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ABSTRACT
Leah Lynn Squires
PREDICTORS OF WEIGHT LOSS IN THE HEALTHY LIVING PARTNERSHIP TO
PREVENT DIABETES: A RANDOMIZED CONTROL TRIAL

Thesis under the direction of Jeffrey A. Katula, Ph.D., Department of Health and
Exercise Science

Type 2 diabetes affects 8.3% of the U.S. adult population and is the leading cause of
kidney failure nondramatic lower limb amputation and blindness (CDC, 2011). With the
continuing increase in the prevalence of the disease, clinicians and researchers have
focused on preventing diabetes in those who are at high risk for developing diabetes (i.e.
prediabetic). Although research has been successful at inducing weight loss to prevent
the onset of diabetes in those who are prediabeti, there is still a large variability in those
who succeeded at losing weight in previous studies. Therefore the purpose of this study
was to examine social cognitive predictors of weight change. More specifically, the
present study tested whether changes in social cognitive variables following the intensive
phase (6-months) of a lifestyle weight loss intervention predict 6- and 12-month changes
in body weight in adults high at risk of developing diabetes. Three hundred and one prediabetics (Mean (SD) age = 58 (9.5) years; BMI=32.7(4.0) m/kg2; fasting blood glucose
= 105.5 (11.3) mg/dL) were randomly assigned to either a lifestyle weight loss
intervention (LWL) or receiving the enhanced usual care condition (UCC). The goal of
the LWL was to induce ≥7% weight loss through creating energy deficit by increasing
vii

physical activity and reducing caloric intake. The intervention consisted of weekly group
meetings for 6 months and then monthly meetings for 18 months administered by
Community Health Workers. The UCC comprised of two individual meetings with a
registered dietician and a monthly newsletter. Potential predictors were measured from
baseline to 6 months through self-report psychosocial physical activity and dietary
surveys and weight change was examined as a continuous variable at 12 months.
Multiple regression analyses revealed that baseline to six month changes in satisfaction
with physical appearance (p<.0001) exercise self-efficacy (p=.0004) caloric intake
(p=.0005) and weight loss self-efficacy (p=.0054) were significant predictors of 6-month
weight change. The analyses additionally revealed satisfaction with physical appearance
(p<.0001) exercise self-efficacy (p=.0366) weight loss self-efficacy (p=.0315) and caloric
intake (p=.0427) were significant predictors of 12 month weight change. These results
demonstrate that individuals who increase their self-efficacy for exercise and weight loss,
improve their satisfaction with physical appearance, and decrease their caloric intake will
have greater short and long term weight loss. Therefore adapting a social cognitive
weight loss program in a community based translation of the DPP and focusing on selfefficacy and satisfaction could potentially increase the number of patients that are
successful at maintaining weight loss.
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INTRODUCTION
Type 2 diabetes is one of the most common, preventable, and costly chronic
diseases in the United States. Approximately 26 million U.S. adults have type 2 diabetes
and 35% adults have prediabetes and are therefore at risk for developing type 2 diabetes
(CDC, 2011). In 2010 alone, roughly 1.9 million adults were diagnosed with diabetes
and this is estimated to double by the year 2050 (Boyle, Thompson, Gregg, Barker, &
Williamson, 2010; CDC, 2011). Diabetes contributes to over 200,000 deaths per year
making it the seventh leading cause of death in the U.S. (CDC, 2011). Diabetes
comorbidities include kidney disease, limb amputation, blindness, heart disease and
stroke. Furthermore, the estimation of health care costs associated with diabetes is
$174billion dollars per year for direct and indirect medical care (CDC, 2011).
Taken together, the decreased mortality rates, increased incidence, and the
corresponding increased prevalence has led to increased diabetes associated
complications and increased overall public health burden and highlights the critical need
for prevention research. With 85% of diabetics being overweight or obese, attention in
research and clinical settings has focused on weight loss and weight loss maintenance
(Maggio & Pi-Sunyer, 1997). The reduction of excess body weight has been found to be
critical in glucose reduction and the subsequent prevention of diabetes (Knowler et al.,
2002; Tuomilehto et al., 2001). Two breakthrough studies, the Diabetes Prevention
Program (DPP; Knowler et al., 2002) and the Finnish Diabetes Prevention Study (FDPS;
Tuomilehto et al., 2002), reducted the risk for developing diabetes in individuals
participating in a lifestyle weight loss program. The compelling results from these trials
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prompted numerous researchers to develop models replicating the DPP lifestyle weight
loss program in order to translate the original study.
Because of landmark finding of the DPP and FDPS, the core component of
translational diabetes prevention research programs is the promotion of lifestyle weight
loss. While the relationship between weight loss and diabetes prevention is well
established, there is still large variability in the amount of weight lost in behavioral
weight loss studies. In the DPP and FDPS, only about half of participants achieved the
weight loss goals. Although these studies have been effective at reducing diabetes
incidence, they demonstrate the complexity of the weight loss process. Furthermore, to
date, no DPP translational study has examined variables that are associated with weight
loss. It is vital that researchers identify potential psychosocial, demographic, and
behavioral predictors of the process of weight loss. This will allow researchers and
programmers to understand the processes that occur during weight loss that are important
for maintaining that weight loss (P J Teixeira, Going, Sardinha, & Lohman, 2005b).
Therefore, the purpose of this study is to identify psychosocial and behavioral predictors
of initial weight loss and weight loss maintenance in a DPP translational study.

x

REVIEW OF THE LITERATURE
Significance of Diabetes and Prevention
Recent studies estimate that 8.3 percent, or 26 million people, have type 2
diabetes in the United States (CDC, 2011). In the last decade, the mortality associated
with diabetes has decreased due to advanced medical care and earlier detection, however
the prevalence of the disease has increased (Sloan et al., 2008). This rise in prevalence is
accompanied by increases in complication associated with diabetes including, but not
limited to, cardiovascular disease, kidney disease, neuropathy, and blindness (CDC,
2011). The prevention of type 2 diabetes is critical in order to attenuate the health care
burden associated with diabetes mellitus.
Large Scale Trials of Diabetes Prevention
Several large-scale clinical trials have demonstrated the success of a lifestyle
weight loss program to prevent diabetes in those at risk for developing type 2 diabetes.
As noted above, the DPP (Knowler et al., 2002) and FDPS (Tuomilehto et al., 2002) were
two landmark studies demonstrating that modest weight loss can reduce the incidence of
type 2 diabetes in individuals at high risk for diabetes (i.e., elevated blood glucose). Each
study had a specific weight loss goal for prediabetic participants and attempted to achieve
the weight loss goal of 7% in the DPP and 5% in the FDPS through a lifestyle
intervention. Fifty percent of participants in the DPP achieved the weight loss goal after
the intervention and 38% maintained the initial weight loss at an average of 2.8 years of
follow up. Results revealed decreases in fasting glucose of 4 mg/dL and the risk of
developing diabetes decreased by 58% (Knowler et al., 2002). Forty-three percent of
participants in the FDPS achieved their weight loss goal resulting in significant
1

