes Yes Yes Yes Yes Yes Yes Yes Valuable 

Wingo et al. 2011  Yes Yes Yes Yes Yes Can’t 

tell 

Yes Yes Yes Valuable 

* Column numbers correspond to the following CASP questions: 

1. Was there a clear statement of the aims of the research?; 2. Is a qualitative methodology 

appropriate?; 3. Was the research design appropriate to address the aims of the research?; 4. 
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Was the recruitment strategy appropriate to the aims of the research?; 5. Was the data 

collected in a way that addressed the research issue?; 6. Has the relationship between 

researcher and participants been adequately considered?; 7. Have ethical issues been taken 

into consideration?; 8. Was the data analysis sufficiently rigorous?; 9. Is there a clear 

statement of findings?; and10. How valuable is the research? 

** Used a combination of standardised scales (adapted) and open-ended questions in the 

survey. 

 

Barriers to behaviour change in adults with obesity  

Barriers include: poor motivation (57, 58, 60-62, 172); lack of time (58, 60-62, 172); 

environmental, societal and social pressures (57, 60, 62, 172); health and physical limitations 

(59, 60, 62, 172); negative thoughts/moods (58, 61, 172); socio-economic constraints (57, 

172); gaps in knowledge/lack of awareness (58, 62); and lack of enjoyment of exercise (60). 

The main characteristics and findings of the included studies are shown in Table 4.
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Table 4: Barriers to behaviour change in adults with obesity 

Study Study population 

Mean + SD 

Study Aims Study design and 

methodology 

Intervention 

characteristics 

Identified 

barriers 

Main Limitations 

Piana et al. 2013  n = 80, 62.5% 

female 

Age: 53 ± 12 y 

BMI: 36.5 ± 6 

kg/m2 

55% employed 

Perugia, Italy 

To report on the 

perception of 

disease, food and 

physical exercise in 

a group of patients 

with obesity. 

8 focus groups 

conducted. 

Analysis of 

narrative 

autobiographic 

texts using 

grounded theory 

method.  

3-month 

multidisciplinary 

lifestyle 

intervention 

conducted at the 

University of 

Perugia  

Poor motivation 

Lack of time 

Negative moods 

 

Findings not 

generalizable as all 

participants were 

desirous of 

treatment and 

considered obesity 

a problem. 

Burke et al. 2008  n = 110, 84% 

female 

Age: 42 ± 8 y  

BMI: 33.5 ± 5 

kg/m2 

82% white 

68% employed 

Pennsylvania, USA 

 

To examine the 

individuals’ past 

experiences with 

weight-loss 

treatment. 

Observational, 

cross-sectional 

study. Descriptive 

analyses of 

questionnaires. 

No intervention. 

 

Poor motivation 

Lack of time 

Negative moods, 

seeking comfort in 

food 

Knowledge gaps  

Participants may 

not reflect an obese 

population at large 

as all were 

treatment seeking. 

Focused only on 

dietary changes, 

not physical 

activity.  

Leone et al. 2013  n = 19, 100% 

female 

Age: 55 y 

BMI: 36.0 kg/m2 

52.6% had college 

degree or higher 

North Carolina, 

To understand why 

women with 

obesity have lower 

physical activity 

levels than women 

without obesity. 

7 focus groups 

conducted with 

older (> 50 y) 

white and African 

American women 

with obesity. 

Audio recordings 

No intervention. 

 

Poor motivation 

Lack of time 

Safety concerns 

Uncomfortable 

with appearance  

Health and 

physical limitations  

Small, convenience 

sample - 

generalizable only 

to women >50 y 

who are not 

currently engaging 

in another health 
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USA transcribed/ 

analysed using 

qualitative analysis 

software. 

Non-enjoyment of 

exercise 

behaviour. 

Martinez-Ramos et 

al. 2015  

n = 23, 65% female 

Age: 52 y 

BMI: 39.4 kg/m2 

65% employed 

Barcelona, Spain 

To look at the 

opinions of patients 

with overweight/ 

obesity concerning 

ways to reduce or 

limit sedentary 

behaviour and their 

barriers and 

facilitators to 

change. 

Qualitative 

descriptive-

interpretive 

analysis study. 10 

semi-structured 

interviews 

(thematic content 

analysis) carried 

out at 3 healthcare 

centres in 

Barcelona, Spain. 

No intervention. 

 

Poor motivation 

Lack of time 

Environmental and 

societal barriers 

Influence of peers 

Health and 

physical limitations  

Lack of awareness 

 

Small, convenience 

sample. Only 

generalizable to 

those who admit to 

sitting >6 hours/ 

day (this was an 

inclusion criteria) 

 

Venditti et al. 2014  

 

 

n = 1076, 68% 

female 

Age: 50 y 

BMI: 33.9 kg/m2 

45% from ethnic 

and minority 

groups. 

USA 

 

 

To report 

individual barriers 

to weight loss and 

physical activity 

goals in the DPP. 

Sub-study of the 

DPP, a randomised 

clinical trial. 

Lifestyle coaches 

documented 

participant barriers 

after each session. 

Barriers identified 

were rank ordered.  

Lifestyle 

intervention 

protocol including 

16 education 

sessions followed 

by a maintenance 

phase (average 3.2 

years duration) 

Poor motivation 

Lack of time 

Social pressures 

Weather 

Holidays 

Health and 

physical limitations 

Negative thoughts/ 

mood 

Socio-economic 

factors  

Risk of systematic 

reporting bias as 

the lifestyle 

coaches reported 

barriers, not the 

participants. 

Alvarado et al. 

2015  

n = 17, 100% 

female  

To identify barriers 

and facilitators to 

Qualitative case 

study design, based 

No intervention.  Poor motivation 

Gender norms and 

Only generalizable 

to women 25 – 35 
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 Age: 30 y 

Mean BMI: 33 

kg/m2 

82% employed 

Afro-Caribbean  

Barbados 

physical activity 

amongst women 

with overweight/ 

obesity in 

Barbados, a low-

resourced setting.  

on grounded theory 

principles. 

Interviews and 

semi-structured 

participant 

observation 

(thematic content 

analysis) 

expectations 

Socio-economic 

constraints 

 

y (this was an 

inclusion criteria) 

Wingo et al. 2011  n = 21, 76.2% 

female 

Age: 48 ± 11 y 

BMI: 40.6 ± 

8.4kg/m2 

66.7% Caucasian, 

28.6% African-

American 

Alabama, USA 

To explore the role 

of fear-avoidance 

beliefs related to 

exercise among a 

group of 

overweight and 

obese adults. 

Three focus groups 

conducted. 

Audiotapes 

transcribed and 

analysed using 

qualitative analysis 

software. 

Participants 

recruited from 

medically-

supervised weight 

management 

programs at the 

University of 

Alabama. 

Fear of physical 

pain during and 

after exercise  

Not all participants 

were able to relate 

to the concept of 

fear-avoidance. 
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Predictors of adherence and/or attrition in adults with obesity 

For the purpose of this review, predictors of adherence and/or attrition were grouped into four 

different categories: demographic variables, weight related factors, psychological health and 

health behaviours. 

 

Demographic variables 

Being female and younger age predicted attrition (64, 71), while being male and older age 

predicated adherence to lifestyle intervention (66, 69-71). Being unmarried improved the 

likelihood of adherence in one study (67), while another found varying results across 

supervised and unsupervised periods, concluding that overall no significant effect of 

women’s marital status was observed (174). One study found that being an immigrant was 

associated with higher attrition (68), however another found that while Caucasian women 

were significantly more adherent to a strength training intervention than women of colour, 

overall no significant effect of ethnicity was observed (174). There is conflicting evidence in 

regard to how education level predicts adherence to varying lifestyle interventions. Two 

studies agreed that lower education level predicts attrition (68, 174), one found that more 

years of education predicted adherence (66), one found no overall significant effect of 

education level (174), and the other found lower education level predicts adherence (69). 

Unemployment has been associated with attrition (68).  

 

Weight related factors 

An individual’s initial or baseline weight has been identified as a predictor of their adherence 

to a lifestyle intervention program. There is general consensus that a higher baseline BMI 

predicts attrition (64, 67, 71), while a lower baseline BMI predicts adherence (69, 70). Early 

weight loss is another predictor of program adherence or attrition. Less initial or early weight 
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loss or unsatisfactory results predicts attrition (64, 73-75), while higher initial or early weight 

loss predicts adherence (64, 67-69). Parental obesity is a predictor of attrition, as is childhood 

onset obesity (71). Weight beliefs and/or expectations also play a role in predicting adherence 

to lifestyle intervention programs. Having greater weight bias (negative attitudes and 

stereotypes towards the obese population) predicts attrition (72). Attitudinal familism – 

attention to the needs of family above those of self – also predicts attrition (66). Conversely, 

a lower expected weight loss, measured via expected one-year BMI loss, is a predictor of 

adherence (74). 

 

Psychological health 

Mood affects adherence to lifestyle intervention, with lower levels of depression, stress, 

anxiety and negative affect predicting adherence (70, 173), while higher levels of stress, 

depression and anger predicting attrition (73, 77, 78, 173). Lower levels of health-related 

quality of life, higher body dissatisfaction and social physique anxiety also predict attrition 

(68, 77, 79). A greater readiness to change physical activity and a greater baseline exercise 

self-efficacy predicts adherence (70). The baseline presence of psychiatric disorders - such as 

mood, anxiety, and binge eating disorder - is found to enhance adherence to treatment, but to 

lower probability of positive outcomes (76). 

 

Health behaviours 

A number of health behaviours predict attrition from lifestyle intervention programs. Current 

smoking (64), participation in previous dietary programs (71), fewer previous weight losses 

(68), and being younger at first dieting attempt (71), are all predictors of attrition.  

 

The main characteristics and findings of the included studies are shown in Table 5. 
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Table 5: Predictors of adherence to lifestyle intervention in adults with obesity 

 

Study Study 

population 

Mean + SD 

Study Aims Study design 

and 

methodology  

Intervention 

characteristics 

Factors 

predictive of 

attrition 

Factors 

predictive of 

adherence 

Main 

Limitations 

Greenberg et al. 

2009  

n = 322, 86% 

male 

Age: 52 ± 7 y 

BMI: 31 ± 3.6 

kg/m2 

52% Israeli  

Southern Israel 

To determine 

whether 

participants in 

diet trials truly 

adhere to their 

assigned diet 

and the factors 

that affect their 

adherence. 

2-year dietary 

intervention 

randomised 

controlled trial. 

Participants 

randomised to 

low fat, 

Mediterranean 

or low 

carbohydrate 

groups.  

Participants 

attended 18 

dietitian-led 

groups. Dietary 

adherence 

measured using 

questionnaires, 

24-hr food 

recalls and 

participant self-

report.  

Being female 

Higher baseline 

BMI  

Less initial 

weight loss  

Current smoking  

Initial 6-month 

weight reduction 

 

 

Accuracy of 

self-reported 

rating of 

adherence is 

unknown.  

Bautista-Castano 

et al. 2004  

n = 1018, 77.4% 

female  

Age: 38 ± 12 y 

BMI: 31.7 ± 5.2 

kg/m2 

Spain 

To assess the 

factors that 

could predict 

successful 

completion of a 

weight loss 

program. 

4-year single 

centred, cross-

sectional, 

prospective 

study. 

Weight loss 

program 

including both 

treatment and 

maintenance 

phases.  

Younger age 

Higher initial 

BMI 

Previous dietary 

programs 

Parental obesity 

Childhood onset 

obesity 

Being male 

 

 

 

 

 

Maintenance 

phase (“non-diet 

phase”) only 

initiated once a 

target weight-

loss goal was 

reached – 

motivators for 

adherence could 

have been more 

rounded.  

Delahanty et al. n = 274, 65% To examine the Sub-study of the Lifestyle N/A Being male Participants may 
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2006  

 

 

female 

Age: 52 ± 12 y 

BMI: 33.9 ± 6.9 

kg/m2 

38% minority 

groups 

74% employed 

USA 

 

associations 

between 

baseline 

demographic 

and 

psychological 

variables and 

leisure-time 

physical activity  

DPP, a 

randomised 

clinical trial. 

Questionnaires 

assessing stage 

of change, self-

efficacy and 

stress were used 

to measure 

adherence 

predictors. 

intervention 

protocol 

including 16 

education 

sessions 

followed by a 

maintenance 

phase (average 

3.2 years 

duration). 

Lower BMI 

Lower levels of 

depression/ 

stress/ anxiety 

Readiness & 

self-efficacy 

not reflect an 

obese population 

at large as all 

were treatment 

seeking and 

none pre-

contemplative. 

Kovac Blaz et 

al. 2015  

 

 

n = 397, 89% 

female 

Age: 53 ± 11 y 

BMI: 31.0kg/m2 

56% had 

secondary 

school education 

Ljubljana, 

Slovenia 

To assess the 

effectiveness of 

a multi-

disciplinary 

weight loss 

program and 

identify the 

factors 

associated with 

adherence to the 

program.  

Two-year multi-

disciplinary 

weight loss 

program 

conducted in an 

urban health 

centre in 

Ljubljana, 

Slovenia.  

 

 

Program 

included a 6-

month weight 

loss phase 

followed by an 

18-month 

maintenance 

phase.  

N/A Age over 50  

Lower initial 

weight 

Higher initial 

weight loss  

Lower 

educational 

levels 

Sample not 

reflective of 

obesity in the 

population (9 

times more 

women than 

men and only 

conducted in 

urban health-

centres) 

Hadziabdic et al. 

2015  

 

 

n = 124, 92% 

female 

Age: 47 ± 12 y 

BMI: 41.6 ± 7.3 

kg/m2 

Zagreb, Croatia 

To evaluate 

patients 

adherence to a 

weight reduction 

program by 

identifying 

12-month multi-

disciplinary 

weight reduction 

program. 

Participants 

randomised to 

Intensive group 

education 

program 

followed by 5 

follow up visits 

over the year.  

Higher level of 

obesity  

Lower 

educational level 

 

Initial weight 

loss 

Being unmarried 

Sample was 

predominantly 

female therefore 

findings not 

generalizable to 

men.  
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factors 

predictive of 

both drop-out 

rate and weight 

loss success. 

comply with 

either a 

Mediterranean 

or a standard 

hypo-lipaemic 

diet. 

SES, health and 

diet type 

explored as 

potential 

predictive 

factors.  

Arikawa et al. 

2011  

 

 

n = 164, 100% 

female 

Age: 36 ± y 

BMI: 31.0 kg/m2 

42 ± 51 had a 

college or 

University 

degree 

57 ± 70 were 

working full 

time 

Minneapolis, 

USA 

To provide an 

analysis of 

demographic 

factors 

contributing to 

women’s 

adherence to a 

2-year twice-

weekly weight 

training 

intervention. 

Randomised 2-

year weight 

training 

intervention for 

premenopausal 

women with 

overweight/obes

ity.  

The intervention 

involved a 4-

month 

supervised 

period with 

twice weekly 

sessions. During 

the unsupervised 

period (month 5-

24) participants 

received 3 

monthly 

program 

revisions.  

Overall, no significant effects of 

race, age, level of education, 

marital status, age of children, or 

work status were observed at the 2-

year time-point. 

Physical activity 

only offered in 

gym 

environment, 

some women 

found this 

intimidating.  

Elfhag et al. 

2010  

 

 

n = 247, 71% 

female  

Age: 40 ± 11 y 

BMI: 41.4 ± 5.6 

kg/m2 

33% University 

education 

Huddinge, 

To identify pre-

treatment factors 

related to weight 

loss in obesity 

treatment.  

Standard obesity 

treatment at the 

Obesity unit, 

Karolinska 

University 

Hospital. Weight 

related and 

psychological 

Treatment 

involves a 

preparatory 5-

week series of 

educational 

lectures 

followed by 

group education 

Lower education 

Being an 

immigrant 

Lack of 

occupation 

Fewer previous 

weight losses 

Body 

Initial weight 

loss 

Participants 

were a clinical 

sample of 

patients referred 

to obesity 

treatment at a 

specialist unit 

and therefore not 
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Stockholm factors explored 

via 

questionnaire. 

(diet, physical 

activity, 

motivation) 

lasting 8-10 

months.  

dissatisfaction representative of 

adults with 

obesity in 

Sweden. 

Colombo et al. 

2014  

 

n = 98, 63% 

female 

Age: 44 ± 14 y 

BMI: 35.2 ± 4.8 

kg/m2 

Pavia, Italy 

 

To identify the 

predictors of 

dropout in 

obesity 

treatment, 

focusing on 

empirically or 

theoretically 

based factors.  

Retrospective 

observational 

study; 6-month 

dietary 

behavioural 

weight loss 

treatment 

conducted in an 

academic 

outpatient 

clinical nutrition 

service. 

Pre-treatment 

and treatment 

related variables 

collected from 

clinical charts to 

discriminate 

between 

completers and 

non-completers 

of treatment.  

Lower baseline 

body fat  

Less initial 

weight loss 

Higher anger/ 

hostility  

Young at first 

diet attempt 

Referral not sent 

by physician 

N/A Convenience 

sample of people 

referred to an 

obesity 

treatment 

program in an 

academic setting 

limits 

generalizability 

of findings. 

Handjieva-

Darlenska et al. 

2012  

 

n = 771  

Age: 37 y 

BMI: 35.6 kg/m2 

Europe 

To identify pre-

treatment 

subject 

characteristics as 

determinants of 

weight loss and 

attrition during a 

10-week dietary 

intervention 

study. 

Randomised, 

parallel, two-

arm, open label 

intervention. 

10-week dietary 

intervention of 

two hypo-

energetic diets 

(low fat and 

high fat) at 8 

sites in 7 

European 

countries. 

Decreased early 

and half way 

weight losses  

 

N/A The stud did not 

measure any 

demographic or 

clinical 

characteristics, 

only 

anthropometry. 

Dalle Grave et n = 1000, 78.5% To investigate Observational Treatment Logistics Lower weight Results limited 
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al. 2005  

 

female  

Median age: 

45.1 y 

Median BMI: 

37.4 kg/m2 

Italy 

weight loss and 

reasons for 

attrition in obese 

patients on long-

term continuous 

care within 15 

Italian obesity 

centres. 

study with 3-

years of follow-

up. Physician 

case report form, 

questionnaires 

and interviews 

utilised to 

measure 

predictors. 

varied but 

generally 

involved an 

initial intensive 

treatment period 

(3-6 months), 

followed by 

continuous care 

with follow-up 

every 2-4 

months. 

Unsatisfactory 

results 

 

loss expectations to individuals 

seeking 

treatment in a 

medical setting. 

Reason for 

attrition only 

investigated 

retrospectively 

(memory bias).  

Carels et al. 

2009  

 

 

n = 46  

Age: not 

provided 

BMI: 36.6 ± 7.1 

kg/m2 

USA 

To examine the 

relationship 

between implicit 

and explicit 

weight bias and 

program 

attrition, weight 

loss, self-

monitoring 

adherence, 

physical activity 

and diet among 

treatment 

seeking adults 

with 

overweight/obes

ity 

18-week 

steeped-care, 

behavioural 

weight loss 

program 

conducted at a 

Midwestern 

University. 

Variety of 

questionaries 

assessed weight 

bias while 

adherence was 

self-reported. 

Initial 6-week 

“self-help” 

phase 

(participants 

were instructed 

to self-monitor 

diet and 

exercise) 

followed by 

either a 

maintenance 

phase or a 12-

week group 

based 

behavioural 

weight loss 

program (based 

Greater weight 

bias (negative 

attitudes and 

stereotypes 

towards the 

obese) 

N/A Small, self-

selected sample 

of participants 

may not 

generalize to 

adults with 

obesity. Study 

presumed that 

weight bias may 

suggest negative 

views of the self 

among 

participants with 

obesity.  
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on weight loss 

success). 

Austin et al. 

2013  

n = 100, 100% 

female 

Age: 45 ± 12 y 

BMI: 33.0kg/m2 

70% employed 

56% married 

Children living 

at home: 1 ± 1  

29% Spanish 

first language 

(all English 

speaking) 

Southwestern 

USA  

To examine 

whether 

attitudinal 

familism 

(attention to the 

needs of family 

above those of 

the self), 

predicted poorer 

adherence to a 

behavioural 

weight 

management 

program in 

Mexican-

American 

women  

16-week group 

based 

behavioural 

weight loss 

treatment. 

Attitudinal 

Familism 

measured via an 

attitudinal 

familism scale. 

Program 

involved 16 one 

hour closed 

weekly groups 

of 6-16 

participants. 

Sessions 

followed the 

LEARN 

(Lifestyle, 

Exercise, 

Attitude, 

Relationships, 

and Nutrition) 

treatment 

manual. 

 

Attitudinal 

familism  

Greater number 

of children 

living in the 

home  

Older age 

Higher income 

Greater 

education 

 

Restriction to 

English 

speakers, who 

only comprise 

56.9% of 

Mexican-

Americans. 

Sample reported 

higher education 

and lower 

immigrant status 

compared to 

general 

Mexican- 

American 

population. 

Chang et al. 

2009  

 

 

n = 129, 100% 

female 

Age: 18 – 34 y 

BMI: >31 kg/m2 

Low income 

African 

American and 

white mothers 

Southern 

To describe 

strategies for 

recruitment/ 

retention and 

present 

predictors of 

adherence or 

attrition among 

young, low-

Community- 

based 

randomised pilot 

trial conducted 

through the 

Nutrition 

Program for 

Women, Infants 

& Children 

10-week theory 

based culturally 

sensitive 

intervention 

(diet, physical 

activity and 

stress 

management). 

Delivered via 

Increased level 

of depression 

and greater 

stress  

Less negative 

affect 

Study unable to 

identify which 

specific 

recruitment and 

retention 

strategies are 

more or less 

effective as all 

were 
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Michigan, USA income mothers 

with overweight/ 

obesity. 

(WIC).Participa

nts randomised 

to intervention 

or control (usual 

WIC care) 

group. 

DVD and 

reinforced by 5 

peer-support 

group 

teleconferences.  

implemented 

simultaneously.  

Michelini et al. 

2014  

 

N = 146, 75% 

female 

Age: 45.0 ± 11 y 

BMI: 32.3 ± 

4.49 kg/m2 

81.7% employed 

68.3% educated 

Pavia, Italy. 

 

To identify pre-

treatment 

variables 

determining 

dropout in an 

outpatient 

obesity clinic in 

San Matteo 

General 

Hospital, Pavia. 

Randomised 

clinical trial. 

Participants 

randomised to 

prescriptive diet 

or prescriptive 

diet + cognitive 

behavioural 

therapy.  

Treatment 

consisted of 7 

monthly group 

sessions 

followed by 3-6 

monthly follow-

up visits over 2 

years. Drop-out 

in first 6 months 

analysed. 

High level of 

stress 

N/A Study only 

analysed drop-

out in first 6 

months, it would 

have been 

interesting to see 

drop-out 

predictors after 

the full two 

years. 

Mazzeschi et al. 

2012  

 

n = 282, 63.5% 

female 

Age: 53 ± 13 y 

BMI: 33.4 ± 5.9 

kg/m2 

Perugia, Italy 

To establish 

whether baseline 

mood status or 

health related 

quality of life 

(HRQOL) 

affects 

attendance to 

educational or 

exercise sessions 

(and vice versa)  

Multidisciplinar

y lifestyle 

intervention 

program. 

Depression and 

HRQOL 

measured via pre 

and post 

intervention 

questionnaires. 

 

 3-month 

intensive phase 

involved 

consultations 

with a multi-

disciplinary 

team, 8 

education 

sessions and 26 

exercise group 

sessions.  

Baseline 

depressive mood 

and low levels 

of health-related 

quality of life. 

N/A  

Treasure et al. n = 31, 100% To investigate Community Participants Social physique  Study found that 
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1998  

 

women 

Age: 38 ± 14 y 

BMI: 33.42 ± 

7.19 kg/m2 

 

whether social 

physique anxiety 

(SPA) predicts 

exercise 

adherence above 

and beyond the 

predictive value 

of physiological 

and 

demographic 

factors in 

females with 

obesity. 

based study. 

Adherence 

assessed by 

attendance to 

walking groups. 

SPA measured 

via 

questionnaire. 

assigned to four 

equivalent 

walking groups 

that met 3 times 

weekly for 12 

weeks on an 

indoor 200m 

track highly 

visible to and 

widely used by 

the university 

community.  

anxiety 

(especially for 

those who are 

<45 years) 

 

 

SPA affected 

younger 

participants 

more than those 

>45 years, this 

may be due to 

the University 

setting. 

De Panfilis et al. 

2007  

 

n = 68, 88.2% 

female 

Age: 38 ± 12 y 

BMI: 36.1kg/m2 

Italy 

 

 

To detect pre-

treatment 

psychopathologi

c-al predictors of 

compliance and 

outcome in a 

behavioural 

weight-loss 

program. 

8-month 

behavioural 

weight reduction 

program at the 

Obesity Study 

Centre, Parma 

University 

Hospital.  

 

Program 

involved regular 

nutritional 

counselling and 

medical care. 

Pre-treatment 

psychopathologi

c-al variables 

evaluated as 

potential 

predictors 

Baseline presence of psychiatric 

disorders was found to enhance the 

likelihood of good compliance to 

treatment but to lower probability 

of good outcome  

Participants 

were treatment 

seeking and 

therefore results 

are not 

generalizable to 

adults with 

obesity. 
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3.7 Discussion 

This systematic review provides an overview of 1) barriers to behaviour change and 2) 

predictors of adherence to lifestyle intervention programs in adults with obesity. The findings 

within this review have important implications for improving lifestyle intervention program 

effectiveness by increasing adherence and reducing attrition. They also provide novel insight 

to clinicians working in obesity management.  

