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The prevalence of obesity in America has increased dramatically over the past few 

decades, with higher rates observed in rural than in urban areas.  Lifestyle interventions 

focused on behavioral management of eating and physical activity patterns have been 

shown effective in producing clinically significant weight reductions.  However, the 

maintenance of lost weight continues to be a common problem after treatment has ended.  

The acquisition and implementation of problem-solving skills have been shown to be 

helpful in combating weight regain subsequent to participation in a lifestyle intervention.  

Yet, little information exists describing the relation of problem-solving skills to weight 

change during the course of lifestyle treatment for obesity.  This study assessed the 

impact of problem solving on weight loss within the context of the Treatment of Obesity 

in Underserved Rural Settings (TOURS) Project.  TOURS is a randomized control trial, 

in which obese women, ages 50-75 years, from medically underserved rural counties 

participated in 2 phases of an 18-month weight management intervention.  Phase 1 
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consisted of a 6-month intensive lifestyle intervention.  Phase 2 entailed a 12-month 

extended care period with participants randomized to problem-solving based 

interventions delivered via in-person sessions, by telephone contacts, or by mail (control).  

The Social Problem Solving Inventory-Revised was used to assess problem-solving 

abilities at baseline, 6 months, and 18 months.  The principal hypothesis of this study was 

that weight change during Phase 2 would be mediated by changes in problem-solving 

abilities.  The results showed a significant but small effect for problem-solving skills on 

weight change, such that that Phase 1 weight change was related to both baseline 

problem-solving skills (R2 = -.02, p < .05) and improvements in problem-solving skills 

from baseline to 6 months (R2 = -.05, p < .01).   During Phase 2, the in-person problem-

solving intervention significantly reduced weight gain compared to the mail-based 

(control) group (p < .05), but the reduction in weight regain was not mediated by changes 

in problem-solving skills.  Supplemental analyses revealed that the effect of Phase 2 

treatment assignment on weight change was mediated by adherence to self-monitoring.  

Thus, the findings in this study suggest that baseline problem-solving abilities and 

changes in problem-solving skills during initial treatment are associated with magnitude 

of initial weight loss.  The results also suggest that problem-solving based extended care 

programs facilitate adherence to self-monitoring, thereby enhancing the maintenance of 

lost weight. 
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CHAPTER 1 
INTRODUCTION 

Overview 

Obesity in America 

Rates of overweight and obesity in the U.S. are rising to what have been called 

“nationwide epidemic proportions” (U.S. Department of Health and Human Services 

[USDHHS], 2001).  Findings from the 2003-2004 National Health and Nutrition 

Examination Survey (NHANES) indicate that 66% of U.S. adults are overweight or obese 

with a Body Mass Index (BMI) of 25 kg/m2 or above, with 32% being obese (BMI of 30 

kg/m2 or over) and 5% falling into the Class III category (BMI of 40 kg/m2 or over) of 

“very severe” or “morbid” obesity (Ogden, Carroll, Curtin, McDowell, Tabak, & Flegal, 

2006).  These findings indicate the prevalence of obesity has doubled in the last 30 years. 

The high rate of obesity is particularly alarming because of the numerous 

deleterious effects of obesity on health and longevity.  Research has shown obesity is 

directly associated with cardiovascular disease (CVD), hypertension, diabetes, certain  

cancers (e.g., endometrial, colon, breast), gallstones, and osteoarthritis (Stein & Colditz, 

2004).  Increased disability, health complications, and decreased quality of life are all 

significantly related to obesity, such that BMI is positively associated with negative 

health outcomes (National Heart, Lung, and Blood Institute, 1998).  Furthermore, risk of 

death from all causes but particularly from CVD significantly increases in adults with 

BMIs 30 kg/m2 and over and continues to rise dramatically in those with a BMI of 40 

kg/m2 and over (Field, Barnoya, & Colditz, 2002).  Mortality rates from obesity-related 
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causes have been estimated at anywhere from 111,000 (Flegal, Graubard, Williamson, & 

Gail, 2005) to 400,000 (Mokdad, Marks, Stroup, & Gerberding, 2004).  Thus, obesity has 

been shown to have a major impact on morbidity and mortality. 

Obesity has also been shown to have a significant economic impact.  It has been 

estimated that U.S. health expenditures related to obesity total 117 billion dollars each 

year, which includes both direct (e.g., doctor visits, medications, and hospitalizations) 

and indirect (e.g., lost wages due to illness) costs related to obesity (USDHHS, 2001).  

Furthermore, these costs continue to increase by degree of obesity.  In the year 2000, 

more than 11 billion dollars was spent on medical costs for the 5% of the U.S. population 

who were morbidly obese (Arterburn, Maciejewski, & Tsevat, 2005). 

Obesity also has a considerable impact on quality of life.  Obese women are less 

likely to be hired, rated more negatively in job performance, and less likely to be 

promoted (Field et al., 2002; Puhl & Brownell, 2001).  Social stigma and body image 

issues, as well as lower quality of life, resulting from decreases in physical functioning 

and vitality, often affect obese individuals (Field et al., 2002; Wadden, Womble, 

Stunkard, & Anderson, 2002).  Thus, obesity is a serious problem and has significant 

implications on physical health, mental wellness, and overall quality of life.  

Obesity in Rural Areas 

Obesity is of special concern in rural regions of the U.S.  Rates of obesity vary by 

degree of urbanization and are found to be highest in rural areas (Eberhardt et al., 2001).  

“Rural” has been defined in various manners by different government agencies.  The 

Centers for Disease Control and Prevention (CDC) utilizes the definition of rural as 

explicated in the system of county classification developed by the Office of Management 

and Budget (OMB), which classifies county areas as rural or urban based on their 
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population size and integration with large cities (Ricketts, Johnson-Webb, & Taylor, 

1998).  The OMB showed that based on 2000 Census data, rural counties provide a home 

to over 17% of the U.S. population (U.S. Census Bureau, 2002).  Those approximately 49 

million people who inhabit rural counties find themselves living in some of the most 

medically-underserved areas in the country (Eberhardt et al., 2001).  Indeed, rural areas 

are known for not only higher rates of obesity but also higher rates of persons living with 

chronic diseases (Pearson, 1996), higher rates of persons living without health insurance, 

and more Health Professional Shortage Areas than in non-rural counties (U.S. 

Department of Health and Human Services, 2002).  

Furthermore, there is a special need to better understand and serve populations in 

these rural areas because of the disproportionately high heart disease mortality rates.  

Rates of death from ischemic heart disease are higher in rural areas than in urban areas 

nationwide (264 vs. 248 per 100,000).  Also, there is a notably striking disparity in heart 

disease mortality between Southern women from rural areas vs. urban areas, where the 

death rate is 211 vs. 187 per 100,000 (Eberhardt et al., 2001).  Several factors may be 

contributing to these higher rates of mortality, including the effects of higher poverty 

rates and lower educational attainment in residents of rural areas (Economic Research 

Services, 1993; Findeis, Henry, Hirschl, Lewis, Ortega-Sanchez, & Peine, 2001).  These 

factors need to be considered because research has shown that coronary heart disease in 

the U.S. is inversely related to socioeconomic status (Cooper et al., 2000).  Also, 

residents of rural areas often have to overcome barriers to obtain access to preventive 

health and medical care services.  As a result of the substantial travel distances between 

their homes and their health care providers, rural residents often only seek urgent care 
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and neglect health promotion activities (Economic Research Services, 1993; Schootman 

& Fuortes, 1999).  

 Lastly, rural populations often partake in lifestyle behaviors that can increase their 

risk for heart disease.  Research has shown residents of rural areas, as compared to non-

rural residents, have been slower in making changes to lifestyle habits related to nutrition 

and physical activity, which are key behavioral contributors related to heart disease 

(Pearson & Lewis, 1998).  The traditional high-fat, high-calorie diets and higher rates of 

sedentary behavior in rural residents, which contribute to the higher rates of obesity, also 

contribute to higher rates of coronary heart disease mortality in rural populations 

(Eberhardt et al. 2001).  Thus, finding ways to aid rural populations, by developing and 

implementing interventions to help prevent and treat obesity that can provide subsequent 

health benefits, is of the utmost importance.  

The Treatment of Obesity 

Numerous important national agencies, including the Institute of Medicine (IOM) 

in 1995, National Institute of Health/National, Heart, Lung, and Blood Institute 

(NIH/NHLBI) in 1998, and American Heart Association (AHA) in 2004, have 

recognized obesity as a significant risk factor for disease and disability and have put forth 

recommendations for the treatment of obesity.  The various guidelines indicate that 

lifestyle interventions, which target creating a moderately negative energy balance 

through behavioral modifications in diet and physical activity, are appropriate for the 

treatment of overweight and obese individuals (Klein et al, 2004).  Behavioral 

interventions generally produce good short-term results.  Weight losses of approximately 

8-10% in total body weight, with average losses of about 7-9 kilograms over 4-6 months 

of treatment, are common in behavioral lifestyle interventions (Wing, 2002).  Losses of 
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8-10% may seem like small reductions in total body weight to patients in a behavioral 

intervention, who often enter a weight-loss program with expectations of losing over 30% 

of their body weight (Foster, Wadden, Vogt, & Brewer, 1997).   However, an extensive 

review by the Institute of Medicine (1995) has shown that reductions of approximately 

5% or more of initial total body weight can improve or prevent many of the obesity 

related risk factors for coronary heart disease, such as: insulin resistance and type 2 

diabetes, dyslipidemia, and hypertension.  

Pharmacotherapy has been suggested as an appropriate treatment for obese 

individuals who are unable to achieve adequate weight loss with conventional lifestyle 

modifications alone and who have no contraindications for drug therapy.  Currently, only 

two medications, Sibutramine (Meridia) and Orlistat (Xenical), are approved for long-

term use (Klein et al, 2004).   

Sibutramine is a combined adrenergic and serotonergic drug that was shown in a 

randomized controlled trial (RCT) by Smith and Goulder (2001) to facilitate 7% total 

body weight loss after 1 year.  Sibutramine is, however, associated with multiple side 

effects such as dry mouth, constipation, insomnia, and increased blood pressure.  

Sibutramine can also be lethal if combined with serotonergic medications and should not 

be prescribed to individuals on selective serotonin reuptake inhibitors or monoamine 

oxidase inhibitors (Klein et al., 2004).   

Orlistat selectively inhibits pancreatic lipase and reduces the absorption of fats by 

30%.  A review of various RCTs showed individuals on Orlistat experience total body 

weight losses at 1 year of approximately 8 to 10% (Hauptman, Lucas, Boldrin, Collins, & 

Segal, 2000).  Orlistat is also associated with side effects, including malabsorption of fat-
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soluble vitamins, fecal urgency, and fecal incontinence (Bray, 2002).  Many patients find 

Orlistat to be an unacceptable option for weight management as a result of these latter 

side effects that can be aversive especially in social situations. 

Lastly, bariatric surgery is sometimes recommended for Class II obese individuals 

with obesity-related diseases and Class III obese individuals, though it has been noted 

that surgery should only be considered for those patients who were unable to lose weight 

with more conventional methods and who have no contraindications for surgery (NHLBI, 

1998).  The Swedish Obese Subjects Intervention Study showed that at 2 years, patients 

who underwent gastric banding had a mean percent body weight loss of 21%, patients 

who underwent vertical banded gastroplasty had 23% total body weight loss, and those 

who underwent gastric bypass had 33% total body weight loss (Sjostrom, Lissner, Wedel, 

& Sjostrom, 1999).  After 10 years post-surgery, those patients who received gastric 

banding had maintained a 13% mean total body weight loss, patients who received 

vertical banded gastroplasty had maintained a 17% total body weight loss, and those who 

received gastric bypass had maintained a 25% total body weight loss.  Also, patients who 

had received surgery, as compared to controls, showed numerous health improvements 

including decreases in blood pressure, decreases in incidence of diabetes type 2, and 

decreases in trigylceride levels at both 2 and 10 year follow-up (Sjostrom, et al., 2004).  

Bariatric procedures produce substantial weight losses but are also associated with: 

numerous necessary post-operative behavioral modifications to eating (e.g., limitations in 

quantity and types of food and required multi-vitamin and mineral supplements), post-

operative problems (e.g., protein deficiencies, vitamin and mineral deficiencies, 

vomiting, and changes in mood) and a perioperative mortality rate within 30 days 
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following surgery of approximately 1% (Podnos, Jimenez, Wilson, Stevens, & Nguyen, 

2003).  Thus, guidelines suggest surgery should be considered as a last resort for the 

extremely obese (Klein et al., 2004; NHLBI, 1998). 

The Maintenance Problem in Obesity Treatment 

Perri and Corsica (2002) described the “maintenance problem” associated with 

obesity treatment.  Specifically, when obesity treatment ends, most participants will 

gradually abandon their changes in eating and exercise habits and over time regain most 

of the weight initially lost in treatment.  Typically, by 18 months following entry into a 

lifestyle intervention, participants will regain 38% of the initial lost weight (Wing, 2002).  