reductions in fasting glucose by 5 mg/dL and risk of developing diabetes by 58%
(Tuomilehto et al., 2001). In the Diabetes Prevention Program, the incidence of diabetes
was 4.8 cases per 100 person-years in the lifestyle weight loss intervention which was
significantly greater than the incidence of 11.0 and 7.8 cases per 10 person-years in the
placebo and metformin groups. Results from these trials visibly established the benefits
of a weight loss program for individuals at high risk for developing type 2 diabetes.
DPP Translational Studies
Due to the success of the DPP, several studies have attempted to translate the DPP
lifestyle weight loss program to “real world” settings. Previous studies have implemented
the DPP in churches, gyms, hospitals, work places, and other community settings.
Whittemore (2011) reviewed 16 DPP translational studies conducted in these settings. Of
the studies reviewed, the average follow-up ranged from 3 months to 2 years, weight loss
varied between -1.0 kg to -8.6 kg, and there was a wide variability in attendance (5793%) (Whittemore, 2011). The author first concluded that translational diabetes
prevention programs do have the potential to achieve positive outcomes in terms of the
reach, efficacy, adoption, implementation, and maintenance of programs. Second,
hospital outpatient diabetes education models of care were especially efficacious at
inducing weight loss. Third, community and work/church settings had the greatest
potential to reach diverse adults. The DPP translational literature suggests that a number
of individual approaches for translating the DPP lifestyle weight loss intervention seem to
be feasible and effective to induce weight loss for the prevention of diabetes. However, it
seems reasonable that there needs to be a combination of the previously successful
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components of DPP translation studies in order to maximize the likelihood of preventing
diabetes.
Overview
Although the diabetes prevention translational studies have generally been
successful at inducing modest levels of weight loss, no study has examined correlates, or
predictors of weight loss. The identification of psychosocial predictors of short-term
weight loss and maintenance of weight loss can enhance our understanding of the process
of achieving a healthy body weight. Therefore, this review will discuss studies that have
examined predictors and correlates of lifestyle weight loss intervention effects on obese
samples and the theories that have been applied. Furthermore, this review will be
modeled after previous reviews of similar literature (e.g., Stubbs et al., 2011) and will
discuss theoretical frameworks, initial/shorter term weight loss and the maintenance of
weight loss separately. Additionally, the short term and long-term weight loss sections
will include the following subsections: Definitions of success, treatment variables of
previous studies, correlates of success, predictors of success, change in variables during
the interventions, and describing psychosocial constructs. Taken together, the behavioral
weight loss trials that have examined predictors were four months to one year of followup, involved group and individual sessions for behavior change, and had sample sizes
between 77 to 1079 participants with ages ranging between 37.6 to 66.9 years and initial
BMIs ranging between 30.1 to 43 kg/m2.
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Theoretical Approaches to Weight Loss
Numerous distinct theoretical frameworks have been used to examine correlates,
predictors, and mediators of weight loss. The theories applied to weight loss
interventions include Self-determination Theory (Ryan & Deci, 2000), the Reciprocal
Effects model (Marsh and Craven 2006), the Transtheoretical model (Prochaska &
Velicer, 1997), the Theory of Planned Behavior (Ajzen, 1991), and Social Cognitive
Theory (Bandura, 1997a). Variables from these theories have shown to be significant
correlates, predictors, and mediators of short term and long-term weight loss and
therefore increasing the importance to understand these constructs.
Self-determination theory focuses on increasing competence and internal
regulation toward exercise and weight control through providing adequate structure and a
range of options to choose from, supporting autonomous decisions during the program,
and encouraging participants to explore their own motivations (Ryan & Deci, 2000).
Variables measured within this theory include eating flexibly restraint, emotional eating,
perceived barriers to exercise, and exercise self-efficacy (Pedro J Teixeira et al., 2010a).
The Reciprocal Effects model describes the causal relationship between a specific
component of psychological wellbeing and a performance indicator as being dynamic and
reciprocal. Variables measured within this theory include total mood disturbance, body
size dissatisfaction, depression, and body attractiveness (Palmeira et al., 2010a). The
Transtheoretical model assumes that behavior change progresses through a series of
qualitatively distinct stages, known as stages of change. This model also includes a set of
constructs that explain how people progress along the stages of change known as the
processes of change. The stages of change include precontemplation, contemplation,
4

preparation, action, and maintenance (Prochaska & Velicer, 1997). Variables measured
within this model include behavioral processes of change and weight loss self-efficacy
(Palmeira et al., 2007a). The Theory of Planned Behavior suggests that a person’s
behavior is determined by their intentions to perform a behavior and by their perceived
behavioral control (Ajzen, 1991). To examine the nature of this theory, intentions,
attitude, subjective norms, and perceived behavioral control have been previously
measured (Palmeira et al., 2007a). The final theory, Social Cognitive Theory, assumes
people are capable of self-reflection and self-regulation through the constant interaction
and reciprocal effects between behavior, environment, and the person (Bandura, 1997a;
Maddux, 1995). The capacity of a person to act is a function of the degree a person
believes they can complete the specific action. Variables measured within this theoretical
framework include self-efficacy, body satisfaction, outcome expectancies, mood, and
self-regulatory skills (Annesi & Gorjala, 2010; Annesi & Whitaker, 2010; Burke,
Mansour, Beilin, & Mori, 2008; Palmeira et al., 2007).
Initial (Intensive) Weight Loss Success in Adults
Defining weight loss and weight loss success
The lifestyle weight loss intervention effect has been operationalized in many
different ways in studies examining predictors of weight loss effects. Some studies
define the effect as a predetermined weight loss goal that represents weight loss success
(i.e. dichotomous outcome of success or failure). Others categorize participants based on
a predetermined percentage of baseline body weight (e.g., 5%, 7%, 10%). For example,
Teixeira et al., (2002) categorized participants that achieved at least 90 percent of their
target weight loss as successful; participants that did not achieve 90% of their target
5

weight loss goal were categorized as failures. (Pedro J Teixeira et al., 2002a). The
Diabetes Prevention Program and Teixeira and colleagues (2010) chose a weight loss of 7
and 5 percent, respectively, to determine successful weight loss and then examined
predictors and mediators of the successful group (Pedro J Teixeira et al., 2010; Wing et
al., 2004). In contrast, Teixeira et al. used three tertiles based on the range of amount of
weight lost and then compared baseline psychosocial factors between the three tertiles
(Pedro J Teixeira et al., 2002). However, Annesi and Whitaker separated weight loss into
quartiles and then defined the quartile with the greatest weight loss as successful and the
quartile with the least weight loss as unsuccessful for their analyses (Annesi & Whitaker,
2010). Most commonly, studies define the intervention effect as change in body weight
as a continuous variable that is expressed as unit of body mass (e.g., kg) or percentage of
initial body weight. Teixeira et al., Palmeira et al., and Burke et al. examined weight
change over a four-month period and Annesi and Gorjala measured change in BMI over
six months (Annesi & Gorjala, 2010; Burke et al., 2008; Pedro J Teixeira et al., 2004).
Intervention Characteristics
Lifestyle interventions and behavior modification are the primary avenues for
treatment in weight loss studies. While the goal of treatment is typically negative energy
balance through physical activity and change in diet, the duration and type of intervention
and samples studied vary. In nine studies reviewed, five studies had an intervention that
lasted four months, four studies had their interventions lasting six months, and one study
conducted the weight loss intervention over a one-year period. Five studies consisted of
weekly group meetings, one study required participants to attend 30 group sessions in one
year, whereas four studies conducted six to sixteen group sessions over the course of the
6

intervention to supplement individual consults. For example, Annesi and Whitaker
(2010) had participants attend six group meetings lasting 45 to 60 minutes in addition to
six one-on-one meetings lasting one hour over the course of six months (Annesi &
Whitaker, 2010). During group and individual meetings for all studies reviewed, the core
material was behavior modification for diet and physical activity to lose weight.
Samples sizes ranged between 77 to 288 men and women, with the Diabetes
Prevention Program having 1079 men and women. The average age ranged between 37.6
to 66.9 years and the average BMI ranged between 30.1 to 43 kg/m2 (Burke et al., 2008;
Palmeira et al., 2007, 2010; Pedro J Teixeira et al., 2002, 2002, 2004, 2010, 2010; Wing
et al., 2004; Rejeski et al., 2011). Table 1 provides detailed information studies that have
examined mediators and/or predictors of behavioral intervention effects on weight loss.
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Correlates of weight loss success
Comparing the results of studies that have examined the correlates of weight loss
resulting from behavioral weight loss interventions is problematic for a number of
reasons. First, there is wide variability in the constructs studied and included for
analyses. Second, studies use different theoretical frameworks for the interventions
which contributes to the difference in measurements. Despite these problems, it is still
useful to examine and compare significant correlates across various studies. For
organizational purposes, the psychosocial variables that will be reviewed are categorized
as patient factors, process variables, or behavioral changes and be presented Table 2.
Patient factors are typically pretreatment variables that characterize an individual.
Process variables are attributable to the experiences of an individual during their weight
loss history. Behavior changes mean the change in behavior profiles during treatment
(Stubbs et al., 2011). A separate section will provide definitions of the constructs.
Many patient factors correlate with weight loss success. The DPP reported
several demographic variables of initial weight loss success. These demographic
variables include age greater than 65 years (p<.01), white ethnicity (p<.0001), male
gender (p<.05), and marital status (p=.02) (Wing et al., 2004). Two studies examined
self-esteem with only one study reporting self-esteem to have a negatively significant
relationship with weight loss (Pedro J Teixeira et al., 2002, 2004). Change in exercise
self-efficacy was a significant and negative correlate of weight change in two of three
studies that examined it (Palmeira et al., 2007; Pedro J Teixeira et al., 2004, 2010).
Burke et al., (2008) found changes in exercise barriers to positively correlate with weight
change at four months and change in exercise beliefs to negatively correlate with weight
9