 

Barriers to behaviour change 

Motivation, also described as willpower or determination, is reportedly high in the initial 

stages of a lifestyle intervention program, however maintaining that motivation is challenging 

(61). The link between physical activity and health may not be well understood among adults 

with obesity, and there is a misguided impression that significant weight loss is required for 

health improvements to be achieved. As a consequence, health benefits are not a motivator 

for lifestyle change, with physical activity only undertaken in the pursuit of weight loss (57, 

60). When weight is not lost at a satisfactory rate, or not at all, individuals can feel 

disheartened and lose motivation for physical activity. Additionally, chronic disease may be 

perceived as inevitable (57), which is a clear de-motivator to making sustainable lifestyle 

changes.  

 

Lack of time is another key barrier to lifestyle modification, whether that is lack of time, poor 

time management, or difficulties with organisation (58, 60-62, 172). Finding balance among 

life’s usual obligations such as work and family routines, while still devoting time to health 

and physical activity, appears difficult for adults with obesity.  

 



 
 

 46 

Environmental, societal and social pressures such as work routines, long commutes, reliance 

on computer-based technology, passive leisure activities, holidays, weather, safety concerns 

and the influence of peers, all act as barriers to change (57, 60, 62, 172). An individual often 

requires a great deal of self-efficacy, motivation and strong will to ignore social pressures and 

bypass environmental and lifestyle barriers. This can be extremely difficult for those whose 

entire lives involve negative influence from family, friends and colleagues. Gender norms 

and expectations may also restrict opportunity to exercise (57). Being embarrassed or 

uncomfortable with one’s appearance while exercising poses another barrier to physical 

activity (60). 

 

Health and physical limitations such as illness, injury or complications associated with 

obesity or other chronic diseases, are prominent barriers to lifestyle change (60, 62, 172). 

Fear of pain or discomfort leading to exercise avoidance appears more common among adults 

with obesity than those of a healthy weight (59, 60). A vicious cycle may develop, where an 

individual has limited exercise capacity due to injury or medical complication, which in turn 

leads to further weight gain or poor health, further exacerbating their anxiety around physical 

activity.  

 

Difficulty managing negative thoughts and moods is another common barrier to lifestyle 

intervention (58, 61, 172). Using food as reward or a way to lift mood appears common, with 

anxiety, stress, loneliness, boredom, disappointment and dissatisfaction all listed as emotions 

that can lead to seeking comfort in food (58, 61). The ability to manage moods, emotions and 

perceived stressors can be particularly difficult for adults with obesity, and using food for 

comfort is a common outlet or coping mechanism (58).  
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Socio-economic constraints are perceived as barriers to lifestyle modification, for example 

low access to affordable facilities and limited space available for physical activity in the 

home (57, 172). The issue of finances may require sensitive probing from the healthcare 

team, because expensive gym memberships and popular health food items are not always 

necessary for healthy lifestyle change, despite common belief and misunderstanding. 

 

Gaps in knowledge and/or lack of awareness of both healthy and detrimental lifestyle 

behaviours make interventions challenging. Adults with obesity report difficulty 

understanding and estimating appropriate portion size, and there often seems to exist a lack of 

awareness of the consequences associated with sedentary time (58, 62). Basic knowledge 

regarding a balanced diet and suitable physical activities is often lacking, making lifestyle 

intervention programs essential and highly worthwhile.  

 

Lack of enjoyment of exercise can also present as a barrier to change, with a lower 

percentage of women with obesity reporting that they enjoy exercising compared with 

women without obesity (60). This lack of enjoyment may be associated with life-long habits, 

and some of the barriers mentioned above, such as pain, embarrassment, and poor health.  

 

Working with individuals to create an exercise program that is enjoyable, sustainable and fits 

into their lifestyle is crucial, because often enjoyment levels can be turned around with 

careful attention and creative strategies.  

 

Barriers to behaviour change must be openly discussed within the initial phases of lifestyle 

intervention and at regular intervals throughout. This ensures that barriers are being 

appropriately addressed and that programs are being individualised to participants 
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accordingly. While diet and physical activity will always be essential components of obesity 

management, an increased focus on addressing common barriers to behaviour change, 

perhaps using a variety of behavioural treatment strategies, may facilitate long-term 

engagement and adherence for adults with obesity. Lifestyle intervention programs that 

involve a multi-disciplinary team will be best able to help individuals with barriers to 

behaviour change and ultimately improve adherence and health outcomes.  

 

Predictors of adherence and/or attrition  

The most prominent predictors of adherence identified were: early weight loss success (64, 

67-69, 72, 73, 75); lower baseline BMI (64, 67, 69-71, 73); better baseline mood (70, 73, 77, 

78, 173); being male (64, 70, 71); and older age (69, 71).  

 

The predictors of adherence reveal that early weight loss is crucial to longer-term adherence 

within a lifestyle intervention program. It is proposed that people lose interest, motivation 

and confidence in themselves and the program on offer when they do not experience early 

weight loss. The finding that individuals with lower expectations in regard to weight loss 

have better adherence rates is also an indicator that weight loss expectations play a huge role 

in adherence and affect the success of an intervention. We suggest that health professionals 

should be careful to discuss weight loss expectations with individuals in the initial stages of a 

program, to ensure that unrealistic goals do not increase the likelihood of attrition. Discussing 

the physical and psychological health benefits of long-term lifestyle change is also crucial to 

help steer people toward creating goals based on health and quality of life, as opposed to the 

traditional and time-limited weight loss focus. Objectively measuring physical and 

psychological factors such as cardio-respiratory fitness, strength, mood, stress, cholesterol 

and blood pressure will help to strengthen this shift in focus. It is also logical that those who 
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have higher levels of depression, anxiety, stress, negative affect and body dissatisfaction and 

lower levels of health-related quality of life is at risk of poor adherence. Clinicians therefore 

need to take these individual factors into careful consideration when planning goals and 

health interventions.  

 

Research implications 

The results of this review are in line with previous reviews addressing both barriers to 

behaviour change and adherence or attrition predictors. A review on predictors of dropout in 

weight loss interventions found that older age may serve as a protective factor against 

attrition (33). They also found that higher patient weight loss expectations and lower early 

weight loss are associated with attrition. A review on barriers to obesity treatment lists time 

constraints, socioeconomic status and comorbidities as factors posing significant obstacles 

(55).  

 

Researchers are encouraged to look at a broader variety of success and adherence markers (in 

addition to weight), such as blood pressure, glucose control, cholesterol levels, quality of life, 

pain, sleep, stress, fitness, strength, mood etc. Broadening the scope of variables measured 

not only provides greater insight into an individual’s current progress, but also motivates that 

individual to move away from weight loss as their only goal and motivator. It is also 

encouraged that researchers begin to narrow their research focus to adults with obesity, as 

well as including those within the higher BMI classes. This group is under-represented within 

research and their complex needs and barriers deserve further attention.  

 

Future research may benefit from looking at determinants of adherence as the sole focus of 

the study, as opposed to simply reporting prospective findings from baseline data collected 
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for other purposes and not necessarily chosen to best reflect adherence. Additional 

psychological, behavioural, social and practical factors may be uncovered and prove more 

clinically useful if studies were to target adherence specifically. It would also be 

advantageous to review interventions that successfully improve adherence, especially those 

involving behavioural treatment strategies, so clinicians and lifestyle intervention programs 

can begin to modify their chosen intervention to improve adherence and reduce attrition rates.  

 

Strength and limitations of this review and reviewed studies 

Adherence is a popular area of research in a variety of health care fields. This is the first 

review to explore the determinants of adherence to lifestyle intervention in adults with 

obesity exclusively. This gap within the literature needed to be addressed, as this vulnerable 

group have been found to have poor treatment adherence, with patients with higher BMI’s 

self-reporting less willingness to adhere to general healthcare recommendations than patients 

with lower BMI’s (175). While most adults have difficulty from time-to-time implementing a 

healthy lifestyle, and barriers to behaviour change are present for all of us, adults with obesity 

have barriers that need to be addressed with their uniqueness in mind. For example, health 

and physical limitations, embarrassment, social physique anxiety and fear of pain are barriers 

that may affect adults with obesity more so than those of a healthy weight. Environmental 

and social pressures, norms and expectations may also hinder adults with obesity uniquely, 

especially for those who are surrounded by families and cultures with detrimental lifestyle 

habits.  

 

There were a number of methodological limitations present within the included studies. 

Selection bias may reduce the generalizability of the findings, with the included studies either 

using convenience sampling or recruiting participants seeking treatment or already obtaining 
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treatment within obesity management programs. These participants may have experiences 

and barriers that are inherently different from obese individuals who are not actively engaged 

in a weight management attempt or seeking to be involved in one. Another limitation arises 

from studies relying solely on self-reported measures of adherence, such as food frequency 

and physical activity questionnaires, which are notorious for under and over reporting 

respectively. Lastly, many studies were not included within this review as they used weight 

change as their only marker of adherence, without any mention of factors such as attendance, 

attrition or lifestyle modification. Weight management is a complex and multi-faceted issue 

and it is the opinion of the reviewers that an individual can achieve excellent adherence and 

improve many aspects of their health and quality of life without achieving statistically 

significant weight loss. Using weight loss as the sole marker of adherence was therefore 

deemed a limitation of many studies and they were consequently excluded from this review.  

 

3.8 Conclusion  

The findings within this review provide novel insight to clinicians working with obese 

individuals and have important implications for lifestyle intervention program design. 

Barriers to behaviour change need to be addressed early in treatment, with lifestyle 

intervention individualised accordingly. Predictors of adherence should also be taken into 

careful consideration, with negative moods and unrealistic weight loss expectations discussed 

at outset. Further research is required in this area to increase our understanding of the factors 

that contribute to adherence and how we can better assist adults with obesity. If adherence 

were improved, treatment effectiveness, health outcomes and the ultimate burden of chronic 

disease could also be improved.  
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Chapter 4: Behavioural treatment strategies improve adherence to 

lifestyle intervention programs in adults with obesity: A systematic 

review and meta-analysis 
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4.2 Preface 

The aim of chapter 4 (study 2) was to determine if behavioural treatment strategies improve 

adherence to lifestyle intervention in adults with obesity. This paper addressed the third 

research question of this thesis: Are there specific treatment strategies that may improve 

adherence in lifestyle intervention? The aims and objectives of chapter 4 were heavily 

influenced by the literature referenced within chapter 3 - both the included qualitative and 

quantitative papers within the systematic review, but also the review articles that provided the 

foundation for the paper. The vast majority of these articles recommended further research 

into the use of behavioural treatment strategies in obesity management. It is reported that 

behavioural treatment strategies, such as motivational interviewing, problem solving and goal 

setting, are a helpful tool when addressing barriers to treatment adherence. The routine use of 

behavioural treatment in obesity management is thought to improve treatment adherence and 

reduce attrition rates. Despite behavioural treatment strategies being widely discussed within 

narrative review articles, a formal quantitative analysis on their use in obesity management 

was well overdue. Specifically, do behavioural treatment strategies as a collective group 

modify adherence? Chapter 4 aimed to answer this question via a systematic review and 

meta-analysis of the literature. Randomised controlled trials that investigated the use of 

behavioural treatment strategies in obesity management were identified, and a total of 12 

interventions were included within the meta-analysis. Behavioural treatment strategies were 

found to have a significant positive effect on adherence to lifestyle intervention in adults with 

obesity. This review highlighted the importance of routinely incorporating behavioural 

treatment strategies into the management of obesity. The findings are novel, have significant 

implications for improving program effectiveness, and should be of interest to those at all 

levels of obesity management. 



55 

This study was published in Clinical Obesity in 2017: 

Burgess E, Hassmén P, Walvaert M, Pumpa KL. Behavioural treatment strategies improve 

adherence to lifestyle intervention programmes in adults with obesity: A systematic review 

and meta-analysis. Clinical Obesity. 2017. Apr;7(2):105-114. (Appendix 2). 

The manuscript within this chapter has been formatted to comply with the Clinical Obesity 

manuscript submission guidelines.  

4.3 Abstract 

Purpose: Poor adherence to lifestyle intervention remains a key factor hindering treatment 

effectiveness and health outcomes for adults with obesity. The aim of this systematic review 

and meta-analysis is to determine if behavioural treatment strategies (e.g., goal setting, 

motivational interviewing, relapse prevention, cognitive restructuring etc.) improve 

adherence to lifestyle intervention programs in adults with obesity. 

Methods: Randomised controlled trials that investigated the use of behavioural treatment 

strategies in obesity management were identified by systematically reviewing the literature 

within Medline, PsycINFO, CINAHL, SPORTDiscus and Web of Science from inception to 

August 2016.  

Results: This meta-analysis shows that behavioural treatment interventions have a significant 

positive effect on session attendance (percentage) and physical activity (total minutes/week) 

in adults with obesity (M= 17.63 (95% CI = 10.77, 24.50), z =5.0337, p <0.0001 and M= 

105.98 (95% CI 58.64, 153.32), z =4.3878, p <0.0001 respectively). 

Conclusions: This meta-analysis of randomised controlled trials provides evidence that 

behavioural treatment strategies improve adherence to lifestyle intervention programs in 

adults with obesity. These strategies should be routinely incorporated into lifestyle 

intervention, obesity management and weight loss programs with the aim of improving 
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engagement and adherence. If adherence were improved, treatment effectiveness, health 

outcomes and the ultimate burden of chronic disease could also be improved. 

4.4 Introduction 

Lifestyle intervention and weight loss programs designed for adults with obesity (body mass 

index > 30 kg/m2) frequently report disappointing outcomes and reduced effectiveness due to 

poor attendance and adherence rates (28-36, 169, 176). Adults with obesity have been shown 

to have significant and unique barriers to behaviour change (55); therefore implementing the 

lifestyle modifications required to reach treatment goals can prove extremely challenging. As 

knowledge alone is typically insufficient to alter behaviour, behavioural treatment strategies 

are commonly adopted with the aim of assisting individuals to develop the set of skills 

required to overcome barriers and modify their behaviours (56, 85, 177). It has been 

suggested that by incorporating behavioural approaches to obesity treatment, individuals are 

better able to adhere to lifestyle intervention programs and sustain behaviour change long-

term. The behavioural treatment strategies commonly used in the behavioural treatment of 

obesity are summarised below. 

Self-monitoring 

Throughout treatment individuals are asked to actively monitor a variety of target behaviours 

and related factors, commonly diet, physical activity, mood and weight (100). The act of self-

monitoring can raise awareness of positive and detrimental habits, provide on-going feedback 

to the individual and their treating team, enhance motivation and offer accountability. Often 

considered the cornerstone of behavioural treatment of obesity, it has been shown to improve 

weight loss (104-106) and facilitate behaviour change (102, 103). 
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Stimulus control 

Incorporates a variety of techniques aimed at modifying the external environment to make it 

more conducive to supporting behaviour change goals (56). Stimulus control can be used to 

increase or decrease specified behaviours and are best individualised. Examples include: not 

buying temptation foods, only eating at the table, using smaller crockery and laying out 

exercise clothes the night before. 

Motivational interviewing  

A form of collaborative conversation aimed at enhancing an individual’s own motivation and 

commitment to behaviour change (113). The effective use of motivational interviewing 

requires a skilled and practiced clinician who is able to move away from the traditional 

teaching style of consultation. Rather than educate, the clinician directs the individual toward 

self-motivational statements, or ‘change talk’, in an attempt to explore ambivalence and shift 

their readiness to change (114).  

Behavioural contracting 

A contract or agreement may be reached between an individual and their treating team to 

outline the consequences and/or rewards that would follow certain pre-identified behaviours 

or outcomes. Thought to enhance motivation and accountability to cooperate with treatment 

plans.  

Cognitive restructuring  

Involves challenging problematic thoughts, emotions and ideas that undermine efforts and 

hinder treatment adherence (120). Commonly involves managing unrealistic weight loss 

expectations (121), all-or-nothing thinking and negative thoughts/moods (178).  
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Dissociation 

This attentional strategy can be used to dissociate from both temptation foods and perceived 

effort sensations during low to moderately intense physical activity, thereby enhancing 

adherence to dietary and exercise programs (179).  

Self-reinforcement 

Incorporates reinforcement in the form of both self-reward and self-punishment, the former 

appearing more effective than the latter (125). The type of reinforcement most effective for 

motivating behaviour change is highly individual. Extrinsic motivators or incentives such as 

money or a new outfit are common, however the power of intrinsic motivation (self-

enjoyment or satisfaction from achieving a goal) should not be under-estimated (180). 

Relapse prevention and Problem solving 

Aimed to assist individuals use problem-solving solutions to cope effectively when faced 

with barriers and pre-identified high-risk situations (92). Both relapse prevention and 

problem-solving methods have been shown to produce significantly greater long-term weight 

loss and program adherence when compared with standard behaviour therapy (129). 

Goal setting 

A key component of cognitive behavioural therapy, goal setting has been shown to be 

effective in focusing attention (126) and providing structure to treatment. Goals must be 

specific, measurable, attainable, realistic, and time-framed (127) to facilitate a clear 

assessment of success. Regular monitoring and re-evaluation of set goals is crucial. 
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Determining which behavioural strategies will prove useful is clearly individual, and most 

likely transient throughout the different stages of an intervention. However, for most people a 

combination of several techniques will prove most effective. In order to conceptualise these 

strategies, and the combinations most likely to facilitate change and support adherence, it is 

important to recognise that most are based primarily on a number of overarching behavioural 

models and theories. Interventions aimed at improving adherence are often based on these 

behavioural models and theories, and therefore employ the associated behavioural strategies 

within their treatment. Those commonly used in the behavioural treatment of obesity are 

summarised below. 

The trans-theoretical model involves individuals progressing through a series behaviour 

change stages: pre-contemplation, contemplation, preparation, action and maintenance (181, 

182). Research demonstrates that when there is a mismatch between stage of change and 

behavioural treatment strategy, attrition rates are high (92), therefore ensuring the 

behavioural treatment strategies selected match an individual’s stage of change is important 

for adherence. Behavioural contracting and self-monitoring, for example, may not be appro-

priate for somebody who is still in the pre-contemplation or contemplation stages of change. 

The health belief model and decision theory both involve an individual weighing the pros and 

cons of taking action, in this case making a positive health behaviour change (183, 184). A 

decisional balance sheet is commonly used to promote awareness of the benefits of making 

change, as well as highlight the potential barriers that may need addressing. Goal setting, 

problem solving, relapse prevention and motivational interviewing are just a few examples of 

behavioural treatment strategies that may be called upon when discussing the pros and cons 

of taking action.  
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The theory of reasoned action postulates that a certain change in behaviour can be predicted 

based upon an individual’s intention to perform it, which is influenced by personal attitude as 

well their perception of the social norm regarding a particular behaviour (92, 185). The 

theory of planned behaviour incorporates both subjective norms and personal attitudes, but 

also regards self-efficacy as a key factor in predicting behaviour (186). An understanding of 

both of these theories is crucial when determining the most effective behavioural treatment 

strategies to employ. Cognitive restructuring may prove useful if there are problematic 

thoughts regarding a particular action. Likewise, motivational interviewing may improve 

self-efficacy.  

Social cognitive theory also considers an individual’s self-efficacy to be an important 

determinant of behaviour change, along with their outcome expectations of a particular 

behaviour. Social cognitive theory proposes that human functioning is dependent on the 

reciprocal and interactive nature of personal, behavioural and environmental factors (187-

190). It is frequently cited within adherence interventions, with increases in self-efficacy 

often associated with improvements in the behaviour being studied (92).  

Self-determination theory posits that an individual’s motivation, performance and well-being 

is related to their social and environmental conditions (180). Intrinsic and extrinsic 

motivation are core constructs of self-determination theory. Identifying an individual’s 

intrinsic and extrinsic motivators will assist when goal setting, behavioural contracting and 

while considering self-reinforcement options, to name a few.  

While taking a behavioural approach has been shown to increase the effectiveness of weight 

loss programs (84-88), this is the first systematic review and meta-analysis to investigate the 
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efficacy of behavioural treatment strategies in regard to adherence. Although a number of 

behavioural treatment strategies have been summarised separately, they are typically used 

collectively in both research and clinical practice (23), and for this reason will be assessed as 

one within this review. We hypothesise that incorporating behavioural treatment strategies 

will improve adherence to lifestyle intervention programs in adults with obesity. If adherence 

to health recommendations and lifestyle intervention programs were improved, treatment 

effectiveness, health outcomes and the ultimate burden of chronic disease could also be 

improved. 

4.5 Methods 

Literature search 

The following databases were searched from their inception to August 2016: Medline, 

PsycINFO, CINAHL, SPORTDiscus and Web of Science. The following search terms were 

used: obes* AND (adherence OR compliance OR attrition) AND (lifestyle OR behavio* OR 

intervention) AND (“self-efficacy” OR “problem solving” OR motivation* OR “self-

regulation” OR cognitive). Additional studies were also identified from reference lists of 

included studies and review articles retrieved from the primary search.  

Study selection 

Studies were included if: they were peer-reviewed randomised controlled trials published in 

the English language; the sample populations had a BMI ≥ 30kg/m2; they investigated the use 

of behavioural treatments in obesity management; and adherence was an outcome variable. 

Studies were excluded if there was insufficient data available to complete the meta-analysis 

and authors were unable to provide the required data. 
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Data extraction and analysis  

For each study, sample size, mean and standard deviation was extracted for both intervention 

and control groups for a range of adherence measures. Where necessary, study authors were 

approached for additional data if needed for completion of the meta-analysis. The meta-

analysis was performed using R Foundation for Statistical Computing (191) and its 

associated meta-analysis package Metafor (192). A random effects meta-analysis was 

performed using restricted maximum likelihood estimation.  

As this meta-analysis is focusing specifically on participant adherence, an intention to treat 

approach was required for accuracy and transparency. For the studies that did not use an 

intention to treat approach (193-195), reported data was re-calculated to account for drop-

outs. The equations used to re-calculate mean (M) and standard deviation (SD) are as 

follows:  

M(including dropouts) = M(excluding dropouts) * n(excluding dropouts)/ n(including 

dropouts); 

SD(including dropouts) = SD(excluding dropouts) * √n(excluding dropouts) -1/ √n(including 

dropouts) -1 

The outcome variable of session attendance was measured in several different ways within 

the included studies, the two most common being number of sessions attended and 

percentage of sessions attended. So that as many studies could be included within the meta-

analysis as possible, those studies using number of sessions attended (number) were 

subjected to further calculations to convert mean and standard deviations to percentage of 

sessions attended (percentage). The following calculations were used: 
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M(percentage) = M(number)/ total number of possible sessions * 100; 

SD(percentage) = n/(n-1) * √sp2  

Where: sp2 = 1002/n2 * (s2 + M2) - P2  

 

4.6 Results 

The systematic literature search identified 30 studies investigating the use of behavioural 

treatments in obesity management. After all 30 articles were read in full, 9 studies remained 

that met the inclusion criteria and had adequate data to be included within the meta-analysis.  

One of these studies had two interventions included within the one paper (196), while another 

had three studies (across three countries) written within the one paper (197). This therefore 

allowed for statistical analysis to be completed on 12 interventions. The dependency between 

results from the same study was accounted for using a multi-level modelling approach.  

 

Study characteristics 

The included studies investigated a variety of behavioural treatment strategies, including: 

motivational interviewing; goal setting; self-monitoring; problem solving; stimulus control; 

relapse prevention; behavioural contracting; dissociation; cognitive restructuring; and self-

reinforcement. A range of adherence outcome measures were used, including: session 

attendance (number, percentage); attrition; dietary intake (total calories/day, % calories from 

fat, protein and carbohydrates, fruit and vegetable serves/day); physical activity (frequency, 

total minutes/week, total METS/week, Kcal/week/kg, total steps/day); and self-monitoring 

compliance (number of diaries completed; level of completion of diaries, number of days 

blood glucose was monitored, number of days calories were recorded). The adherence 

outcomes measured within the included studies are shown in Table 6.  
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Table 6: Adherence outcomes measured within the meta-analysis included studies 

Adherence outcome Study Measure 

Session attendance Berfort et al. (2008) (114) Sessions attended (n) 

Schelling et al. (2009) (193) Sessions attended (n) 

Annesi et al. (2011) (194) Session attendance ratio (%) 

Annesi et al. (2008) (196) Session attendance ratio (%) 

Smith et al. (1997) (198) Sessions attended (n) 

Annesi et al. (2003) (197) Session attendance ratio (%) 

Annesi et al. (2000) (199) Session attendance ratio (%) 

Physical activity Berfort et al. (2008) (114) Minutes of physical activity/week 

Energy expenditure (kcal/kg/week) 

Schelling et al. (2009) (193) Minutes of physical activity/week 

Weekly physical activity sessions 

Carels et al. (2007) (200) Minutes of physical activity/week 

Silva et al. (2010) (195) Minutes of physical activity/week 

Smith et al. (1997) (198) Exercise frequency (days) 

Attrition Schelling et al. (2009) (193) Participant drop-out 

Annesi et al. (2008) (196) 

Annesi et al. (2003) (197) 

Dietary intake Berfort et al. (2008) (114) Total daily calories 

% Calories from fat 

Daily fruit/vegetable intake 

Carels et al. (2007) (200) Total daily calories 

% Daily intake of fat, protein and 

carbohydrates 

Self-monitoring 

compliance 

Berfort et al. (2008) (114) # Of self-monitoring logs turned in 

Level of completion of self-

monitoring logs 

Smith et al. (1997) (198) # Of diaries turned in 

# Of days glucose monitored 

# Of days calories recorded 
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Statistical analysis was performed for the adherence measures session attendance 

(percentage) and physical activity (total minutes/week). These two were chosen due to 

sufficient studies measuring these outcome variables. Control groups obtained either standard 

fitness/wellness centre practices (194, 196, 199), a standard behavioural weight loss program 

(114, 198, 200), typical health education/counselling (195, 197), or a relaxation intervention 

(193). 