Also, studies with longer follow-up periods have shown that participants usually continue 

to steadily regain their lost weight, often returning to their baseline weights (Kramer, 

Jeffery, Forster, & Snell, 1989).  This is an important problem to try to redress because if 

lost weight is not maintained, the health benefits of obesity treatment may be negligible 

(Perri & Corsica, 2002). 

Perri & Corsica (2002) identified an interaction of physiological, psychological, 

and environmental factors as the probable contributors to post-treatment weight gain. 

Biological factors, such as decreased energy needs and decreased metabolic rate, prime 

participants for regain.  Psychological factors, such as unrealistic expectations, lack of 

reinforcement for maintenance, and failure to acquire “maintenance skills”, often lead 

participants to abandon their weight-control efforts.  Environmental factors such as 

constant exposure to low-cost, highly palatable, energy-dense foods, and barriers to 

maintaining physical activity (e.g., time and convenience), increase the likelihood for 

participants to experience a slip or lapse in their new healthier lifestyle regimen.  Thus, 

identifying effective strategies for long-term management of obesity, which can help 
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participants overcome these numerous hindering factors leading to regain, becomes 

essential if the health benefits of weight loss are to be maintained after treatment (Perri & 

Corsica, 2002). 

In a review, Byrne (2002) examined the possible link between psychological 

factors and their impact on long-term weight management strategies.  First, she noted that 

only few studies conducted have assessed psychological factors prospectively in weight-

loss program participants.  Thus, little is known about factors at pre-treatment that may 

impact weight loss outcomes at post-treatment.  Furthermore, Byrne noted those 

prospective studies that do exist, often utilize samples in university-based settings that 

may not be representative of the greater national population who are attempting to 

manage their weight.  Next, Byrne provided some insight gleaned from previous studies 

examining the characteristics or features of participants who were able to maintain their 

weight loss after treatment versus those who regained their weight.  Byrne found a main 

difference between “maintainers” versus “regainers” in various studies was related to 

problem-solving abilities, such that regainers were less likely to use problem-solving 

skills to cope with stressful life events but rather practice more escape or avoidance of 

problems and challenges.  Maintainers, however, were shown to often utilize direct 

coping through problem solving to overcome barriers and maintain their weight loss.  

Indeed, Kayman, Bruvold, and Stern (1990) found that regainers had an increased 

likelihood of over-eating as a response to negative emotions than did maintainers who 

were better able to cope with stressors.  Byrne (2002) also noted that as compared to 

weight regainers, maintainers were more confident in their ability to control their weight 

and caloric intake and had an increased recognition and response to the need for 



9 

 

continued vigilance in weight management efforts.  Byrne suggested the need for 

additional research into the nature of the various factors and mechanisms that may impact 

weight management, emphasizing the need to then utilize that insight learned from the 

research to develop more effective interventions for obesity treatment. 

As a result of the numerous factors influencing regain and the significant 

difficulties encountered by so many of those attempting to maintain lost weight, several 

theories exist as to what may be the most effective type of long-term weight management 

intervention.  Wilson (1994) posited that pharmacological treatment rather than 

participation in standard lifestyle interventions is necessary for effective weight 

management.  Similarly, Williamson (1999) expressed a belief that lifestyle interventions 

have been “ineffective in reducing the prevalence of cardiovascular disease and obesity” 

and thus alternate forms of intervention are needed.  Next, some researchers believe that 

lifestyle interventions have failed because they simply have not addressed issues, 

including cognitive and behavioral factors potentially responsible for weight regain, 

necessary for effective long-term weight maintenance.  Thus, they suggest that those 

cognitive-behavioral factors would have to be addressed within the treatment to create 

more efficacious weight management interventions (Cooper & Fairburn, 2001).  Lastly, 

various researchers (Latner, Stunkard, Wilson, Zelitch, & Labouvie, 2000; Perri, Nezu, & 

Viegener, 1992) have suggested that lifestyle interventions have failed because they have 

not provided care suitable for the chronic problem that is obesity.  They have argued that 

the maintenance of weight lost in behavioral treatments of obesity can be improved by 

developing a “continuous-care” problem-solving approach to obesity management. 
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Problem Solving as a Method of Coping 

Problem solving has been defined as “the self-directed cognitive-behavioral process 

by which a person attempts to identify or discover effective or adaptive solutions for 

specific problems encountered in everyday living” (D’Zurilla & Nezu, 1999).  This 

concept of problem solving, and its application within a variety of research areas, has 

generated increasing interest within the past decades.    

D’Zurilla and Goldfried (1971), who first developed a prescriptive model of social 

problem solving, proposed within their conceptual framework a set of principles detailing 

how people could be trained to better cope with problems.  Their goal was to help 

enhance people’s overall social competence and to maximize their problem solving 

success in a variety of social situations.  The descriptor of “social” was used to emphasize 

that the focus was on coping with problems within natural social environments.  Thus, 

their model of social problem solving can be applicable across numerous problems 

associated with daily living. 

  The D’Zurilla and Goldfried (1971) model of social problem solving views 

effective problem solving as a process involving a combination of specific skills that are 

learned, rather than a trait or solitary ability a person possesses.  Thus, two main reasons 

exist that would explain why people may not have adequate social problem-solving skills.  

Either the person may not have learned the necessary skills to be an effective problem 

solver or the person learned the appropriate skills but fails to perform them when coping 

with certain problems as a result of poor psychological adjustment (i.e., presence of 

anxiety or depression) that may lead to maladaptive behavior such as the inhibition of 

proper skill utilization in particular situations (Nezu, Nezu, & Perri, 1989). 
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The Problem-Solving Process 

D’Zurilla and Nezu (1982) posited that there are five major components of an 

effective problem-solving process, which people can be trained to implement, these 

include: (1) problem orientation, (2) problem definition and formulation, (3) generation 

of alternatives, (4) decision making, and (5) solution implementation and verification (see 

Table 1-1, located at the end of the section, for a summary of the five major components 

of problem solving).   Problem orientation has been described as “a motivational process” 

that “involves the immediate cognitive-affective reactions of an individual when first 

confronted with a problem” (Nezu & Nezu, 2001).  Essentially, this process allows 

individuals to recognize problems as encountered within daily living and consists of 

individuals’ generally stable beliefs and assumptions regarding their ability to effectively 

solve problems (Nezu, 2004).  Their model posits that how an individual perceives his or 

her problem-solving ability, either positively or negatively, can impact his or her outlook 

relevant to five major problem orientation variables, including: problem perception, 

problem attribution, problem appraisal, perceived control, and time/effort commitment.  

Thus, if an individual holds a positive problem orientation, it can facilitate more effective 

problem solving because the individual will be more accurate in recognizing the presence 

of a problem, will be more correct in attributing the cause of the problem to the 

appropriate source, will be more likely to appraise the problem as a “challenge” rather 

than a threat, will be more likely to perceive the problem as “solvable”, will be more 

likely to accurately estimate the time and effort necessary to solve a problem, and will be 

more likely to devote the necessary time to effectively problem solve. 

The four remaining components contributing to the “problem-solving style” have 

been described as “those core cognitive-behavioral activities that people engage in when 
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attempting to cope with problems in living” (Nezu, 2004).  Unlike the problem-

orientation component that targets a person’s motivation related to problem solving, 

problem-solving style (also referred to as “problem-solving proper”) involves the actual 

application of four problem-solving skills that will enhance effective problem resolution 

through goal-directed tasks.  First, in the task of problem definition and formulation, the 

goal is to gather all relevant information to clarify details of the situation so as to 

facilitate the most well defined conceptualization of the problem.  Furthermore, it is 

important to specify realistic problem-solving goals and set forth reasonable objectives.  

Next, in the task of generating alternative solutions, the goal is to generate a mass of 

possible solutions by brainstorming alternatives.  Seeking the “best” solution possible, 

the purpose is to produce an abundance of alternatives, as the quantity of solutions is 

important in providing the most opportunity for generating a successful solution.  Also, 

judgment of the alternatives is deferred until the decision-making process, so as not to 

stunt the generation of ideas.  It is important in this step that imagination and innovation 

are utilized so as to create a wide variety of potential problem-solving solutions, to again 

increase the likelihood of successful problem resolution.  Next, in the decision making 

step, the goal is to evaluate all of the possible alternatives, systematically noting potential 

costs and benefits, to ultimately select the most effective solution.  Lastly, in solution 

implementation and verification, the goal is to implement the chosen solution within the 

problematic situation, observe the consequences, evaluate the effectiveness of the 

solution employed, and return to a previous stage of problem solving if necessary to find 

a more efficacious solution to the problem.  Thus, individuals are taught to only withdraw 
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from the problem-solving process when a successful solution has been achieved 

(D’Zurilla & Nezu, 1999). 

Problem Solving and Mental Health 

Acknowledging the proposed importance of effective implementation of problem-

solving skills on successful problem solving and social competence, it is important to 

assess and evaluate how appropriate skill versus skill deficit impact individuals across 

various situations and circumstances.   

Early research, conducted in the 1970s by Spivack and colleagues, examined the 

association between psychopathology and deficits in problem-solving skills.  They 

assessed social problem-solving skills by specifically evaluating a person’s “means-ends 

thinking”, which they described as the ability to explain the individual steps necessary to 

effectively problem solve in specific situations (Spivack, Platt, & Shure, 1976).  Using 

the Means-Ends Problem-Solving (MEPS) Procedure (Platt & Spivack, 1975), test-

takers’ skills in means-ends thinking are evaluated by administering a set of hypothetical 

problems along with successful resolutions that are missing the descriptions of how the 

problems were solved and asking the test takers to provide the actual steps or “means” 

that led to the effective problem-solving “ends”.  Platt and Spivack (1973) found that 

adult psychiatric patients showed significant deficits on MEPS performance as compared 

to non-clinical adult controls.  Patients with current substance abuse problems (Platt, 

Scura, & Hannon, 1973) as well as adolescent psychiatric patients were also shown to 

have deficits in MEPS test performance scores (Platt, Spivack, Altman, Altman, & 

Peizer, 1974), while higher levels of social competence were associated with higher 

MEPS scores (Platt & Spivack, 1972).  This suggests that effective problem-solving 
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abilities are indeed related to social competence and inversely associated to maladaptive 

behavior and psychopathology (Nezu, Nezu, & Perri, 1989). 

More recent research also demonstrated the significant impact of problem-solving 

abilities on various psychological conditions (Douglass, 2000; Nezu & D’Zurilla, 1989).  

Specifically, numerous studies have shown an association between deficits in problem 

solving and conditions of anxiety and depression (Priester & Clum, 1993; Zebb & Beck, 

1998).  Studies have shown a relationship between negative problem orientation and 

anxiety (Dugas, Gagnon, Ladouceur, & Freeston, 1998), poor problem-solving 

confidence and anxiety (Davey & Levy, 1999), and ineffective problem solving and 

anxiety (Bond, Lyle, Tappe, Seehafer, & D’Zurilla, 2002).  Associations have also been 

explicated regarding negative problem orientation and depression (Frye & Goodman, 

2000; Marx & Schulze, 1991) and ineffective problem solving and depression (Miner & 

Dowd, 1996; Nezu, 1985).  Nezu (2004) expounded upon the relationship of problem 

solving and negative affective conditions, explaining psychological distress is often a 

result of impaired problem-solving abilities, including: inappropriate appraisal of the 

problem, negative self-efficacy, negative problem orientation, and ineffective or 

unsuccessful attempts at problem resolution.  Furthermore, those deficits in problem 

solving when taken to the extreme may have implications for suicidal behavior in 

individuals experiencing severe psychological distress (Sheehy & O’Connor, 2002). 

Thus, problem-solving abilities have an important role in understanding psychological 

deficits associated with individuals experiencing distress. 

Problem Solving and Medical Conditions 

Patients’ problem-solving skills also significantly impact their ability to cope with 

various medical conditions, including: chronic pain (Kerns, Rosenberg, & Otis, 2002), 
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inflammatory bowel disease (Dudley-Brown, 2002), and multiple sclerosis (Pakenham, 

2001).  Attention has been especially afforded to areas of chronic illness, such as 

diabetes, where daily problem solving is often relevant to self-management of the 

condition (Hill-Briggs, 2003).  Elliott, Shewchuk, Miller, and Richards (2001) discussed 

the immense importance of behavioral adjustment, including implementing daily self-

care regimens, in the effective treatment of the chronic illness diabetes.  They 

hypothesized that problem-solving abilities in individuals coping with diabetes would 

significantly impact the management of the chronic illness.  Indeed, after assessing two-

hundred fifty-nine persons with diabetes, utilizing the Social Problem Solving Inventory-

Revised (SPSI-R) questionnaire, they found that persons who were most “distressed and 

unskilled” were those with a profile characterized by lower positive problem orientation, 

higher negative problem orientation, lower rational problem solving, higher 

impulsiveness/carelessness, and higher avoidance of problem solving.  They also found 

that those individuals with a higher positive problem orientation, lower negative problem 

orientation, higher rational problem solving, lower impulsiveness/carelessness, and lower 

avoidance of problem solving were “ideal problem solvers,” who were most optimally 

adjusted to managing their diabetes.  These results suggested that problem-solving 

abilities have a profound impact on self-management of diabetes.  Elliott et al. (2001) 

used the insight provided by their study to generate interventions to teach persons with 

diabetes effective problem-solving skills, which could facilitate better coping and 

adjustment to daily diabetes management.  