change at four months (Burke et al., 2008). Three studies examined eating self-efficacy
with two finding it to have a significant negative relationship with initial weight loss
(Palmeira et al., 2007; Pedro J Teixeira et al., 2002, 2010). Burke et al., (2008) found
changes in diet barriers to positively correlate with weight change (Burke et al., 2008).
Four studies have a significant positive relationship between body size dissatisfaction and
initial weight loss (Palmeira et al., 2010; Pedro J Teixeira et al., 2002, 2004, 2010). One
study has reported a significant and positive relationship between concerns with body
shape and weight loss, whereas another study did not find a significant relationship
(Pedro J Teixeira et al., 2002, 2010). Body attractiveness was a significant and positive
correlate with weight loss in two studies (Palmeira et al., 2010; Pedro J Teixeira et al.,
2010). Two studies found physical self-worth to have a significant negative relationship
with initial weight loss (Palmeira et al., 2010; Pedro J Teixeira et al., 2010). Total mood
disturbance and depression were significant and positive correlates of initial weight loss
in one study (Palmeira et al., 2010). Two studies examined exercise perceived barriers as
a correlate of initial weight loss and only one of the two studies found a positive and
significant relationship (Burke et al., 2008; Pedro J Teixeira et al., 2002). Teixeira et al.,
reported self-motivation as a significant negative correlate of initial weight loss in two
separate studies (Pedro J Teixeira et al., 2002, 2004). Annesi and Whitaker did not
examine correlations but found baseline differences in physical self-concept, body
satisfaction, total mood disturbance, and tension between successful and unsuccessful
weight loss groups (Annesi & Whitaker, 2010).
Process variables are variables attributable to or experienced by an individual
during their weight loss history (Stubbs et al., 2011). The number of diets in the past year
10

was a positive and significant correlate according to two studies (Burke et al., 2008;
Pedro J Teixeira et al., 2002). Participants considering their weight at 16 weeks to be
acceptable had a significant and positive correlation with successful weight loss in two
studies (Pedro J Teixeira et al., 2002, 2004). Teixeira et al., (2002) found the following
variables to be significant correlates of weight loss: years at current weight, happy with
weight at 16 weeks, and the impact of weight on quality of life (Pedro J Teixeira et al.,
2002). Burk et al., (2008) found support from relatives to negatively correlate with
weight change at four months (Burke et al., 2008).

Table II. Correlates of Initial Weight Loss
Factor
Patient Factors
Age (>65 yrs.)
Ethnicity (white)
Gender (male)
Marital status
Self-esteem
Exercise SE
Perceived barriers to Exercise
Change in exercise barriers
Change in exercise beliefs
Eating SE
Changes in diet barriers

Body size dissatisfaction

Correlation

P Value

Study

+
+
+
+
r= -.26
r= -.01
r= -.19
r= -.29
r= -.03
r = .21
+
r= -.19
r= -.25
r= -.06
+
r=.26
r=.51
r=.37

P<.01
P<.0001
P<.05
P=.02
P<.005
P=.930
P<.05
P<.001
P=.750
P <.05
P=.006
P=.069
P<.05
P<.001
P>.05
P=.078
P<.01
P<.001
P<.001

Wing et al., (2004)*
Wing et al., (2004)*
Wing et al., (2004)*
Wing et al., (2004)*
Teixeira et al., (2002)
Teixeira et al., (2004)
Teixeira et al., (2010)
Palmeira et al., (2007)
Teixeira et al., (2004)
Teixeira et al., (2002)
Burke et al., (2008)*
Burke et al., (2008)*
Palmeira et al., (2007)
Teixeira et al., (2010)
Teixeira et al., (2002)
Burke et al., (2008)*
Teixeira et al., (2002)
Teixeira et al., (2010)
Palmeira et al., (2010)

r= .18

P=.038

Teixeira et al., (2004)
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Theoretical
Framework

SCT; SDT
SCT
SCT
SCT
SCT; SDT
SCT

SCT; SDT

Table II Continued. Correlates of Initial Weight Loss
Factor
Concerns with body shape
Body Attractiveness
Physical self-worth
Total mood disturbance
Depression
Exercise perceived barriers
Self-motivation
Process Variables
Number of diets in the past
year
Acceptable 16-wk weight

Correlation

P Value

Study

r=.38
r=.14
r=.33
r=.37
r= -.23
r= -.25
r=.39
r=.22
r=.21
r= .08
r= -.28
r=-.18

P<.001
P>.05
P<.001
P<.001
P<.001
P<.01
P<.001
P<.001
P<.05
P=.359
P<.01
P=.03

Teixeira et al., (2010)
Teixeira et al., (2002)
Teixeira et al., (2010)
Palmeira et al., (2010)
Palmeira et al., (2010)
Teixeira et al., (2010)
Palmeira et al., (2010)
Palmeira et al., (2010)
Teixeira et al., (2002)
Teixeira et al., (2004)
Teixeira et al., (2002)
Teixeira et al., (2004)

r=.35
+
r=.28
+
r=.18
r= -.26
r= -.19
-

P<.001
P=.003
P<.01
P=.002
P<.05
P<.01
P<.05
P=.064

Teixeira et al., (2002)
Teixeira et al., (2004)*
Teixeira et al., (2002)
Teixeira et al., (2004)*
Teixeira et al., (2002)
Teixeira et al., (2002)
Teixeira et al., (2002)
Burke et al., (2008)*

Theoretical
Framework
SDT
SDT; REM
SDT; REM
SCT; REM
SCT; REM
SCT; SDT

Years at current weight
Happy with weight at 16-wks
Weight related QOL
Support from relatives
*Did not report r values
SCT: Social Cognitive Theory; SDT: Self-determination Theory; REM: Reciprocal
Effects Model; TTM: Transtheoretical Model
Predictors of weight loss success
While the previous discussion included studies that have examined correlates of
weight loss, a number of studies have used multiple regression modeling to examine
predictors of weight loss. Similar to psychosocial correlates of weight loss success,
predictors of weight loss success are inconsistent throughout the literature. As noted
above, weight loss success is typically defined as losing a set percentage of initial body
weight, total weight loss, or total weight change. Extant research has predicted 20-35%
of weight loss from baseline variables leaving the remaining variability in research
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unexplained (P J Teixeira et al., 2005). For organizational purposes, the psychosocial
variables that will be reviewed are categorized as patient factors, process variables, or
behavioral changes and will additionally be presented Table 3.
The majority of significant predictors throughout the literature are classified as
patient factors. The only demographic variable in the DPP to predict a successful weight
loss was ethnicity (p=.0011) (Wing et al., 2004). Exercise self-efficacy was a significant
and independent predictor in one study (Pedro J Teixeira et al., 2010). One study
reported eating self-efficacy and weight management attitude as significant and
independent predictors of weight change (Palmeira et al., 2007). Another study found
perceived barriers to exercise as a significant and independent predictor of weight loss
(Pedro J Teixeira et al., 2002). Teixeira et al., (2004) reported weight outcome
evaluations as a significant and independent predictor of weight loss (Pedro J Teixeira et
al., 2004a). Body size dissatisfaction was a significant predictor of weight change in two
studies (Palmeira et al., 2010a; Pedro J Teixeira et al., 2004a). Palmeira et al, (2010)
reported total mood disturbance and body attractiveness to significantly predict weight
change (Palmeira et al., 2010a). Two studies reported self-motivation as an independent
and significant predictor of weight change (Pedro J Teixeira et al., 2002, 2004).
Several process variables have predicted weight loss. The number of diets in the
last year was a significant predictor of weight loss in two studies (Pedro J Teixeira et al.,
2002, 2004). One study examined baseline weight and found it to be a significant
predictor of weight change (Pedro J Teixeira et al., 2004). Teixeira et al., (2002)
additionally reported that those who lost 4.5 kg in the past two years and the number of
years at current weight significantly predicted weight loss (Pedro J Teixeira et al., 2002).
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Four behavioral factors have demonstrated predicting weight loss. The DPP
reported meeting exercise goals and number of self-monitoring fat records as being
significant behavioral changes that predict a successful weight loss (Wing et al., 2004).
Table III. Predictors of Initial Weight Loss
Factor
Patient Factors
Ethnicity (white)
Exercise self-efficacy
Eating self-efficacy
Weight management
attitudes
Perceived barriers to
exercise
Weight outcome
evaluations
Body size dissatisfaction
Total mood disturbance
Body attractiveness
Self-motivation