Overall findings 

This meta-analysis shows that behavioural treatment interventions have a significant positive 

effect on adherence in adults with obesity. The average effect size for session attendance 

(percentage) was 17.63 (95% CI 10.77, 24.50), z =5.0337, p <0.0001; see Figure 3. The 

average effect size for physical activity (total minutes/week) was 105.98 (95% CI 58.64, 

153.32), z =4.3878, p <0.0001; see Figure 4. A considerable heterogeneity level was noted 

for both session attendance and physical activity (Q= 32.518, df= 9, p= 0.0002 and Q= 

8.8429, df=3, p= 0.0315 respectively). Publication bias was assessed using funnel plots, 

however given the limited availability of studies we are unable to draw any definite 

conclusions regarding publication bias. A summary of the characteristics and effect sizes of 

the included studies can be seen in Table 7. 
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Figure 2: Forest plot with combined results of meta-analysis for behavioural treatment 

strategies effect on session attendance (n=10). Mean difference and 95% confidence interval 

shown.  

Figure 3: Forest plot with combined results of meta-analysis for behavioural treatment 

strategies effect on physical activity (n=4). Mean difference and 95% confidence interval 

shown.
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Table 7: Meta-analysis included study characteristics and effect sizes 

Study n: Intervention/ 

Control 

Behavioural treatment strategies investigated Adherence 

measure(s) 

Effect 

size 

Confidence 

Interval (95%) 

Berfort et al. 

(2008) 

20/23 Motivational interviewing (MI); Goal setting; Self-

monitoring; Problem solving; Stimulus control; Social 

skills; 

Relapse prevention 

Attendance 

(percentage ratio) 

-13.75 -32.85, 5.35

Physical activity 

(minutes/week) 

-16.00 -276.77, 244.77

Schelling et 

al. (2009) 

18/20 MI; Problem solving Attendance 

(percentage ratio) 

26.50 19.04, 33.96 

Physical activity 

(minutes/week) 

115.04 103.64, 126.45 

Annesi et al. 

(2011) 

73/64 Goal setting; Behavioural contracting (BC); Cognitive 

restructuring (CR); Stimulus control; Dissociation; 

Self-reward; Problem solving 

Attendance 

(percentage ratio) 

17.76 9.53, 25.99 

Annesi et al. 

(2008) 

81/64 Goal setting; BC; CR; Stimulus control; Dissociation; 

Self-reward; Problem solving 

Attendance 

(percentage ratio) 

12.09 3.04, 21.14 

Annesi et al. 

(2008) 

128/64 Goal setting; BC; CR; Stimulus control; Dissociation; 

Self-reward; Problem solving 

Attendance 

(percentage ratio) 

19.09 11.83, 27.97 

Smith et al. 

(1997) 

6/10 MI; Self-monitoring; Goal setting; Problem solving Attendance 

(percentage ratio) 

27.50 11.46, 43.54 

Annesi et al. 307/291 Goal setting; Relapse prevention; Dissociation; CR; Attendance 13.48 8.90, 18.06 
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(2003) 

US 

Stimulus control; Self-reinforcement; BC (percentage ratio) 

Annesi et al. 

(2003) 

UK 

540/525 Goal setting; Relapse prevention; Dissociation; CR; 

Stimulus control; Self-reinforcement 

BC 

Attendance 

(percentage ratio) 

14.71 11.71, 17.71 

Annesi et al. 

(2003) 

ITALY 

50/49 Goal setting; Relapse prevention; Dissociation; CR; 

Stimulus control; Self-reinforcement; BC 

Attendance 

(percentage ratio) 

29.74 20.83, 38.65 

Annesi et al. 

(2000) 

13/35 Goal setting; Relapse prevention; CR; BC Attendance 

(percentage ratio) 

24.80 8.33, 41.27 

Carels et al. 

(2007) 

28/27 MI Physical activity 

(minutes/week) 

56.40 5.18, 107.62 

Silva et al. 

(2010) 

123/116 MI; Goal setting; Self-monitoring; Problem-solving; 

CR  

Physical activity 

(minutes/week) 

150.61 109.26, 191.96 
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4.7 Discussion 

This systematic review and meta-analysis aimed to investigate if behavioural treatment 

strategies improve adherence to lifestyle intervention programs in adults with obesity. 

Behavioural treatment strategies were found to significantly improve adherence, with 

significant positive effects found for both session attendance (percentage) and physical 

activity (total minutes/week). Improvements were also seen in a vast array of other adherence 

markers, including attrition rates (193, 196, 197, 199), self-monitoring (198), and other 

physical activity outcomes such as physical activity frequency (193, 198) and steps/day 

(195).  

Strength and limitations of this review and reviewed studies 

This systematic review and meta-analysis is the first to investigate if behavioural treatment 

strategies improve adherence to lifestyle intervention programs in adults with obesity. While 

the behavioural treatment of obesity is a popular topic of commentary for narrative reviews, 

the critical and systematic appraisal of formal research within this area was timely. It was 

also crucial to fill this gap within the literature because adults with obesity are a vulnerable 

group with extremely poor rates of adherence and less willingness to adhere to healthcare 

recommendations (175). 

A considerable heterogeneity level was noted for both session attendance and physical 

activity, indicating the presence of variation in true effect sizes underlying the included 

studies. The magnitude of the intervention effects may therefore hold less value, however 

since nearly all included studies trend toward positive outcomes, the positive direction of the 

effect is still a significant finding. Also, since clinical and methodological diversity are bound 

to occur in a meta-analysis, some may argue that statistical heterogeneity is inevitable (201). 
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The limited availability of studies to include within this meta-analysis is another cause of 

heterogeneity, and one that simply reflects the need for more research to be conducted in this 

area. Publication bias is also problematic to draw conclusions on due to the small number of 

studies available for inclusion.  

A few limitations were detected within the included studies. Firstly, three of the included 

studies (193-195) did not use an intention to treat approach. When adherence is a key 

outcome variable, dropouts must be included within final results in order to provide clear and 

transparent findings. This review accounted for dropouts within these studies by re-

calculating their raw data. Secondly, many studies investigating the effect of behavioural 

treatment strategies could not be included within this review, as they did not include a control 

group within their study design. We encourage researchers to ensure a control group is 

utilised so that the true effect of an intervention can be measured.  

Finally, an array of adherence outcomes were measured within the included studies, but only 

two – session attendance and physical activity – were reported frequently enough to warrant 

statistical testing. Dietary change was only measured within two of the included studies (114, 

200). This is a major limitation of the included studies and consequently this review, as it is 

difficult to adequately measure adherence to lifestyle intervention programs when dietary 

change is not one of the primary outcome measures. There is currently no accepted standard 

for reporting on adherence, and as a consequence it is extremely difficult to pool findings on 

adherence outcomes. This issue has been discussed previously in a paper titled Measuring 

and reporting attrition from obesity treatment programs: A call to action (35). If there were 

standard outcome measures used to assess adherence, then interventions aimed at improving 

adherence could be more appropriately analysed and incorporated within clinical practice. 
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Clinical implications  

The findings within this review highlight the importance of routinely incorporating 

behavioural treatment strategies into the management of obesity. They are novel, have 

significant implications for improving program effectiveness, and should be of interest to 

those at all levels of obesity management. High attrition rates and poor adherence are major 

factors hindering treatment effectiveness and health outcomes for adults with obesity, with 

the consequences seen across clinical, community, and research settings. The impact cannot 

be underestimated or downplayed as “standard”, as is so often reported in obesity research.  

 

Significant steps must be taken to ensure adherence and attrition rates are improved, starting 

at the initial program design phase. It is therefore recommended that all lifestyle intervention, 

obesity management and weight loss programs incorporate a strong foundation of 

behavioural treatment. A combination of individually tailored strategies, implemented within 

a multi-disciplinary setting, will be best able to assist adults with obesity to overcome barriers 

and sustain behaviour change long-term. Using a behavioural approach also has the added 

benefit of ensuring that barriers to behaviour change are being addressed in the initial phases 

of lifestyle intervention and at regular intervals throughout, and that individualised treatment 

plans are being developed accordingly. This simple yet crucial step is often over-looked, 

especially in busy, time-poor clinical settings. While some may argue that behavioural 

approaches are becoming more frequent within obesity treatment and due credit must be 

given where this is the case, we believe that significant opportunities still remain within real-

world clinical settings. 
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Research implications 

Further research needs to be conducted to determine the effectiveness of using behavioural 

treatment strategies in real-world clinical settings. To date, a substantial portion of the 

research has been conducted in university-based clinic programs (85). The effects may vary 

in community settings where there is potentially less time, resources and motivation to 

engage in behavioural treatment from both adults with obesity and their treating team.  

 

While a significant positive effect on adherence has been shown, there is still much to learn 

regarding which strategies are most effective and how they combine additively or 

synergistically to influence behaviour change. There are numerous questions still unanswered 

with significant future research potential, for example: 

 Can strategy type be matched to the individual? How does baseline self-efficacy, 

stage of change or mood modify which strategy is best suited? What about 

matching to personality? 

 How should the behavioural approach be modified and adapted over the course of 

treatment? 

 Does setting and/or implementation method moderate the effects? I.e. is face-to-

face treatment most efficacious or can social media and technology be used to our 

advantage? 

 Obesity is a chronic and progressive condition requiring life-long intervention and 

support (55, 202) – how can we practically provide long-term behavioural 

intervention across the lifespan? 

 

Finally, researchers are encouraged to address the issue of adherence, especially when 

conducting interventions in obesity management. While there is a gap within the literature for 
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research with a focus on adherence specifically, there is also a need for interventions of all 

types to routinely measure and report markers of adherence, such as attendance, attrition and 

compliance with diet and physical activity recommendations. This will aid our understanding 

of the determinants of adherence and inform future direction for lifestyle intervention 

program design.  

 

4.8 Conclusion  

This meta-analysis of randomised controlled trials provides evidence that behavioural 

treatment strategies improve adherence to lifestyle intervention programs in adults with 

obesity. The findings within this review provide novel insight to clinicians working in obesity 

and have important implications for lifestyle intervention program design. These strategies 

should be routinely incorporated into lifestyle intervention, obesity management, and weight 

loss programs with the aim of improving engagement and adherence. Further research is 

required in this area to increase our understanding of the factors that contribute to adherence 

and how we can better assist adults with obesity. If adherence were improved, treatment 

effectiveness, health outcomes and the ultimate burden of chronic disease could also be 

improved.  
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Chapter 5: Adding telephone and text support to an obesity 

management program improves adherence and clinical outcomes: A 

randomised controlled cross-over trial 

5.1 Declaration of co-authored publication 

In the case of chapter 5 (study 3), Emily Lewis contributed to the study design, human 

research ethics application, recruitment, clinical intervention, data collection, statistical 

analysis and preparation of the manuscript. The extent of this contribution was 70%. The 

following co-authors also contributed to the work: 

 

Name Nature of contribution Extent of 

contribution  

University of 

Canberra student?  

Associate Professor 

Kate Pumpa 

Study design, human 

research ethics application, 

and preparation of the 

manuscript 

7.5% No 

Professor Peter 

Hassmén 

Study design, human 

research ethics application, 

and preparation of the 

manuscript 

7.5% No 

Dr Marijke 

Welvaert 

Statistical analysis and 

preparation of the 

manuscript 

10% No 

Dr Carol Huang 

 

Study design and 

preparation of the 

manuscript 

5% No 
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Candidate’s 

signature 
 

Date:  

02/05/2019 

 

Declaration by co-authors 

The undersigned hereby certify that: 

1. The above declaration correctly reflects the nature and extent of the candidate’s 

contribution to this work, and the nature of the contribution of each of the co-authors; 

2. They meet the criteria for authorship in that they have participated in the conception, 

execution, or interpretation, of at least that part of the publication in their field of 

expertise; 

3. They take public responsibility for their part of the publication, except for the 

responsible author who accepts overall responsibility for the publication; 

4. There are no other authors of the publication according to these criteria; 

5. Potential conflicts of interest have been disclosed to (a) granting bodies, (b) the editor 

or publisher of journals or other publications, and (c) the head of the responsible 

academic unit; and 

6. The original data is stored at the University of Canberra Research Institute for Sport 

and Exercise and Canberra Health Services will be held for at least five years from the 

date indicated below. 
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5.2 Preface 

Chapter 3 (study 1) and chapter 4 (study 2) discussed the key barriers to lifestyle intervention 

for adults with obesity, and why incorporating behavioural treatment strategies into the 

management of obesity is important for improving engagement and adherence. Chapter 5 

(study 3) aimed to investigate an approach to effectively and feasibly implement these 

strategies into a real-world clinical setting. It sought to answer the elusive question of 

researchers and clinicians alike: how can we translate research into clinical practice? Chapter 

5 addressed the fourth research question of this thesis: How can obesity management services 

implement these strategies and improve their model of care? How can we effectively translate 

research into practice? The use of technology was under investigation, with the aim of 

exploring the efficacy and optimal timing of using telephone calls and text message as 

adjunctive tools to support a community-based obesity management program. An eight-

month randomised controlled cross-over trial was conducted in order to assess this aim, 

recruiting 61 adults with class III obesity from the pool of patients entering the OMS, a 

branch of the Chronic Disease Management Unit, ACT Health. The intervention phase of the 

trial involved a monthly telephone call and three text messages per week, offering additional 

support, motivation and accountability to participants, in addition to standard OMS care. The 

technological support was grounded in behaviour change theory with a range of behavioural 

treatment strategies targeted. The telephone and text message support was found to improve 

lifestyle intervention adherence and clinical outcomes when compared to standard care. 

Participants achieved greater improvements in their diet, physical activity and self-efficacy 

and lost more weight while receiving the telephone and text support. The timing of the 

telephone and text message support was not important, with both groups achieving similar 

outcomes by eight months. Services are therefore able to select the most appropriate timing 

of implementation according to their model of care.  
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This study is currently under review with a peer-reviewed journal. This research has been 

presented at a number of research events, including the Exercise and Sports Science Australia 

Conference in Brisbane, 2018; the Centre for Health Stewardship Seminar in Canberra, 2018; 

and the Canberra Health Services Allied Health Symposium in Canberra, 2019. This research 

is also due to be presented at the Dietetics Association of Australia Conference in the Gold 

Coast in August 2019.  

 

5.3 Abstract   

Objective: To explore the efficacy and optimal timing of using telephone calls and text 

message as adjunctive tools to support a community-based obesity management program.  

Design: Eight-month randomised controlled cross over trial, conducted between June 2017 

and July 2018.  

Setting: Community-based obesity management service (OMS), a publicly funded service 

within Canberra Health Services. 

Participants: Sixty-one adults were recruited from the pool of patients entering the OMS. 

Eligibility criteria included: class III obesity, at least one serious comorbidity, an ability to 

self-manage, access to a mobile phone and sufficient technological literacy and English skills.  

Intervention: Telephone and text message support in addition to standard OMS care, or 

standard OMS care alone. After four months, participants crossed over to the alternative 

sequence for four additional months. The technological support was grounded in behaviour 

change theory with a range of behavioural treatment strategies targeted.  

Outcome measures: Diet, physical activity, anthropometry, self-efficacy and self-regulation.  

Results: Telephone and text message support improved lifestyle intervention adherence and 

clinical outcomes when compared to standard care. Participants who received the intervention 

in the first 4-month period lost 4.87kg, compared to no weight loss (+0.38kg) in the standard 
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care only group. There was no evidence to indicate an optimal timing of the intervention, 

with both groups achieving significant results by the end of the intervention.  

Conclusion: These results suggest a high degree of promise for the incorporation of telephone 

and text message support as adjunctive tools to support community-based obesity 

management services.  

Trial registration: Australian New Zealand Clinical Trials Registry, ACTRN: 

12617000459325. 

 

5.4 Introduction  

Reducing the prevalence of obesity remains a major public health challenge, demanding 

effective, broad-scale interventions to support weight management and health behaviour 

change. The intensive approach seen within academic and commercial lifestyle intervention 

programs is often effective (131, 203, 204), but requires considerable resources, including 

time, money and the availability of multiple health professionals with expertise in the 

behavioural treatment of obesity. It may therefore be considered too burdensome and 

expensive to be sustainable in a community environment (134, 135). In order to translate the 

success of these interventions into community settings, we must explore innovative ways to 

adapt these approaches, while still maintaining the key features that led to their success. 

Investigators are examining new modalities for delivering lifestyle intervention programs, 

and the use of technology has shown great promise in a variety of health domains, such as 

smoking cessation, hypertension, asthma, coronary heart disease, medication compliance and 

diabetes (136-142, 160, 205). While research on the use of technology in obesity 

management is in its infancy, it is an area that holds great promise as a mechanism for 

disseminating and supporting lifestyle intervention programs (23, 140, 144, 145). Emerging 

evidence suggests that interventions involving telephone calls and text messaging can be 
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feasible and effective in obesity management (140, 146-151, 153-159, 206). The majority of 

research to date has focused on the use of technology in extended contact interventions to 

promote the maintenance of lost weight, or on the use of technology in comparison to 

standard care or a no contact control. However the question remains, what about combining 

the two? This is the first study to explore the use of telephone calls and text messaging as 

adjunctive tools to support an established community-based obesity management program. 

Through telephone calls and text messaging, health professionals can offer continued support, 

motivation, accountability, reinforcement and feedback between scheduled clinic visits (207-

209). This form of technology therefore poses a unique opportunity for obesity management 

programs, and a range of health care services alike, to provide frequent patient-provider 

contact, prompting and reminders via a cost and time-effective platform (23, 139). While 

technology is a rapidly growing area, there has been insufficient research investigating how it 

can best be used to boost engagement and modify adherence within lifestyle intervention 

programs. Research to determine the efficacy and feasibility of using telephone and text as 

adjunctive tools within a community-based obesity management program is therefore 

important and timely. The findings have the potential to improve existing practices, reduce 

the burden on the health care system and increase accessibility to the millions of adults with 

obesity requiring long-term support.  

 

5.5 Methods 

Study design 

This eight-month randomised cross-over trial was conducted between June 2017 and July 

2018 in conjunction with the Obesity Management Service (OMS), a branch of the Chronic 

Disease Management Unit, Canberra Health Services. Participants were randomly assigned to 

receive four months of telephone and text support in addition to standard OMS care (tech-
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support), or standard OMS care alone (control). After four months participants crossed over 

to the alternative sequence for four additional months. One group therefore received the tech-

support intervention first, followed by the control condition (TS-C group), while the other 

group received the control condition first, followed by the tech-support intervention (C-TS 

group). No washout was included within the study design, as a washout period would do little 

to remove the carry-over effect present for participants in the TS-C group. Carry-over effects 

have been accounted for within the analysis and interpretation of the findings. Figure 5 shows 

the study design from recruitment to eight months. The study received approval from the 

ACT Health Human Research Ethics Committee (ETH.4.17.081) and the University of 

Canberra Human Research Ethics Committee. The conduct and reporting of this research 

followed the guidelines outlined by the Consolidated Standards of Reporting Trials 

(CONSORT) statement.  

 

Subjects  

Participants were recruited on a rolling basis from the pool of patients entering the OMS from 

June – December 2017. The OMS is available to self-managing adults (>18 years of age) 

with class III obesity (body mass index > 40kg/m2) and at least one serious co-morbidity. 

Additional inclusion criteria were: (a) access to a mobile phone; (b) sufficient technological 

literacy and English skills; (c) willing and able to receive three weekly texts and one monthly 

phone call over a period of four months; and (d) willing and able to attend follow-up 

assessments over a period of eight months. Exclusion criteria were: (a) psychiatric or medical 

condition that would preclude full participation in the treatment. Participants were stratified 

based on age and gender and entered sequentially into four computer-generated 

randomisation lists (female >50 years; male >50 years; female <50 years; male <50 years) by 

a trained researcher with no involvement in the study.  
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Figure 4: Study design and recruitment from baseline to eight months 
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Block randomisation with randomly selected block sizes of either four; six or eight were used 

to achieve balance within the intervention groups. Preliminary calculations indicated that a 

total of 50 participants were required for this trial to be adequately powered (B = 0.80) to 

detect a treatment difference at a two-sided 0.05 significance level (210). This calculation 

takes into account an attrition rate of 25%, a figure commonly seen in this type of 

intervention (152, 211). 

 

Interventions 

Tech-support intervention 

The intervention was grounded in behaviour theory, as previous research has shown that 

interventions designed using behavioural theory are more likely to be successful (140, 145), 

and behavioural treatment strategies have been shown to improve adherence to lifestyle 

intervention for adults with obesity (101). Telephone calls were provided monthly throughout 

the intervention period, where participants were guided to set goals to work toward over the 

following month. The information gathered within these calls was used to tailor and 

individualise the subsequent month of text messages. Three text messages were sent each 

week, aimed to remind or prompt participants to strive toward their goals, as well as foster a 

sense of support and accountability. Individually tailoring the text messages was an important 

component, as tailored messages have been shown to be more effective for health behaviour 

change compared to generic messages (145, 212, 213). The primary investigator conducted 

all of the telephone calls and text messages. Table 8 shows example text messages.  
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Table 8: Example text messages 

Behavioural treatment 

strategy targeted 

Example text message 

Goal setting 

Goal reminders/ prompts 

 

How are you going with your exercise this week Joy? Have you 

done your 2*30min walks this week yet? Emily  

Are you remembering to pack your lunch this week Michael? 

Don’t forget your goal to pack lunch 3 times this week. Emily 

Preparatory and planned 

behaviour prompts 

Stimulus control 

 

 

Have you laid out your clothes for tomorrow’s walk yet Prue? 

Remember you thought this would motivate you in the 

morning. Emily 

Have you planned your meals and done a grocery shop for this 

week yet Greg? If not get onto it tonight! Emily 

Lucy you planned to walk today after work, try putting your 

exercise clothes on as soon as you arrive home and get going 

straight away. Emily 

Self-monitoring How are you today Paul? Have you been recording in your 

food and exercise diary? Emily  

Barrier identification and 

problem solving 

 

Have you had to work late this week Trent? If so, remember 

your plan to go for a walk at lunch on the days you know you 

are working late. Emily 

 

Control  

The control sequence involved standard OMS care. The OMS is a physician led program, 

offering a holistic range of services delivered by a multi-disciplinary team of health 

professionals, including doctors, nurses, psychologists, exercise physiologists and dietitians. 
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It is available to self-managing adults with class III obesity and at least one serious co-

morbidity. A patient’s journey through the service is individualised, and could involve a 

combination of group education and behavioural treatment, individual allied health 

appointments, medical appointments and physical activity groups. More intensive 

interventions such as very low energy diets and pharmacotherapy are prescribed where 

necessary, and a select number of patients are eligible to receive publicly funded bariatric 

surgery.  

 

Outcome measures 

Outcome measures were obtained at baseline, four and eight months. Dietary adherence was 

measured using changes in dietary habits via the Fat and Fibre Behaviour Questionnaire 

(FFBQ) (214, 215). Physical activity adherence was measured by change in energy 

expenditure and steps using activity monitors worn for seven consecutive days. The 

SenseWear Pro3 Armband Mini was the chosen activity monitor due to its strong validity as 

an accurate and reliable tool to estimate energy expenditure during multiple activities, 

especially those of low-to-moderate intensity (216). Anthropometrical changes were 

measured using weight, body mass index (BMI) and waist circumference (217). Eating self-

efficacy was measured using the Weight Efficacy Lifestyle Questionnaire – Short Form 

(WEL-SF) (218, 219). Exercise self-efficacy was measured using the Physical Activity 

Assessment Inventory (PAAI) (220). Treatment self-regulation was measured using the 

Treatment Self-Regulation Questionnaire (TSRQ) for diet and exercise (221). 

 

Statistical analysis 

To account for the complex 2x2 crossover design, the data were analysed with mixed-effects 

linear models using the R package lmer (222, 223). A random intercept for subjects was 
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included to account for intra-individual dependencies and inter-individual heterogeneity. This 

also allowed for individual baseline adjustments. Fixed effects were included for sequence 

(TS-C vs C-TS) and time (0, 4, 8 months). The sequence factor was a combination of the 

conditions and the order in which they were administered. By including this order effect and 

its interaction with time, the carry-over effect present for participants in the TS-C sequence 

was accounted for (224). At no stage were the conditions pooled to assess treatment effect. 

All models were estimated using Restricted Maximum Likelihood. Visual inspection of 

residual plots did not reveal any obvious deviations from homoscedasticity or normality. P-

values were obtained using Type II Wald F tests with Kenward-Roger degrees of freedom as 

implemented in the R package car (225). The significance levels were set to 0.05 and all 

significance testing was two-sided. Results are reported as mean estimates and 95% 

confidence intervals. No post-hoc testing was performed which made multiple testing 

corrections unnecessary. 