Problem-Solving Therapy 

Problem-solving therapy (PST), which focuses specifically on teaching efficacious 

problem solving through instruction about the necessary tasks and skills within the five 
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components of the problem-solving process, has been shown to be beneficial in the 

treatment of various conditions (D’Zurilla & Nezu, 1999).  PST has been effectively used 

in smoking cessation interventions, in the treatment of marital problems, and most 

notably, has been utilized in the successful treatment of mood disorders (Arean et al., 

1993; D’Zurilla & Nezu, 1999).  Nezu and Perri (1989) showed that problem-solving 

therapy, where participants were trained in skills related to effective problem orientation 

as well as the four main components of problem-solving style, significantly decreased 

depression scores in participants with unipolar depression as compared to those in a wait-

list control condition.  

Nezu and colleagues’ recent research (2003) examined the impact of PST on adult 

cancer patients in “Project Genesis”.  They assessed the efficacy of a PST individual 

treatment condition and also a PST individual plus significant other condition (vs. a wait-

list control condition) to decrease psychological stress in adult cancer patients.  The 

sample included 132 adult cancer patients, who were randomized to receive either 10 

sessions, 1.5 hour/weekly of PST in an individual setting, or 10 sessions, 1.5 hr/weekly of 

PST with a significant other who was to act like a “problem-solving” coach by providing 

support for the patient, or no treatment for 10-12 weeks (with treatment being offered to 

these patients at the end of the trial).  They found that participants in either of the PST 

conditions showed significantly better improvements in psychological well-being (as 

measured by a variety of psychological questionnaires including the POMS, BSI, and 

CARES) as compared to the wait-list control condition.  Thus, Nezu’s research showed 

that PST was effective in aiding medical patients with their psychological distress. 



17 

 

Little research has examined the impact of problem-solving abilities and PST on 

initial weight loss.  Some research has evaluated problem solving and its impact on 

weight maintenance.  Perri and colleagues (2001) assessed the effectiveness of extended 

treatment interventions, in adults 21 - 60 years of age, subsequent to a 20-week standard 

behavioral weight-loss program.  Investigating the impact between a relapse prevention 

training (RPT) intervention, a problem-solving therapy (PST) intervention, and a no-

further contact condition (BT only), the authors believed that the extended treatment 

interventions would prove superior in facilitating successful weight maintenance as 

compared to the BT only condition.  In fact, they found no differences between RPT and 

BT only or between RPT and PST, but they did find significant differences between BT 

only and PST.  Those participants who had been randomized into the PST condition were 

more likely after one year post-treatment to maintain their initial weight loss as compared 

to those participants in the BT only group.  Furthermore, of those in the PST condition, 

35% achieved clinically significant weight losses as compared to 6% in the BT group.  

The authors also showed that participants in the PST condition had better adherence (as 

measured with a 7-point Likert scale self-report measure of nine key behavioral strategies 

including self-monitoring and stimulus control) to the healthy behaviors/weight-loss 

strategies taught in the initial weight-loss treatment as compared to those participants in 

the BT condition.  Lastly, the study showed that adherence to behavioral strategies was a 

partial mediator of the treatment condition effect such that the long-term success of 

participants in the PST condition was partially accounted for by their better adherence to 

behavioral weight-loss strategies (Perri et al., 2001).  Consequently, this study suggests 
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that problem-solving skills, as well as adherence to behavioral weight-loss strategies, are 

significantly associated with weight maintenance.   

Current Study 

Thus, recognizing the significant adverse impact of obesity in the U.S. and 

particularly in rural areas, the problem with weight maintenance, the influence of 

problem-solving skills on preventing weight regain, and the sparse research examining 

the effects of pre-intervention problem-solving abilities during the initial weight-loss 

intervention, this study endeavors to redress gaps in the literature by providing insight 

into the impact of problem solving on the management of obesity in women from 

medically-underserved Southern rural settings. The women, ages 50-75 years, 

participated in 2 phases of an 18-month weight management intervention.  Phase 1 

consisted of a 6-month intensive lifestyle intervention.  Phase 2 entailed a 12-month 

extended care period with participants randomized to problem-solving based 

interventions delivered via in-person sessions, by telephone contacts, or by mail (control). 

Specifically, the aim of the current study was to examine the impact of problem 

solving on weight loss at various points throughout the weight-loss process, investigating 

the following questions: (1) Do participants’ pre-intervention problem-solving abilities 

impact weight change at 6 months? (2) Do participants’ problem-solving abilities 

improve following the 6-month intervention? (3) Do improvements in participants’ 

problem-solving abilities following the 6-month intervention impact weight change at 6 

months? (4) Do improvements in participants’ problem-solving abilities from 6 to 18 

months or baseline to 18 months impact weight change over the trial?  (5) Do 

participants’ problem-solving abilities improve from 6 to 18 months or baseline to 18 

months differently in the telephone or in-person groups as compared to the mail group?  



19 

 

(6) Do improvements in participants’ problem-solving abilities from 6 to 18 months or 

baseline to 18 months mediate the impact of Phase 2 assignment on weight change? (7) 

Does Phase 1 adherence to self-monitoring mediate the effect of problem-solving abilities 

on Phase 1 weight change? and Does Phase 2 adherence to self-monitoring mediate the 

effect of improvements in problem solving on weight maintenance during Phase 2? 

We hypothesized: 

1. Higher pre-intervention problem-solving abilities, as measured by the SPSI-R, 
would be significantly associated with greater total percent body weight change at 
6 months. 

2. The weight-loss intervention would result in increased problem-solving abilities 
from baseline to 6 months. 

3. Greater improvements in problem-solving abilities from baseline to 6 months 
would be associated with greater total percent body weight change at 6 months. 

4a. Greater improvements in problem-solving abilities from 6 months to 18 months 
would be related to greater total percent body weight change from 6 months to 18 
months.  

4b Greater improvements in problem-solving abilities from baseline to 18 months 
would be related to greater total percent body weight change from baseline to 18 
months.  

5a. Problem-solving abilities would increase from 6 months to 18 months in the phone 
or in-person Phase 2 groups, but not in the mail group. 

5b. Problem-solving abilities would increase from baseline to 18 months in the phone 
or in-person Phase 2 groups, but not in the mail group. 

6a. The effect of extended care conditions on weight change from months 6 to 18 
would be mediated by changes in problem-solving skills from months 6 to 18.  

6b. The effect of extended care conditions on weight change from baseline to 18 
months would be mediated by changes in problem-solving skills from baseline to 
18 months.  

7a. The effect of changes in problem-solving skills from baseline to 6 months on 
weight change from baseline to 6 months would be mediated by Phase 1 adherence.  
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7b. The effect of changes in problem-solving skills from baseline to 18 months on 
weight change from baseline to 18 months would be mediated by Phase 2 
adherence. 
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Table 1-1. Overview of the Problem-Solving Process 
______________________________________________________________________ 
 
Problem Orientation  
• Problem perception - recognizing rather than denying or avoiding a problem 
• Problem attribution - attributing the problem to a modifiable cause 
• Problem appraisal - viewing the problem as an “opportunity” for self-improvement 

rather than a “threat” 
• Perceived control - viewing oneself as capable of changing the problem situation 
• Time /effort commitment - recognizing that effective problem solving requires time 

and effort 
Problem Definition and Formulation 
• Gathering relevant factual information - separating objective facts from assumptions 

or misconceptions 
• Understanding the problem - understanding what factors are responsible for the 

problem (i.e., its causes) 
• Setting a realistic problem-solving goal - setting specific, concrete, attainable goals 
• Re-appraising the problem - understanding the benefits of change versus status quo 
Generation of Alternative Solutions 
• Quantity principle - the more alternatives that are considered, the greater the odds of 

identifying a good one 
• Deferment of judgment principle - suspending judgment helps generate creative 

solutions 
• Variety principle - the greater the variety of solutions, the greater the chances of 

developing a solution  
Decision Making 
• Anticipating solution outcomes - identifying the expected positive and negative 

consequences of a solution 
• Evaluating solution outcomes - judging the likelihood that a solution will resolve a 

problem 
• Preparing a solution plan - identifying either a single solution or a solution 

combination 
Solution Implementation and Verification 
• Carrying out the solution plan - actual implementation of the specific plan for solving 

the problem 
• Self-monitoring - self-observation of the implementation of the solution plan and its 

outcome 
• Self-evaluation - judging whether the solution plan has resolved the problem 
• Self-reinforcement - recognizing successful problem resolution with positive self 

statement 
• Troubleshooting and recycling- if the problem is not resolved, returning to the 

problem-solving process 
________________________________________________________________________ 
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CHAPTER 2 
MATERIALS AND METHODS 

Participants 

Participants were healthy but sedentary women from medically underserved rural 

areas who volunteered to take part in an 18-month study examining the effects of a 

lifestyle weight-loss intervention on obesity and health.  Three cohorts of participants 

were recruited and randomized at 6-month intervals.  Eligibility requirements included 

being female, age between 50 - 75 years, body mass index (BMI) of 30 kg/m2 and above, 

and weight less than 350 pounds (so as to allow for measurement on a balance beam 

scale). 

Potential participants were excluded if, at screening, their medical history, clinical 

examination, or laboratory results revealed underlying diseases likely to limit lifespan 

and/or increase risk of intervention, such as: cancer requiring treatment in the past 5 

years, serious infectious diseases, myocardial infarction or cerebrovascular accident 

within the last 6 months, unstable angina within the past 6 months, congestive heart 

failure, chronic hepatitis, cirrhosis, chronic malabsorption syndrome, chronic pancreatitis, 

irritable bowel syndrome, previous bariatric surgery, history of solid organ 

transplantation, history of musculo-skeletal conditions that limit walking, chronic lung 

diseases limiting physical activity, serum creatinine > 1.5 mg/dl, anemia (hemoglobin < 

10 g/dl), and any other condition likely to limit five-year life expectancy.  

 Potential participants were also deemed ineligible based on the following criteria: 

metabolic values out of range, use of certain medications, and conditions or behaviors 
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likely to affect the conduct of the trial.  Metabolic exclusions included: fasting blood 

glucose > 125 mg/dl at screening if not known to be diabetic (diabetic patients under 

active treatment were enrolled if approved by primary provider), fasting serum 

triglycerides > 400 mg/dl at screening despite appropriate drug treatment, and resting 

blood pressure > 140 / 90 mmHg despite appropriate drug treatment.  Medication 

exclusions included: antipsychotic agents, monoamine oxidase inhibitors, systemic 

corticosteroids, antibiotics for HIV or TB, chemotherapeutic drugs, or current use of 

prescription weight-loss drugs.  Conditions or behaviors likely to affect the conduct of the 

trial included: unwilling or unable to give informed consent, unable to read English at the 

5th grade level, unwilling to accept random assignment, unable to travel to Extension 

Office for intervention sessions, participation in another randomized research project, 

weight loss > 10 pounds in past 6 months, likely to move out of the county in next 2 

years, major psychiatric disorder, excessive alcohol intake, body weight > 159 kg, and 

other conditions which in the opinion of the staff would adversely affect participation in 

the intervention.  Women who were pregnant or planning to become pregnant during the 

course of the study were also excluded. 

Measures 

Weight.  

Weight was measured to the nearest 0.1 kilogram using a calibrated and certified 

balance beam scale.  Weights were used to calculate total percent body weight change  

(e.g., percent weight change for Phase 1 was calculated: 6-month weight – baseline 

weight / baseline weight) for each participant across the trial.  Total percent body weight 

change was utilized instead of net weight change so as to account for participants’ 
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differing baseline or starting weights.  Percent weight change from baseline to 6 months, 

6 months to 18 months, and baseline to 18 months were treatment outcomes in this study. 

Social Problem Solving Inventory-Revised.  

Problem-solving abilities were assessed with the Social Problem Solving 

Inventory-Revised (SPSI-R; Maydeu-Olivares & D’Zurilla, 1996).  The SPSI-R is a 52-

item, self-report measure that asked participants to rate statements on a 5-point Likert 

scale ranging from 0 (not very true of me) to 4 (extremely true of me).  The SPSI-R is 

based upon the five-component model of social problem solving and has five scales.  

Problem orientation was measured on two scales: Positive Problem Orientation and 

Negative Problem Orientation.  Problem-solving style was assessed on the three 

remaining scales, which include: Rational Problem Solving, Impulsivity/Carelessness 

Style, and Avoidance Style.  The scores are inter-correlated such that a positive problem 

orientation is most highly correlated with a rational problem solving style (r = .6 to .7).  

A negative problem orientation is most highly correlated with the dysfunctional problem 

solving styles of impulsivity/carelessness (r = .5 to .6) and avoidance (r = .6 to .7).  

Furthermore, the relationships between SPSI-R subscales have been shown to be stable 

across different populations, varying in both age and psychiatric status (Maydeu-Olivares 

& D’Zurilla, 1996).   