Beta

P Value

Study

Theoretical
Framework

ß= -.23
ß= -.46
ß= -.224

p=.0011
p=.013
p<.001
p=.017

Wing et al., (2004)*
Palmeira et al., (2007)
Palmeira et al., (2007)
Palmeira et al., (2007)

SCT
SCT

ß=1.091

p=.021

Teixeira et al., (2002)

ß=.235

p<.001

Teixeira et al., (2004)

ß=.25
ß=.755
ß=.27
ß= -.25
ß=1.734
ß= -.04

p=.011
p=.018
p=.008
p<.001
p=.033
p=.008

Palmeira et al., (2010)
Teixeira et al., (2004)
Palmeira et al., (2010)
Palmeira et al., (2010)
Teixeira et al., (2002)
Teixeira et al., (2004)

SCT
SCT; REM
SDT; REM

Process Variables
Number of diets in the
ß=.372
p=.016
Teixeira et al., (2004)
last year
ß=.403
p=.007
Teixeira et al., (2002)
Baseline weight
ß=.069
p=.015
Teixeira et al., (2004)
Lost 4.5 kg in the past 2
ß=2.210
p=.007
Teixeira et al., (2002)
years
Number of years at
ß=.262
p=.008
Teixeira et al., (2002)
current weight
Behavioral Factors
Meeting exercise goals
p=.0001 Wing et al., (2004)*
Number of selfp<.0001 Wing et al., (2004)*
monitoring fat records
*Did not report ß values
SCT: Social Cognitive Theory; SDT: Self-determination Theory; REM: Reciprocal
Effects Model; TTM: Transtheoretical Model
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Mediation Analyses
Three studies have identified psychosocial mediators of weight loss. Teixeira and
colleagues (2010) found changes in exercise self-efficacy (p=.006), perceived barriers to
exercise (p=.003), eating flexibly restraint (p<.001) and emotional eating (p=.001) to
significantly mediate weight loss during a 12 month weight loss intervention (Pedro J
Teixeira et al., 2010). Annesi and Gorjala (2010) reported changes in self-efficacy for
appropriate eating (p=.03) and self-regulatory skill usage for appropriate eating (p=.03) to
significantly mediate change in physical activity with a decrease in BMI in a six month
weight loss intervention (Annesi & Gorjala, 2010). Rejeski et al., (2011) identified that
changes in dietary barriers self-efficacy partially mediated six month weight loss
(p<.0001) (Rejeski, Mihalko, Ambrosius, Bearon, & McClelland, 2011).
Change in Variables
Although the above literature indicates that numerous patient, process, and
demographic variables are associated with weight loss, this literature has predominantly
utilized static analyses and has not taken into account changes in variables that may occur
as a result of the weight loss intervention. There is evidence to suggest that
psychological interventions designed to induce change in theoretical variables in people
who are overweight or obese are efficacious and effects can be enhanced when combined
with dietary and exerciser strategies (Shaw, O’Rourke, Del Mar, & Kenardy, 2005).
Behavioral theories suggest that associated psychological changes from behavioral and
cognitive-behavioral strategies may indirectly impact weight loss (Annesi, Unruh, Marti,
Gorjala, & Tennant, 2011).
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Evidence has shown that several patient factors change over the course of an
intervention. In one intervention, change in self-esteem was shown to have no significant
change (p=.081) (Pedro J Teixeira et al., 2002). Physical activity self-efficacy has
demonstrated a significant increase over the course of four months in an intervention
group (p=.001) but did not significantly increase in the control group (Burke et al.,
2008a). Similarly, exercise self-efficacy significantly increased in individuals who had
greater weight losses (p=.01) after six months but did not increase in those with low or no
weight loss (Annesi & Whitaker, 2010). However, one study found that exercise selfefficacy did not significantly change after a four month intervention (Pedro J Teixeira et
al., 2002b). Physical activity perceived barriers (p=.038), exercise perceived barriers
(p<.001) and dietary perceived barriers (p=.038) significantly decreased in individuals
participating in a weight loss program but did not significantly decrease in people in the
control group (Burke et al., 2008; Pedro J Teixeira et al., 2010). Diet self-efficacy
significantly increased in individuals participating in a six month weight loss intervention
(p<.001), in those participating in a four month weight loss program (p=.007), and in a
one year program (p<.001) but not in those in the control groups (Annesi & Gorjala,
2010; Burke et al., 2008; Pedro J Teixeira et al., 2010). Self-regulatory skills from
appropriate eating has also demonstrated to significantly increase (p<.001) after
participation in a weight loss intervention (Annesi & Gorjala, 2010). Teixeira et al.,
(2010) additionally found the following to significantly change: cognitive, flexible, and
rigid restraint for eating, eating inhibition, perceived hunger, emotional eating, external
eating, and exercise motivation (all p<.001) (Pedro J Teixeira et al., 2010).
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Several patient factors related to body concerns have significantly improved after
a weight loss intervention including body shape concerns (p<.01), body attractiveness
(p<.001), physical self-worth (p<.01), body satisfaction (p=.03) and body size
dissatisfaction (p,.001) (Palmeira et al., 2010; Pedro J Teixeira et al., 2002). Teixeira et
al., (2010) found similar results demonstrating significant improvements in body shape
concerns (p<.001), body size dissatisfaction (p<.001), physical self-worth (p<.001), and
body attractiveness (p<.001) (Pedro J Teixeira et al., 2010). Annesi and Whitaker
reported people that decreased the most in body size dissatisfaction and total mood
disturbance had greater weight losses (p<.001) compared to those not decreasing in these
variables (Annesi & Whitaker, 2010). Total mood disturbance has also been found to
significantly decrease after a six month intervention (p<.001) and a four month
intervention (p<.001) along with depression (p<.001) (Palmeira et al., 2010).
Social support from relatives, a process variable, has not been found to
significantly increase for individuals in the program or in the control arm (Burke et al.,
2008). Annesi and Gorjala reported the only behavioral factor, minutes of physical
activity per week, and found this to significantly increase (p<.001) after participating in a
weight loss intervention (Annesi & Gorjala, 2010).
Summary
The short-term weight loss literature is erratic in several means. First, there is not
a gold standard set on how to define weight loss success. Several studies use
dichotomous variables while others examine weight as a continuous variable. Second,
the weight loss interventions conducted are not consistent throughout the literature in
terms of length, goals, content, and outcomes. Third, studies do not examine the same
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independent variables to predict weight loss, thus increasing the difficulty to compare
results of different studies. However, it appears that perceived barriers to exercise, selfmotivation, and losing 4.5 kg in the past previous years are the strongest predictors.
Scientists need to conduct consistent research in order to improve these incongruities.
Long Term Weight Loss (or Maintenance) in Adults
Definitions of Maintenance
Although a number of studies have documented weight loss effects of shorterterm, intensive behavioral weight loss interventions (i.e., 6 months), a perhaps more
important question concerns the long-term maintenance of those effects. However,
studies have varied in the manner for defining long-term weight loss or “weight loss
maintenance.” Several studies dichotomize long-term weight loss and categorize
participants based on whether a predefined weight loss goal has been achieved. For
example, Cuntz et al. categorized 109 subjects as winners or losers (Cuntz, Leibbrand,
Ehrig, Shaw, & Fichter, 2001). People who lost at least two body mass index (BMI)
points at the end of 18 months were “winners” and those not achieving the loss were
“losers” (Cuntz et al., 2001). Teixeira et al., and Wing et al., used the percentage of body
weight that was to be achieved at initial weight loss as the cutoff for maintenance at a
certain point of time. Teixeira and colleagues chose five percent of initial bodyweight 12
months following the end of the initial intervention, whereas Wing and colleagues chose
seven percent of initial body weight 2.8 years after the initial intervention (Pedro J
Teixeira et al., 2010; Wing et al., 2004).
In contrast, other researchers operationalize weight loss maintenance as a
continuous variable (weight change). For example, one study (Jeffery, Wing, & Mayer,
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1998) observed change in weight from baseline to 30 months for weight maintenance,
another (Palmeira et al., 2010) used the time frame of four to 16 month weight change,
others (Burke et al., 2008; Wing et al., 2004) defined weight maintenance as one year
after the conclusion of the intensive phase of the intervention.
Intervention Characteristics
A number of different strategies for maintaining weight loss following an initial,
intensive weight loss program have been tested. Interventions often offer follow up
weight maintenance programs that typically consist of monthly meetings or seminars
conducted throughout the maintenance phase. Some studies discontinue formal weight
loss programs and observe body weight over long-term follow up to examine the
trajectory of body weight over time. Cuntz and colleagues’ tested an intensive weight
loss program that was a 10-week inpatient treatment program and assessed body weight
at 18 months (Cuntz et al., 2001). In contrast, Jeffrey and colleagues tested an 18-month
weight loss program and then assessed body weight at 30 months to examine weight
maintenance (Jeffery et al., 1998). Teixeira et al., also had no contact with patients after
their 12-month weight loss intervention and followed up with participants six months
after the intervention ended (Pedro J Teixeira et al., 2010).
Wing et al., (2004), Palmeira et al., (2010), and Burke et al., (2008), conducted
weight maintenance interventions immediately following the completion of the initial
intensive interventions that lasted between one to three years. These interventions
typically offered group meetings every month to three months. For example, Burke and
colleagues conducted a follow up program lasting twelve months from the end of the
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initial weight loss intervention. The program included regular phone contact and six
individual sessions to measure weight and blood pressure. Additionally, there were six
group workshops held twice in the first month, monthly for the next two months, and
then once for the remaining three months. Participants also received a tri-monthly
newsletter (Burke et al., 2008). Details on all the interventions are provided in Table 4.
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Table IV. Lifestyle Interventions for Long Term Weight Loss
Study