  

5.6 Results 

Sixty-one adults (women: n=47, men: n=14) with a mean age of 49 years ± 12.6 (25 - 74 

years) and a mean BMI of 47.8kg/m2 ± 8.4 (31.2 - 79.2 kg/m2) participated in the trial. 

Baseline characteristics did not differ significantly between the two groups (Table 9). Of the 

61 adults who began the trial, 93% (n=57) completed the four-month outcome measures, and 

84% (n=51) completed the eight-month outcome measures. There was an equal dropout rate 

between the two groups.  
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Table 9: Baseline characteristics by group  

Variable TS-C (n=29) 

Mean (range) 

C-TS (n = 32) 

Mean (range) 

Age (years) 49 (25 - 72) 50 (31 - 74) 

Gender (F:M) 23:6 24:8  

Weight (kg) 138.4 (96.7 - 244.6) 126.1 (72.1 – 207.3) 

BMI (kg/m2) 49.7 (37.5 - 79.2) 46.1 (31.2 – 62.7) 

Steps (daily) 4565 (751 - 10520) 4688 (144 - 10996) 

TS-C: Tech-support intervention followed by control period; C-TS: Control period followed 

by tech-support intervention 

 

Anthropometric variables 

Significant time by condition interactions were seen for all of the anthropometric variables 

(Table 3). Within both groups, participants obtained greater reductions in weight, waist 

circumference and BMI and achieved higher percentage weight losses while receiving the 

telephone and text support. Participants starting with the tech-support intervention (TS-C) 

achieved significant decreases in weight, waist circumference and BMI at four months, 

maintaining these losses after crossing over to the control condition. For participants who 

started with the control condition (C-TS), no significant anthropometric changes were seen at 

four months. After crossing over to the tech support intervention, significant reductions in 

weight, waist circumference and BMI were achieved by eight months. Figure 6 shows the 

time by condition interaction for weight. 
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Figure 5: Time by condition interaction for weight. 

 

Behaviour change variables 

A significant time by condition interaction was seen for dietary and physical activity 

adherence, with both groups achieving greater improvements in diet and physical activity 

while receiving the telephone and text support. Participants in the TS-C group significantly 

increased their steps and score on the FFBQ at four months, maintaining the increase in 

FFBQ at eight months after crossing over to the control condition. Participants in the C-TS 

group significantly increased their FFBQ score within both time periods. No significant 

changes in physical activity were seen for the C-TS group at four months, however after 
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crossing over to the tech support intervention, significant increases in both steps and energy 

expenditure were achieved. Figure 7 shows the time by condition interaction for steps.  

 

 

Figure 6: Time by condition interaction for physical activity (steps) 

 

Psychological variables 

A significant time by condition interaction was seen for exercise and eating self-efficacy, 

with both groups improving their self-efficacy to a greater extent while receiving the 

telephone and text support. Participants in the TS-C group significantly increased their scores 

on the PPAI and WEL at four months, maintaining these increases after crossing over to the 
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control condition. For participants in the C-TS group, there were no significant changes in 

self-efficacy at four months, but after crossing over to the tech support intervention, this 

group significantly increased both PPAI and WEL scores. Figure 8 shows the time by 

condition interaction for eating self-efficacy.  

 

Figure 7: Time by condition interaction for eating self-efficacy 

 

Direct comparisons between the two groups revealed no significant differences for any of the 

outcome variables from baseline to eight months. There is therefore no evidence to indicate 

an optimal timing of the intervention, with both groups achieving significant results by the 

end of the trial. 
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Table 10: Estimated mean change and 95% confidence interval, time by condition interactions, and group comparisons for the TS-C and C-TS 

groups from baseline to 8 months. 

 

Variable 

TS-C group 

Estimated mean change 

[95% CI] 

C-TS group 

Estimated mean change 

[95% CI] 

Time * condition 

interaction 

Group comparison  

Estimated mean change 

[95% CI] 

Weight (kg)  

4 months 

8 months 

 

TS 

C 

 

- 4.87 [-7.28; -2.47] 

- 6.14 [-8.69; -3.59] 

 

C 

TS 

 

0.38 [-1.98; 2.74] 

- 2.76 [-5.19; -0.33] 

 

F (2,104.1)= 4.68, 

p=0.01 

 

8.93 [-6.72; 24.59] 

Waist circumference (cm) 

4 months 

8 months 

 

TS 

C 

 

- 3.84 [-5.93; -1.75] 

- 4.78 [-6.99; -2.57] 

 

C 

TS 

 

1.68 [-0.36; 3.73] 

- 2.35 [-4.45; -0.24] 

 

F (2,104.3)= 6.76, 

p=0.001 

 

3.58 [-5.16; 12.32] 

BMI (kg/m2) 

4 months 

8 months 

 

TS 

C 

 

- 1.74 [-2.55; -0.93] 

- 2.11 [-2.97; -1.25] 

 

C 

TS 

 

0.10 [-0.69; 0.90] 

- 1.10 [-1.91; -0.28] 

 

F (2,104.2)= 4.94, 

p=0.009 

 

2.55 [-1.45; 6.55] 

Percentage weight loss (% kg)       
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4 months 

8 months 

TS 

C 

3.25 [1.54; 4.95] 

0.36 [-0.85; -1.60] 

C 

TS 

-0.43 [-2.11; 1.25] 

2.59 [1.43; 3.75]). 

F (1,50.2)= 6.71, 

p=0.01 

1.44 [-1.01; 3.88] 

Diet (score) 

4 months 

8 months 

 

TS 

C 

 

0.45 [0.31; 0.60] 

0.41 [0.26; 0.56] 

 

C 

TS 

 

0.32 [0.18; 0.46] 

0.66 [0.52; 081] 

 

F (2,106.4)= 6.54, 

p=0.002 

 

0.06 [-0.18; 0.30] 

Steps (n) 

4 months 

8 months 

 

TS 

C 

 

874 [84; 1663] 

658 [-176; 1494] 

 

C 

TS 

 

-575 [-1348; 197] 

1151 [353; 1949] 

 

F (2,105.9)= 3.98, 

p=0.02 

 

- 41.51 [-1495.77; 

1408.59] 

Energy Expenditure (calories) 

4 months 

8 months 

 

TS 

C 

 

15 [-521; 551] 

-366 [-935; 201] 

 

C 

TS 

 

- 494 [-1020; 31] 

595 [53; 1136] 

 

F (2,104.6)= 2.93, 

p=0.05 

 

458.80 [-1171.64; 2092.36] 

Eating self-efficacy (score) 

4 months 

8 months 

 

TS 

C 

 

15 [10; 20] 

13 [8; 19] 

 

C 

TS 

 

1 [-4; 6] 

11 [6; 16] 

 

F (2,106.0)= 8.05, 

p=0.000 

 

7.14 [-1.79; 16.09] 

Exercise self-efficacy (score) 

4 months 

 

TS 

 

259 [157; 361] 

 

C 

 

9 [-91; 108] 

 

F (2,107.2)= 9.52, 

 

98.77 [-49.00; 245.69] 
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8 months C 203 [96; 311] TS 264 [162; 366] p=0.000 

Diet self-regulation (score) 

4 months 

8 months 

 

TS 

C 

 

0.69 [0.15; 1.24] 

0.36 [-0.22; 0.93] 

 

C 

TS 

 

- 0.12 [-0.65; 0.41] 

0.07 [-0.47; 0.62] 

 

F (2,107.2)= 2.17, 

p=0.11 

 

0.11 [-0.68; 0.90] 

Exercise self-regulation (score) 

4 months 

8 months 

 

TS 

C 

 

0.36 [-0.16; 0.87] 

0.34 [-0.20; 0.88] 

 

C 

TS 

 

- 0.01 [-0.52; 0.49] 

- 0.04 [-0.56; 0.47] 

 

F (2,106.9)= 0.67, 

p=0.51 

 

0.56 [-0.22; 1.34] 

TS-C: Tech-support intervention followed by control period; C-TS: Control period followed by tech-support intervention 

TS: tech support; C: control; CI = confidence interval 
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5.7 Discussion 

The addition of telephone and text message support to a community-based obesity 

management program improved lifestyle intervention adherence and clinical outcomes when 

compared to standard care. Within both groups, participants achieved greater improvements 

in their diet, physical activity and self-efficacy and lost more weight while receiving the 

telephone and text support. The group who received the telephone and text support within the 

first four-month period continued to lose weight after crossing over to the standard care 

period. This ability to maintain weight loss once the tech-support had ceased is an important 

finding. The behavioural treatment strategies incorporated within the intervention aimed to 

provide participants with long-term skills to self-manage their weight and lifestyle (101). The 

results suggest this aim was successful, albeit over a short maintenance period. The early 

weight loss achieved by this group may have boosted motivation and improved adherence 

and engagement with the OMS, with a recent systematic review finding that early weight loss 

success was one of the most prominent predictors of adherence to behaviour change for 

adults with obesity (226). The improvements seen for diet and self-efficacy were also 

maintained throughout the control period, which may have further contributed to the ongoing 

weight loss success. Achieving significant time by condition interactions across diet, physical 

activity, self-efficacy and weight offers services confidence in the holistic implications of the 

intervention. Lastly, the results reveal that the timing of the telephone and text message 

support was not important, with both groups achieving similar outcomes by eight months. 

This allows services to select the most appropriate timing of implementation according to 

their model of care.  

 

There are a number of important limitations of this study to consider. Although these results 

suggest a high degree of promise for the use of adjunct technological support, they arise from 
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relatively small participant numbers. It will be necessary to study the use of this approach in a 

larger population within a variety of public health facilities. The study duration is comparable 

to many mHealth interventions looking at weight loss, although relatively short compared to 

trials investigating obesity management. More clinically significant results may be obtained 

with trials of a longer duration. A strength of the study was its ability to retain 93% and 84% 

of participants at the mid-way and final assessments respectively. These figures are far better 

than those seen within previous research (227), and are a testament to participant’s 

satisfaction with the trial.  

 

In order for community and public health services to be viable long-term, they must look at 

intervention feasibility, sustainability and accessibility just as closely as intervention 

effectiveness. This study highlights the efficacy of using telephone calls and text messaging 

to support a face-to-face obesity management service, however it is just one proposal with 

many more innovative ideas to be explored. Further research could look at other forms of 

technology, such as email, phone application and website support. A rigorous cost benefit 

analysis is pertinent for all forms of technological support, especially in regard to contact 

frequency, duration and level of text personalisation. The way in which a text message is 

framed is another crucial consideration, with a person’s receptiveness varying significantly 

depending on the wording, information and tone (228). Further research exploring the 

appropriate framing of text messages for given population groups is therefore warranted.  

 

Given the real-world context of the study, the findings make an important contribution to 

both research and clinical realms by informing possible improvements to obesity 

management service delivery, as well as to the broader field of services targeting health 

behaviour change.  
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Chapter 6: Participant perspectives of a telehealth trial investigating 

the use of telephone and text message support in obesity 

management: A qualitative process evaluation 
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6.2 Preface 

A qualitative process evaluation was the final piece of research conducted for this thesis. 

Chapter 6 (study 4) aimed to provide qualitative insight into the views, perspectives and 

experiences of participants who completed the telehealth (or mHealth) trial in chapter 5 

(study 3). Completing this process evaluation was an important step for understanding the 

interventions effectiveness, with previous research strongly endorsing the use of process 

evaluations in complex, multi-component mhealth programs (229, 230). The study offered 

insights that had not been previously explored through quantitative methods, increasing our 

understanding of how participants engaged with the intervention. Three focus groups were 

conducted in order to evaluate program acceptability and overall participant perceptions of 

the clinical trial. A total of 15 participants completed the focus groups. Thematic content 

analysis was used to analyse the data, aided by the development of a thematic network (see 

figure 9 in chapter 6). This qualitative evaluation revealed that the telehealth trial was well 

received, with participants reporting positive experiences and outcomes. Participants found 

the telephone calls and text messages highly beneficial, providing encouragement, support, 

motivation and accountability, via a simple and convenient mode of communication 

 

This study has not yet been submitted to a peer-reviewed journal. As this study is a process 

evaluation of the paper outlined within chapter 5, we are awaiting the acceptance and 

publication of the previous paper before submitting this paper.  

 

6.3 Abstract  

Emerging quantitative evidence suggests that interventions involving telephone calls and text 

message are feasible and effective for improving lifestyle intervention adherence and clinical 

outcomes among adults with obesity. The aim of this paper is to provide qualitative insight 
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into the perspectives and experiences of participants who completed a telehealth trial 

exploring the use of telephone calls and text messaging as adjunctive tools to support a 

community-based obesity management program. Focus groups were conducted in order to 

evaluate program acceptability and overall participant perceptions of the clinical trial. 

Thematic content analysis was used to analyse the data, aided by the development of a 

thematic network. The telehealth trial was well received. Participants found the telephone and 

text message support highly beneficial, providing encouragement, motivation and 

accountability via a simple and convenient mode of communication. These findings suggest a 

high degree of promise for the incorporation of telephone and text support in obesity 

management. 

 

6.4 Introduction  

There is a high degree of promise for the use of technology in lifestyle intervention and 

obesity management programs. Previous research suggests that interventions involving 

telephone and text message support are feasible and effective for improving lifestyle 

intervention adherence, weight loss, and weight loss maintenance among adults with obesity 

(140, 146, 150, 153, 154, 156, 157). These modes of intervention delivery offer frequent 

patient-provider contact, motivation, accountability, reinforcement and support, via a cost and 

time effective platform.  

While technology is a rapidly growing area of research in health behaviour change 

(140, 145), there has been insufficient research to date investigating how it can be used to 

increase engagement and modify adherence within lifestyle intervention programs. Our 

clinical trial (231) was the first study to explore the use of telephone calls and text message as 

adjunctive tools to support an established community-based obesity management program. 

This eight-month randomised controlled cross-over trial was conducted in conjunction with a 
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community-based obesity management service (OMS). Sixty-one self-managing adults with 

class III obesity (body mass index > 40kg/m2) were randomly assigned to receive four 

months of telephone and text message support in addition to standard OMS care, or standard 

OMS care alone. After four months, the participants crossed over to the alternative sequence 

for four additional months. The intervention was grounded in behaviour theory, with a range 

of behavioural treatment strategies targeted, including: goal setting, self-monitoring, 

motivational interviewing, problem solving, relapse prevention, stimulus control, cognitive 

restructuring and self-reinforcement. Telephone calls were provided monthly throughout the 

intervention period, where participants were guided to set goals to work toward over the 

following month. The information gathered during these telephone calls was then used to 

tailor and individualise the subsequent month of text messages. Three text messages were 

sent each week, aimed to remind or prompt participants to strive toward their goals, as well as 

foster a sense of support and accountability. Dietary adherence, physical activity adherence, 

anthropometry, self-efficacy and self-regulation were measured at baseline, four and eight 

months. The results of these quantitative outcome measures have been reported elsewhere 

(231).  

 

Another pertinent aspect of the program’s effectiveness lies in identifying participant 

perspectives and opinions of the trial. Process evaluation is an important step for 

understanding intervention effectiveness, especially in multi-component mobile health 

(mHealth) programs (230, 232). Previous qualitative research investigating participant’s 

views and perspectives reveal that telehealth trials are generally well received, with 

participant’s reporting positive experiences and offering promising feedback (229, 233-236). 

A qualitative evaluation looking at postpartum women’s perspectives of receiving nutrition 

and physical activity support via video consultation noted convenience and improvements in 
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knowledge and confidence as primary benefits (233). They concluded that offering tailored 

support via video consultation was a feasible and acceptable method of delivering care, and a 

viable alternative to in-person care. In another example, a process evaluation was completed 

to investigate participant perceptions of and engagement with TXT2BFIT: a multi-component 

mHealth randomised controlled trial to prevent weight gain in young adults (229). This paper 

reported positive feedback overall, with the personalised coaching calls being the most 

helpful component, offering motivation and accountability. The text messages were enjoyed 

and offered helpful reminders, although participants would have preferred for the texts to be 

individualised (229). Neither of these examples involved concurrent face-to-face 

intervention, and participants within both of these examples would have preferred more 

frequent contact and support. 

 

Similar to all qualitative research, a broad variety of methodologies may be suitable for 

conducting process evaluations. Methods identified within previous telehealth evaluations 

include interviews, focus groups, surveys, retrospective reviews, feasibility studies, and 

mixed methodologies (236). Among the more common qualitative methods of obtaining 

participant perspectives are focus groups (237, 238). Focus groups have been shown to be an 

effective way to obtain a diverse range of information in evaluation research (237, 239, 240), 

offering a useful vehicle for involving stakeholders in service development (238). Focus 

group participants are encouraged to communicate openly with the research team and each 

other, promoting discussion around attitudes, experiences and beliefs (241). In this way, 

focus groups can be a powerful tool for gaining insight into how participants perceive 

experiences, and may assist participants and the research team to come to mutual 

understanding of opinions and perspectives under discussion (242, 243). They combine 
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elements of both interviews and participant observation, providing an opportunity to probe 

participant’s experiences while also observing underlying group dynamics (237).  

 

We enlisted focus groups to assist with the evaluation of program acceptability and to gain 

insight into participant experiences of the aforementioned telehealth trial. A thorough 

understanding of participant perspectives, engagement and satisfaction can offer insights 

difficult to extract using quantitative methods. For example: which components of the trial 

did participants find most helpful? Would they have preferred more or less frequent contact? 

Did they find the technology-based support convenient? Were the text messages easy to 

comprehend? Would additional technology features be well received? The responses to these 

questions may highlight possible underlying factors as to why some outcome measures 

showed improvement and others did not, or why some participants responded better than 

others. Identifying and understanding how participants engage with these modes of 

technology, as well as the content delivered, can inform intervention acceptability, feasibility 

and practicality, leading to possible program improvements. 

 

The aim of this paper was therefore to provide qualitative insight into the views, perspectives 

and experiences of participants who completed the clinical trial: Adding telephone and text 

support improves adherence and clinical outcomes in obesity management. A randomised 

controlled cross-over trial. 

 

6.5 Methods 

This study received approval from the ACT Health Human Research Ethics Committee and 

the University of Canberra Human Research Ethics Committee. The conduct and reporting of 
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this research adheres to the guidelines outlined in the consolidated criteria for reporting 

qualitative research (244).  

 

Study design 

A series of focus groups were conducted in order to evaluate program acceptability and 

overall participant perceptions of the clinical trial. All sixty-one participants who completed 

the trial were invited to participate in the focus groups following the completion of their final 

outcome assessments. Participant information sheets were provided, and all participants were 

informed verbally and in writing that the focus groups were voluntary, and if they declined to 

participate, they would not suffer any negative consequences, such as unfair discrimination, 

reduction in the level of care or any other disadvantage. There was not a pre-determined 

number of focus groups to be conducted, rather it was planned for them to continue until all 

participants had been given the opportunity to attend, a pattern emerged and theoretical 

saturation had been achieved (238). Participants were offered remuneration for fuel at a rate 

of $0.66 per kilometre travelled. The groups were held within a community-based education 

group room that was familiar to all participants. The literature suggested six to ten 

participants per focus group was an optimum number to gain a variety of perspectives in a 

manageable and orderly fashion (238, 245). The groups ran for approximately one hour. 

There was pre-existing acquaintance amongst some of the focus group members, however a 

clear benefit of pre-existing acquaintance had been found in prior research (246), and was 

therefore not purposefully avoided. 

 

Data collection and analysis 

Two female research team members facilitated the focus groups. E.L. (PhD candidate, 

Accredited Practicing Dietitian, Accredited Exercise Physiologist) was the primary 
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investigator leading the telehealth trial and had an established relationship with the 

participants. Associate Professor K.P. (PhD, Accredited Practicing Dietitian, Accredited 

Exercise Physiologist) was a co-investigator on the telehealth trial and had no established 

relationship with the participants. Participants were aware of the focus group objectives. All 

groups were audio-recorded, after verbal and written consent was obtained. Participants were 

informed of their right to request at any stage for the audio recording to be temporarily 

paused. The audio recordings were transcribed verbatim, anonymously to protect 

participants’ privacy. Along with the supplementary session notes, the transcribed focus 

groups were organised and analysed using thematic content analysis (237, 247). This analysis 

was aided by the development of thematic networks; web-like illustrations that summarise the 

main themes constituting a piece of text (247). Thematic networks constitute (i) basic themes; 

simple premises characteristic of the data, (ii) organising themes; categories of basic themes 

grouped together to summarise principles, and (iii) global theme(s); a super-ordinate theme 

encapsulating the principle meanings within a text as a whole (247). Initially a coding 

framework was formulated, allowing the data to be re-organised, refined and reinterpreted 

under the guide of the study’s key objectives. Relationships and themes within the data were 

then identified, organised within thematic networks and described in detail. 

 

6.6 Results 

Three focus groups were required for a pattern to emerge and theoretical saturation to be 

achieved. No participant took up the offer of fuel remuneration. Of the 61 adults invited to 

participate, 33 posed interest, with a total of 15 participants attending focus groups. 

Characteristics of those who completed the focus groups and telehealth trial are summarised 

in Table 1. There were no significant differences in age, baseline body mass index, sex 

distribution or original group assignment. Those who agreed to participate within the focus 
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groups achieved higher percentage weight losses from baseline to eight months than the 

average seen within the telehealth trial. The thematic network is presented in Figure 1 and 

described in detail in the following sections.  

 

Table 11: Baseline characteristics of participants who attended the focus groups and 

completed the telehealth trial 

 Participants completing 

focus groups (n=15) 

Participants completing 

telehealth trial (n=61) 

Variable Mean ± SD, n, % Mean ± SD, %, n 

Age  55 ± 12 years 49 years ± 12.6 

Female:Male ratio  12:3 47:14 

Baseline body mass index  46.9 ± 10.0 kg/m2 47.8kg/m2 ± 8.4 

Telehealth trial group assignment *  7:8 29:32 

Percentage weight loss  5.4% 3.0% 

*Tech-support group followed by control : Control group followed by tech-support 
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Figure 8: Thematic network of participant perspectives of a telehealth trial investigating the 

use of telephone and text support in obesity management 

 

Experiences and Feedback 

Focus and accountability 

The telephone calls and text messages helped participants maintain focus on their health and 

lifestyle goals. Phrases such as: ‘keeping my mind on it’; ‘staying on track’; ‘keeping me 

focused’; ‘stopping me getting distracted’; and ‘keeping me accountable’ were common 

throughout the focus groups. Many said they need assistance to stay on track and can easily 

lose focus on their goals without regular reminders and support. 

‘The texts were very good for me because often I’ve started diets and things before trying 

to control my weight, but I find that something happens and my weight goes up and I 

can’t cope with it. Keeping my mind on it for the first few weeks was very important for 

me. I can’t be trusted entirely by myself to stay focused, but you kept me accountable.’ 

 – Participant 4 
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Accountability was a prominent topic of discussion, with participants agreeing that having 

somebody to keep them accountable and monitor their progress on a regular basis was 

invaluable.  

 

Encouragement, support and motivation 

There was unanimous agreement that the telephone calls and text messages offered much 

needed support, encouragement and motivation. Many participants felt they were not 

receiving enough support through the OMS alone, so the telephone calls and text messages 

offered the contact and encouragement they were craving.  

‘I found it positive, because I felt as if there could be a lot more support. So getting that 

text or phone call was a real positive feeling for me. To think, oh I haven’t been 

forgotten- to actually have some support.’ – Participant 15 

A few participants joked that the text messages seemed to arrive at exactly the right moment, 

for example when they were making a decision about what to order for dinner or whether to 

head to the gym. They found the text messages empowering and gave them the motivation to 

take action toward their health and lifestyle goals. 

 

Convenient, simple mode of communication  

Participants found the mode of communication convenient, simple and effective. They 

enjoyed not having to take time off from work or the need to travel, with many saying the 

time saving factor of technology-based communication was very helpful and worked well 

with their busy lifestyles.  

‘I loved the telephone call because I didn’t have to take time off work. I didn’t have to 

come all the way over to Belconnen to talk to you. And quite often my telephone call with 
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you was while I was going for a walk, so I could find that I was fitting more into my day.’ 

– Participant 2 

‘I think you are saving a lot of time. You can just see on your phone there is a message 

there, and even if you don’t have time to read it you can sit down some time later when its 

quieter and read it.’ – Participant 6 

They also enjoyed the ability to re-read previous text messages at times when they felt they 

needed the extra encouragement. Many said they referred back to particularly poignant text 

messages regularly for boosts of motivation. A few participants remarked that in long face-to-

face appointments they struggle to absorb all of the information. This pressure to take 

everything in was removed with the technology-based support, because the text messages 

acted as mini summaries of the telephone call, delivered every few days. In that way the text 

messages weren’t only offering support, but also ongoing reminders and prompters. 

‘Often with an hour face to face appointment you miss heaps. And I take notes but I still 

miss stuff. Whereas this is like a little telegram, it just sits there and you can go back to it 

and refer to ones from months ago.’ – Participant 12 

Participants were asked if other forms of technological support, such as email, video chat, 

website or phone application would be of interest. There was widespread consensus that other 

forms of technological support were not warranted and would not be well received. 

Participants liked the simplicity and ease of the telephone calls and text messages, with many 

saying they do not have enough technological literacy to attempt other forms of 

communication.  

‘I liked the simplicity of it. I am only just getting used to emails- texts are enough for me! 

I’m a bit of a technophobe, so I would have hated it.’ – Participant 10 
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‘I don’t work in front of a computer so it would have been harder and inconvenient for 

me to have had to email and things like that. I know you can do it off your phone but it’s 

still painful.’ – Participant 7 

One participant broached the topic of push vs pull technology (207), saying that push 

technology was a safer option for keeping people motivated.  