These scores were combined to create a composite score, Social Problem Solving 

Summary Score, which was used in this study as both a predictor of treatment outcome 

and as a treatment outcome. This Social Problem Solving Summary Score, as well as the 

other 5 component scale scores, have a mean of 100 and a standard deviation of +15 

points.  The guidelines for interpreting scores are such that 0-70 is considered extremely 

to very much below normal, 71-85 is considered below normal, 86-114 is considered 
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normal, 115-129 is considered above normal, 130 and above is considered very much to 

extremely above average (Maydeu-Olivares & D’Zurilla, 1996).   Therefore, 

improvements in problem-solving scores can be interpreted by assessing upward 

movement (i.e., increases in scores) towards more higher functioning or more “above 

average” levels of problem-solving ability.    

One study examining the effects of PST on depression showed statistically 

significant improvements of 3-5 points in mean problem-solving ability (specifically on 

scales: problem definition and formulation, generation of alternatives, and decision-

making) from pre to post-treatment in a sample of depressed older adults was associated 

with clinically significant changes (i.e., improvements) in depression (Arean et al., 1993). 

The SPSI-R has sound psychometric properties with an internal consistency of .76 

to .92 and test-retest reliability of .72 to .88 (D’Zurilla, Nezu, & Maydeu-Olivares, 2002).  

The measure is also particularly noteworthy, as it has been shown to possess the 

sensitivity necessary to assess the effects of problem-solving skills training in clinical 

settings (Nezu, Nezu, Friedman, Faddis, & Houts, 1998). 

Self-Monitoring Records. 

Self-monitoring of foods consumed was a key intervention tool. These records 

allowed participants to compare their actual daily eating behaviors with their goal 

behaviors.  Therefore, these records facilitated an awareness in the participants that 

fostered initiation of corrective actions as needed when goals were not being met.  Thus, 

it was the process of utilizing self-monitoring on a daily basis that was meaningful, rather 

than the absolute accuracy of the records that was important in this study.   

It is important to note that self-monitoring is just one technique that denotes 

adherence to an intervention.  Because self-monitoring is supported in obesity research as 
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an important predictor of adherence and treatment outcomes (Sarwer & Wadden, 1999), 

completion of self-monitoring records was used as our proxy of adherence for this study.  

Specifically, only self-monitoring records that had total daily caloric intake calculated 

were used (i.e., partially completed records, which would not allow for meaningful self-

monitoring, were not utilized in calculating adherence). 

Self-monitoring was measured over the 24 sessions of Phase 1.  Thus, there was a 

possibility of having a maximum total of 161 records during initial treatment.  Self-

monitoring was also calculated during Phase 2, with the possibility of completing a 

maximum total of 364 records.  Phase 2 records were either given to the interventionist 

by the in-person group members at session or mailed in by the telephone-based and mail-

contact group participants. 

Procedure 

Recruitment. 

Participants were recruited through a variety of methods, including media articles, 

direct mailings, newspaper announcements, and presentations to community groups.  

Recruitment specifically targeted rural counties, utilizing the OMB classification of 

“rural”  (Ricketts, Johnson-Webb, & Taylor, 1998).  Following telephone screening, 

potentially eligible persons were invited to attend an assessment during which the 

purposes and procedures of the study were explained and informed consent was obtained.   

Initial Assessment. 

After providing consent, each individual underwent an electrocardiogram (ECG), a 

blood-draw, and a 6-minute walk test. Measurements of height, weight, and girth, and of 

resting heart rate and blood pressure were taken for each participant.  Participants 

completed medical history forms that included questions concerning current and past 
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illnesses, past surgeries, and current medication use.  They also completed other various 

questionnaires assessing dietary intake, physical activity, health-related quality of life, 

depressive symptoms, and problem solving.  Following the initial assessment, potential 

participant’s results were reviewed to determine if participation criteria had been met.  

Participants were then contacted via the telephone to inform them of their eligibility.  

Schedule of Assessment. 

Measures were administered at assessments occurring at baseline (pre-

intervention), 6 months (at the completion of Phase 1), and 18 months (at the completion 

of Phase 2).  

Phase 1. 

Phase 1 occurred during months 1-6 after initial randomization. Participants met in 

groups for 24 weekly sessions, each lasting approximately 90-minutes, in their local 

County Extension Offices.  Interventionists, who were either Family and Consumer 

Sciences Agents (FCS) or graduate students with a bachelors or masters degree in 

behavioral or exercise science, led the weekly groups.  All interventionists underwent 

extensive training, monitoring, and supervision throughout the full delivery of treatment.  

The individual sessions in Phase 1 had three main components.  The first 

component was a “check-in” segment, where participants had a private weigh-in and then 

met as a group to discuss progress made over the past week.  Each participant had an 

opportunity during this segment of the session to discuss any problems encountered or 

successes achieved since the previous session.  During this group check-in, participants 

provided support and suggestions for each other as problems or challenges were reported, 

while descriptions of achievements were met with an abundance of positive feedback.  

Skill training was the second major component of the Phase 1 sessions.  During this 
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segment of the session, the interventionist utilized session-by-session intervention plans, 

contained in the TOURS treatment manual, which provided specific objectives, activities, 

and handouts for the participants.  These session plans targeted skill building associated 

with cognitive-behavioral self-management skills (e.g., self-monitoring, goal-setting), 

proper exercise technique (e.g., importance of stretching), and nutritional training (e.g., 

accurate calculation of caloric intake).  A cooking demonstration and/or food tasting of 

low-fat, low-calorie foods occurred during this segment of the session during certain 

designated weeks of the trial.  Lastly, the final segment of the weekly Phase 1 sessions 

was a “check-out” discussion, where each participant identified specific behavioral goals 

(e.g., calorie goals, step goals) for the week.  The session ended with feedback and 

encouragement from the interventionist and group members regarding the goals for the 

upcoming week. 

During the Phase 1 sessions, the same treatment manual was utilized in all groups 

and all counties.  The main treatment objectives for Phase 1 were the same for all 

participants, including: decreasing caloric intake in a nutritionally sound manner and 

increasing moderate intensity exercise (primarily in the form of walking) to 180 minutes 

per week or 30 minutes a day/ 6 days a week, which translates to an extra 3000 steps per 

day (with approximately 100 steps equaling 1 minute of walking), so as to facilitate a 

weight loss of approximately 0.4 kg per week.  Other objectives for Phase 1 included: an 

increase in knowledge about healthy weight management (e.g., benefits of weight loss, 

basics of energy balance, and proper weight-loss methods), improvement in quality of 

diet (e.g., reduction in total fat consumption with a specific emphasis on decreasing 

saturated fat consumption, increase in consumption of fruits and vegetables, increase in 
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consumption of whole grains), increase in physical activity (e.g., gradual increase in daily 

steps as monitored by a pedometer), and acquisition of behavioral self-management skills 

(e.g., stimulus control, social support, and cognitive restructuring).  No formal problem-

solving therapy occurred during Phase 1. 

Phase 2. 

Phase 2 occurred during months 7-18 of the intervention. Main objectives for Phase 

2 included: maintenance of healthy eating behaviors (e.g., isocaloric intake tailored to 

maintain lost weight, maintenance of low consumption of fats), maintenance of healthy 

physical activity levels (e.g., maintenance of 180 minutes of moderate intensity exercise 

per week), and maintenance of behavioral skills aimed at weight management (e.g., 

ongoing or intermittent self-monitoring of weight and health behaviors, developing self-

reliance skills helpful in sustaining long-term weight management). 

In Phase 2, participants were randomly assigned one of three follow-up program 

conditions: (1) office-based (in-person) maintenance program, (2) telephone-based 

maintenance program, or (3) mail-contact.  A Latin Square design was employed, such 

that county, Phase 1 session time, and Phase 2 condition assignment were 

counterbalanced across the trial.  Individuals were initially randomly assigned to Phase 1 

groups, with schedule availability as the only limitation, and then each group was 

randomly assigned to a Phase 2 condition.  All groups were informed of their 

assignments at the conclusion of Phase 1 and were strongly encouraged to maintain the 

healthy lifestyle changes in diet and physical activity they accomplished during Phase 1.  

 Participants assigned to the office-based maintenance program continued to meet 

at the County Extension Office for on-site group sessions twice a month.  Phase 2 

sessions were comprised of three main components.  The first component was again a 
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“check-in” segment, similar to that of Phase 1, where participants were weighed and then 

met as a group for each participant to discuss what challenges (if any) were encountered, 

what went well during the past two weeks, and what problem or issue (if any) would she 

desire group assistance with.  Next, the key segment of the session involved the 

interventionist, who had been trained in PST, leading the group through the problem-

solving process.  The goal was to choose one group member’s problem and ultimately 

generate a solution plan for that participant to implement.  The interventionist used the 5-

stage problem-solving model to guide the participants through the problem-solving 

process.  The last component of the Phase 2 session was similar to the “check-out” 

segment of Phase 1, where participants identified specific behavioral goals for the 

upcoming 2-week period and then provided feedback and encouragement to each other 

regarding the goals.   

With consent of the participants, randomly selected sessions were video-recorded 

for quality control to ensure protocol adherence.  Interventionists’ adherence to the PST 

protocol during the Phase 2 in-person groups was checked routinely by the project’s 

treatment fidelity manager.   

Participants assigned to the telephone-based maintenance program were provided 

with a 15-page, detailed review describing the various problem-solving steps.  They also 

had two telephone contacts per month with their interventionist.  The phone-contact 

session had three main objectives: (1) prompt the participant to continue utilizing weight-

management skills learned during Phase 1, (2) use problem solving to identify challenges 

to successful weight maintenance and create plans to overcome those challenges, and (3) 

provide support and reinforcement for continued efforts at weight management.  These 
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phone sessions had three components, similar to those in the office-based program.  First, 

the interventionist “checked-in” with the participant.  The participant was asked to 

provide her weight as measured that week and how often she met her behavioral goals 

within the past two weeks.  The interventionist then asked what went well in the 

participant’s eating and activity and also what problems or challenges the participant 

encountered within the past two weeks.  Positive feedback was provided by the 

interventionist in response to participant’s achievement of goals and successful 

maintenance of healthy lifestyle behaviors.  In response to problems encountered by the 

participant, the interventionist guided the participant through the same 5-step problem-

solving process as implemented in the office-based maintenance program.  Again, the 

ultimate goal was for the interventionist to assist the participant in generating a solution 

plan to implement within the ensuing 2-week period between phone contacts.  The 

conversation ended with the familiar “check-out”, where the participant reviewed her 

goals for the next two weeks and was provided with feedback and encouragement from 

the interventionist.   

Phone conversations were approximately 10 - 15 minutes in length.  All 

participants had a specified time for their “phone appointment” with their interventionist.  

To maximize the likelihood of reaching participants by phone, up to five callbacks were 

made to individuals who could not be reached initially.  All telephone contacts were 

logged and a check-sheet was completed by the interventionist to record: the length of the 

phone session, the progress reported by the participant, a description of the problem-

solving process implemented, and the solution that was to be implemented by the 

participant before the next phone contact.  Lastly, with consent of the participant, 
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randomly selected phone calls were audio-recorded for quality control to ensure protocol 

adherence.  Interventionists’ adherence to the PST protocol during the Phase 2 telephone 

calls was checked routinely by the project’s treatment fidelity manager.   

Participants assigned to the mail-contact group were provided with a 15-page, 

detailed review describing the various problem-solving steps.  They also received 

biweekly newsletters providing psycho-educational information about nutrition and 

exercise.  The newsletters provided low-fat, low-calorie recipes and offered tips about 

healthy lifestyle behaviors that promote maintenance of lost weight.  The mail-based 

maintenance condition served as a control or comparison group to the effects of the PST 

implemented in the office-based and telephone-based maintenance programs.   

Analyses  

Hypothesis 1:  Higher pre-intervention problem-solving abilities, as measured by 

the SPSI-R, would be significantly associated with greater total percent body weight 

change at 6 months.  This hypothesis was examined by utilizing a Pearson product-

moment correlation analysis to assess if pre-intervention SPSI-R scores were 

significantly correlated with total percent body weight change from baseline to 6 months. 

Hypothesis 2:  The weight-loss intervention would result in increased problem-

solving abilities from baseline to 6 months.  This hypothesis was investigated utilizing a 

within-group repeated measures analysis of variance to assess if SPSI-R scores changed 

significantly from baseline to 6 months. 

Hypothesis 3:  Greater improvements in problem-solving abilities from baseline to 

6 months would be associated with greater total percent body weight change at 6 months.  

This hypothesis was examined with a Pearson product-moment correlation analysis to 
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assess if SPSI-R change scores from baseline to 6 months were significantly correlated to 

total percent body weight change from baseline to 6 months. 

Hypothesis 4a:  Greater improvements in problem-solving abilities from 6 months 

to 18 months would be related to greater total percent body weight change from 6 months 

to 18 months.  This hypothesis was investigated with a Pearson product-moment 

correlation analysis to assess if changes in problem solving from 6 months to 18 months 

were significantly correlated with total percent body weight change during Phase 2 of the 

trial. 