Participants

Design

Jeffery et 69 men and 61
al., (1998) women
Mean age = 38
Mean BMI =
30.9 kg/m2
Cuntz et
109 men and
al., (2001) women
Mean BMI =
44.8 kg/m2
Wing et
1079
al., (2004) prediabetic
men and
women
Mean age =
50.6
Mean BMI =
33.9 kg/m2
Burke et
241 men and
al., (2008) women
40-70 yrs.
Mean BMI =
30.1 kg/m2

Randomized
Control Trial

Palmeira
et al.,
(2010)

96 women
Mean age =
38.9
Mean BMI =
30.1 kg/m2

Randomized
Control Trial

Teixeira
et al.,
(2010)

225 women
Mean age =
37.6
Mean BMI =
31.3 kg/m2

Randomized
Control Trial

Control Trial

Randomized
Control Trial

Randomized
Control Trial

Intervention

Definition of
Weight Loss
Success
No contact following Change in weight
18 month initial
from baseline to 30
intervention
month follow up
No contact following At 18-month follow
10-wk initial
up lost more than 2
intervention
BMI points from
baseline
Seen in person every Achieved or
2 months at
maintained initial
individual or group
weight loss goal of
sessions
7% initial body
weight at 3 year
follow up visit
12-months with 6
individual sessions
to measure
anthropometrics, 6
group workshops
held 2x in first
month, monthly for
next 2 months, and
then once every 2
months
Randomized into
monthly group
meetings, monthly
group meetings plus
2 structured
weekend exercises,
or a control group
for 12 months
No contact following
12 month initial
intervention
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Change in weight
from baseline to 16
months.

Baseline to 16
month change in
body weight

5% weight loss at
24 months.

Correlates of Maintenance
The challenges involved with correlates of weight loss maintenance are similar to
those associated with initial weight loss: There is no uniform approach in choosing
variables to examine as correlates and there is great heterogeneity in the findings
regarding correlates that researchers examine in more than one study. In reviewing the
literature of weight loss maintenance, correlates are organized by patient factors, process
variables, behavioral changes, and treatment factors.
The majority of significant correlates of weight loss maintenance are patient
factors. The Diabetes Prevention Program reported several demographic variables as
being correlates of weight loss success at three years. Age above 65 years (p<.0001),
male gender (p<.05), married (p=.0025), retired (p<.0001), and having one person in the
household (p=.0078) were all positive correlates of maintaining a weight loss of seven
percent of initial body weight (Wing et al., 2004).
With relation to diet, Burke et al., (2008) found that changes in dietary selfefficacy negatively and significantly correlated with maintenance and Teixeira et al.,
(2010) reported changes in cognitive and flexible restraint for diet as positive significant
correlates (Burke et al., 2008; Pedro J Teixeira et al., 2010). Changes in exercise selfefficacy, physical self-worth, and beliefs about physical activity for health demonstrated
a negative and significant relationship with long term weight loss (Burke et al., 2008;
Pedro J Teixeira et al., 2010). Burke et al., (2008) found changes in barriers to physical
activity during the intensive weight loss phase was a significant correlate of weight
maintenance (Burke et al., 2008). Palmeira et al., (2010) and Teixeira et al., (2010)
reported body size dissatisfaction as being a significantly positive correlate of long term
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weight (Palmeira et al., 2010; Pedro J Teixeira et al., 2010). Additionally, body
attractiveness was a significant and negative correlate in only one of two studies.
(Palmeira et al., 2010; Pedro J Teixeira et al., 2010). Palmeira et al., found that changes
in total mood disturbance and depression significantly and positively correlated with
weight change however Wing et al., in the DPP did not find depression to be a significant
correlate (Palmeira et al., 2010; Wing et al., 2004).
Burke et al., (2008) were the only researchers found in the literature that
examined process variables as correlates of weight maintenance. Social support from
relatives were found as significant and negative correlates of weight maintenance (Burke
et al., 2008).
Jeffery and colleagues examined behavioral changes with weight loss
maintenance. They found that having lower weight loss goals at the beginning of the
weight loss intervention and having more initial weight loss during the intensive phase
were significant correlates of weight loss maintenance four years following the intensive
phase (Jeffery et al., 1998). Table 5 lists the correlates in detail.
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Table V. Correlates of Long Term Weight Loss
Factor
Patient Factors
Age (>65 yrs.)
Retired
Gender (male)
Marital status
One person in
household
Exercise SE
Beliefs about PA for
health
Change in barriers to
PA
Diet SE
Cognitive restraint: diet
Flexible restraint: diet
Body size
dissatisfaction
Body Attractiveness
Physical self-worth
Total mood disturbance
Depression

Correlation P Value

Study

Theoretical
Framework

+
+
+
+

p<.0001
p<.0001
p<.05
p=.0025

Wing et al., (2004)*
Wing et al., (2004)*
Wing et al., (2004)*
Wing et al., (2004)*

+

p=.0017

Wing et al., (2004)*

r= -.27

p<.001

Teixeira et al., (2010)

+

p=.001

Burke et al., (2008)*

+

p=.002

Burke et al., (2008)*

SCT

r= -.17
r= -.19
r=.26
r=.42
r= -.33
r= -.25
r= -.22
r= -.17
r=.37
r=.21
-

p=.003
p<.05
p<.05
p<.01
p<.001
p<.001
p<.001
p<.001
p<.05
p<.001
p<.001
p=.93

Burke et al., (2008)*
Teixeira et al., (2010)
Teixeira et al., (2010)
Teixeira et al., (2010)
Palmeira et al., (2010)
Teixeira et al., (2010)
Palmeira et al., (2010)
Palmeira et al., (2010)
Teixeira et al., (2010)
Palmeira et al., (2010)
Palmeira et al., (2010)
Wing et al., (2004*