‘In terms of maintaining motivation, I think you’re better off with a push mechanism, 

which is like the text. Because I couldn’t be trusted I don’t think to go and pull the 

information from an app or a website.’ – Participant 1 

This concept of push vs pull technology was explained to the group and most participants 

agreed that push technology was a better option for them. A few participants discussed that 

often websites have such a wealth of information that it can be overwhelming, whereas a text 

message is just a short snippet that can be digested easily at their own convenience. 

 

Critical components 

Flexibility  

The telephone calls were scheduled at times convenient for the participant, commonly during 

lunch-breaks, in the evenings or on weekends. This flexibility was possible for the primary 

investigator, and ensured a conversation that was thorough, unhurried and purposeful. The 

call was generally scheduled a few days in advance, and participants were encouraged to 

spend time thinking about their goals and progress in the lead-up so that the calls could be 

efficient and productive. There was widespread agreement that having flexibility with 

scheduling the telephone calls was invaluable, with many stating that they simply couldn’t 

have participated if the calls had to be conducted at set times.  

‘It would have been impossible for me. Because of my roster and shift work and I can’t 

have my mobile phone at work so it would have been impossible.’ – Participant 1 
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‘In a work environment, being in and out of meetings all day, with so much in my diary, I 

wouldn’t have been able to stick with a set time, or it would have been very difficult.’ 

– Participant 8 

 

Individualisation 

There was a strong and resounding view that individually tailoring the text messages was a 

critical feature of the intervention. Participants appreciated the attention to detail and 

thoughtfulness that went into individualising their text messages. 

‘I could tell there was a lot of thought that had gone into the content and that it was 

perfectly tailored for me. There was real care and concern in it. I really appreciated the 

time and the thought that went into what it was that I needed to hear in a way that I was 

going to be able to receive it as well.’ – Participant 5 

Participants felt strongly that the text messages would not have held the same impact if they 

came from a standard template and weren’t individually tailored. 

‘I would have resented it if it was on a standard template. Because we are intelligent 

people, we could read that on the internet. We know that stuff, the issue isn’t that we 

don’t know what we should be doing; the issue is that it needs to be personalised. And if 

I read a text that I knew was the same as everyone else’s, I would have just deleted it. 

Yeah I do feel very strongly about that part of it.’ – Participant 1 

‘I really appreciated the tailored nature of them and I think I would have just ignored a 

series of pro forma messages.’ – Participant 2 

Not only was the content of the text messages tailored to the individual, but also the day of 

the week and time that they were sent was carefully determined based on the participants’ 

lifestyle and goals. For example, those who were attempting to go to the gym after work 

would be sent a text in the late afternoon to encourage them to get there. Likewise, people 
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who aimed to exercise in the morning would often get a text the evening before to remind 

them to set their alarm and put their exercise clothes out. Others would receive inspiration on 

the weekend to get outside and exercise or to organise their groceries and meals for the week. 

Participants were asked if they enjoyed the text messages arriving at different times 

throughout the week, and if they would have minded the texts being sent at set times, for 

example 3pm Monday, Wednesday, Friday. They agreed that having the text messages 

individualised to their lifestyle and goals and sent at varying times across the week and 

month was appreciated.  

‘It was more connected to what you were thinking about doing. So I’d get a text on say a 

Friday night saying did you think about taking the kids to the farmers markets or 

something on the weekend and I was like, “oh! that’s a good idea”, and then I’m thinking 

about what I’m going to do on the weekend. So it was really well connected to your life I 

guess. I think if it came at routine times it might lose its power.’ – Participant 8 

‘I really appreciated the tailored messages. I think once you tailored them because I was 

travelling, and they came at the right time, in the right time zone.’ – Participant 2 

This aspect of the intervention may seem labour-intensive, however the texts were generally 

written in advance and scheduled for sending throughout the week or even the month. 

Choosing the time and day of the week for a particular text to be sent was therefore easily 

chosen while writing the text. This seemingly small feature of the study design proved to be 

one of the most appreciated components.  

 

Genuine, non-judgmental care  

Ensuring the text messages offered inspiration and encouragement without pressure or 

intrusion was critical. We know that people’s receptiveness to text message varies 

significantly depending on the wording, information and tone (228). It was therefore 
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paramount to consider factors such as age, education level, sex, stage of change, culture and 

socio-economic status when constructing the texts. The monthly telephone calls were 

included within the intervention for this reason, to allow the clinician/researcher to get to 

know the participant and to keep in touch with changes in their lives or their goals on a 

regular basis. The focus group discussions revealed that participants found the text messages 

encouraging and supportive, without feeling any pressure or judgment.  

‘There was no pressure or lecturing there, it was so non-judgmental.’ – Participant 10 

‘Agreed. The other thing that I appreciated was that if I was struggling with something I 

felt the freedom and acceptance to be able to say that, rather than: “she’s expecting this 

answer so I better give this answer”. I felt that there was a real ability to be able to say, 

actually no I’m struggling with this bit or, yeah, gosh I’m glad you reminded me of that. 

And I never felt condemned in that, I always felt encouraged and reminded of what I had 

done well so far and then, well this is a new moment now, how do I move forward from 

here, so that’s something I really appreciated.’ – Participant 5 

The focus groups highlighted the importance of injecting care and compassion into the 

technology-based support. While many said that clinical factors such as the expertise or 

professional background of the clinician, or the specific information offered within the text 

message was important, everyone agreed that personal attributes such as being genuine, 

caring and respectful was even more critical. 

‘There was real care and concern in it. You were authentic and very genuine- I could tell 

that you really did care. It wasn’t just that this is my job and this is my thing and this is 

what I’m doing. It was something that you really... I felt very cared for in the process of 

it, it wasn’t just clinical. And the right balance of empowering me but also where I felt I 

could just be free with where I was at.’ – Participant 9 
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Intensity of contact 

Telephone call and text message frequency and duration 

The trial involved a monthly telephone call and three text messages per week. This level of 

contact was chosen based on the level of contact seen in previous research, including a paper 

finding that high or low intensity text-messaging combined with group treatment equally 

promote weight loss maintenance in obese adults (152). Participants were asked about the 

intensity of contact, including the frequency of text messages; the frequency of telephone 

calls; and the duration of the telephone calls. 

 

Text message frequency 

The majority of participants felt that three text messages per week was the right amount, with 

everyone agreeing that more frequent contact was not necessary.  

‘It was enough. With all due respect, I’m not being negative there, but it would not have 

had the impact or the meaning if it was an everyday thing. If it became a daily text it 

wouldn’t have been worth as much. It would lose the impact.’ – Participant 10 

One participant felt that three text messages per week was appropriate at the beginning of the 

intervention, but became too frequent toward the end and could have been tapered off.  

‘I found that initially it was good, but towards the end I was getting three or four texts per 

week, it felt a little bit much, if you know what I mean. Because I am reasonably 

motivated anyway and I felt that maybe one or two max per week would have been ok 

toward the end.’ – Participant 3 

Participants liked the idea of being given choices regarding text frequency in the latter half of 

the intervention, with some saying they would stick with three and others thinking they might 

reduce it to one or two.  
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Telephone call frequency  

The majority of participants felt that a monthly telephone call was ample, with many stating 

that the month between calls flew by quickly. 

‘I just remember commenting every time we spoke that “oh my god has a month gone past 

already!?” I felt like it didn’t take a month to get to the next call and I wouldn’t think that 

any more frequent phone calls would have been any more valuable. It would have just 

added impost to the process where I have to step out and take a phone call every two 

weeks rather than month. And even when it was monthly I was just amazed at how 

frequent the month came around. So I don’t think frequency was an issue at all, monthly 

was enough.’ – Participant 8 

‘It was close enough to be continual but not far enough to be, “oh god, what did we  

talk about last month” sort of thing. I think it was perfect timing.’ – Participant 11 

There were a few participants who would have appreciated fortnightly calls.  

‘Probably every fortnight would have been helpful for me. Because it’s just a juggling act 

for me, and I put myself last. So having a reminder “hey, you are still important and keep 

focused on what you’re doing as well”; that’s where I found it really helpful.’ 

 – Participant 15 

 

Telephone call duration 

There wasn’t a protocol surrounding telephone call duration, with the call length varying 

month to month based on the number of goals being discussed, the time participants had 

available to talk and the general flow of conversation. The average call duration was ~20 

minutes, and all participants agreed this duration was appropriate.  
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‘Appropriate to our needs, if it was a short one it was appropriate, if it was a long one we 

had things to discuss and you made the time to do that. I never ended the calling feeling 

like “what was that?” It was always clear and I knew exactly what I had to do.’  

 – Participant 13 

 

Duration of intervention  

The telephone and text support was offered for a duration of four months. The majority of 

participants would have liked the support to be offered for longer; agreeing that the additional 

support would continue to be beneficial if the duration was extended. Many thought that six 

to twelve months would be ideal, whereas others simply felt that ongoing support was 

necessary.  

‘I think ongoing would be good. To give you the confidence to keep going and not slow 

down.’ – Participant 14 

Many participants commented that their progress slowed when the telephone and text support 

came to an end.  

‘As a larger person with a lot to lose, I loved the four months, but I really noticed it once 

it had stopped.’ – Participant 5 

‘I loved it, and I needed it, and I felt that when it stopped, in the four months that it 

wasn’t there, that my progress decreased markedly.’ – Participant 2 

A popular suggestion was for the support to be tapered off gradually. For example, rather 

than the monthly phone calls and three text messages per week to end suddenly, the telephone 

calls could be spaced to bimonthly and the text messages could reduce to one or two per 

week. This tapering could continue until either a set time, or the individual and clinician felt 

that the added support was no longer necessary. This may be a way to feasibly extend the 

duration of the technology-based support within a community environment.  
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‘One suggestion- I had been getting regular messages and then nothing, so I would have 

liked a taper, say going to one message a week and then a message a month, just “hey 

I’m still here, how are you going?”... So there was a taper that continued at the end of the 

four months. If we had that sort of a weaning process that would be a nice way to finish.’ 

– Participant 12 

 

One-way communication 

The study design involved one-way communication, so participants were unable to reply to 

the text messages. Instead, they were encouraged to keep notes over the month to discuss at 

their monthly telephone calls. One-way communication was a carefully selected component 

of the study design, influenced by prior research finding that low intensity single direction 

text message is an effective option for assisting adults involved in face-to-face obesity 

treatment (152). There were mixed views amongst participants when asked whether they 

would have liked the ability to respond to text messages. The majority of participants said 

they didn’t feel the need to respond, with one participant even saying she was relieved that 

she couldn’t text back.  

‘In a way I was glad I didn’t have to text back. It was a relief; there then wasn’t pressure 

to text back all the time. I didn’t feel rude for not texting back.’ 

– Participant 12 

A few participants said there were times when they wished they could have written back.  

‘I wish that I could reply sometimes. Sometimes I wanted to say “yeah, I’m smashing 

this”, and I wanted to be able to tell you that. I would never have wanted to reply and 

say I’d done nothing that week, but when I was doing really well I wanted to tell you.’ 

– Participant 2 
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‘Sometimes I thought that as well, I think because there was that… championing, and that 

goal setting process with you, when we reached those goals and actually did them, it 

would have been nice to be able to give you that feedback.’ – Participant 9 

 

Study design features 

Timing of telephone and text support 

The trial involved a cross-over design, with one group receiving the telephone and text 

message support in addition to standard care initially, followed by standard care alone, while 

the other group received standard care alone first, followed by the additional telephone and 

text message support. The optimal timing of receiving the telephone and text support was 

therefore under investigation. The trial found there were similar improvements between the 

two groups for all of the outcome variables between baseline and eight months, therefore 

there was no quantitative evidence to indicate an optimal timing of the intervention. 

However, an equally pertinent question remained: what did participants think about their 

group allocation and when do they think is the ideal time to be offered the technology-based 

support? On the whole, participants said they would prefer to receive the additional support a 

few months into their journey with the OMS. Participants who received the telephone calls 

and text messages straight away said they would have preferred a delay. They found there 

was already a lot of support on offer at the OMS in the initial months and having the 

telephone calls and text messages at this time was not necessary and at times overwhelming. 

They felt that the face-to-face contact and general support offered by the OMS slowed down 

after a few months, so when the telephone calls and text messages came to an end they were 

left somewhat ‘on their own’. This group felt that the intervention would have had more 

impact if it were offered mid-way through their time at the OMS when the clinical contact, 

and often motivation, was beginning to wane.  
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‘I was in the first group where I had support straight up, and it was quite overwhelming. 

As supportive and great as it was, just with all of the weekly visits and the sessions that 

we had to attend to be a part of the OMS, as well as being in the first group, I felt like I 

lived here a bit. So I think maybe in the middle or towards the end would be good so that 

you’ve got yourself into some sort of routine and you know what to expect and you know 

what you’ve got to do and then magic Emily is going to come and kick you in the butt if 

you don’t continue it. When the motivation is starting to die a little.’ – Participant 7 

Participants who received the telephone calls and text messages in the second sequence of the 

trial agreed that this was the better group to be in.  

‘I was in the second group and I think it worked quite well. You’ve got the first four 

months where you’re learning about changing your diet and exercise, so you’re changing 

your lifestyle and focusing on that. And then seeing you later was good timing and 

worked quite well - I think it might have gotten lost at the beginning.’ – Participant 14 

 

Skype 

The monthly telephone calls were made via Skype. The research team was interested to see if 

there were any issues encountered from the use of Skype. Nobody had any issues with the 

mode of communication, with participants saying they hadn’t even realised that the calls 

weren’t made from a landline phone.  

 

Outcome assessments 

Overall, only minor comments were highlighted regarding the outcome assessments. 

Participants were asked if they found the four monthly outcome assessments burdensome, or 

if there were any issues with the assessment tools. Participants did not find the assessments to 

be onerous, saying they were reasonably quick and simple. A few participants commented 
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that the questionnaires were ambiguous, and they found some of the questions to be 

contradictory and difficult to answer. There were mixed views around the use of the activity 

monitor (SenseWear Pro3 Armband Mini), worn around the upper arm for a one-week 

period. A few participants enjoyed wearing the armband and receiving the feedback on their 

physical activity and energy expenditure. One participant found the armband irritated their 

skin. A few wished they could have worn the armband in water as pool-based exercise was 

their primary form of exercise and they were disappointed the activity monitor was not able 

to capture this data. These views confirmed the research teams impression that a water-

resistant activity monitor validated for this type of research, once commercially available, 

would better reflect the improvements in physical activity adherence.  

 

6.7 Discussion 

The aim of this study was to provide qualitative insight into the views, perspectives and 

experiences of participants who completed the clinical trial: Adding telephone and text 

support improves adherence and clinical outcomes in obesity management. A randomised 

controlled cross-over trial. This qualitative evaluation reveals that the telehealth trial was 

well received, with participants reporting positive experiences and outcomes. Participants 

found the telephone calls and text messages highly beneficial, providing encouragement, 

support, motivation and accountability via a simple and convenient mode of communication. 

They did not feel that other modes of technology, such as websites, email, phone application 

or video-chat would be sought after, preferring the simplicity of telephone and text. Genuine, 

non-judgmental care; individually tailoring the text messages; and flexibility regarding 

scheduling of the telephone calls were all considered to be crucial aspects of the intervention. 

Participants appreciated the individualisation of the text messages in regard to both content 

and time of delivery, noting the power and impact may have been lost if a standard template 
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was used. A monthly telephone call and three text messages per week was considered to be 

an appropriate amount of contact, with only a few participants suggesting more frequent 

communication. The majority of participants would have liked the telephone and text support 

to be offered for a longer duration, ideally ongoing. In regard to the optimal timing of the 

intervention, participants preferred to receive the telephone and text support a few months 

into the OMS program. This delay allows time to complete the initial education groups run by 

the OMS, and to evenly distribute the degree of support on offer throughout their OMS 

journey. There were no issues encountered through the use of Skype, and only minor 

comments regarding the outcome assessments and assessment tools used within the clinical 

trial.  

 

Participants in this qualitative evaluation expressed their desire for frequent patient-provider 

contact and regular, ongoing support. Previous research in obesity management has shown 

that intensive patient-provider contact is an important component of a programs popularity 

and effectiveness (131, 248). This approach is typically seen within academic lifestyle 

intervention programs, but often deemed too burdensome and expensive to be sustainable in 

community environments. Intensive patient-provider contact requires considerable resources 

including time, money and the availability of multiple health professionals with expertise in 

the behavioural treatment of obesity. One potential way to alleviate pressure, resources and 

the demand on face-to-face contact is through the use of technology (139). The use of 

telephone calls and text message offers a unique opportunity for obesity management 

programs, and a range of similar health care services, to provide frequent patient-provider 

contact, prompting and reminders via a cost and time-effective platform, while reducing the 

reliance on face-to-face treatment. The telehealth trial revealed that telephone and text 

support improves adherence and clinical outcomes in obesity management, and this 
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qualitative evaluation offered strong validation that participants believe telephone and text 

support is an invaluable addition to a community-based obesity management program. 

 

Focus groups were the chosen methodology to gain participant perspectives and experiences 

within this qualitative evaluation. The focus groups proved to be a successful tool, yielding 

rich information, feedback, opinions and experiences. The insights gained through the focus 

groups were not obtained using quantitative methods and would have been otherwise 

unexplored without this process evaluation. Participants appreciated the opportunity to offer 

their feedback and further contribute to the body of research being conducted at the OMS. 

The research team also found the focus groups to be highly beneficial, allowing a year worth 

of anecdotal feedback to be formally collated, analysed and presented. Gaining interest in the 

focus groups was not a difficult task, with a large number of participants posing interest in 

attending. Unfortunately, only a small proportion of those who wanted to attend were able to, 

as the focus groups needed to be conducted during the working day due to room availability 

and health centre open hours. Mixed methodologies including surveys and telephone 

interviews may have been a more valuable and robust option, allowing everyone who wished 

to offer their feedback the opportunity to do so. 

 

There are a number of limitations of the study to consider. Participants who agreed to 

participate in the focus groups achieved higher percentage weight losses than the average 

seen within the telehealth trial. Their experiences may therefore be biased toward a positive 

experience. The sample of participants may have been small. Nevertheless, the feedback 

provided was generally unanimous and data saturation was achieved quickly and without 

doubt. We are therefore confident that the views presented within this paper are reflective of 

those within the broader telehealth trial. The primary investigator leading the telehealth trial 
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co-facilitated the focus groups. It is difficult to ascertain whether this pre-existing 

relationship affected the responses provided and the overall outcomes. Flexibility around 

scheduling the telephone calls was deemed a critical component of the trial. If this type of 

technology-based support were to be implemented, services would need to balance this need 

for flexibility with what is feasible and practical for service delivery.  

 

6.8 Conclusion 

The perspectives and experiences of participants who completed a telehealth trial 

investigating the use of telephone and text message support in obesity management were 

overwhelmingly positive. These findings suggest a high degree of promise for the 

incorporation of telephone and text support as adjunctive tools to support community-based 

obesity management programs. The positive experiences suggest that this type of additional 

support is an effective, efficient and convenient means of improving obesity management 

service delivery. Given the rapidly increasing demand for these services, it represents an 

opportunity to provide the additional support required, within finite resource constraints.  
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Chapter 7: Discussion 

The obesity epidemic is a worldwide phenomena, contributing to the increased prevalence of 

a wide range of chronic diseases. While the fundamental causes of the problem are diverse, 

the poor level of adherence to lifestyle intervention in adults with obesity remains one of the 

key challenges. In order to improve treatment efficacy and clinical outcomes within lifestyle 

intervention and obesity management programs, adherence, attendance and attrition rates 

need to be addressed. A better understanding of the issue of adherence is vital to the 

development of successful obesity management programs, and will assist health care 

professionals and services to better support adults with obesity to initiate and maintain 

behaviour change. This thesis has explored the issue of adherence in obesity management. 

Chapter 3 (study 1) highlights the key barriers to lifestyle intervention for adults with obesity 

and the most prominent predictors of adherence and/or attrition in obesity management. 

Investigating these determinants of adherence was a logical place to start when exploring the 

issue of adherence, and provided a solid foundation for the research, informing the direction 

for the subsequent studies. Through the findings of the systematic review it was clear that the 

use of behavioural treatment strategies in obesity management required further investigation. 

A meta-analysis was conducted as a result, and behavioural treatment strategies were found 

to improve adherence to lifestyle intervention for adults with obesity, as presented within 

chapter 4 (study 2). This paper recommends the routine incorporation of behavioural 

treatment into lifestyle intervention and obesity management programs, with the aim of 

improving adherence and reducing attrition. While this recommendation is based on scientific 

evidence, the feasibility and practicality of incorporating behavioural treatment is challenging 

for real-world clinical settings with limited time and financial constraints. This challenge 

informed the concept and design of the clinical intervention described in chapter 5 (study 3). 

This randomised controlled cross-over trial explored the use of telephone and text message to 
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support a community-based obesity management program. The findings revealed that 

telephone and text message support improved treatment adherence and clinical outcomes 

when compared to standard care. This form of communication therefore represents one 

potential way of incorporating behavioural treatment into obesity management programs in a 

time and cost-effective manner. This paper addressed the fourth research question: How can 

obesity management services implement these strategies and improve their model of care? 

How can we effectively translate research into practice? Chapter 6 (study 4) was the final 

piece of research to round out this body of work, and aimed to provide qualitative insight into 

the perspectives and experiences of participants who completed the telehealth trial. 

Participant’s thoughts and perceptions were overwhelmingly positive, strengthening the 

quantitative findings supporting the use of telephone and text message as adjunctive tools in 

obesity management. This thesis has successfully addressed the research questions that 

underpinned the overall thesis aim. This chapter will discuss the key findings and practical 

applications, highlight the research limitations and offer direction for further research.  

 

7.1 Key findings and practical applications 

The key barriers to behaviour change in adults with obesity were identified within a 

systematic review. These included: poor motivation; environmental, societal and social 

pressures; lack of time; health and physical limitations; negative thoughts/ moods; 

socioeconomic constraints; gaps in knowledge/ awareness; and lack of enjoyment of exercise. 

The most prominent predictors of adherence in obesity management included: early weight 

loss success, lower baseline BMI, better baseline mood, being male and older age.  

 

Poor motivation was the most prominent barrier found within the literature, highlighted 

within six of the seven included studies. Motivation is reportedly high at the beginning of a 
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lifestyle intervention program, but maintaining motivation can be a challenge for adults with 

obesity (57, 60, 61). Early weight loss success appears to be an important factor for 

motivation, with individuals reporting they feel disheartened and de-motivated when they do 

not lose the amount of weight they had initially hoped for or anticipated (57). This theory is 

supported by the fact that early weight loss success was one of the most prominent predictors 

of adherence found within the systematic review (64, 67-69). Additionally, less initial weight 

loss or unsatisfactory results were found to be predictive of program attrition (64, 73-75). 

Obesity management services and clinicians working in obesity should recognise the 

importance adults with obesity place on early weight loss, and the power that early weight 

loss success can have on adherence to lifestyle intervention programs. Supporting individuals 

to achieve early weight loss should therefore be of high priority, leading to a higher chance of 

maintained motivation and a reduced risk of program attrition. Increasing the intensity of 

service provision within the initial months of an intervention, as well as the intensity of the 

intervention in itself, may be one potential way to increase the likelihood of initial weight 

loss success.  

 

While supporting individuals to achieve weight loss is clearly important, it is imperative that 

weight loss expectations and realistic weight loss outcomes are thoroughly discussed at the 

beginning of an intervention. The systematic review found that individuals with lower weight 

loss expectations have better adherence rates (74), supporting the notion that weight loss 

expectations play a role in adherence and the ultimate success of an intervention. It was also 

revealed that discussing the physical and psychological benefits of behaviour change is 

important, offering examples such as increased mobility, improved sleep, improved mood, 

increased strength and fitness and reduced stress. Other health benefits of behaviour change, 

such as reduced blood pressure and improved glucose control, should also be discussed in 
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detail. These conversations may inspire individuals to set goals that are health, lifestyle or 

quality of life related, as opposed to the traditional weight loss focused goals. This shift in 

mindset may help to improve motivation and self-efficacy for behaviour change, but also 

increases the likelihood that goals will be truly S.M.A.R.T (specific, measurable, attainable, 

realistic and time-lined). For example, a goal could be to walk every Tuesday and Thursday 

evening at 6pm around the block for four weeks. This goal is specific, realistic and time-

lined, one that an individual can control the outcome of, or alter if necessary throughout the 

course of the month (i.e. swap to swimming or bike riding if an injury arose). Conversely, a 

set amount of weight loss (e.g. 20 kg in three months) is not something that can be controlled 

by an individual; there are far too many physiological factors at play. Focusing on behaviour 

change goals such as exercise, diet or sleep gives control back to an individual, and helps 

them to shift their focus to health, lifestyle and wellbeing-based outcomes. Services are also 

encouraged to objectively measure physical and psychological factors, such as mood, sleep, 

stress, fitness, strength and biochemistry, as this will also help to strengthen this shift in 

focus, for both the individual and the treating health care team. 

 

Lack of time was another common barrier to lifestyle intervention, found within five of the 

six included studies in the systematic review (58, 60-62, 172). Lack of time is a highly 

subjective barrier, and in clinical practice it can be difficult to ascertain whether time is truly 

sparse, or if the issue lies in poor time management or difficulties with organisation. 