Hypothesis 4b:  Greater improvements in problem-solving abilities from baseline to 

18 months would be related to greater total percent body weight change from baseline to 

18 months.  This hypothesis was investigated with Pearson product-moment correlation 

analyses to assess if SPSI-R change scores from baseline to 18 months were significantly 

correlated with total percent body weight change over the entire the trial. 

Hypothesis 5a:  Problem-solving abilities would increase from 6 months to 18 

months in the phone or in-person Phase 2 groups, but not in the mail group.  This was 

examined with a 2 (time) x 3 (condition) repeated measures analysis of variance.  

Hypothesis 5b:  Problem-solving abilities would increase from baseline to 18 

months in the phone or in-person Phase 2 groups, but not in the mail group.  This 

hypothesis was examined with a 2 (time) x 3 (condition) repeated measures analysis of 

variance. 

Hypothesis 6a:  The effect of extended care conditions on weight change from 

months 6 to 18 would be mediated by changes in problem-solving skills from months 6 to 

18.  This hypothesis was assessed was examined using a series of analyses.  For change 
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in problem-solving abilities from 6 months to 18 months to act as a mediator of the effect 

of Phase 2 assignment on total percent body weight change from 6 to 18 months, the 

following conditions would need to be met:  (1) an ANOVA would have to show that 

Phase 2 group assignment impacted change in problem-solving abilities from 6 to 18 

months such that the telephone group as compared to the mail group or the in-person 

group as compared to the mail group significantly differed in changes in problem solving 

from 6 to 18 months, (2) t-tests would have to show Phase 2 assignment (i.e., to the 

telephone vs. mail group or in-person vs. mail group) produced significant differences in 

weight change from 6 to 18 months, (3) a regression analysis would have to show 

improvements in problem solving from 6 to 18 months significantly predicted weight 

change from 6 to 18 months, and (4) when both Phase 2 treatment condition assignment 

and improvements in problem solving from 6 to 18 months were in a regression model, 

such that the effect of the change in problem solving was controlled for, the impact of 

Phase 2 assignment on weight change from 6 to 18 months would have to be lessened 

(Baron & Kenny, 1986).   

Hypothesis 6b:  The effect of extended care conditions on weight change from 

baseline to 18 months would be mediated by changes in problem-solving skills from 

baseline to 18 months.  This hypothesis was assessed was examined using a series of 

analyses.  For change in problem-solving abilities from baseline to 18 months to act as a 

mediator of the effect of Phase 2 assignment on total percent body weight change from 

baseline to 18 months, the following conditions would need to be met:  (1) an ANOVA 

would have to show that Phase 2 group assignment impacted change in problem-solving 

abilities from baseline to 18 months such that the telephone group as compared to the 
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mail group or the in-person group as compared to the mail group significantly differed in 

changes in problem solving from baseline to 18 months, (2) t-tests would have to show 

Phase 2 assignment (i.e., to the telephone vs. mail group or in-person vs. mail group) 

produced significant differences in weight change from baseline to 18 months, (3) a 

regression analysis would have to show improvements in problem solving from baseline 

to 18 months significantly predicted weight change from baseline to 18 months, and (4) 

when both Phase 2 treatment condition assignment and improvements in problem solving 

from baseline to 18 months were in a regression model, such that the effect of the change 

in problem solving was controlled for, the impact of Phase 2 assignment on weight 

change from baseline to 18 months would have to be lessened (Baron & Kenny, 1986).   

Hypothesis 7a:  The effect of changes in problem-solving skills from baseline to 6 

months on weight change from baseline to 6 months would be mediated by Phase 1 

adherence. This hypothesis was assessed with a series of regression analyses. For Phase 1 

adherence to act as a mediator of the effect of changes in problem-solving skills from 

baseline to 6 months on total percent body weight change from baseline to 6 months, the 

following conditions would need to be met:  (1) a regression analysis would have to show 

that the change in problem solving from baseline to 6 months significantly predicted 

Phase 1 adherence, (2) a regression analysis would have to show that Phase 1 adherence 

significantly predicted weight change from baseline to 6 months, (3) a regression would 

have to show change in problem solving from baseline to 6 months significantly 

predicted weight change from baseline to 6 months and (4) when both change in problem 

solving from baseline to 6 months and Phase 1 adherence were in a regression model, 
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such that the effect of Phase 1 adherence was controlled for, the impact of change in 

problem solving on weight change would have to be lessened (Baron & Kenny, 1986). 

Hypothesis 7b: The effect of changes in problem-solving skills from baseline to 18 

months on weight change from baseline to 18 months would be mediated by Phase 2 

adherence.  For Phase 2 adherence to act as a mediator of the effect of change in 

problem-solving skills from baseline to 18 months on total percent body weight change 

from baseline to 18 months, the following conditions would need to be met:  (1) a 

regression analysis would have to show that the change in problem solving from baseline 

to 18 months significantly predicted Phase 2 adherence, (2) a regression analysis would 

have to show that Phase 2 adherence significantly predicted weight change from baseline 

to 18 months, (3) a regression would have to show change in problem solving from 

baseline to 18 months significantly predicted weight change from baseline to 18 months 

and (4) when both change in problem solving from baseline to 18 months and Phase 2 

adherence were in a regression model, such that the effect of Phase 2 adherence was 

controlled for, the impact of change in problem solving from baseline to 18 months on 

weight change would have to be lessened (Baron & Kenny, 1986).  
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CHAPTER 3 
RESULTS 

Participant Characteristics 

Of 1,350 people who made telephone inquiries concerning the study, 559 

underwent medical screening for eligibility.  Of the 559 who were assessed for eligibility, 

261 potential participants were screened out for the following reasons: BP > 140/90 

mmHg (35.5%); abnormal lipid values (16.9%); other screening visit results (13%); 

medical conditions, such as self-reported cardiac or musculoskeletal problems (12.5%); 

out of range values on screening visit results, such as glucose > 125 mg/dl (10%); out of 

range BMI (7.3%); and non-medical issues, such as not being able to attend meetings 

(4.7%).  Ultimately, 298 were deemed eligible to participate and accepted randomization 

to one of three treatment conditions.  Table 3-1 presents the baseline characteristics of the 

298 individuals who began the treatment program.   

Preliminary Analyses 

Of the 298 participants who were randomized, 297 completed the baseline SPSI-R.  

Analyses showed baseline problem-solving scores did not significantly differ by level of 

income, years of education, or ethnicity (ps > .05).  Of the 298, 278 participants (94%) 

completed the 6-month evaluation, with 273 of the 278 completing a full evaluation 

including the SPSI-R (see Table 3 for SPSI-R scale abbreviations).  The mean weight 

loss from baseline to 6 months was 8.3 + 6.0 kg (baseline values were carried forward for 

missing data in an intent-to-treat, ITT, analysis).  The mean adherence for Phase 1 was 

74%, with participants completing a mean of 119 Phase 1 self-monitoring records out of 
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a possible 161 records.  The mean percent reduction in weight was 8.6 + 6.1%.  Percent 

weight change achieved from baseline to 6 months was > 5% for the majority of the 

sample (68%), with (41%) of the sample achieving > 10% (see Figure 3-1 for proportions 

of the sample who achieved weight reductions of various percentages during Phase 1). 

At this time, 2 of 3 cohorts of participants have completed both Phase 1 and Phase 

2 of the trial, with the final cohort scheduled to finish in August 2006.  Of the 200 

participants in cohorts 1 and 2, 173 (87%) returned for the 18-month evaluation.  Of 

those returning for the 18-month evaluation, 148 were categorized as “Phase 2 

starters/Non-Phase 1 drop-outs”.  Phase 2 starters were defined as participants who did 

not withdraw from Phase 1, completed more than half of Phase 1 sessions, and attended 

at least 1 session during weeks 18-24 of Phase 1 (Note: Information about Phase 2 

treatment was discussed during sessions 18-24 of Phase 1).  Of the 148 Phase 2 starters, 

144 completed a full 18-month evaluation including the SPSI-R.  The other 4 Phase 2 

starter participants were weighed at 18 months but did not complete all necessary 

questionnaires for full completion of the 18-month assessment.  Analyses showed that 

these 144 “Phase 2 completers” (i.e., those who were Phase 2 starters and full 18-month 

assessment completers) did not differ significantly in baseline demographics or problem 

solving from the other 56 participants of cohorts 1 and 2 (ps > .05).  Also, analyses 

showed no significant differences between Phase 2 treatment conditions in regards to 

demographics, attrition rates, baseline weights, weights at 6 months, baseline problem 

solving, or problem solving at 6 months (see Table 3-3 for characteristics of Phase 2 

completers by treatment condition and Table 3-4 for weights of Phase 2 completers 

across the trial by treatment condition). Thus, analyses regarding Phase 2 outcomes will 
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be reported only for those 144 participants who actually received the Phase 2 treatment 

and completed a full evaluation at 18 months.  

The mean adherence for Phase 2 was 28%, with participants completing a mean 

of 101 Phase 1 self-monitoring records out of a possible 364 records.  The overall mean 

weight regain for the Phase 2 completers of cohorts 1 and 2 during Phase 2 was 2.0 + 7.5 

kg with an overall mean percent loss from baseline to 18 months of 8.6 + 8.8 %.  In terms 

of total percent body weight regain, an ANOVA showed percent weight regain from 

months 6 to 18 was significant by Phase 2 group assignment (F = 3.64, p = .029).  Post-

hoc tests with Sidak corrections showed significantly greater percent weight regain in the 

mail group as compared to the in-person group (p = .027), such that from 6 to 18 months 

participants in the mail group regained over 4% of their initial 6-month weight while 

participants in the in-person group regained less than 0.3%.  See Table 6 for percent 

weight change during Phase 2 by treatment condition and see Figure 2 for percentages of 

Phase 1 weight loss maintained during Phase 2 as a function of Phase 2 treatment 

condition. 

Primary Analyses 

To address hypothesis 1, (i.e., higher pre-intervention problem-solving abilities 

would be significantly associated with greater total percent body weight change at 6 

months), a Pearson product-moment correlation analysis was utilized to examine if pre-

intervention SPSI-R scores were significantly correlated to total percent body weight 

change from baseline to 6 months.  Results showed greater total percent body weight 

change at 6 months was significantly related to baseline Social Problem Solving 

Summary Score (n = 277, r = -.133, p = .027).  This shows a low (< 2% of variance 
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accounted for), significant association between higher pre-intervention problem-solving 

abilities and greater total percent body weight change during Phase 1.  

Because baseline Social Problem Solving Summary Score was significantly related 

to greater total percent body weight change at 6 months, individual SPSI-R scale scores 

were then assessed to provide further detail into component problem-solving abilities at 

baseline.  Specifically, greater total percent body weight change at 6 months was 

significantly related to baseline scores on Positive Problem Orientation (n = 277, r = -

.118, p = .05), Impulsivity/Carelessness Style (n = 277, r = .123, p = .042), and 

Avoidance Style (n = 277, r = .139, p = .021).  Lower scores on Impulsivity/ 

Carelessness Style and Avoidance Style and higher scores on Positive Problem 

Orientation were associated with greater decreases in weight from baseline to 6 months.  

These results revealed certain pre-intervention problem-solving abilities seem relevant to 

initial Phase 1 weight change. 

To address hypothesis 2, (i.e., the weight-loss intervention would result in 

increased problem-solving abilities from baseline to 6 months), a within-group repeated 

measures analysis of variance (ANOVA) was used to assess if SPSI-R scores changed 

significantly from baseline to 6 months.  We found that there were no significant changes 

in problem solving from baseline to 6 months (F = .95, p = .33). See Table 3-6 for SPSI-

R means and standard deviations for cohorts 1-3 at baseline and 6 months.  

It is important to note that a “ceiling effect” with regards to problem-solving scores 

may have occurred.  There were high levels of problem-solving abilities within the 

sample at baseline; thus, little room for improvement in SPSI-R scores from baseline to 6 

months or baseline to 18 months existed.  The mean and standard deviation for baseline 



41 

 

Social Problem Solving Summary Score found in our sample (n = 297, M = 106.5, SD = 

12.9) were somewhat higher as compared to a normative sample (M = 100, SD = 15) for 

the SPSI-R (D’Zurilla, Nezu, & Maydeu-Olivares, 2002) and the distribution was 

significantly negatively skewed (skewness statistic = -.444, SE = .141), such that the 

majority of the sample had above average problem-solving abilities at baseline (see 

Figure 3-3 for graph of negatively skewed distribution of baseline SPSIS scores).   

To address hypothesis 3, (i.e., greater improvements in problem-solving abilities 

from baseline to 6 months would be associated with greater total percent body weight 

change at 6 months), a Pearson product-moment correlation analysis was used to assess 

the relationship between SPSI-R change scores from baseline to 6 months and total 

percent body weight change from baseline to 6 months.  Results showed total percent 

body weight change from baseline to 6 months was significantly related to change from 

baseline to 6 months in Social Problem Solving Summary Score (n = 273, r = -.223, p = 

.001).  This shows a modest (> 5% of variance accounted for), significant association 

between improvements in problem-solving abilities during Phase 1 and greater total 

percent body weight change during Phase 1.  