SCT
SDT
SDT

SCT

SCT; REM
SDT; REM
SDT; REM
SCT; REM
SCT; REM

Process Variables
Support from relatives
p=.005
Burke et al., (2008)*
Behavioral Factors
Lower initial WL goals
+
p<.001
Jeffery et al., (1998)*
Higher initial WL
+
p<.001
Jeffery et al., (1998)*
*Did not report r values
SCT: Social Cognitive Theory; SDT: Self-determination Theory; REM: Reciprocal
Effects Model

Predictors of Maintenance
Several studies have found patient factors and behavioral factors to significantly
predict weight loss maintenance. Age and employment status of being retired were
significant predictors of weight loss at 2.8 years of follow up in the DPP (Wing et al.,
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2004). Baseline beliefs about physical activity, body size dissatisfaction, total mood
disturbance, and changes in barriers to physical activity were significant and independent
predictors of weight loss maintenance (Burke et al., 2008; Palmeira et al., 2010).
Behavioral factors that predicted weight loss included number of self-monitoring fat
records and meeting exercise goals (Wing et al., 2004). Table 6 provides beta and p
values for the predictor variables.
Table VI. Predictors of Long Term Weight Loss
Factor

Beta

P Value

Study

Theoretical
Framework

Patient Factors
Age (<65 yrs.)
p<.0001
Wing et al., (2004)*
Retired
p<.0001
Wing et al., (2004)*
Beliefs about PA
β= -.39
p=.003
Burke et al., (2008)
Body size
β= .32
p=.002 Palmeira et al., (2010)
dissatisfaction
Total mood disturbance
β= .30
p=.003 Palmeira et al., (2010)
Change in barriers to
β= .22
p<.001
Burke et al., (2008)
PA
Behavioral Factors
Number of selfp=.0005
Wing et al., (2004)*
monitoring fat records
Meeting exercise goals
p<.0001
Wing et al., (2004)*
*Did not report β values
SCT: Social Cognitive Theory; REM: Reciprocal Effects Model

SCT
SCT; REM
SCT; REM
SCT

Mediation Analyses
Only one study examined mediators of long-term weight loss. Teixeira et al.,
(2010) examined changes in independent variables during the 12-month weight loss
intensive phase and examined weight loss at the 24-month follow up. In the mediational
analyses, the 0-12 month changes in the independent variables were analyzed as
mediators of the 24-month long-term weight change. Teixeira et al., (2010) found
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baseline body size dissatisfaction (p<.001) and changes in exercise self-efficacy (p=.033)
during the intensive phase of the intervention to significantly mediate long term weight
change 1 year after the end of the intensive phase (Pedro J Teixeira et al., 2010).
Change in Variables
Few studies have examined the lasting effects of psychological changes during an
intensive weight loss intervention. The stability of psychological change during an
intervention is worth examining. If a variable that is associated with initial weight loss
does not change during or after the intervention, then this may not affect weight
maintenance. Unfortunately, the literature is limited on examining changes in variables
between baseline and after a weight maintenance period, however some studies have
published findings.
Several patient factors have been found to significantly change, while several
have been found to not significantly change from baseline to the follow up period during
weight maintenance. In a four month weight loss intervention, self-efficacy of diet and
physical activity were not found to significantly change during the one year follow up
(Burke et al., 2008). However, in a 12 month weight loss intervention, eating selfefficacy (p<.001) and exercise self-efficacy (p<.001) significantly improved from
baseline to one year follow up after the initial intervention finished (Pedro J Teixeira et
al., 2010). Physical activity perceived barriers have demonstrated significant decreases at
a one year follow up after a four month intervention (p=.005) and at a one year follow up
after a 12 month intervention (p<.001) (Burke et al., 2008; Pedro J Teixeira et al., 2010).
Teixeira et al., (2010) found significant improvements in cognitive and flexible eating
restraint (p<.001), eating disinhibition (p<.001), perceived hunger (p<.01), exercise
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motivation (p<.001), body size dissatisfaction (p<.001), body shape concerns (p<.001),
body attractiveness (p<.01), and physical self-worth (p<.05) (Pedro J Teixeira et al.,
2010b). In a 10-week intensive weight loss intervention, people who lost the most weight
had significant improvements in depression (p=.004), eating behavior (p<.001),
emotionally triggered overeating (p<.001) and hunger feelings (p<.001) at the 18 month
follow up (Cuntz et al., 2001). Burke et al., measured changes in diet perceived barriers
finding no significant improvements (p=.121).
Summary
Similar to initial weight loss, researchers conceptualize weight loss maintenance
as either a dichotomous variable or a continuous variable. Additionally, the interventions
conducted to maintain weight vary in terms of the duration of the sessions, group verses
individuals sessions, and the follow up period whereas several studies do not have a
weight loss intervention and only have a follow-up after the end of the intensive weight
loss intervention. Therefore, parallel with the initial weight loss literature, there is no
uniform approach to which variables to examine as correlates and predictors.
Nevertheless, changes in beliefs about physical activity appear to be the strongest
predictor of weight maintenance. For future research, interventions need to begin
measuring the same constructs that have demonstrated efficacy in the weight loss
literature in order to compare results and interventions.
Describing Predictor Constructs
In Table 7, definitions of constructs that have been found to be predictors and
mediators of short-term weight loss and weight loss maintenance are provided.
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Table VII. Construct Definitions
Construct
Definition
Patient Factors
Exercise selfA person’s beliefs about their capabilities to
efficacy
exercise control over events that affect their
lives and beliefs in their capabilities to mobilize
resources to accomplish a behavior
Weight loss selfA person’s beliefs about their capability to lose
efficacy
weight and beliefs toward the completion of
weight management actions
Self-efficacy for
The belief’s a person has about their own
appropriate eating capability to maintain appropriate eating habits
during different situations and moods
Perceived barriers The obstacles people believe to have for
to exercise
regularly engaging in exercise or physical
activity
Weight outcome
A person’s dream weight, happy weight,
evaluations
acceptable weight, or disappointing weight by
the end of a weight loss intervention
Weight
Evaluation and beliefs towards the result of
management
weight loss and subjective norms, the perceived
attitudes
pressure from significant others for the
completion of losing weight
Self-regulation
The skills a person uses to ensure their own
skill for
healthy eating habits. May include positive
appropriate eating feedback to oneself for eating healthy, or
addressing barriers to healthy eating
Flexible cognitive Trying to resist from eating by conscious
restraint for eating determination in order to control body weight
patterns
Emotional eating
Various eating behaviors that people participate
in while feeling different emotions such as
when they are irritated, bored, or excited
Total mood
Transient emotional state of negative emotions
disturbance
and positive emotions experienced recently.
Body
attractiveness
Self-motivation

Process Variables
Number of diets in
the past year

The experience of a preoccupation with being
fat and with one’s body shape
A general tendency to persevere, finish tasks
initiated, maintain self-discipline, and motivate
oneself
Amount of diets that a person has used to lose
weight in the previous years
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Reference
(Bandura, 1997)

(Pedro J Teixeira
et al., 2010)
(Annesi &
Gorjala, 2010)
(Pedro J Teixeira
et al., 2010)
(Foster, Wadden,
Vogt, & Brewer,
1997)
(Ajzen, 1991;
Palmeira et al.,
2007)
(Clark, Abrams,
Niaura, Eaton, &
Rossi, 1991)
(Pedro J Teixeira
et al., 2010)
(Pedro J Teixeira
et al., 2010)
(McNair, Lorr, &
Droppleman,
1971)
(Pedro J Teixeira
et al., 2002)
(Burke et al.,
2008a)
(Pedro J Teixeira
et al., 2002)

Table VII Continued. Construct Definitions
Construct
Definition
Previous weight
History of a person trying and succeeding at
loss history
weight loss in the past
Number of years at Number of years a person is at their current
current weight
weight
Behavioral changes
Weight
The degree of confidence perceived by a person
management
regarding his or her ability to manage their
perceived
weight and is influenced by beliefs towards
behavioral control resources and opportunities
Weight behavioral The behavioral resources used in the
processes of
prosecution of weight management
change
Number of selfThe number of fat records written down each
monitoring fat
week
Meeting exercise
Achieving the 150 minutes per week of
goals
moderate physical activity
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Reference
(Pedro J Teixeira
et al., 2002)
(Pedro J Teixeira
et al., 2002)
(Pedro J Teixeira
et al., 2010)
(Pedro J Teixeira
et al., 2010)
(Wing et al.,
2004)
(Wing et al.,
2004)