Irrespective of the underlying factors, clinicians need to remain non-judgmental and respect 

that barriers to behaviour change are subjective in themselves, and if an individual feels that 

time is a barrier then it is most definitely a barrier. The approach will be similar regardless of 

the route cause, involving problem solving techniques, assistance with scheduling and 

organising, and helping an individual to prioritise time to their values of highest importance. 
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It is common for health to be considered a value of high importance but receive very little 

time, and helping somebody to see this irony can be very enlightening for them. Common 

suggestions for improving time management are to meal plan, food shop and pre-prepare 

healthy meals and snacks on the weekend and to squeeze physical activity into daily activities 

(i.e. parking further away and taking the stairs).  

 

An individual’s mental health was found to affect adherence to lifestyle interventions, with 

lower levels of depression, stress, anxiety and negative affect predicting adherence (172, 

173), while higher levels of stress, depression and anger predict attrition (73, 77, 78, 173). 

Additionally, lower levels of health-related quality of life, higher body dissatisfaction and 

social physique anxiety predict attrition (68, 77, 79). The finding that poor mental health 

negatively effects adherence is unsurprising, especially as negative thoughts and moods were 

highlighted as barriers to lifestyle intervention within the systematic review (58, 61, 172). 

The ability to manage negative moods, emotions and stress may be difficult for adults of all 

shapes and sizes, however adults with obesity may be more likely to use food as a reward, 

coping mechanism or for comfort than other individuals (58, 61). The systematic review 

found that anxiety, stress, loneliness, boredom, disappointment and dissatisfaction are all 

emotions that can lead to seeking comfort in food for adults with obesity (58, 61). Simply 

recognising the effect that mental health can have on adherence and the risk of attrition is the 

first and perhaps the most important step for clinicians to better support their clients. Taking 

mental health into careful consideration when giving healthcare advice, planning goals and 

designing an obesity management plan is crucial. For example if goals are overly ambitious 

or diet and exercise recommendations are complicated and time-consuming, this may 

exacerbate stress and anxiety and reduce the chance of sustainable behaviour change. 

Addressing an individual’s mood, readiness to change, self-efficacy, support systems and 
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coping strategies may be a more appropriate initial approach. Additionally, it may be helpful 

to reinforce the message that physical activity is a healthy strategy to improve mood, 

depression and negative thoughts. 

 

Acknowledging the common predictors of adherence is integral for obesity management 

services looking to improve adherence and reduce attrition rates. Individuals at risk of poor 

adherence or attrition may require extra support, as well as an individually tailored approach 

that may differ from the standard model of care. For example younger adults may prefer to 

communicate via email or phone. Adults with higher baseline BMIs may require a more 

intensive approach to initiate early weight loss and boost motivation. Assessing an 

individual’s weight and dieting history will prove valuable, as participation in previous 

dietary programs, fewer previous weight losses, and being younger at the first dieting 

attempt, were all found to predict attrition within the systematic review. Outlining the 

expectations of the health care service at the beginning of the program (i.e. missed 

appointment protocols) is also important to give individuals an opportunity to opt-out if they 

do not feel they are ready to commit to a lifestyle intervention program. This is beneficial to 

the individual but also the health care service, reducing the likelihood of wasted or 

underutilised resources due to attrition.  

 

Only a few of the barriers to behaviour change and predictors of adherence discussed within 

the systematic review have been expanded upon within this chapter, however it is already 

clear that an understanding of the key determinants of adherence is crucial for health 

professionals and obesity management services. Without a thorough comprehension of these 

determinants, it is difficult for a clinician to fully support an individual to strive for long-

term, sustainable behaviour change. Clinicians working in obesity management therefore 
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need to feel comfortable exploring barriers to treatment adherence with their patients, and be 

ready to mitigate potential barriers that may hinder adherence to lifestyle intervention. 

Clinicians need to retain an open mind to the broad range of demographic, cognitive, 

behavioural, health, socio-economic, and practical barriers that may impact on an individual’s 

adherence with treatment. Adults with obesity generally present with a myriad of health and 

lifestyle issues that need to be considered. Early identification and management of treatment 

barriers can save energy, time, resources, and improve the chances of long-term behaviour 

change. In some cases treatment barriers will be difficult to overcome, and weight loss 

expectations and goals will need to be adjusted accordingly (e.g. weight maintenance is an 

appropriate goal for many). Barriers to behaviour change must be openly discussed within the 

initial phases of lifestyle intervention and at regular intervals throughout. This ensures that 

barriers are being addressed and lifestyle intervention is being individualised accordingly.  

 

The use of behavioural treatment strategies is an excellent way to provide a structure and 

format to addressing patient’s treatment barriers. Incorporating behavioural treatment into 

obesity management ensures that individual patient barriers are being discussed on a regular 

and routine basis. This focus on treatment barriers is one of the key reasons why using 

behavioural treatment strategies is found to improve adherence to lifestyle intervention in 

adults with obesity, as found within the meta-analysis presented in chapter 4. The meta-

analysis revealed that when behavioural treatment strategies are incorporated into obesity 

management, participants attend on average 18% more sessions or appointments, and 

complete around 106 more minutes of physical activity per week, compared to programs 

without a behavioural component. As the physical activity guidelines recommend we 

complete around 150 minutes of physical activity per week, an improvement of 106 minutes 

per week is substantial. Improvements were also seen in a vast array of other adherence 
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markers, including attrition rates, self-monitoring, and other physical activity outcomes such 

as physical activity frequency and steps per day. The findings within the meta-analysis 

highlight the importance of routinely incorporating behavioural treatment strategies into the 

management of obesity, with the aim of improving engagement and adherence. The WHO 

suggest that behavioural treatment strategies are most effective when used as components of 

a multi-modal lifestyle intervention program (28). They suggest implementation in an 

individualised and tailored manner, with the inclusion of social support, increased service 

accessibility and a collaborative treatment relationship (28).  

 

Determining which behavioural strategies will prove most useful is highly individual and 

most likely transient throughout the different stages of lifestyle intervention. For most people 

a combination of several techniques will prove most effective. For example, goal setting, 

behavioural contracting and cognitive restructuring may take centre stage at the beginning of 

treatment. It is common to employ the use of motivational interviewing, problem solving and 

stimulus control at all stages of an intervention, within nearly all clinical appointments and by 

most health care professionals. Relapse prevention and self-reward may be discussed a little 

further through treatment, once behaviour change has been initiated and somebody has 

moved into the action stage of change. Self-monitoring is an excellent tool for many 

individuals and there is substantial evidence of its effectiveness. Some may prefer to monitor 

using paper and pad, others may prefer to use a phone application or website. A creative and 

thoughtful approach to tailoring treatment plans is common, as adults with obesity have a 

myriad of health and lifestyle issues requiring a holistic approach to health care. Therefore 

clinicians should be aware of the broad range of possible treatment strategies within their 

toolbox that may help to optimise adherence and treatment outcomes.  
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The systematic reviews and meta-analysis confirm a solid foundation of behavioural 

treatment is essential for services looking to improve treatment adherence and clinical 

outcomes. Regular and consistent patient-provider contact, accountability and support are 

also integral to the success of weight loss interventions and obesity management programs 

(11). Additionally, findings from the systematic review highlight the importance of early 

weight loss success on patient motivation and treatment adherence. Increasing the intensity of 

service provision and the support on offer, especially within the initial months of a program, 

was suggested as one potential way to increase the likelihood of achieving initial weight loss 

success. Exploring innovative ways to feasibly and effectively implement these 

recommendations into community-based settings is therefore important. This research is 

necessary in order to translate the findings of the systematic review and meta-analysis into 

clinical practice. Consequently, the randomised controlled cross-over trial presented in 

chapter 5 of this thesis was conducted. This trial aimed to explore the use of technology in 

obesity management i.e. could technology be used to support community-based services to 

offer additional patient-provider contact and behavioural treatment, in a cost and time 

effective manner? This trial found that the addition of telephone and text message support to 

a community-based obesity management service improved lifestyle intervention adherence 

and clinical outcomes when compared to standard care. Participants achieved greater 

improvements in their diet, physical activity and self-efficacy and lost more weight while 

receiving the telephone and text support. There was no evidence to indicate an optimal timing 

of offering the additional telephone and text support, meaning services can select the most 

appropriate timing of implementation according to their model of care. The findings suggest 

that utilising technology is one possible way to support time poor, under-resourced 

community-based services to effectively implement behavioural treatment strategies, thereby 

improving treatment adherence and clinical outcomes.  
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The randomised controlled cross-over trial identified technology as one potential way to 

alleviate the pressure on publicly funded community services struggling under overwhelming 

demand. Through telephone calls and text messaging, services are able to offer continued 

support, motivation, accountability, reinforcement, reminders and feedback between 

scheduled clinic visits. This form of communication therefore reduce the reliance on face-to-

face treatment and increase the frequency of patient-provider contact, all via a time and cost 

effective platform (139). The support can be individually tailored, and utilise ‘push 

technology’ (207) to maintain contact, cue action and prompt health behaviours (208, 209). 

Additionally, it offers a convenient option of communication, which may be appealing to 

those who have difficulties accessing community clinics due to time, distance or financial 

constraints (23, 139). Text messages are especially convenient as they can be accessed at any 

time, and can be saved and re-read for future support and guidance (140). The convenient 

nature of technology-based communication is not only advantageous to the patient but also 

the health care service, affording potential benefits to patient access, flow and human 

resource management.  

 

Telephone calls and text messages do not require great technological expertise, and they are 

available on almost every model of mobile phone (140). Furthermore, the level of 

communication required might not be as rigorous and demanding as one may imagine. In a 

randomised trial exploring the optimal volume, frequency and timing of text-message based 

interventions, there were no significant differences found between intensive and minimal 

support (152). Intensive support involved nine months of one and two-way text message and 

email communication, with text message frequency tapering from daily to weekly throughout 

the intervention. Minimal support involved six months of daily one-way text message 
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communication. It was concluded that a low intensity text-message support program was just 

as effective as higher intensity technological support for maintaining weight loss in obese 

adults. This paper influenced the design of the clinical trial, with one-way communication 

selected as a result.  

 

A range of behavioural treatment strategies were targeted within the intervention, including: 

goal setting, self-monitoring, motivational interviewing, problem solving, relapse prevention, 

stimulus control, cognitive restructuring and self-reinforcement. Even without an intentional 

emphasis, regular telephone calls and text messages in themselves inherently tap important 

behavioural constructs such as reinforcement, social support, cues to action, stimulus control 

and prompting (140). The behavioural treatment strategies incorporated within the 

intervention aimed to provide participants with skills to manage their lifestyles and continue 

to improve their behaviours long-term. The results suggest this aim was successful, as the 

group who received the telephone and text message support within the first four-month 

period maintained their behavioural and clinical improvements after crossing over to the 

control sequence. The participants continued to lose weight and maintained their 

improvements to diet and self-efficacy. This finding is highly promising, but longer-term 

follow-up will be required to determine the duration of intervention benefit. Perhaps the early 

weight loss success achieved for this group was one of the reasons for their maintained 

success, based on the predictors of adherence highlighted within the systematic review. 

 

The qualitative process evaluation was the final piece of research conducted for this thesis. 

The perspectives and experiences of participants who completed the telehealth were 

overwhelmingly positive, with participants reporting positive experiences and outcomes. 

Participants found the telephone and text message support highly beneficial, providing 
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encouragement, motivation focus and accountability. They thought telephone calls and text 

messages were a simple and convenient mode of communication, and the majority of 

participants did not feel that other forms of technology, such as websites, phone applications 

or emails, would be as well received. Genuine, non-judgmental care, individually tailoring 

the text messages, and flexibility regarding scheduling of the telephone calls were all 

considered to be crucial components of the intervention. A monthly telephone call and three 

text messages per week was considered to be an ample amount of contact, although most 

participants would have liked the support to be offered for a longer duration, ideally ongoing. 

 

Individually tailored telehealth interventions have been found to be more effective at 

supporting behaviour change than those enlisting generic prompters or reminders (145, 249). 

Participants within this study agreed, reporting a strong preference for individually tailored 

support. Many felt that generic text messages would have held far less power and impact, 

thinking it would have been very easy to ignore a generic message, leading to poorer 

outcomes and a higher chance of attrition. These quantitative and qualitative findings pose a 

significant challenge though, as individual tailoring requires additional resources when 

compared to generic or automated interventions (145). Services looking to implement 

technology-based support need to weigh up the positives and negatives of tailored care, 

considering factors such as time, money, patient numbers and overall intervention 

effectiveness.  

 

Another consideration for services looking to implement telephone and text support is the 

flexibility that can be offered around scheduling the telephone calls. Participants within this 

telehealth trial were given a high degree of flexibility, with telephone calls often conducted 

after working hours and on the weekends. Participants of this process evaluation ultimately 
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deemed this to be a critical component of the trial, yet this may not be feasible for community 

based public programs. If this type of technology-based support were to be implemented, 

services would need to balance the desire for flexibility with what is feasible and practical for 

service delivery and what works within their model of care. 

 

The findings within the process evaluation further validate the results of the randomised 

controlled cross-over trial, offering a high degree of promise for the incorporation of 

telephone and text message support as an adjunctive tool to support community-based obesity 

management programs. The positive experiences suggest that this type of additional support 

is an effective, efficient and convenient means of improving service delivery. Exploring 

innovative ways to implement behaviour change interventions in a resource effective manner 

is critical due to the overwhelming demand facing public health services. Given the rapidly 

increasing demand for these services, the use of technology represents an opportunity to 

provide the frequent patient-provider contact and behavioural support that is so desperately 

required, within finite resource constraints.   

 

7.2 Limitations 

There were a number of important limitations of the studies to consider. In the meta-analysis 

a vast array of adherence outcome measures were assessed within the included studies, but 

only two were reported frequently enough to undergo statistical analysis (session attendance 

and physical activity). This is a major limitation of the included studies, and consequently the 

meta-analysis. There is currently no accepted standard for reporting on adherence and it is 

therefore difficult to pool findings on adherence outcomes. Within the meta-analysis for 

example, dietary intake was only measured in two of the included studies. It is difficult to 

adequately assess an interventions effect on dietary adherence, when dietary adherence is not 
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adequately measured.  Standard adherence outcome measures are required so that 

interventions aimed at improving adherence can be more appropriately analysed and 

incorporated within clinical practice. Attendance at appointments, attrition rates, dietary 

intake and physical activity are all helpful variables. Miller and Brennan’s 2015 article 

entitled ‘Measuring and reporting attrition from obesity treatment programs: A call to 

action’ (35) is a particularly valuable paper on this topic.  

 

In the randomised controlled cross-over trial, significant time by condition interactions were 

seen for both steps and energy expenditure, but we speculate that the results are not fully 

representative of the physical activity improvements achieved by the participants. The 

SenseWear Pro3 Armband Mini was the chosen accelerometer, however it must be taken off 

in water and therefore pool based physical activity could not be captured. This may present a 

significant loss of physical activity data, because water based physical activity is a common 

mode of exercise prescription for adults with class III obesity. Thirty-three percent (n=20) of 

participants completed water-based exercise during their time within the trial. For twenty-one 

percent (n=13) of participants this was their primary form of physical activity. If water based 

physical activity had been captured, it is predicted that even greater effects would have been 

accomplished. A water-resistant activity monitor validated for this type of research, once 

commercially available, would better reflect the improvements in physical activity adherence.  

 

The randomised controlled cross-over trial was of a relatively short duration compared to 

previous research in obesity management (although comparable to studies investigating 

mHealth in weight loss trials). It was difficult to extend the duration of the study due to the 

aim to line up the intervention with the peak period of support offered at the OMS. The 

original study design submitted to the Canberra Health Services Human Research Ethics 
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Committee was a 12-month parallel randomised controlled trial that involved six months of 

telephone and text message support compared with OMS standard care. This application was 

not approved, with the ethical board suggesting a cross-over design would be a more ethical 

option in this vulnerable population group. Re-designing the trial afforded substantial benefits 

in terms of participant recruitment and retention, but resulted in fewer participant numbers 

and a shorter study duration to allow for every participant to receive the intervention within 

their first 12 months at the OMS.  

 

In the qualitative process evaluation the main limitation was that the participants who agreed 

to attend the focus groups achieved, on average, greater weight losses than those seen within 

the telehealth trial. Their experiences may therefore be biased toward a positive experience. 

Also, the primary investigator leading the telehealth trial co-facilitated the focus groups, and 

this pre-existing relationship may have affected the responses provided. The focus groups 

were a successful tool for gaining participant perspectives and experiences, with data 

saturation achieved by the third group. Despite this, mixed methodologies including surveys 

and telephone interviews may have been a more valuable option, as there was a high amount 

of interest in the focus groups but only a small proportion of those posing interest were able 

to attend due to the timing of the groups (they were conducted during the working week due 

to health centre room availability). Participants of the telehealth trial were very keen to offer 

their positive feedback, with many expressing the desire to contribute toward the possible 

implementation of the intervention within the OMS long-term.  

 

7.3 Directions for future research 

Despite the rising prevalence of obesity worldwide, research focusing on obesity, specifically 

class II and III obesity, is surprisingly sparse. Much of the literature targets a population 
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group with both overweight and obesity, and as a result the average weight under 

investigation tends to fall within the overweight category or very early obese category. More 

commonly, researchers actively exclude participants with a BMI over a certain threshold. 

Adults with obesity are therefore an under-represented group within the literature, in spite of 

widespread agreement that obesity is one of the major health epidemics of our time (250, 

251). The systematic review initially aimed to exclude all studies involving participants with 

a BMI <30kg/m2, but had to revise this criteria and include studies with a mean BMI >30 

kg/m2 due to the limited number of studies focusing on obesity specifically. Researchers are 

therefore encouraged to narrow their research focus to obesity, as well as including those 

within the higher BMI classes.  

 

A broader variety of adherence markers need to be addressed within the literature on obesity 

management. Weight loss is a common measure of lifestyle intervention success, however 

when investigating adherence there are numerous other outcome measures that need to be 

considered, including program attendance and attrition, behaviour change (diet, physical 

activity), health (blood pressure, glucose control, pain, fitness) and psychological 

improvements (stress, anxiety, mood, self-efficacy). Broadening the scope of variables 

measured provides greater insight into an intervention’s effectiveness, and helps researchers 

and clinicians to review and consolidate findings.  

 

Future research would benefit from investigating treatment barriers or predictors of 

adherence as the sole research focus. It is common for papers to report prospective findings 

from baseline data collected for other purposes, however this data does not always best 

reflect adherence. Determinants of adherence are most likely being over-looked for this 

reason, and additional psychological, social or behavioural factors may be uncovered and 
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prove more clinically useful if studies were to target adherence specifically. The systematic 

review explored patient related determinants of adherence, and therefore further research is 

required to navigate factors that modify adherence relating to the health professional, health 

care service and health care organisation.  

 

Further research needs to be conducted to determine the effectiveness and feasibility of 

implementing behavioural treatment strategies in real-world clinical settings. To date a 

substantial portion of the research has been conducted in highly controlled university-based 

research programs, and the effects may vary in publicly funded community settings where 

there is pressure to balance high demand under finite resource constraints. Translating 

research into clinical practice is the ultimate goal, and in this example we need to be acutely 

mindful of the time involved in offering regular, face-to-face behavioural support. While the 

WHO recommends individualised care, increased service accessibility and regular patient 

provider contact (28), further research is needed to determine the most practical approach to 

service delivery within community settings.  

 

Though the randomised controlled cross-over trial highlighted the effectiveness of using 

telephone calls and text messaging to support a face-to-face obesity management service, it is 

just one proposal with many more innovative ideas to be explored. Further research could 

investigate other forms of technology, such as email, video chat, phone application and 

website support. A rigorous cost benefit analysis is pertinent for all forms of technological 

support, especially in regard to contact frequency, duration and level of text personalisation. 

The use of technology saves considerable time, and the literature in this area suggests it is a 

cost-effective mode of care. This statement has not been thoroughly investigated when 

looking at the use of technology as an adjunctive tool in a community setting. Interventions 
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of longer duration are required, involving longer-term maintenance periods. This will 

strengthen our understanding of the efficacy and feasibility of using technology in obesity 

management, and offer insight into the duration that additional support needs to be offered to 

elicit sustainable, long-term benefits. Exploring a tapering of telephone and text support 

would also be of interest, for example reducing calls to bi-monthly and texts to weekly for a 

set period. Offering booster calls or texts every few months may be another way to extend the 

benefits while reducing the clinical load. The way in which a text message is framed is 

another crucial consideration, with a person’s receptiveness varying significantly depending 

on the wording, information and tone (228). A poorly framed text message may even act in 

detriment to encouraging behaviour change. Individually tailoring text messages must 

involve ethical, socio-economic, education, sex and age considerations. Stage of change must 

also be closely assessed in order for the support to be tailored appropriately. Care must be 

taken when treading the fine and constantly shifting line between supportive and intrusive. 

Further research exploring the appropriate framing of text messages for given population 

groups and varying stages of change is therefore needed. Further research investigating the 

use of telephone and text support in obesity management is warranted, including a thorough 

comparison of individual tailoring versus generic messaging in regards to cost, time and 

efficacy.  

 

Finally, researchers investigating adherence in obesity management are encouraged to 

consider utilising qualitative research to supplement their quantitative findings. Many of the 

ideas for future research detailed within this chapter arose from the rich and detailed 

information obtained through the qualitative process evaluation in chapter 6. For example, the 

exploration of a tapering of telephone and text message support was discussed within the 

focus groups, as was the concept of offering booster telephone calls. Neither of these 
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concepts would have been identified if the process evaluation had not been completed. If the 

suggestions for future research outlined within this chapter are acted upon, it is recommended 

that additional qualitative research accompany these interventions.  

 

7.4 Conclusions 

This thesis explored the issue of adherence in obesity management. The key barriers to 

behaviour change facing adults with obesity include: poor motivation; environmental, 

societal and social pressures; lack of time; health and physical limitations; negative thoughts/ 

moods; socioeconomic constraints; gaps in knowledge/ awareness; and lack of enjoyment of 

exercise. The prominent predictors of adherence in obesity management include: early weight 

loss success; lower baseline BMI; better baseline mood; being male; and older age. 

Behavioural treatment strategies were found to significantly improve adherence to lifestyle 

intervention in adults with obesity. Routinely incorporating behavioural treatment strategies 

into the management of obesity is therefore encouraged, with the aim of improving 

engagement and adherence. The addition of telephone and text message support as an 

adjunctive tool to support a community-based obesity management program was found to 

improve treatment adherence and clinical outcomes when compared to standard care. The use 

of technology allows services to offer continued support, motivation, and accountability 

between scheduled clinic visits, thereby increasing the frequency of patient provider contact 

via a time and cost-effective platform. Participants of the telehealth trial were 

overwhelmingly positive, finding the telephone and text message support offered 

encouragement, motivation and accountability, and was a simple and convenient mode of 

communication. These quantitative and qualitative findings offer a high degree of promise for 

the incorporation of telephone and text message support in obesity management. This thesis 

has highlighted the key determinants of adherence to lifestyle intervention for adults with 
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obesity, presented a treatment strategy found to improve adherence in obesity management, 

and explored one potential way to feasibly and effectively implement this strategy into a real-

world community-based setting. The findings have made an important contribution to the 

current body of literature, offering evidence, insights and innovation not previously explored. 



 
 

143 
 

References  

1. World Health Organization. Obesity and Overweight 2018 [cited 3 October 2018]. 

Available from: http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight. 

2. Mitchell N, Catenacci V, Wyatt HR, Hill JO. Obesity: Overview of an epidemic. 

Psychiatr Clin North Am. 2011;34(4):717-732. 

3. Australian Institute for Health and Welfare (AIHW). A picture of overweight and 

obesity in Australia. Cat. no. PHE 216. Canberra: AIHW: 2017. 

4. World Health Organization. Health Topics. Obesity 2018 [cited 3 October 2018]. 

Available from: http://www.who.int/topics/obesity/en/. 

5. World Health Organization. Global strategy on diet, physical activity and health. 

What is overweight and obesity? 2018 [cited 3 October 2018]. Available from: 

http://www.who.int/dietphysicalactivity/childhood_what/en/. 

6. Australian Institute for Health and Welfare (AIHW). Impact of overweight and 

obesity as a risk factor for chronic conditions: Australian Burden of Disease Study. Series 

Number 11. Cat. no. BOD 12. Canberra: AIHW: 2017. 

7. Dixon JB. The effect of obesity on health outcomes. Mol Cell Endocrinol. 

2010;316(2):104-108. 

8. Walls HL, Wolfe R, Haby MM, Magliano DJ, de Courten M, Reid CM, et al. Trends 

in BMI of urban Australian adults, 1980–2000. Public Health Nutr. 2010;13(05):631-638. 

9. Australian Institute of Health and Welfare (AIHW). Australian burden of disease 

study: Impact and causes of illness and death in Australia 2011. Cat. no. BOD 4. Canberra: 

AIHW: 2016. 

10. Australian Institute of Health and Welfare (AIHW). Australia's health 2018. Cat. no. 

AUS 221. Canberra: AIHW: 2018. 

11. National Health and Medical Research Council (NHMRC). Clinical practice 

guidelines for the management of overweight and obesity in adults, adolescents and children 

in Australia. Melbourne: NHMRC: 2013. 

12. Kirk SF, Penney TL, McHugh TL, Sharma AM. Effective weight management 

practice: a review of the lifestyle intervention evidence. Int J Obes (Lond). 2012;36(2):178-

185. 