Furthermore, because change from baseline to 6 months in Social Problem Solving 

Summary Score was significantly related to greater total percent body weight change at 6 

months, individual SPSI-R scale scores were then assessed, revealing that improvements 

in Positive Problem Orientation, Negative Problem Orientation, Decision Making, 

Solution Implementation and Verification, Rational Problem Solving, and 

Impulsivity/Carelessness Style were all significantly related to greater total percent body 

weight change at 6 months.  Results showed that from baseline to 6 months, as scores 
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increased on the following scales weight decreased: Positive Problem Orientation (n = 

273, r = -.152, p = .012) and Rational Problem Solving (n = 273, r = -.143, p = .018).  

Results showed that from baseline to 6 months, as scores decreased on the following 

scales weight also decreased: Negative Problem Orientation (n = 273, r = .155, p = .01) 

and Impulsivity/Carelessness Style (n = 273, r = .144, p = .017).   

This finding that improvements in problem-solving abilities over the first 6 months 

of treatment were significantly related to Phase 1 weight change, suggested the need for 

further exploration because previous findings from the analyses examining hypothesis 2 

revealed no significant changes in SPSI-R scores from baseline to 6 months.  Thus, 

analyses were utilized to examine the differences in changes in problem-solving abilities 

from baseline to 6 months in participants who achieved a clinically significant amount of 

weight loss (> 5%) as compared to those who did not achieve a clinically significant 

amount of weight loss, which may account for the discrepancy in findings between the 

analyses in regards to hypothesis 2 and hypothesis 3.  Indeed, two within-group t-tests 

showed significant improvements from baseline to 6 months in problem-solving abilities 

(SPSIS) in participants who lost 5% or greater of their total body weight from baseline to 

6 months (p < .001), while those who lost less than 5% showed a significant decrease (p 

< .001) in problem-solving abilities from baseline to 6 months (see Table 3-7 for SPSIS 

means and standard deviations by percent weight loss). 

Hypothesis 4(a), (i.e., greater improvements in problem-solving abilities from 6 to 

18 months would be related to greater total percent body weight change from 6 to 18 

months), was assessed using a Pearson product-moment correlation analysis.  Change in 
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Social Problem Solving Summary Score from 6 to 18 months was not significantly 

related to total percent body weight change from 6 to 18 months (p = .23).  

Hypothesis 4(b), (i.e., greater improvements in problem-solving abilities from 

baseline to 18 months would be related to greater total percent body weight change from 

baseline to 18 months), was assessed using a Pearson product-moment correlation 

analysis, which showed change in Social Problem Solving Summary Score from baseline 

to 18 months was significantly related to total percent body weight change from baseline 

to 18 months (n = 144, r = -.171, p = .04).  This shows a small to modest (< 3% of 

variance accounted for), significant association between improvements in overall 

problem-solving abilities over the intervention and greater total percent body weight 

change over the course of the trial.  Follow-up analyses showed weight change from 

baseline to 18 months was not significantly related to improvements from baseline to 18 

months in any other individual SPSI-R scales (ps > .05).   

To address hypothesis 5(a), (i.e., problem-solving abilities would increase from 6 

months to 18 months in the phone Phase 2 group or in-person group but not in the mail 

group), a 2 (time) x 3 (condition) repeated measures ANOVA was used to assess if Phase 

2 treatment condition significantly impacted change in problem-solving (SPSIS) scores 

from 6 months to 18 months.  Results showed no effect for time (p = .81) or for Phase 2 

condition (p = .64).  Thus, this suggests that problem solving did not significantly change 

from 6 to 18 for the sample as a whole or between specific Phase 2 treatment conditions.  

Furthermore, the Phase 2 treatment conditions did not differ in SPSIS scores at baseline 

(p = .35), 6 months (p = .60), or 18 months (p = .27).  See Table 3-8 for SPSIS means and 

standard deviations by Phase 2 condition.  
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 To address hypothesis 5(b), (i.e., problem-solving abilities would increase from 

baseline to 18 months in the phone or in-person Phase 2 groups but not in the mail 

group), a 2 (time) x 3 (condition) repeated measures ANOVA was used to assess if Phase 

2 treatment condition significantly impacted change in problem-solving scores from 

baseline to 18 months.  Results showed there was no effect by condition (p = .53) but 

there was an effect for time (F = 6.05, p = .015).  Thus, these results suggest that 

improvements in Social Problem Solving Summary Score were not significantly different 

by treatment condition, but rather the whole sample improved in problem-solving ability 

(see Table 3-9 for means and standard deviations for the total sample of Phase 2 

completers’ SPSI-R scores across the trial).  Follow-up t-tests showed that in addition to 

improvements in the Social Problem Solving Summary Score, participants’ scores also 

improved from baseline to 18 months on Avoidance Style (n = 144, t = 3.25, p = .001) 

and Impulsivity/Carelessness (n = 144, t = 2.02, p = .045).   

A follow-up 2 (time) x 1 (total sample) repeated measures ANCOVA showed that 

the significant time effect for change in problem solving (SPSIS) from baseline to 18 

months became non-significant when controlling for change in problem solving from 

baseline to 6 months (p = .235).  Thus, the significant improvements in problem solving 

over the entire trial were accounted for by improvements made during the initial 6-month 

intervention. 

To address hypothesis 6(a), (i.e., the effect of extended care conditions on weight 

change from months 6 to 18 would be mediated by changes in problem-solving skills 

from months 6 to 18), a 2 (time) x 3 (condition) repeated measures ANOVA showed the 

Phase 2 groups did not significantly differ in change in problem-solving abilities from 6 
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to 18 months (F = .45, p = .64), as shown in the analyses for hypothesis 5a.  Therefore, 

because Phase 2 group assignment (i.e., neither assignment to telephone vs. mail nor in-

person vs. mail) did not significantly impact change in problem-solving abilities over 

Phase 2, Phase 2 improvements in problem solving could not have mediated the impact 

of Phase 2 assignment on Phase 2 weight change (i.e., in-person achieving significantly 

better Phase 2 weight maintenance as compared to mail). 

To address hypothesis 6(b), (i.e., the effect of extended care conditions on weight 

change from baseline to 18 months would be mediated by changes in problem-solving 

skills from baseline to 18 months), a 2 (time) x 3 (condition) repeated measures ANOVA 

showed the Phase 2 groups did not significantly differ in change in problem solving 

abilities from baseline to 18 months (F = .64, p = .53), as shown in the analyses for 

hypothesis 5b.  Therefore, because Phase 2 group assignment (i.e., neither assignment to 

telephone vs. mail nor in-person vs. mail) did not significantly impact change in problem-

solving abilities from baseline to 18 months, improvements in problem solving from 

baseline to 18 months could not have mediated the effect of Phase 2 assignment on 

weight change from baseline to 18 months. 

To address hypothesis 7(a), (i.e., the effect of changes in problem-solving skills 

from baseline to 6 months on weight change from baseline to 6 months would be 

mediated by Phase 1 adherence), a series of regression analyses were used.  A linear 

regression showed change in Social Problem Solving Summary Score from baseline to 6 

months significantly predicted Phase 1 adherence (n = 273, r  = .223, p < .001).  A 

subsequent linear regression showed adherence to Phase 1 self-monitoring significantly 

predicted weight loss from baseline to 6 months (n = 273, r  = .540, p < .001).  Next, a 
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linear regression showed change in problem solving (SPSIS) from baseline to 6 months 

significantly predicted weight loss over Phase 1 (n = 273, r  = .223, p < .001).  Lastly, a 

hierarchical regression showed that in a regression model with only change in problem 

solving as a predictor, the model significantly predicted Phase 1 weight loss (r = .223, p < 

.001), such that change in problem solving from baseline to 6 months alone significantly 

predicted Phase 1 weight loss (Standardized Beta = -.223, p < .001).  Next, in a 

regression model that significantly predicted Phase 1 weight loss (r = .550, p < .001), 

which had both change in problem solving from baseline to 6 months and Phase 1 

adherence to self-monitoring both predicting total percent body weight loss from baseline 

to 6 months, such that Phase 1 adherence was controlled for, Phase 1 adherence remained 

a significant predictor of Phase 1 weight loss (Standardized Beta = -.515, p < .001), 

while the effect of change in problem solving on Phase 1 weight loss weakened 

(Standardized Beta = -.108, p = .038).  Thus, the association between improvements in 

problem solving and total percent body weight loss during Phase 1 was partially mediated 

by adherence to self-monitoring. 

Lastly, to address hypothesis 7(b), (i.e., the effect of changes in problem-solving 

skills from baseline to 18 months on weight change from baseline to 18 months would be 

mediated by Phase 2 adherence), a regression showed changes in problem solving from 

baseline to 18 months did not significantly predict Phase 2 adherence to self-monitoring 

(r  = .147, p = .08), although marginal significance was noted.  Therefore, because 

improvements in problem solving did not significantly predict Phase 2 adherence, Phase 

2 adherence could not have mediated the effect of improvements in problem solving from 

baseline to 18 months on weight change from baseline to 18 months.  
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Secondary Analyses 

Secondary analyses were utilized to further assess the relationship between Phase 2 

adherence and Phase 2 weight loss.  An ANOVA showed Phase 1 adherence did not 

differ by Phase 2 group assignment (p = .93).  However, a follow-up ANOVA showed 

Phase 2 adherence did differ by Phase 2 group assignment (F = 3.08, p = .049).  Post-hoc 

analyses with Sidak corrections showed the telephone group completed significantly 

more self-monitoring records during Phase 2 as compared to the mail group (p = .048).  

The telephone vs. in-person (p = .76) and the mail vs. in-person groups (p = .29) did not 

significantly differ in Phase 2 adherence (see Table 3-10 for number of records 

completed during Phase 1 and Phase 2 by treatment condition).  Therefore, because Phase 

2 adherence did not differ significantly between the two groups that differed in Phase 2 

weight change (i.e., the mail and in-person groups), Phase 2 adherence did not mediate 

the impact of Phase 2 assignment to mail or in-person conditions on Phase 2 weight 

change.  

Follow-up t-test analyses, however, showed that assignment to an active personal 

contact extended care group (telephone or in-person) as compared to the mail control 

group, (who had no personal contact with a health care professional), produced 

significantly different Phase 2 adherence (t = 2.41, p = .018), such that the active groups 

completed more self-monitoring records (M = 114.4, SD = 98.2) than the mail group (M 

= 76.0, SD = 87.1). The analyses also showed that assignment to treatment in one of the 

active groups produced significantly different percent body weight change from 6 to 18 

months as compared to assignment to the mail group (t = -2.50, p = .014), such that the 

active groups experienced significantly less percent body weight regain from 6 to 18 

months (M = .834, SD = 7.04) than the mail group (M = 4.15, SD = 7.84).  Furthermore, a 
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linear regression analysis showed Phase 2 adherence significantly predicted percent 

weight change from 6 to 18 months (n = 144, r  = -.416, p < .001).  Lastly, a hierarchical 

regression showed that in a regression model with only Phase 2 assignment to an active 

or control condition as a predictor, the model significantly predicted Phase 2 weight 

change (r = .212, p < .05), such that Phase 2 assignment alone significantly predicted 

weight change from 6 to 18 months (Standardized Beta = .212, p = .011).  Next, in a 

regression model that significantly predicted Phase 2 weight change (r = .438, p < .001), 

which had both Phase 2 assignment and Phase 2 adherence to self-monitoring both 

predicting total percent body weight change from 6 to 18 months, such that Phase 2 

adherence was controlled for, Phase 2 adherence remained a significant predictor of 

Phase 2 weight change (Standardized Beta = -.390, p < .001), while the effect of Phase 2 

assignment on Phase 2 weight change weakened such that it became non-significant 

(Standardized Beta = .138, p = .077).  Thus, the effect of Phase 2 assignment on weight 

change from 6 to 18 months was mediated by adherence. 
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Table 3-1. Baseline Characteristics (n = 298) 
________________________________________________________________________ 
Variable  M SD %         
 
Weight  (kg)  96.5 14.9   
Age (years)  59.3   6.3     
Ethnicity 
  Caucasian    75      
  African American   21      
  Hispanic      2        
  Native American     2        
Education  
  < 12 years    37      
  13-15 years    43      
  > 16 years    20  
Income 
  < $10,000      6      
  $10,000-$34,999   41      
  $35,000-$75,000   40  
  > $75,000    11      
  unknown      2  
________________________________________________________________________ 
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Table 3-2. SPSI-R Scales and Abbreviations 
________________________________________________________________________ 
Scale            Abbreviation        
 
Positive Problem Orientation     (PPO) 
Negative Problem Orientation    (NPO) 
Problem Definition and Formulation     (PDF) 
(Subscale of RPS)   
Generation of Alternative Solutions    (GAS) 
(Subscale of RPS)  
Decision Making      (DM) 
(Subscale of RPS) 
Solution Implementation and Verification   (SIV) 
(Subscale of RPS) 
Rational Problem Solving     (RPS) 
Impulsivity/Carelessness Style    (ICS) 
Avoidance Style      (AS) 
Social Problem Solving Summary Score   (SPSIS) 
________________________________________________________________________ 
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Table 3-3. Characteristics of Phase 2 Completers by Treatment Condition (n = 144) 
________________________________________________________________________ 