Limitations on the Previous Research
Although numerous studies have examined variables associated with weight loss,
a number of methodological and theoretical limitations exist. First, the samples studied
are typically quite homogenous and limit the external validity of the findings. More
specifically, most studies focus solely on either women, whites, or those who are
overweight or obese and do not concentrate on a specific chronic disease. Although
some studies have adults at high risk for diabetes in their sample, few have focused on
how to predict weight loss in this population where weight loss is the most effective way
to prevent diabetes.
Second, studies contain methodological limitations. Only five studies reviewed
were randomized control trials (RCT). It is well established that randomized control
trials are the gold standard for research for several reasons. In an RCT design, individual
differences are equally dispersed across treatment group through randomization, therefore
removing bias, and the effect of the intervention can be tested because of a control group.
Unfortunately, many studies do not have a control group and only have one intervention
arm. Additionally, weight loss and weight maintenance outcomes are not well
differentiated. The time frame for conceptualizing initial weight loss during an intensive
intervention fluctuates in the literature with the shortest program being ten weeks and the
longest lasting one-year. As for conceptualizing weight loss maintenance, the literature
varies between four months to three years. Predictive models should be time-specific in
acknowledgment of the differences that exist between losing weight and maintaining that
weight loss.
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A third limitation involves the limited statistical models used to predict long-term
weight loss through the use of changes during an intensive weight loss phase. Many
studies use static models to predict short-term weight loss and long-term weight loss by
examining baseline psychosocial and demographic variables. However, the above
literature review demonstrates extremely inconsistent and conflicting results relative to
the psychosocial variables associated with weight loss. Moreover, all of the reviewed
studies utilized behavioral lifestyle weight loss interventions that involve cognitivebehavioral approaches. Thus, it is expected that psychological variables will improve to
facilitate goal attainment. Without a theoretical model, it is difficult to specify variables
to explain and predict weight loss and weight maintenance. A sound theoretical
framework is critical for guidance, stimulating questions, ideas, and new research.
Perhaps a more appropriate and conceptually consistent approach to analyze the
predictors of intervention effects on weight change would be to examine the
psychological changes that occur during an intensive weight loss intervention and their
effects on long-term weight.
Specific Aims of the Study
The primary aim of this study was to examine social cognitive predictors of
weight change. More specifically, the present study tested whether 0-6 month changes in
social cognitive variables predict the impact of the lifestyle weight loss intervention on 06 and 0-12-month changes in body weight. Social cognitive variable assessed in this
study include self-regulatory self-efficacy for diet and physical activity, task-specific
self-efficacy for exercise and weight loss, affect, body satisfaction, satisfaction with life,

31

desire to be physically active and lose weight, and the behavioral constructs of physical
activity and caloric intake.
Hypotheses
Hypothesis for the present study were developed based on the findings of the
previous literature. Exploratory analyses were also conducted to examine additional
novel social cognitive constructs developed for this study.
1.

It was hypothesized that 0-6 month changes in exercise self-efficacy, dietary selfefficacy, positive affect, negative affect, body satisfaction, physical activity, and
caloric intake would be significantly associated with weight change at 6-months

2. It was also hypothesized that 0-6 month changes in exercise self-efficacy,
physical activity barriers self-efficacy, dietary self-efficacy, body satisfaction,
positive affect, negative affect, and physical activity and caloric intake would
significantly predict weight change at the 12-month follow up period.
3. This project also explored the relationships among 0-6 month changes in several
other social cognitive constructs and 6 and 12-month weight change, including
satisfaction with life, desire, and weight loss self-efficacy.
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METHODS
The Healthy Living Partnership to Prevent Diabetes (HELP PD) is a randomized control
trial translating the DPP lifestyle weight loss program with the primary outcome of
fasting blood glucose (Blackwell et al., 2011; Katula et al., 2010). This is community
based in administration and delivery through increasing the role of existing community
resources with two arms to the study: Enhanced Usual Care Condition (UCC) and the
Lifestyle Weight Loss (LWL) intervention. The lifestyle intervention was comprised of
two phases with the first phase being an intensive phase lasting six-months immediately
followed by an 18-month maintenance phase. Therefore, individuals will be participating
in HELP PD for 24 months total.
Participants
Potential participants were identified through referrals from primary care clinics,
screening of family members of patients with type 2 diabetes, community and worksite
screenings organized by diabetes education programs (DEP), and community-based
recruitment via advertising, mass mailing, and community group presentations.
The inclusion and exclusion criteria were based on three major criteria: high risk
for developing type 2 diabetes, no medical contraindications to participate in a lifestyle
intervention, and ethical randomization. Men and women of all ethnicities residing in
Forsyth County, NC were included if they were at least 21 years old, overweight or obese
based on BMI (25 to 39.9 kg/m2), had a fasting blood glucose between 95 to 125 mg/dl
classifying them as prediabetic, and were willing to accept randomization. Individuals
were excluded if they were currently involved in a supervised weight loss program, had
diagnosed diabetes, had a recent history for cardiovascular disease occurring within the
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past 6 months or uncontrolled hypertension (blood pressure greater than 160/100), were
pregnant, breast feeding, or planning pregnancy within two years, had other chronic
diseases that could potentially limit the lifespan to less than two to three years, or were on
medicine that affected glucose metabolism.
Randomization occurred if potential participants who satisfied the eligibility
criteria and consented to participate (Informed Consent in Appendix A). Electronically
generated randomization created waves to ensure sufficient numbers to fill intervention
groups and stratified by enrollment site. Each intervention group aimed to have 8-12
participants and for the intervention to begin within one month of randomization.
Treatment Arm
Enhanced Usual Care Condition
The purpose of the Enhanced Usual Care Condition was to surpass the usual care
provided to individuals and to enhance retention. Participants in this arm of the study
received two individual sessions with a dietician during the first three months of the
study. During these sessions, the registered dieticians (RD) and participants discussed
the basic aspects of healthy eating and activity to support weight loss, in addition to
existing community resources that may be useful to the participants for dietary change,
increased physical activity, and weight loss. Participants additionally received a monthly
newsletter with topics related to healthy lifestyle and upon completion of the intervention
received the lifestyle intervention manual and video series.
Lifestyle Weight Loss Intervention
Goals
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The primary treatment goals for the intervention entailed a reduction in dietary
intake and an increase in physical activity to achieve a weight loss of five to seven
percent of initial body weight. Caloric intake was reduced to 1200-1800 calories per day
based on initial body weight to produce a weight loss of 0.3 kg per week for Phase 1
During Phase 2, 7 to 24 months, participants were encouraged to continue losing weight
as long as their BMI did not fall below 20 kg/m2. Physical activity for the intervention
aimed to increase home-based energy expenditure to an eventual goal of 180 minutes per
week.
Content and Objectives
The content and objectives for the HELP PD intervention were adapted from the
basic principles of the DPP to be delivered in a group-based format. During Phase 1,
participants met weekly for sessions consisting of 8-12 participants per group.
Community Health Workers (CHW) coordinated and facilitated all the sessions at
community sites (e.g. recreation centers). CHWs utilized a DVD series developed by the
research team to deliver core content. In addition, all participants received up to three
personalized consultations with an RD during months one, three, and six. During Phase
2, participants had two scheduled contacts with the CHW each month: one group session
and one phone contact. The contact schedule for Phases 1 and 2 are summarized in Table
8.
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Table VIII. Overview of Behavioral Intervention
Phase
Contact Schedule
PHASE 1
Weekly CHW-led group meetings
Initial Lifestyle
Intervention
Individual RD sessions in months 1,3,6; session 1 to occur prior to
(Months 1-6)
1st CHW group meeting
PHASE 2
2 contacts per month (one with the CHW-led group and one by
Maintenance
telephone with the CHW)
(Months 7-24)
The conceptual basis for HELP PD has stemmed from research on SCT (Bandura,
1997) and from research successfully implementing SCT in weight loss interventions.
More specifically, the intervention targeted increasing health knowledge regarding diet
and physical activity in relation to weight and diabetes, enhanced self-efficacy and
outcome expectancies, promoted incentive motivation, improving self-regulatory skills,
and a continuous problem-solving model.
Structure of programs
A DVD video series integrated into the intervention assisted with standardization
and eventual dissemination of HELP PD. These DVDs contain core content on the
physiological, emotional, cognitive, and behavioral basics of losing weight as well as
adopting and maintaining an active lifestyle. The DVDs have a series of questions that
the CHWs address during the group sessions following the viewing of the video. The
physical activity program focused on walking and other large muscle activities. During
the first three months of the intervention, the goal was to have participants engaging in 30
minutes of more of moderate intensity activity on most days of the week to accumulate
180 minutes per week. Physical activity bouts of 10 minutes or longer were counted
towards the goal but occupational activity was not included. Participants were
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administered pedometers to self-monitor their physical activity and to set goals for
progressively increasing their activity level.
Community Health Workers
The use of CHWs to deliver the intervention was a major translational component
of HELP PD. It is believed that CHWs are effective because they share common
demographic and cultural traits with the intended audience and disseminate information
at lower costs than health professionals (Larkey et al., 1999). The CHWs were required
to have diabetes, have gone through diabetes education and been successful in achieving
and maintaining lifestyle changes related to diet and physical activity. The diabetes clinic
at the Downtown Health Plaza, the Diabetes Care center, and a diabetic practice recruited
CHWs. The CHWs were selected on the following: their geographical diversity and
social connectivity to the participants, a brief interview with a behavioral scientist, and
recommendations from persons at the medical school.
Selected CHWs received 36 hours of training based on the video series over the
course of two months. The major components were instruction on appropriate diabetes
prevention messages, basic counseling skills, how to teach and reinforce self-regulatory
sills, overview and use of the peer counseling manual, a 5-step approach to problem
solving, and structure and goals of telephone contacts. The compensation for Phase 1
was 100 dollars per week and for Phase 2 was 200 dollars per month.
Data Collection
Trained study staff collected data from participants regarding demographics,
anthropometrics, blood pressure, medical history, health behaviors, behavioral constructs,
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health-related quality of life (HRQL), and cost. Table 9 outlines a schedule of data
collection visits.
Table IX. Schedule of Data Collection Visits for Participants
Screening
Participant Assessments
Assessment Procedure
Visit 1 Visit 2 BLR FU6 FU12 FU18 FU24
Participant Consent
X
HIPPA Authorization Form
X
Chart review/Interview for Exclusions
X
Personal Information (demographics)
X
X
X
X
X
X
Medical History/Cost
X
X
X
X
X
Current Medication Use/Update
X
X
X
X
X
Glucose, Insulin
X
X
X
X
X
X
X
Hemoglobin A1c; Lipids
X
X
X
Blood Pressure; Weight
X
X
X
X
X
X
X
Waist Circumference
X
X
X
X
Height
X
X
X
X
Block Dietary Measure; IPAQ
X
X
X
X
Health Utilities Index; SF-36
X
X
X
X
X
Mediators of Social Cognitive Theory
X
X
X
X
X