13. Yates R, Wells L, Carnell K. General practice based multidisciplinary care teams in 

Australia: Still some unanswered questions. A discussion paper from the Australian General 

Practice Network. Aust J Prim Health. 2007;13(2):10-17. 

http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/topics/obesity/en/
http://www.who.int/dietphysicalactivity/childhood_what/en/


 
 

144 
 

14. Howlett N, Trivedi D, Troop N, Chater AM. What are the most effective behaviour 

change techniques to promote physical activity and/or reduced sedentary behaviour in 

inactive adults? A systematic review protocol. BMJ Open. 2015;5(8):e008573. 

15. Obesity Australia Scientific Advisory Council. No time to weight. Obesity: A national 

epidemic and its impact on Australia. Obesity Australia; 2014. 

16. Manini TM, Newman AB, Fielding R, Blair SN, Perri MG, Anton SD, et al. Effects of 

exercise on mobility in obese and nonobese older adults. Obesity. 2010;18(6):1168–1175. 

17. Shaw K, Gennat H, O'Rourke P, Del Mar C. Exercise for overweight or obesity. 

Cochrane Database Syst Rev. 2006;18(4):CD003817. 

18. Thomas DE, Elliott EJ, Naughton GA. Exercise for type 2 diabetes mellitus. Cochrane 

Database Syst Rev. 2006;19(3):CD002968. 

19. Dennis T, Villareal DT, Chode S, Parimi N, Sinacore D, Hilton T, et al. Weight loss, 

exercise, or both and physical function in obese older adults. N Engl J Med. 

2011;364(13):1218-1129. 

20. Witham MD, Avenell A. Interventions to achieve long-term weight loss in obese 

older people: A systematic review and meta-analysis. Age Ageing. 2010;39(2):176-184. 

21. National Health and Medical Research Council (NHMRC). Eat for Health. Australian 

Dietary Guidelines summary. NHMRC, Canberra: Department of Health and Ageing; 2013. 

22. Australian Government. Department of Health. Australia’s physical activity and 

sedentary behaviour guidelines 2017 [updated 21 November 2017; cited 14 October 2018]. 

Available from: http://www.health.gov.au/internet/main/publishing.nsf/content/health-

pubhlth-strateg-phys-act-guidelines - apaadult. 

23. Butryn ML, Webb V, Wadden TA. Behavioral treatment of obesity. Psychiatr Clin 

North Am. 2011;34(4):841-859. 

24. Shaw K, O'Rourke P, Del Mar C, Kennedy J. Psychological interventions for 

overweight or obesity. Cochrane Database Syst Rev. 2005;18(2):CD003818. 

25. Renjilian DA, Perri MG, Nezu AM, McKelvey WF, Shermer RL, Anton SD. 

Individual versus group therapy for obesity: effects of matching participants to their treatment 

preferences. J Consult Clin Psychol. 2001;69(4):717-721. 

26. MacLean PS, Wing RR, Davidson T, Epstein L, Goodpaster B, Hall KD, et al. NIH 

working group report: Innovative research to improve maintenance of weight loss. Obesity. 

2015;23(1):7-15. 

http://www.health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-strateg-phys-act-guidelines#apaadult
http://www.health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-strateg-phys-act-guidelines#apaadult


 
 

145 
 

27. Australia & New Zealand Obesity Society. Australian Obesity Management 

Algorithm 2018 [cited 20 October 2018]. Available from: http://anzos.com/australian-

obesity-management-algorithm. 

28. World Health Organization. Adherence to long term therapies - Evidence for action. 

Geneva, Switzerland: 2003. 

29. Inelmen EM, Toffanello ED, Enzi G, Gasparini G, Miotto F, Sergi G, et al. Predictors 

of drop-out in overweight and obese outpatients. Int J Obes (Lond). 2005;29(1):122-128. 

30. Bennett JM, Jones SE. Dropping out of treatment for obesity. J Psychosom Res. 

1986;30(5):567-573. 

31. Huisman S, Maes S, De Gucht VJ, Chatrou M, Haak HR. Low goal ownership 

predicts drop-out from a weight intervention study in overweight patients with type 2 

diabetes. Int J Behav Med. 2010;17(3):176-181. 

32. Kruegle E. Factors that motivate obese and overweight patients to adhere to lifestyle 

change: approaching long-term weight management with health promotion as the ultimate 

goal. Degree Thesis for Nursing: NOVIA University of Applied Sciences; 2012. 

33. Moroshko I, Brennan L, O'Brien P. Predictors of dropout in weight loss interventions: 

A systematic review of the literature. Obes Res. 2011;12(11):912-934. 

34. Zuckoff A. "Why won't my patients do what's good for them?" Motivational 

interviewing and treatment adherence. Surg Obes Relat Dis. 2012;8(5):514-521. 

35. Miller B, Brennan L. Measuring and reporting attrition from obesity treatment 

programs: A call to action! Obes Res Clin Pract. 2015;9(3):187-202. 

36. Castellani W, Ianni L, Ricca V, Mannucci E, Rotella CM. Adherence to structured 

physical exercise in overweight and obese subjects: A review of psychological models. Eat 

Weight Disord. 2003;8(1):1-11. 

37. Vitolins MZ, Rand CS, Rapp SR, Ribisli PM, Sevick MA. Measuring adherence to 

beavhioral and medical interventions. Control Clin Trials. 2000;21 (5 Suppl):188S-194S. 

38. DiMatteo R. Variations in patients' adherence to medical recommendations: A 

quantitative review of 50 years of research. Med Care. 2004;42(3):200-208. 

39. Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient adherence to treatment: 

three decades of research. A comprehensive review. J Clin Pharm Ther. 2001;26(5):331-342. 

40. DiMatteo MR, Giordani PJ, Lepper HS, Croghan TW. Patient adherence and medical 

treatment outcomes: A meta-analysis. Med Care. 2002;40(9):794-811. 

http://anzos.com/australian-obesity-management-algorithm
http://anzos.com/australian-obesity-management-algorithm


 
 

146 
 

41. Miller NH, Hill M, Kottke T, Ockene IS. The multilevel compliance challenge: 

recommendations for a call to action. A statement for healthcare professionals. Circulation. 

1997;95(4):1085-1090. 

42. King DE, Mainous AG, Carnemolla M, Everett CJ. Adherence to healthy lifestyle 

habits in US adults, 1988-2006. Am J Med. 2009;122(6):528-534. 

43. Jack K, McLean SM, Moffett JK, Gardiner E. Barriers to treatment adherence in 

physiotherapy outpatient clinics: a systematic review. Man Ther. 2010;15(3):220-228. 

44. Sluijs EM, Kok GJ, Van Der Zee J. Correlates of exercise compliance in physical 

therapy. Phys Ther. 1993;73(11):771-782. 

45. Denhaerynck K, Dobbels F, Cleemput I, Desmyttere A, Schafer-Keller P, Schaub S, 

et al. Prevalence, consequences, and determinants of nonadherence in adult renal transplant 

patients: A literature review. Transpl Int. 2005;18(10):1121-1133. 

46. Dixon WM, Strading P, Wooton ID. Outpatient P.A.S therapy. Lancet. 

1957;270(7001):871-872. 

47. Dalle Grave R, Calugi S, Molinari E, Petroni ML, Bondi M, Compare A, et al. Weight 

loss expectations in obese patients and treatment attrition: An observational multicenter 

study. Obes Res. 2005;13(11):1961-1969. 

48. Baekeland F, Lundwall, L. Dropping out of treatment: A critical review. Psycho Bull. 

1975;82(5):738-783. 

49. Kolotkin RL, Moore JM. Attrition in a behavioral weight-control program: A 

comparison of dropouts and completers. Int J Eat Disord. 1983;2(3):93-100. 

50. Elkins G, Whitfield P, Marcus J, Symmonds R, Rodriguez J, Cook T. Noncompliance 

with behavioral recommendations following bariatric surgery. Obes Surg. 2005;15(4):546-

551. 

51. Toussi R, Fujioka K, Coleman K. Pre and postsurgery behavioral complaince, patient 

health, and postbariatric surgical weight loss. Obesity. 2009;17(5):996-1002. 

52. Hsu LK, Benotti PN, Dwyer J, Roberts SB, Saltzman E, Shikora S, et al. Nonsurgical 

factors that influence the outcome of bariatric surgery: A review. Psychosom Med. 

1998;60(3):338-346. 

53. Pontiroli AE, Fossati A, Vedani P, Fiorilli M, Folli F, Paganelli M, et al. Post-surgery 

adherence to scheduled visits and compliance, more than personality disorders, predict 

outcome of bariatric restrictive surgery in morbidly obese patients. Obes Surg. 

2007;17(11):1492-1497. 



 
 

147 
 

54. Sarwer DB, Wadden TA, Moore RH, Baker AW, Gibbons LM, Raper SE, et al. 

Preoperative eating behavior, postoperative dietary adherence, and weight loss after gastric 

bypass surgery. Surg Obes Relat Dis. 2008;4(5):640-646. 

55. Mauro M, Taylor V, Wharton S, Sharma AM. Barriers to obesity treatment. Eur J 

Intern Med. 2008;19(3):173-180. 

56. Dalle Grave R, Calugi S, Centis E, El Ghoch M, Marchesini G. Cognitive-behavioral 

strategies to increase the adherence to exercise in the management of obesity. J Obes. 

2011;2011(Article ID 348293). 

57. Alvarado M, Murphy MM, Guell C. Barriers and facilitators to physical activity 

amongst overweight and obese women in an Afro-Caribbean population: A qualitative study. 

Int J Behav Nutr Phys Act. 2015;12:97. 

58. Burke LE, Steenkiste A, Music E, Styn MA. A descriptive study of past experiences 

with weight-loss treatment. J Am Diet Assoc. 2008;108(4):640-647. 

59. Wingo B, Evans R, Ard J, Grimley DM, Roy J, Snyder S, et al. Fear of physical 

response to exercise among overweight and obese adults. Qual Res Sport Exerc Health. 

2011;3(2):174. 

60. Leone LA, Ward DS. A mixed methods comparison of perceived benefits and barriers 

to exercise between obese and nonobese women. J Phys Act Health. 2013;10(4):461. 

61. Piana N, Battistini D, Urbani L, Romani G, Fatone C, Pazzagli C, et al. 

Multidisciplinary lifestyle intervention in the obese: its impact on patients' perception of the 

disease, food and physical exercise. NMCD. 2013;23(4):337-343. 

62. Martinez-Ramos E, Martin-Borras C, Trujillo J-M, Gine-Garriga M, Martin-Cantera 

C, Sola-Gonfaus M, et al. Prolonged sitting time: Barriers, facilitators and views on change 

among primary healthcare patients who are overweight or moderately obese. PloS One. 

2015;10(6):e0125739. 

63. Geraghty A, Wood AM, Hyland ME. Attrition from self-directed interventions: 

Investigating the relationship between psychological predictors, intervention content and 

dropout from a body dissatisfaction intervention. Soc Sci Med. 2010;71(1):30-37. 

64. Greenberg I, Stampfer MJ, Schwarzfuchs D, Shai I. Adherence and success in long-

term weight loss diets: The dietary intervention randomized controlled trial (DIRECT). J Am 

Coll Nutr. 2009;28(2):159-168. 

65. Arikawa AY, O’Dougherty M, Schmitz KH. Adherence to a strength training 

intervention in adult women. J Phy Act Health. 2011;8(1):111-118. 



 
 

148 
 

66. Austin JL, Smith JE, Gianini L, Campos-Melady M. Attitudinal familism predicts 

weight management adherence in Mexican-American women. J Behav Med. 2013;36(3):259-

269. 

67. Hadžiabdić MO, Mucalo I, Hrabač P, Matić T, Rahelić D, Božikov V. Factors 

predictive of drop-out and weight loss success in weight management of obese patients. J 

Hum Nutr Diet. 2015;28(Suppl 2):24-32. 

68. Elfhag K, Rössner S. Initial weight loss is the best predictor for success in obesity 

treatment and sociodemographic liabilities increase risk for drop-out. Patient Educ Couns. 

2010;79(3):361-366. 

69. Kovac Blaz M, Svab I. A multidisciplinary approach to treating obesity in a 

community health centre. Zdr Varst. 2015;54(4):252-258. 

70. Delahanty LM, Conroy MB, Nathan DM, Diabetes Prevention Program Research 

Group. Psychological predictors of physical activity in the diabetes prevention program. J 

Am Diet Assoc. 2006;106(5):698-705. 

71. Bautista-Castaño I, Molina-Cabrillana J, Montoya-Alonso JA, Serra-Majem L. 

Variables predictive of adherence to diet and physical activity recommendations in the 

treatment of obesity and overweight, in a group of Spanish subjects. Int J Obes (Lond). 

2004;28(5):697-705. 

72. Carels RA, Young KM, Wott CB, Harper J, Gumble A, Oehlof MW, et al. Weight 

bias and weight loss treatment outcomes in treatment-seeking adults. Ann Behav Med. 

2009;37(3):350-355. 

73. Colombo O, Ferretti VV, Ferraris C, Trentani C, Vinai P, Villani S, et al. Is drop-out 

from obesity treatment a predictable and preventable event? Nutr J. 2014;13(13). 

74. Dalle Grave R, Melchionda N, Calugi S, Centis E, Tufano A, Fatati G, et al. 

Continuous care in the treatment of obesity: An observational multicentre study. J Intern 

Med. 2005;258(3):265-273. 

75. Handjieva-Darlenska T, Holst C, Grau K, Blaak E, Martinez JA, Oppert J-M, et al. 

Clinical correlates of weight loss and attrition during a 10-week dietary intervention study: 

Results from the NUGENOB project. Obes Facts. 2012;5(6):928-936. 

76. De Panfilis C, Cero S, Dall'Aglio E, Salvatore P, Torre M, Maggini C. 

Psychopathological predictors of compliance and outcome in weight-loss obesity treatment. 

Acta Biomed. 2007;78(1):22-28. 



 
 

149 
 

77. Mazzeschi C, Pazzagli C, Buratta L, Reboldi GP, Battistini D, Piana N, et al. Mutual 

interactions between depression/quality of life and adherence to a multidisciplinary lifestyle 

intervention in obesity. J Clin Endocrinol Metab. 2012;97(12):E2261-E2265. 

78. Michelini I, Lehi AGF, Muggia C, Greeehi I, Montagna E, De Silvestri A, et al. Early 

dropout predictive factors in obesity treatment. Nutr Res Pract. 2014;8(1):94-102. 

79. Treasure DC, Lox CL, Lawton BR. Determinants of physical activity in a sedentary, 

obsese female population. J Sport Exerc Psychol. 1998;20(2):218. 

80. Jones F, Harris P, Waller H, Coggins A. Adherence to an exercise prescription 

scheme: the role of expectations, self-efficacy, stage of change and psychological well-being. 

Br J Health Psychol. 2005;10(3):359-378. 

81. Davis MJ, Addis ME. Predictors of attrition from behavioral medicine treatments. 

Ann Behav Med. 1999;21(4):339-349. 

82. Wadden TA, Letizia KA. Predictors of attrition and weight loss in patients treated by 

moderate and severe caloric restriction. In: Treatment of the seriously obese patient. New 

York, USA: Guilford Press; 1992.  p. 383-410 

83. Logel C, Stinson DA, Brochu PM. Weight loss is not the answer: A well-being 

solution to the "obesity problem". Soc Personal Psychol Compass. 2015;9(12):678-695. 

84. Wing RR. Behavioral weight control. In: Wadden TA, Stunkard AJ, eds. Handbook of 

obesity treatment. New York, USA: The Guilford Press; 2002.  p. 301-316 

85. Foster GD, Makris AP, Bailer BA. Behavioral treatment of obesity. Am J Clin Nutr. 

2005;82(1 Suppl):230S. 

86. Ryan DH, Espeland MA, Foster GD, Haffner SM, Hubbard VS, Johnson KC, et al. 

Look AHEAD (Action for Health in Diabetes): Design and methods for a clinical trial of 

weight loss for the prevention of cardiovascular disease in type 2 diabetes. Control Clin 

Trials. 2003;24(5):610-628. 

87. Melin I, Karlström B, Lappalainen R, Berglund L, Mohsen R, Vessby B. A 

programme of behaviour modification and nutrition counselling in the treatment of obesity: a 

randomised 2-y clinical trial. Int J Obes (Lond). 2003;27(9):1127-1135. 

88. Ramirez EM, Rosen C. A comparison of weight control and weight control plus body 

image therapy for obese men and women. J Consult Clin Psychol. 2001;69(3):440. 

89. Johnston CA, Tyler C, Foreyt JP. Behavioral management of obesity. Curr 

Atheroscler Rep. 2007;9(6):448. 

90. Anderson DA, Shapiro JR, Lundgren JD. The behavioral treatment of obesity. Behav 

Anal Today. 2001;2(2):133-140. 



 
 

150 
 

91. Shay LE. A concept analysis: Adherence and weight loss. Nurs Forum. 

2008;43(1):42-52. 

92. Bock BC, Linke SE, Napolitano MA, Clark MM, Gaskins RB, Marcus BH. Exercise 

initiation, adoption, and maintenance in adults: Theoretical models and empirical support. In: 

Van Raalte J, Brewers B (ed). Exploring sport and exercise psychology (3rd ed)2014.   

93. Dalle Grave R, Calugi S, El Ghoch M. Increasing adherence to diet and exercise 

through cognitive behavioural strategies. Multidisciplinary approach to obesity: From 

assessment to treatment. Switzerland: Springer International Publishing; 2015. p.327-335. 

94. Wadden TA, Webb VL, Moran CH, Bailer BA. Lifestyle modification for obesity: 

New developments in diet, physical activity, and behavior therapy. Circulation. 

2012;125(9):1157-1170. 

95. Dalle Grave R, Centis E, Marzocchi R, El Ghoch M, Marchesini G. Major factors for 

facilitating change in behavioral strategies to reduce obesity. Psychol Res Behav Manag. 

2013;6:101-110. 

96. Cooper Z, Fairburn CG. A new cognitive behavioural approach to the treatment of 

obesity. Behav Res Ther. 2001;39(5):499-511. 

97. Jones LR, Wadden TA. State of the science: Behavioural treatment of obesity. Asia 

Pac J Clin Nutr. 2006;15:30-39. 

98. Cooper Z, Doll HA, Hawker DM, Byrne S, Bonner G, Eeley E, et al. Testing a new 

cognitive behavioural treatment for obesity: A randomized controlled trial with three-year 

follow-up. Behav Res Ther. 2010;48(8):706-713. 

99. Brownell KD. The LEARN program for weight control (7th ed). Dallas, USA: 

American Health Publishing; 1997.   

100. Kanfer FH. Self-monitoring: Methodological limitations and clinical applications. J 

Consult Clin Psychol. 1970;35(2):148-152. 

101. Burgess E, Hassmen P, Walvaert M, Pumpa KL. Behavioural treatment strategies 

improve adherence to lifestyle intervention programmes in adults with obesity: A systematic 

review and meta-analysis. Clin Obes. 2017;7(2):105-114. 

102. Carels RA, Darby LA, Rydin S, Douglass OM, Cacciapaglia HM, O’Brien WH. The 

relationship between self-monitoring, outcome expectancies, difficulties with eating and 

exercise, and physical activity and weight loss treatment outcomes. Ann Behav Med. 

2005;30(3):182-190. 



 
 

151 
 

103. Elfhag K, Rössner S. Who succeeds in maintaining weight loss? A conceptual review 

of factors associated with weight loss maintenance and weight regain. Obes Res. 

2005;6(1):67-85. 

104. O'Neil PM, Brown JD. Weighing the evidence: Benefits of regular weight monitoring 

for weight control. J Nutr Educ Behav. 2005;37(6):319-322. 

105. Wing RR, Tate DF, Gorin AA, Raynor HA, Fava JL. A self-regulation program for 

maintenance of weight loss. N Engl J Med. 2006;355(15):1563-1571. 

106. Baker RC, Kirschenbaum DS. Self-monitoring may be necessary for successful 

weight control. Behav Ther. 1993;24(3):377-394. 

107. Latner JD, Stunkard AJ, Wilson GT, Jackson ML, Zelitch DS, Labouvie E. Effective 

long-term treatment for obesity: A continuing care model. Int J Obes (Lond). 2000;24:893-

898. 

108. Sbrocco T, Nedegaard RC, Stone JM, Lewis EL. Behavioral choice treatment 

promotes continuing weight loss: Preliminary results of a cognitive-behavioral decision-

based treatment for obesity. J Consult Clin Psychol. 1999;67(2):260-266. 

109. Wadden TA, Berkowitz RJ, Womble LG, Sarwer DB, Phelan S, Cato RK, et al. 

Randomized trial of lifestyle modification and pharmacotherapy for obesity. N Engl J Med. 

2005;353:2111-2120. 

110. Hesel DL, Jakicic JM, Otto AD. Comparison of techniques for self-monitoring eating 

and exercise behaviors on weight loss in a correspondence-based intervention. J Am Diet 

Assoc. 2007;107(10):1807-1810. 

111. Butryn ML, Phelan S, Hill JO, Wing RR. Consistent self-monitoring of weight: A key 

component of successful weight loss maintenance. Obesity. 2007;15(12):3091-3096. 

112. Boutelle KN, Kirschenbaum DS. Further support for consistent self-monitoring as a 

vital component of successful weight control. Obes Res. 1998;6(3):219-224. 

113. Miller WR, Rollnick S. Motivational interviewing: Preparing people for change. New 

York, USA: Guilford Press 2002.   

114. Befort CA, Nollen N, Ellerbeck EF, Sullivan DK, Thomas JL, Ahluwalia JS. 

Motivational interviewing fails to improve outcomes of a behavioral weight loss program for 

obese African American women: A pilot randomized trial. J Behav Med. 2008;31(5):367-

377. 

115. Armstrong MJ, Mottershead TA, Ronksley PE, Sigal RJ, Campbell TS, 

Hemmelgarbm BR. Motivational interviewing to improve weight loss in overweight and/or 



 
 

152 
 

obese patients: A systematic review and meta‐ analysis of randomized controlled trials. Obes 

Res. 2011;12(9):709-723. 

116. West DS, DiLillo V, Bursac Z, Gore SA, Greene PG. Motivational interviewing 

improves weight loss in women with type 2 diabetes. Diab Care. 2007;30(5):1081-1087. 

117. Rubak S, Sandbaek A, Lauritzen T, Christensen B. Motivational interviewing: A 

systematic review and meta-analysis. Br J Gen Pract. 2005;55(513):305-312. 

118. Lundahl BW, Kunz C, Brownell C, Tollefson D, Burke BL. A meta-analysis of 

motivational interviewing: Twenty-five years of empirical studies. Res Soc Work Pract. 

2010;20(2):137-160. 

119. Hettema JM, Steele J, Miller WR. Motivational interviewing. Annu Rev Clin Psychol. 

2005;1:91-111. 

120. Fabricatore AN. Behavior therapy and cognitive-behavioral therapy of obesity: Is 

there a difference? J Am Diet Assoc. 2007;107(1):92-99. 

121. Sears SR, Stanton AL. Expectancy-value constructs and expectancy violation as 

predictors of exercise adherence in previously sedentary women. Health Psychol. 

2001;20(5):326. 

122. Wadden TA, Womble LG, Sarwer DB, Berkowitz RI, Clark VL, Foster GD. Great 

expectations: "I'm losing 25% of my weight no matter what you say". J Consult Clin Psychol. 

2003;71(6):1084-1089. 

123. Wadden TA, Berkowitz RJ, Sarwer DB, Prus-Wisniewski R, Steinberg C. Benefits of 

lifestyle modification in the pharmacologic treatment of obesity: A randomized trial. Arch 

Intern Med. 2001;161(2):218-227. 

124. Foster GD, Wadden TA, Vogt RA, Brewer G. What is reasonable weight loss? 

Patients' expectations and evaluations of obesity treatment outcomes. J Consult Clin Psychol. 

1997;65(1):79-85. 

125. Mahoney MJ, Moura NG, Wade TC. Relative efficacy of self-reward, self-

punishment, and self-monitoring techniques for weight loss. J Consult Clin Psychol. 

1973;40(3):404. 

126. Locke EA, Latham GP. Building a practically useful theory of goal setting and task 

motivation: A 35-year odyssey. Am Psychol. 2002;57(9):705. 

127. Bovend'Eerdt TJ, Botell RE, Wade DT. Writing SMART rehabilitation goals and 

achieving goal attainment scaling: A practical guide. Clin Rehabil. 2009;23(4):352-361. 

128. Diabetes Prevention Program Research Group. Achieving weight and activity goals 

among diabetes prevention program lifestyle participants. Obes Res. 2004;12(9):1426-1434. 



 
 

153 
 

129. Perri MG, Nezu AM, McKelvey WF, Shermer RL, Renjilian DA, Viegener BJ. 

Relapse prevention training and problem-solving therapy in the long-term management of 

obesity. J Consult Clin Psychol. 2001;69(4):722-726. 

130. Perri MG, Nezu AM, Veigener BJ. Improving the long-term management of obesity: 

Theory, research and clinical guidelines. New York, USA: Wiley; 1992.   

131. Diabetes Prevention Program (DPP) Research Group. The Diabetes Prevention 

Program (DPP): Description of lifestyle intervention. Diab Care. 2002;25(12):2165-2171. 

132. The Look AHEAD Research Group. Eight-year weight losses with an intensive 

lifestyle intervention: The Look AHEAD study. Obesity. 2014;22(1):5-13. 