Telephone  In-Person  Mail 
   (n = 43)      (n = 51)   (n = 50) 

Variable          %          %        % 
 
Ethnicity 
  Caucasian          65          82       76 
  African American         33          16       18 
  Hispanic            2            2         4 
  Native American           0            0          2 
Education 
  < 12 years          42          43       36 
  13-15 years          42          51       54 
  > 16 years          16            6       10 
Income 
  < $10,000            5            4         4 
  $10,000-$34,999         40          47       23 
  $35,000-$75,000         46          45       51 
  > $75,000            9            4        20 
  unknown            0            0          2 
________________________________________________________________________ 
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Table 3-4. Weights (kg) of Phase 2 Completers by Treatment Condition (n = 144) 
________________________________________________________________________ 

Telephone  In-Person  Mail 
(n = 43) (n = 51) (n = 50) 

Weights    M   SD       M  SD      M SD    
 
Baseline    96.3   17.2    98.8 14.9  95.7 13.9  
6-Month    87.2   16.7    88.4 14.2  85.2 13.4 
18-Month    88.5   18.1    88.8 16.9  88.8 15.2 
________________________________________________________________________ 
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Table 3-5. Percent Body Weight Change from 6 to 18 Months by Phase 2 Condition  
(n = 144) 

________________________________________________________________________ 
Telephone  In-Person  Mail 

(n = 43) (n = 51) (n = 50) 
M   SD       M  SD      M SD    

 
Percent Weight Change  1.48    6.78          .292 a        7.27  4.15 b 7.84 
________________________________________________________________________ 
Note.  Means with different subscripts indicate significant between-groups differences (p 
< .05). 
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Table 3-6. Cohorts 1-3 SPSI-R Scores Across Phase 1 (n = 273) 
________________________________________________________________________ 

Baseline  6 Months 
SPSI-R Scales   M SD   M SD        

 
PPO    101.8 14.9   101.4 15.8    
NPO      92.1 11.1     91.7 11.5    
PDF      99.0 15.2   100.2 15.3   
GAS    102.0 15.0   102.3 15.9   
DM      98.0 14.4     99.0 15.7    
SIV    100.1 14.9   100.1 15.1   
RPS      99.6 15.0   100.4 15.8   
ICS      92.2 13.9     91.0 14.0   
AS      93.3 11.8     93.1 12.2    
SPSIS    106.5 12.9   107.1 13.4 
________________________________________________________________________ 
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Table 3-7. SPSI-S Scores Across Phase 1 by Category of Percent Weight Loss  (n = 273) 
________________________________________________________________________ 

< 5% Wt Loss > 5% Wt Loss 
   (n = 69) (n = 204) 

SPSIS Scores M SD M SD  
 
Baseline   109.3 11.5  105.6 13.2    
6-Month   106.7 13.1  107.2 13.5  
________________________________________________________________________ 
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Table 3-8. SPSI-S Scores Across Trial by Phase 2 Treatment Condition (n = 144) 
________________________________________________________________________ 

Telephone In-Person Mail 
(n = 43) (n = 51) (n = 50) 

SPSIS Scores   M SD  M SD  M SD       
 
Baseline   107.9 15.3  104.0 11.6  104.9 13.0  
6-Month    109.1 13.9  107.1 11.9  106.2 14.6  
18-Month   110.2 14.7  107.0 11.3  105.7 14.6 
________________________________________________________________________ 
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Table 3-9. Phase 2 Completers SPSI-R Scores Across Trial (n = 144)  
________________________________________________________________________ 

Baseline  6 Months 18 Months 
SPSI-R Scales   M SD  M SD  M SD       
 
PPO    101.1 15.1  101.6 16.2  101.0 16.6  
NPO      92.7 10.2    91.2 10.0    91.3 11.0  
PDF      98.2 16.1    99.9 16.4    99.7 15.7  
GAS    101.2 15.6  102.4 17.1  102.0 16.1  
DM      97.3 15.5    99.2 16.7    98.2 16.2  
SIV      99.0 15.9  100.4 16.1    99.5 14.6  
RPS      98.8 16.1  100.5 17.1    99.8 16.0  
ICS      93.5 a 14.5    90.9 14.1    91.4 b 12.9  
AS      94.0 a 11.6    92.9 11.4    91.1 b 10.3  
SPSIS    105.4 a 13.3  107.4 13.5  107.5 b 13.6 
________________________________________________________________________ 
Note.  Means with different subscripts indicate significant differences across time periods 
(ps < .05).  



58 

 

 
Table 3-10. Phase 2 Completers’ Self-monitoring by Treatment Condition (n = 144) 
________________________________________________________________________ 

Telephone In-Person Mail 
(n = 43) (n = 51) (n = 50) 

Self-monitoring   M   SD       M  SD      M SD    
 
Phase 1 records  139.4     31.7  138.3 36.1  136.7 30.6 
Phase 2 records  123.8 a   103.1  106.4 94.1    76.0 b 87.1  
________________________________________________________________________ 
Note.  Means with different subscripts indicate significant between-groups differences (p 
< .05). 
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CHAPTER 4 
DISCUSSION  

In the present study, we found small effects showing baseline problem-solving 

abilities and change in problem-solving abilities from baseline to 6 months were 

significantly related to total percent body weight loss from baseline to 6 months, and 

Phase 1 adherence partially mediated the effect of improvements in problem solving on 

Phase 1 weight loss.  We found problem-solving scores did not significantly change from 

baseline to 6 months or 6 to 18 months.  Scores from baseline to 18 months significantly 

improved in overall problem solving, accounted for by significant changes made from 

baseline to 6 months, and showed a small yet significant association with weight loss 

over the entire trial.  Lastly, improvements in problem-solving skills from 6 to 18 months 

or baseline to 18 months did not mediate the effect of Phase 2 group assignment on 

weight change.  However, we found Phase 2 adherence significantly mediated the effect 

of Phase 2 assignment on weight change from 6 to 18 months.  

Some limitations to this study should be noted.  First, in terms of problem solving, 

the ceiling effect due to participants’ above average levels of problem-solving abilities at 

baseline may have caused a restriction of change.  Thus, this may have limited possible 

increases in scores across the trial and can perhaps explain the findings that problem-

solving abilities did not significantly increase from baseline to 6 months or 6 months to 

18 months.  The above average problem-solving skills at baseline may possibly be 

accounted for by above average levels of education attainment within the sample, with 

the majority of the 298 participants at baseline (63%) having achieved education levels 
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greater than 12 years.  Also, only 2 of 3 cohorts were utilized in analyses examining 

Phase 2 outcomes.  Therefore, this reduced number of participants could have made it 

harder to detect significant relationships.  Next, although all interventionists participated 

in regularly scheduled training sessions so as to help ensure standardization of Phase 2 

treatment, Phase 2 treatment fidelity was not assessed quantitatively.  Thus, complete 

adherence to Phase 2 problem-solving protocol by each interventionist cannot be 

confirmed.  Lastly, we only assessed adherence through one technique: self-monitoring.  

There are many other self-regulatory skills that are taught to improve adherence to an 

intervention (e.g., stimulus control, self-reinforcement, and cognitive restructuring), 

which were not assessed in this study.  Furthermore, some participants’ records may have 

been more detailed and accurate than others.  Therefore, although research has shown 

adherence behaviors tend to cluster, such that successful adherence to one type of 

behavior is typically associated with successful adherence to another (The Diabetes 

Prevention Program Research Group, 2004), our utilization of only self-reported food 

monitoring records could have limited the full insight that may have been attained by 

using multiple, quality-controlled measures of adherence. 

While recognizing the limitations of the study, it is important to emphasize that this 

study’s findings add to the literature in a variety of ways.  First, this study provides 

knowledge about obesity treatment in a rural setting, which is important for a population 

who are medically underserved, understudied, and impacted by obesity-related diseases 

(Eberhardt et al. 2001; Economic Research Services, 1993).  For example, this study 

shows that barriers to obesity treatment in rural settings can be overcome such that 

successful weight losses can be achieved.  Therefore, while many high-cost obesity 
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treatment interventions have shown the efficacy of their interventions in university-based 

settings (Diabetes Prevention Program Research Group, 2004), this study showed that 

utilizing County Cooperative Extension Service Offices was an economical and effective 

way to provide obesity treatment to a population who often have difficulties finding 

transportation such that they can obtain medical care or preventative services (Economic 

Research Services, 1993).  Furthermore, as detailed below, insights from this study 

regarding the role of psychological factors (i.e., problem solving skills) and adherence to 

behavioral strategies (i.e., adherence to self-monitoring) in the process of weight 

management, are helpful in that they may aid in the development of effective lifestyle 

interventions targeting rural populations in the future. 

Specifically, this study provides insight into psychological factors impacting 

weight loss in lifestyle interventions, which few studies have examined prospectively 

(Byrne, 2002).  Our findings showed that baseline overall problem-solving abilities 

(SPSIS) and change in overall problem-solving abilities from baseline to 6 months were 

related to greater initial Phase 1 weight losses. Although the findings revealed only a low 

to modest, positive association between initial problem-solving abilities and initial weight 

loss, it adds to the scant literature on psychological contributors to early success in 

lifestyle interventions.   

Furthermore, our findings showed that particular pre-intervention problem-

solving abilities, including Positive Problem Orientation, Impulsivity/Carelessness Style, 

and Avoidance Style, appear to be related to initial weight loss.  This suggests that 

participants who entered the lifestyle intervention with a more positive outlook or 

orientation to problems obtained better weight losses from baseline to 6 months.  This 
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may have occurred because participants with a greater positive problem orientation may 

have had a greater tendency to expect a positive resolution to their challenges and 

possessed a greater self-efficacy, which may have enabled them to more actively 

participate in effective problem-solving strategies (D’Zurilla & Nezu, 1999).  For 

example, participants with a higher baseline positive problem orientation may have 

recognized that they would need to put a significant amount of time and effort into the 

intervention if they wanted to be successful in their weight loss.  Thus, they may have put 

more time into looking at nutrition labels, scheduling in exercise, and completing self-

monitoring records, all of which may have helped them achieve successful weight loss 

over Phase 1.  Furthermore, participants who reported less impulsivity or carelessness in 

their baseline problem-solving strategies obtained better initial weight losses.  This may 

be explained in that those participants who were less impulsive/careless, problem solved 

in a less hurried and more complete, effective manner (D’Zurilla & Nezu, 1999).  For 

example, participants who were able to be less impulsive or careless may have been able 

to make healthier food choices when dining at restaurants or at parties because they could 

carefully assess which food choices would be most nutritious and fit within their calorie 

goals, rather than impulsively choosing what initially appealed to them the most (e.g., 

high-fat, high-calorie foods).  Thus, their ability to not act impulsively or carelessly in 

their decision-making while eating out may have significantly impacted their caloric 

intake, such that they consumed many less calories, which may have ultimately aided in 

their successful weight loss over time.  Lastly, our findings suggest that those participants 

with lower baseline avoidance scores, who entered the weight-loss program reporting 

they were less likely to avoid problems or challenges, were achieved greater weight 
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losses at 6 months.  This lack of avoidance may have enabled greater initial weight losses 

because they may have been less likely to procrastinate, wait passively, or depend on 

others for a solution when problems arose.  Furthermore, less avoidant participants may 

have been more likely to acknowledge and actively try to resolve problems as necessary 

(D’Zurilla & Nezu, 1999).  For example, participants with low baseline avoidance style 

scores may have been more likely throughout the intervention to self-monitor to try to 

identify and redress problems that were occurring rather than trying to ignore or not 

actively seek information and solutions to certain problems (e.g., high caloric intake, low 

caloric expenditure) that may have been hindering their success in weight loss.  Thus, our 

findings may suggest that screening participants problem-solving skills prior to 

acceptance into the intervention, in terms of their level of overall problem-solving ability, 

positive problem orientation, impulsivity/carelessness, and avoidance, may provide an 

indication of who may be more likely to do well in the intervention and could add in 

small part to the decision-making process related to who is chosen to participate in the 

intervention. 

Next, our findings showed improvements made during the initial treatment from 

baseline to 6 months in Positive Problem Orientation, Negative Problem Orientation, 

Impulsivity/Carelessness Style, and Rational Problem Solving Style with its subscales of 

Decision Making and Solution Implementation and Verification, were also significantly 

associated with initial weight loss.  These improvements achieved during the lifestyle 

intervention, which had no formal problem-solving therapy training component, could 

have been accounted for by the numerous cognitive-behavioral strategies the participants 

were taught (e.g., how to talk back to negative thoughts, how to break dysfunctional 
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behavior chains, how to make less impulsive/more healthy food choices, and how to 

overcome barriers to participating in regular physical activity) that may have 

subsequently helped them improve in their problem-solving abilities. 

In addition, it is important to note that while these findings may represent actual 

improvements in problem-solving abilities and their significant impact on weight change, 

there is also the possibility that the significant findings are an artifact of participants’ 

biased opinions of their problem-solving skills based on their magnitude of Phase 1 

weight loss, which may have impacted their self-report of changes in problem-solving.  