133. Hamman RF, Wing RR, Edelstein SL, Lachin JM, Bray GA, Delahanty L, et al. 

Effect of weight loss with lifestyle intervention on risk of diabetes. Diab Care. 

2006;29(9):2102-2107. 

134. Pellegrini CA, Duncan JM, Moller AC, Buscemi J, Sularz A, DeMott A, et al. A 

smartphone-supported weight loss program: Design of the ENGAGED randomized 

controlled trial. BMC Public Health. 2012;12(1):1041. 

135. Eddy DM, Schlessinger L, Kahn R. Clinical outcomes and cost-effectiveness of 

strategies for managing people at high risk for diabetes. Ann Intern Med. 2005;143(4):251-

264. 

136. Markowitz JT, Harrington KR, Laffel LMB. Technology to optimize pediatric 

diabetes management and outcomes. Curr Diab Rep. 2013;13(6):877-885. 

137. Ostojic V, Cvoriscec B, Ostojic SB, Reznikoff D, Stipic-Markovic A, Tudjman Z. 

Improving asthma control through telemedicine: A study of short-message service. Telemed J 

E Health. 2005;11(1):28-35. 

138. Marquez CE, de la Figueroa von Wichmann M, Gil GV, Ella-Catala A, Figueras M, 

Balana M. Effectiveness of an intervention to provide information to patients with 

hypertension as short text messages and reminders sent to their mobile phone. Aten Primaria. 

2004;15(34):399-405. 

139. Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by 

mobile telephone short-message service. Am J Prev Med. 2009;36(2)(2):165-173. 

140. Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in disease 

prevention and management. Epidemiol Rev. 2010;32(1):56-69. 

141. Reynolds NR, Testa MA, Su M, Chesney MA, Neidig JL, Frank I, et al. Telephone 

support to improve antiretroviral medication adherence: A multisite, randomized controlled 

trial. J Acquir Immune Defic Syndr. 2008;1(47):62-68. 



 
 

154 
 

142. Rodgers A, Corbett T, Bramley D, Riddell T, Wills M, Lin R-B, et al. Do u smoke 

after txt? Results of a randomised trial of smoking cessation using mobile phone text 

messaging. Tob Control. 2005;14(4):255-261. 

143. Chow CK, Redfern J, Hillis GS, Thakkar J, Santo K, Hackett ML, et al. Effect of 

lifestyle-focused text messaging on risk factor modification in patients with coronary heart 

disease. A randomized clinical trial. J Am Med Assoc. 2015;314(12):1255-1263. 

144. Tang J, Abraham C, Greaves C, Yates T. Self-directed interventions to promote 

weight loss: A systematic review of reviews. J Med Internet Res. 2014;16(2):e58. 

145. Fry JP, Neff RA. Periodic Prompts and Reminders in Health Promotion and Health 

Behavior Interventions: Systematic Review. J Med Internet Res. 2009;11(2):e16. 

146. Donaldson EL, Fallows S, Morris M. A text message based weight management 

intervention for overweight adults. J Hum Nutr Diet. 2014;27(Suppl 2):90-97. 

147. Joo N, Kim BT. Mobile phone short message service messaging for behaviour 

modification in a community-based weight control programme in Korea. J Telemed Telecare. 

2007;13(8):416-420. 

148. Haapala I, Barengo NC, Biggs S, Surakka L, Manninen P. Weight loss by mobile 

phone: A 1-year effectiveness study. Public Health Nutr. 2009;12(12):2382-2391. 

149. Svetkey LP, Stevens VJ, Brantley PJ, Appel LJ, Hollis JF, Loria CM, et al. Weight 

loss maintenance collaborative research group. Comparison of strategies for sustaining 

weight loss. The weight loss maintenance randomized controlled rrial. JAMA. 

2008;299(10):1139-1148. 

150. Appel LJ, Clark JM, Yeh H-C, Wang N-Y, Coughlin JW, Daumit G, et al. 

Comparative effectiveness of weight-loss interventions in clinical practice. N Engl J Med. 

2011;365(21):1959-1968. 

151. Hurling R, Catt M, De Boni M. Using internet and mobile phone technology to 

deliver an automated physical activity program: Randomized Controlled Trial. J Med Internet 

Res. 2007;9(2):e7. 

152. Zwickert K, Rieger E, Swinbourne J, Manns C, McAulay C, Gibson A, et al. High or 

low intensity text-messaging combined with group treatment equally promote weight loss 

maintenance in obese adults. Obes Res Clin Pract. 2016;10(6):680-691. 

153. Boutelle KN, Kirschenbaum DS, Baker RC, Mitchell ME. How can obese weight 

controllers minimize weight gain during the high risk holiday season? By self-monitoring 

very consistently. Health Psychol. 1999;18(4):364-368. 



 
 

155 
 

154. Lombard DN, Lombard TN, Winett RA. Walking to meet health guidelines: The 

effect of prompting frequency and prompt strucutre. Health Psychol. 1995;14(2):164-170. 

155. Patrick K, Raab F, Adams MA, Dillon L, Zabinski M, Rock CL, et al. A text 

message-based intervention for weight loss: Randomized controlled trial. J Med Internet Res. 

2009;11(1):e1. 

156. Donnelly JE, Smith BK, Dunn L, Mayo MM, Jacobsen DJ, Stewart EE, et al. 

Comparison of a phone vs clinic approach to achieve 10% weight loss. Int J Obes (Lond). 

2007;31(8):1270-1276. 

157. Digenio AG, Mancuso JP, Gerber RA, Dvorak RV. Comparison of methods for 

delivering a lifestyle modification program for obese patients: A randomized trial. Ann Intern 

Med. 2009;150(4):255-262. 

158. Perri MG, Limacher MC, Durning PE, Janicke DM, Lutes LD, Bobroff LB, et al. 

Extended-care programs for weight management in rural communities. The treatment of 

obesity in underserved rural settings (TOURS) randomized trial. Arch Intern Med. 

2008;168(21):2347-2354. 

159. Kodama S, Saito K, Tanaka S, Horikawa C, Fujiwara K, Hirasawa R, et al. Effect of 

web-based lifestyle modification on weight control: A meta-analysis. Int J Obes. 

2012;36(5):675-685. 

160. Fischer HH, Fischer IP, Pereira RI, Furniss AL, Rozwadowski JM, Moore SL, et al. 

Text message support for weight loss in patients with prediabetes: A randomized clinical 

trial. Diab Care. 2016;39(8):1364-1370. 

161. World Health Organization. 10 Facts on Obesity 2017 [updated October 2017; cited 

12th December 2018]. Available from: 

http://www.who.int/features/factfiles/obesity/facts/en/. 

162. Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH. The disease burden 

associated with overweight and obesity. Jama. 1999;282(16):1523-1529. 

163. Braet C, Mervielde I, Vandereycken W. Psychcological aspects of childhood obesity: 

A controlled study in a clinical and nonclinical sample. J Pharm Pharmacol. 1997;22(1):59-

71. 

164. Kaplan MS, Huguet N, Newsom JT, McFarland BH, Lindsay J. Prevalence and 

correlates of overweight and obesity among older adults: Findings from the Canadian 

National Population Health Survey. J Gerontol A Biol Sci Med Sci. 2003;58(11):1018-1030. 

165. Donnelly JE, Blair SN, Jakicic JM, Manore MM, Rankin JW, Smith BK. American 

college of sports medicine position stand. Appropriate physical activity intervention 

http://www.who.int/features/factfiles/obesity/facts/en/


 
 

156 
 

strategies for weight loss and prevention of weight regain for adults. Med Sci Sports Exerc. 

2009;41(2):459-471. 

166. Seagle HM, Strain G, W, Makris A, Reeves R, S. Position of the American Dietetic 

Association: Weight management. J Am Diet Assoc. 2009;109(2):330-346. 

167. Dietitians Association of Australia (DAA). DAA Best practice guidelines for the 

treatment of overweight and obesity in adults. DAA, Canberra: 2012. 

168. Australian Bureau of Statistics (ABS). Australian Health Survey: First Results, 2011-

2012 2012 [updated 7 December 2015; cited 8 December 2016]. Available from: 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.001Chapter1002011-12. 

169. Stunkard AJ. Behavioral treatment of obesity: The current status. Int J Obes (Lond). 

1978;2(2):237-248. 

170. Maher CG, Sherrington C, Herbert RD, Moseley AM, Elkins M. Reliability of the 

PEDro scale for rating quality of randomized controlled trials. Phys Ther. 2003;83(8):713-

721. 

171. Critical Appraisal Skills Programme (CASP). CASP checklists 2016 [cited 8 

December 2016]. Available from: https://casp-uk.net/casp-tools-checklists/. 

172. Venditti EM, Wylie-Rosett J, Delahanty LM, Mele L, Hoskin MA, Edelstein SL, et al. 

Short and long-term lifestyle coaching approaches used to address diverse participant barriers 

to weight loss and physical activity adherence. Int J Behav Nutr Phys Act. 2014;11:16. 

173. Chang M-W, Brown R, Nitzke S. Participant recruitment and retention in a pilot 

program to prevent weight gain in low-income overweight and obese mothers. BMC Public 

Health. 2009;9:424-424. 

174. Arikawa AY, O'Dougherty M, Schmitz KH. Adherence to a strength training 

intervention in adult women. J Phys Act Health. 2011;8(1):111-118. 

175. Sansone RA, Bohinc RJ, Wiederman MW. Body mass index and self-reported 

compliance with general health care. South Med J. 2015;108(2):79. 

176. Australian Bureau of Statistics - Australian Health Survey 2011-2012 [2015]. 

Available from: 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4338.0main+features12011-13. 

177. Foster GD. Behavioral treatment of obesity. Am J Clin Nutr. 2005;82(1 Suppl):230S-

235S. 

178. Beck AT. Cognitive therapy and the emotional disorders. New York, USA: 

International Universities Press; 1976. 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.001Chapter1002011-12
https://casp-uk.net/casp-tools-checklists/
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4338.0main+features12011-13


 
 

157 
 

179. Lind E, Welch AS, Ekkekakis P. Do 'mind over muscle' strategies work? Examining 

the effects of attentional association and dissociation on exertional, affective and 

physiological responses to exercise. Sports Med. 2009;39(9):743-764. 

180. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic 

motivation, social development, and well-being. Am Psychol. 2000;55(1):68. 

181. Plotnikoff RC, Hotz SB, Birkett NJ, Courneya KS. Exercise and the transtheoretical 

model: A longitudinal test of a population sample. Prev Med. 2001;33(5):441-452. 

182. Marcus BH, Simkin LR. The transtheoretical model: Applications to exercise 

behavior. Med Sci Sports Exerc. 1994;26(11):1400-1404. 

183. Becker MH, Maiman LA. Sociobehavioral determinants of compliance with health 

and medical care recommendations. Med Care. 1975;13(1):10-24. 

184. Janis IL, Mann L. Decision making: A psychological analysis of conflict, choice, and 

commitment. New York, USA: Free Press; 1977.   

185. Ajzen I, Fishbein M. Understanding attitudes and predicting social behaviour. 

Englewood Cliffs, NJ: Prentice Hall; 1980.   

186. Ajzen I. From intentions to actions: A theory of planned behavior. In: Khul J, 

Beckmann J (eds). Action Control. SSSP Springer series in social psychology. Berlin: 

Springer; 1985. p. 11-39 

187. Bandura A. Social foundations of thought and action: a social cognitive theory. 

Englewood Cliffs, NJ: Prentice-Hall; 1986.   

188. Bandura A, Locke EA. Negative self-efficacy and goal effects revisited. J Appl 

Psychol. 2003;88(1):87-99. 

189. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol 

Rev. 1977;84(2):191. 

190. Marcus BH, Selby VC, Niaura RS, Rossi JS. Self-efficacy and the stages of exercise 

behavior change. Res Q Exerc Sport. 1992;63(1):60-66. 

191. R Core Team. R: A language and environment for statistical computing. R foundation 

for statistical computing Vienna, Austria2016 [cited 2nd October 2018]. Available from: 

https://www.R-project.org/. 

192. Viechtbauer W. Conducting meta-analyses in R with the metafor package. J Stat 

Softw. 2010;36(3):1-48. 

193. Schelling S, Munsch S, Meyer AH, Newark P, Biedert E, Margraf J. Increasing the 

motivation for physical activity in obese patients. Int J Eat Disord. 2009;42(2):130-138. 

https://www.r-project.org/


 
 

158 
 

194. Annesi JJ, Unruh JL, Marti CN, Gorjala S, Tennant G. Effects of the coach approach 

intervention on adherence to exercise in obese women: Assessing mediation of social 

cognitive theory factors. Res Q Exerc Sport. 2011;82(1):99-108. 

195. Silva MN, Vieira PN, Coutinho SR, Minderico CS, Matos MG, Sardinha LB, et al. 

Using self-determination theory to promote physical activity and weight control: A 

randomized controlled trial in women. J Behav Med. 2010;33(2):110-122. 

196. Annesi JJ, Whitaker AC. Weight loss and psychologic gain in obese women-

participants in a supported exercise intervention. Perm J. 2008;12(3):36-45. 

197. Annesi J. Effects of a cognitive behavioral treatment package on exercise attendance 

and drop out in fitness centers. Eur J Sport Sci. 2003;3(2):1-16. 

198. Smith DE, Heckemeyer CM, Kratt PP, Mason DA. Motivational interviewing to 

improve adherence to a behavioral weight-control program for older obese women with 

NIDDM. A pilot study. Diab Care. 1997;20(1):52. 

199. Annesi JJ. Effects of minimal exercise and cognitive behavior modification on 

adherence, emotion change, self-image and physical change in obese women. Percept Mot 

Skills. 2000;91(1):322-336. 

200. Carels RA, Darby L, Cacciapaglia HM, Konrad K, Coit C, Harper J, et al. Using 

motivational interviewing as a supplement to obesity treatment: A stepped-care approach. 

Health Psychol. 2007;26(3):369-374. 

201. Higgins J. Commentary: Heterogeneity in meta-analysis should be expected and 

appropriately quantified. Int J Epidemiol. 2008;37(5):1158-1160. 

202. Wooley SC, Wooley OW, Dyrenforth SR. Theoretical, practical, and social-issues in 

behavioural treatments of obesity. J Appl Behav Anal. 1979;12(1):3-25. 

203. Gudzune KA, Doshi RS, Mehta AK, Chaudhry Z, Jacobs DK, Vakil RM, et al. 

Efficacy of commercial weight loss programs: An updated systematic review. Ann Intern 

Med. 2015;167(7):501-512. 

204. Look AHEAD Research Group. Reduction in weight and cardiovascular disease risk 

factors in individuals with type 2 diabetes. One-year results of the Look AHEAD trial. Diab 

Care. 2007;30(6):1374-1383. 

205. Chow CK, Redfern J, Hillis GS, Thakkar J, Santo K, Hackett ML, et al. Effect of 

lifestyle-focused text messaging on risk factor modification in patients with coronary heart 

disease. A randomized clinical trial. J Am Med Assoc. 2015;314(12):1255-1263. 



 
 

159 
 

206. Siopis G, Chey T, Allman‐ Farinelli M. A systematic review and meta‐ analysis of 

interventions for weight management using text messaging. J Hum Nutr Diet. 2015;28(Suppl. 

2):1-15. 

207. Franklin MJ, Zdonik SB. Data in your face: Push technology in perspective. In: 

Proceedings of the 1998 ACM SIGMOD international conference on management of data; 

Seattle, Washington, USA. 1998. 

208. Fjeldsoe B, Phongsavan P, Bauman A, Goode A, Maher G, Eakin E. ‘Get Healthy, 

Stay Healthy’: Protocol for evaluation of a lifestyle intervention delivered by text-message 

following the Get Healthy Information and Coaching Service®. BMC Public Health. 

2014;14:112. 

209. Shaw R, Bosworth H. Short message service (SMS) text messaging as an intervention 

medium for weight loss: A literature review. Health Informatics J. 2012;17(4):235-250. 

210. Parker CA, Ellis R. Effect of electronic messaging on physical activity participation 

among older adults. J Aging Res. 2016;2016(Article ID 6171028). 

211. Rieger E, Dean HY, Steinbeck KS, Caterson ID, Manson E. The use of motivational 

enhancement strategies for the maintenance of weight loss among obese individuals: A 

preliminary investigation. Diabetes Obesity Metab. 2009;11(6):637-640. 

212. Dijkstra A, De Vries H. The development of computer-generated tailored 

interventions. Patient Educ Couns. 1999;36(2):193-203. 

213. Ryan P, Lauver DR. The efficacy of tailored interventions. J Nurs Scholarsh. 

2002;34(4):331-337. 

214. Reeves MM, Winkler EAH, Eakin EG. Fat and fibre behaviour questionnaire: 

Reliability, relative validity and responsiveness to change in Australian adults with type 2 

diabetes and/or hypertension. Nutr Diet. 2015;72(4):368-376. 

215. Whelan ME, Winkler EAH, Eakin EG, Reeves MM. Relative validity of a brief Fat 

and Fibre Behaviour Questionnaire in a population of overweight and obese breast cancer 

survivors: A note of caution. Nutr Diet. 2017;74(1):18-28. 

216. Brazeau AS, Karelis AD, Mignault D, Lacroix MJ, Prud'homme D, Rabasa-Lhoret R. 

Test-retest reliability of a portable monitor to assess energy expenditure. Appl Physiol Nutr 

Metab. 2011;3(36):339-343. 

217. World Health Organization (WHO). Physical status: The use and interpretation of 

anthropometry. Report of a WHO Expert Committee. Technical Report Series No. 854. 

Geneva, Switzerland: 1995. 



 
 

160 
 

218. Ames GE, Heckman MG, Grothe KB, Clark MM. Eating self-efficacy: Development 

of a short-form WEL. Eat Behav. 2012;13(4):375-378. 

219. Ames GE, Heckman MG, Diehl NN, Grothe KB, Clark MM. Further statistical and 

clinical validity for the Weight Efficacy Lifestyle Questionnaire-Short Form. Eat Behav. 

2015;18:115-119. 

220. Haas BK, Norham S. Measuring self efficacy: Development of the physical activity 

assessment inventory. South Online J Nurs Res. 2010;10(4). 

221. Williams GC, Ryan RM, Deci EL. Health-care, self-determination theory packet 2017 

[cited 29 March 2017]. Available from: http://selfdeterminationtheory.org/questionnaires/. 

222. R Core Team. R: A language and environment for statistical computing. R foundation 

for statistical computing Vienna, Austria2016 [cited 2nd October 2018]. Available from: 

https://www.R-project.org/. 

223. Bates D, Maechler M, Bolker B, Walker S. Fitting Linear Mixed-Effects Models 

using lme4. J Stat Softw. 2015;67(1):1-48. 

224. Wang T, Malone J, Fu H, Heilmann C, Qu Y, Huster WJ. Crossover design and its 

application in late-phase diabetes studies. J Diabetes. 2016;8(5):610-618. 

225. Fox J, Weisberg S. An R Companion to Applied Regression, 2nd Edition. Thousand 

Oaks, CA: SAGE Publications; 2011.   

226. Burgess E, Hassmen P, Pumpa KL. Determinants of adherence to lifestyle 

intervention in adults with obesity: A systematic review. Clin Obes. 2017;7(3):123-135. 

227. Neve M, Morgan PJ, Jones PR, Collins CE. Effectiveness of web-based interventions 

in achieving weight loss and weight loss maintenance in overweight and obese adults: A 

systematic review with meta-analysis. Obes Rev. 2010;11(4):306-321. 

228. Rothman AJ, Salovey P, Antone C, Keough K, Martin CD. The influence of message 

framing on intentions to perform health behaviors. J Exp Soc Psychol. 1993;29(5):408-433. 

229. Partridge SR, Allman-Farinelli M, McGeechan K, Balestracci K, Wong ATY, Hebden 

L, et al. Process evaluation of TXT2BFiT: a multi-component mHealth randomised 

controlled trial to prevent weight gain in young adults. Int J Behav Nutr Phys Act. 

2016;13(1):7. 

230. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process 

evaluation of complex interventions: Medical Research Council guidance. BMJ. 

2015;350:h1258. 

231. Lewis E, Huang C, Hassmén P, Walvaert M, Pumpa KL. Adding telephone and text 

support to an obesity management program improves adherence and clinical outcomes: A 

http://selfdeterminationtheory.org/questionnaires/
https://www.r-project.org/


 
 

161 
 

randomised controlled cross-over trial [unpublished manuscript]. Canberra: University of 

Canberra; 2019. 

232. Hebden L, Balestracci K, McGeechan K, Denney-Wilson E, Harris M, Bauman A. 

‘TXT2BFiT’ a mobile phone-based healthy lifestyle program for preventing unhealthy 

weight gain in young adults: Study protocol for a randomized controlled trial. Trials. 

2013;14:75. 

233. Vincze L, Rollo ME, Hutchesson MJ, Callister R, Thompson DI, Collins CE. 

Postpartum women's perspectives of engaging wth a dietitian and exercise physiologist via 

video consultations for weight management: A qualitative evaluation. Healthcare. 

2018;6(1):E8. 

234. Laska MN, Sevcik SM, Moe SG, Petrich CA, Nanney MS, Linde JA, et al. A 2-year 

young adult obesity prevention trial in the US: Process evaluation results. Health Promot Int. 

2016;31(4):793-800. 

235. Merchant G, Weibel N, Patrick K, Fowler JH, Norman GJ, Gupta A, et al. Click 

"like" to change your behavior: A mixed methods study of college students' exposure to and 

engagement with Facebook content designed for weight loss. J Med Internet Res. 

2014;16(6):e158. 

236. Poultney N, Maeder A, Basilakis J. Evaluation study of Australian telehealth projects.  

Proceedings of the 8th Australasian workshop on health informatics and knowledge 

management; Sydney, Australia, 27 - 30 January, 2015. 

237. Massey OT. A proposed model for the analysis and interpretation of focus groups in 

evaluation research Eval Program Plann. 2011;34(1):21-28. 

238. Rabiee F. Focus-group interview and data analysis. Proc Nutr Soc. 2004;63(4):655-

660. 

239. Basch CE. Focus group interview: An underutilized research technique for improving 

theory and practice in health care. Health Educ Q. 1987;14(4):411-488. 

240. Morgan DL. Qualitative Research Methods: Focus Groups as Qualitaive Research 

(2nd edition). Thousand Oaks, CA: SAGE Publications; 1997.    

241. Nestel D, Ivkovic A, Hill RA, Warrens AN, Paraskevas PA, McDonnell JA, et al. 

Benefits and challenges of focus groups in the evaluation of a new graduate entry medical 

programme. Assess Eval High Educ. 2012;37(1):1-17. 

242. Wibeck V, Dahlgren MA, Oberg G. Learning in focus groups: An analytical 

dimension for enhancing focus group research. Qual Res. 2007;7(2):249-267. 



 
 

162 
 

243. Krueger RA. Focus groups: A practical guide for applied research. Thousand Oaks, 

CA: SAGE Publications; 1994.    

244. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research 

(COREQ): a 32-item checklist for interviews and focus groups. Int J Qual Health Care. 

2007;19(6):349-357. 

245. Krueger RA, Casey MA. Focus groups: A practical guide for applied research. 3rd ed. 

Thousand Oaks, CA: SAGE Publications; 2000.   

246. Rabiee F, Thompson D. Widening participation - increasing access to higher 

education for muslim women. Birmingham: University of Central England and Birmingham 

University, 2000. 

247. Attride-Stirling J. Thematic Networks: An analytic tool for qualitative research. Qual 

Res. 2001;1(3):385-405. 

248. Ryan DH, Espeland MA, Foster GD, Haffner SM, Hubbard VS, Johnson KC, et al. 

Look AHEAD (Action for Health in Diabetes): Design and methods for a clinical trial of 

weight loss for the prevention of cardiovascular disease in type 2 diabetes. Control Clin 

Trials. 2003;24(5):610-628. 

249. Krueter MW, Wray RJ. Tailored and targeted health communication: Strategies for 

enhancing information relevance. Am J Health Behav. 2003;27(Suppl 3):S227-S232. 

250. World Health Organization. Controlling the global obesity epidemic 2018 [cited 24 

October 2018]. Available from: http://www.who.int/nutrition/topics/obesity/en/. 

251. Australian Government. Australian Institute for Health and Welfare (AIHW). An 

interactive insight into overweight and obesity in Australia. Cat. no. WEB 236 2017 [cited 24 

October 2018]. Available from: https://www.aihw.gov.au/reports/overweight-

obesity/interactive-insight-into-overweight-and-obesity/contents/how-many-people-are-

overweight-or-obese. 

 

http://www.who.int/nutrition/topics/obesity/en/
https://www.aihw.gov.au/reports/overweight-obesity/interactive-insight-into-overweight-and-obesity/contents/how-many-people-are-overweight-or-obese
https://www.aihw.gov.au/reports/overweight-obesity/interactive-insight-into-overweight-and-obesity/contents/how-many-people-are-overweight-or-obese
https://www.aihw.gov.au/reports/overweight-obesity/interactive-insight-into-overweight-and-obesity/contents/how-many-people-are-overweight-or-obese


163 

Appendices 

Appendix 1: Study 1 published within Clinical Obesity 

Appendix 2: Study 2 published within Clinical Obesity 

Appendix 3: Human Research Ethics approval letters 

Appendix 4: Participant information sheet for study three 

Appendix 5: Consent form for study three 

Appendix 6: Participant information sheet for study four 

Appendix 7: Consent form for study four 

[NB: Appendices have been removed from this open access version for copyright compliance reasons]