Thus, participants who lost weight during Phase 1 may have self-reported they had 

improved in their problem-solving, whereas a participant who did not lose weight during 

Phase 1 may have been discouraged by her performance and thus rated herself as not 

improving or actually decreasing in problem-solving ability during Phase 1.   

In terms of the impact of Phase 1 improvements in problem solving on Phase 1 

weight change, our findings suggest that those participants who increased their likelihood 

to perceive a problem in a positive manner (i.e., perceive the problem as a challenge 

rather than threat) and decreased their negative orientation towards problems (i.e., their 

likelihood to perceive problems as threats that are “insurmountable”) obtained greater 

weight losses at 6 months.  This may have occurred because participants who had a 

higher positive problem orientation and a lower negative problem orientation may have 

been more likely to appraise a problem as something that is normal and “solvable” and 

were more likely to put forth the necessary efforts to resolve the problem (D’Zurilla & 

Nezu, 1999).  
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Levels of impulsivity and carelessness were again shown to be important in 

relation to initial weight loss.  Our findings suggest that those participants who decreased 

their likelihood towards impulsive or careless problem solving over the first 6 months of 

treatment obtained better weight losses.  Again, this most likely occurred because they 

were able to cope with problems in a more functional, less narrow or hasty manner. 

  Lastly, our findings suggest that those participants who improved their rational 

problem solving, particularly their decision-making and solution implementation and 

verification, obtained better weight losses at 6 months.  This may be explained in that 

those participants who improved their ability to problem solve in a deliberate, organized 

manner were better able to appropriately identify and employ effective solutions to their 

problems (D’Zurilla & Nezu, 1999).  Thus, our study showed the importance of problem-

solving abilities on initial weight-loss during a lifestyle intervention.   

Again it is important to note that improvements in problem-solving abilities 

during initial treatment were small (i.e, gains of only a few points) and accounted for 

only 5% of the variance in terms of weight loss over Phase 1.  Thus, 95% of the variance 

was not accounted for by changes in problem solving but rather other factors that 

impacted weight change.  Factors that may have been relevant in influencing weight 

change include: adherence to calorie and physical activity goals, utilization of social 

support, utilization of stress management skills, and utilization of other cognitive-

behavioral strategies taught over the course of Phase 1. 

Furthermore, we found that problem-solving abilities improved from baseline to 

18 months in overall problem solving (SPSIS), Avoidance Style, and Impulsivity/ 

Carelessness.  Although the significance was accounted for by Phase 1 improvements,  
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these findings again suggested a relation between problem-solving abilities and weight 

loss.  There was a significant association between improvements in overall problem 

solving over the course of the trial and weight loss from baseline to 18 months.  Thus, 

participants who improved in their general problem solving during the trial, and most 

importantly during Phase 1, obtained greater weight losses over the course of the trial.  

This may be explained in that those participants who improved their overall problem-

solving may have engaged in more constructive or effective problem solving, which may 

have enabled them to overcome barriers to long-term weight management. 

Next, our findings showed that the impact of improvements in problem-solving 

abilities on greater Phase 1 weight loss was partially mediated by adherence to Phase 1 

self-monitoring.  Therefore, this suggests that the benefit of participants’ improvements 

in Phase 1 problem solving was partially accounted for by their better adherence to self-

monitoring.  This finding, which highlights the importance of adherence to self-

monitoring to successful outcomes during weight-loss interventions, has been strongly 

supported by the weight-loss literature that emphasizes the value of self-monitoring on 

weight management (Sarwer & Wadden, 1999).  Self-monitoring has even been referred 

to as “the single most effective technique in behavioral treatment” (Perri, Nezu, & 

Viegener, 1992), in that it facilitates a heightened sense of awareness about daily food 

consumption, which is essential when trying to decrease caloric consumption so as to 

initiate or maintain weight-loss.  

 Furthermore, self-regulation theory (Kanfer, 1970) provides additional insight into 

the benefits of completing daily self-monitoring records when attempting to lose weight.  

Self-regulation, which refers to the process by which an individual tries to exert control 
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over his/her behavior/cognitions/environment, consists of three stages: (1) self-

monitoring, (2) self-evaluation, and (3) self-reinforcement.  The first stage, self-

monitoring, entails “deliberately and carefully attending to one’s own behavior” (Kanfer 

& Goldstein, 1980).  This is particularly important in obesity treatment, as self-

monitoring of eating enables participants to evaluate a variety of issues related to caloric 

intake that they may never had been aware of previously, including: how many calories 

they are consuming each day, what types of foods they are consuming, and what 

quantities of food they are consuming.  Next, through the self-evaluation stage, 

participants are able to utilize the information they learned about themselves in the self-

monitoring stage and judge how their behaviors compare to the behaviors they think they 

“ought to be doing”, which are also known as  “performance criteria” or “standards”.  In 

terms of obesity treatment, self-monitoring records allow participants to recognize if they 

are meeting their individual daily calorie goals, if they are coming close to meeting their 

goals, or if they are consuming many more calories than their daily goals allow.  

Furthermore, they can identify patterns of eating that may be beneficial (i.e., eating a 

healthy breakfast) or that may be hindering (i.e., consuming large amounts of saturated 

fats each day) their expected weight loss.  Finally, the third stage of self-reinforcement is 

the individual’s reaction to their self-observation and self-judgment.  In relation to weight 

loss, this may mean that if a participant self-monitors her eating, identifies that she is 

almost always eating within her daily calorie goal limit, and subsequently loses weight, 

she will be more likely to respond positively and be motivated to continue with her 

current behaviors.  If a participant recognizes from her self-monitoring that she is not 

meeting her goals regularly and is subsequently gaining weight, she may use this to 
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change her behaviors such that she may be more likely to meet her expected standards 

and lose or maintain her weight.  This exemplifies the importance of daily self-

monitoring in that eating behaviors can not be judged and modified, so as to stop weight 

regain, if deliberate efforts are not first made to vigilantly monitor eating habits.  Thus, 

continued self-monitoring, which facilitates self-regulation of eating behaviors, can be a 

powerful strategy for long-term weight management.  

Our findings again showed the importance of self-monitoring, such that Phase 2 

adherence to self-monitoring mediated the impact of Phase 2 assignment (to an active vs. 

control condition) on Phase 2 weight change.  The great importance of self-monitoring 

during Phase 2 on weight management during months 6 to 18 of the trial can be explained 

once more within the context of self-regulation theory.   During Phase 2, participants who 

continued to monitor their eating behavior were able to continue judging their eating 

habits against the “standards” they were taught during the intervention (i.e., proper 

nutrition, appropriate caloric intake vs. caloric expenditure), and modify their behaviors 

as necessary to fight weight regain and continue losing or maintain their weights.  A 

participant who successfully lost weight during Phase 1 with self-monitoring but chose 

not to self-monitor her eating behaviors during Phase 2 when trying to maintain her 

weight, most likely had a much more difficult time being aware of her actual caloric 

intake and thus would have been unable to as accurately judge how closely her eating 

behaviors matched her “standards” and would have become much more susceptible to 

post-treatment weight regain.  Therefore, our findings suggest that greater adherence to 

Phase 2 self-monitoring, which may have helped keep participants “on track” for 
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effective self-regulation of caloric intake, predicted less weight regain from 6 to 18 

months. 

Thus, the question becomes: Why would participants have chosen to stop utilizing 

self-monitoring skills that were so beneficial to their initial weight loss during Phase 1?  

It is here that the “maintenance problem” of obesity treatment becomes relevant and the 

reason why many researchers believe in a more “continuous-care” approach to obesity 

treatment becomes explicated.  First, participants’ perceptions of the benefits of 

continued practice of behavioral strategies learned during the initial treatment often 

becomes lessened during the weight maintenance period because goals shift from losing 

weight, which is often very motivating for participants, to then trying to “only” maintain 

or “stay at the same weight.”  Furthermore, staying at the same weight, or battling weight 

regain, after initial treatment actually becomes harder due to numerous physiological 

(e.g., decreased energy needs, decreased metabolic rate), psychological (e.g., unrealistic 

expectations, lack of reinforcement for maintenance), and environmental factors (e.g., 

constant exposure to low-cost, highly palatable, energy-dense foods) that actually prime 

participants for weight regain after initial treatment (Perri & Corsica, 2002).  Therefore, it 

appears that while teaching participants skills such as self-monitoring, goal-setting, and 

problem solving to overcome barriers is important for initial weight loss, it seems it 

becomes imperative that participants then be continually guided and encouraged to utilize 

those skills, especially when they may be losing motivation and perceiving higher costs 

as opposed to benefits in regards to maintaining healthy behaviors, so as to combat the 

almost inevitable post-treatment weight regain.  
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 Thus, this need for assisting participants in the continued utilization of important 

behavioral strategies, lends further credence to the idea of developing a continuous-care 

approach to weight management, where participants have extended contact with health 

care providers so as to facilitate more effective long-term weight management.  This idea 

has also been supported by research that has shown extended care models of weight 

management are in fact more successful than short-term approaches (Wadden, Butryn, & 

Byrne, 2004; Wadden, Crerand, & Brook, 2005; Wing, 2002).  Specifically, one study 

showed that participants in an extended care problem-solving therapy condition attained 

significantly better weight losses than a behavioral treatment group who had no follow-up 

after initial treatment.  Their study also showed an association between problem solving 

and adherence such that problem solving impacted adherence, which was a partial 

mediator of long-term weight maintenance (Perri et al., 2001).   

Our findings also showed that Phase 2 group assignment did not impact 

participants’ problem-solving abilities from 6 to 18 months.  Furthermore, our findings 

showed the entire sample did not significantly change or improve in problem-solving 

during Phase 2, which may be accounted for by the above average baseline problem-

solving scores and the “ceiling effect”, which was discussed earlier in this section, that 

left little room for additional improvement during Phase 2 treatment.  Phase 2 group 

assignment, however, did impact weight change from 6 to 18 months, such that those 

participants in the active conditions had significantly less weight regain than those 

participants in the mail-control group.  Specifically, the mechanism by which the active 

conditions impacted participants, such that they achieved better weight maintenance, was 

through enhanced Phase 2 self-monitoring.  Therefore, this suggests that the regular 
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contact with a health care professional, who helped participants problem solve to 

overcome barriers so as to maintain healthy lifestyle behaviors such as self-monitoring, 

significantly impacted weight change from 6 to 18 months for the participants in the 

active conditions such that they had less regain as compared to those in the mail group 

who had no continued contact with a health care professional.  This finding is supported 

by research that has shown therapist-led follow-up care enhances weight maintenance 

(Perri, McAllister, Gange, Jordan, McAdoo, & Nezu, 1988).   

It should be noted that due to the design of this study, which lacked a control 

group who had contact with a health care professional but received no PST, our findings 

cannot distinguish that the significant component of the active groups was the PST rather 

contact with an interventionist.  Therefore, our findings suggest that participants’ 

improvements in problem-solving abilities over a follow-up period was not as important 

as being in an active follow-up condition where they had regular contact with an 

interventionist, whose training in how to utilize the problem-solving process 

appropriately so as to aid, guide, motivate, and encourage participants may have 

impacted the participant’s such that they maintained better continued adherence to self-

monitoring, as compared to those in the control group. 

In conclusion, the results of this study suggest that in a rural population, baseline 

problem-solving abilities and improvements in problem-solving abilities over the first 6 

months of treatment are significantly related to initial weight loss in a lifestyle 

intervention, accounting for a small (2-5%) amount of the variance.  Furthermore, 

adherence to self-monitoring over the first 6 months partially mediates the effect of 

improvements in initial problem-solving abilities on initial weight loss.  Adherence 
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during Phase 2 of the intervention is especially important for long-term weight 

management from months 6 to 18 of the intervention as it mediates the effect of Phase 2 

assignment on Phase 2 weight change.  Therefore, findings from this study suggest that 

continued contact after initial treatment, so as to facilitate continued self-regulation 

through maintenance of healthy lifestyle behaviors/behavioral strategies such as self-

monitoring, is helpful for successful long-term weight management.  Thus, future 

interventions may benefit by utilizing a more “continuous-care” problem-solving 

approach to obesity treatment, which would utilize problem-solving based extended 

treatment, where participants have personal contact with health care professionals who 

have been trained in PST facilitation.  The trained health care professionals could then 

best assist participants in overcoming the numerous and chronic challenges associated 

with weight management and target important factors such as self-monitoring and other 

behavioral strategies associated with successful long-term weight management such as: 

regular weighing, eating a low-fat, low-calorie diet and participating in regular daily 

physical activity (Hill, Wyatt, Phelan, & Wing, 2005).  Furthermore, important goals for 

future studies in obesity treatment may be to try to identify what dose of extended care 

treatment is necessary for optimal maintenance of lost weight, while also considering 

cost-effectiveness (Wing, 2003).  Ultimately, the goal is to develop the most effective, 

economical weight management intervention, with the potential for wide dissemination, 

to successfully combat the epidemic of obesity in this country. 
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