Measurements
Anthropometrics
Measurements used for this study include anthropometrics, biometrics, and
behavioral measures. Anthropometric measurements were measured twice during each
exam with participants wearing lightweight clothing and no shoes. Seca Accu-Hite wallmounted stadiometers were used to measure height to the nearest 0.5 cm. Weight was
measured using a Cardinal Detecto digital scale (758 C Series) to the nearest 0.1 kg.
BMI was calculated as weight in kilograms divided by the square of height in meters.
Waist circumference was assessed using a Gulick II 150-cm anthropometric tape to the
nearest 0.1 cm with the participant in a recumbent position.
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Biometrics
Fasting blood glucose, insulin, and insulin resistance were assessed by a trained
study staff and performed after at least an 8 hour fast, in accordance with American
Diabetes Associations guidelines (“Clinical Practice Recommendations 2005,” 2005).
Fasting glucose was measured using a timed-end point method supplied by Beckman
Coulter for the Synchron LX analyzer. Insulin was analyzed using the paramagnetic
particle chemiluminescent immunoassay for the Access Immunoassay Systems (Beckman
Coulter). Insulin resistance was examined using the homeostasis model assessment of
insulin resistance (HOMA-IR) index (HOMA IR = [{fasting insulin x fasting
glucose}/22.5] (Matthews et al., 1985).
Psychosocial Variables
Several variables from Social Cognitive Theory were measured using selfadministered questionnaires. Consistent with the guidelines put forth by Bandura (1997),
self-efficacy was assessed in two forms, self-regulatory self-efficacy (barriers) and taskspecific self-efficacy (performance) for physical activity, diet and weight loss.
Satisfaction was measured with a body satisfaction measure and a satisfaction with life
scale. Desire was measured in relation to physical activity and weight loss. Additional
variables that were measured include positive and negative affect and depression. Refer
to Appendix B for surveys.
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Physical Activity Barriers Self-efficacy
Physical activity barriers self-efficacy scale measured perception of confidence to
overcome various barriers to participating in physical activity. This measure consisted of
a 10-item scale where each item represents a common barrier to participation in physical
activity and their confidence in their ability to maintain their physical activity program
when faced with the specific barrier on a 10-point scale. The value 1 is labeled with the
phrase “No Confidence”, the value 5 labeled “Moderate Confidence” and the value 10
labeled “Complete Confidence.” Scores were averaged with higher scores indicating
stronger efficacy to manage barriers.
Diet Barriers Self-efficacy
Diet barriers to self-efficacy measured individuals’ confidence in their ability to
manage barriers to managing their diet (Clark et al., 1991). The survey consisted of 20
common barriers to resist eating on a 10-point scale. The values 0, 5, and 9 are labeled
“Not Confident,” Moderately Confident,” and “Very confident” respectively. Scores
were averaged with higher scores indicating stronger efficacy to manage barriers.
Task Specific Exercise Self-efficacy
Efficacy associated with the performance of physical activity was assessed as the
level of confidence participants have for exercising at a moderate intensity without
stopping for incremental periods of time (10, 20, 30, 40, 50, and 60 minutes). These six
time periods were rated on a likert scale from 1 to 10. The values 1, 5, and 10 are labeled
by the phrases “No Confidence,” Moderate Confidence,” and “Complete Confidence”
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respectively (Rejeski et al., 2001). Scores from these five questions were averaged with a
higher score indicating a higher self-efficacy to exercise.
Task Specific Weight Loss Self-efficacy
Efficacy associated with a person’s ability to lose weight was assessed as the level
of confidence that participants had for losing incremental percentages of weight in the
following 6 months. The incremental percentages of their baseline body weight were
5%, 7.5%, 10%, 12.5%, and 15%, which were all rated on a scale from 1 to 10. The
values 1, 5, and 10 are labeled by the phrases “No Confidence,” Moderate Confidence,”
and “Complete Confidence” respectively. Scores from these five questions were
averaged with higher scores indicating stronger efficacy to lose weight.
Satisfaction with Physical Appearance and Physical Function
Satisfaction was assessed by a measure that evaluates satisfaction with physical
function and appearance. The physical function subscale has 6-items and the appearance
subscale has 3-items. Each item on both subscales were rated on a 7-point scale that is
scored for -3 to +3. The values are labeled by the following phrases: very dissatisfied (3), somewhat dissatisfied (-2), a little dissatisfied (-1), neither (0), a little satisfied (+1),
somewhat satisfied (+2), and very satisfied (+3). The values for the two subscales (i.e.
satisfaction with physical appearance and satisfaction with physical function) were
summed and then averaged. These subscales have demonstrated that the internal
consistency reliabilities above 0.90 (Reboussin et al., 2000).
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Satisfaction with Life
Satisfaction with life was measured using the Satisfaction With Life Scale
(SWLS) (Diener, Emmons, Larsen, & Griffin, 1985). This measure was assessed to
examine a person’s overall judgment of life satisfaction through the respondent weighing
the importance of life domains in accordance with their own values and standards. The
SWLS is a 5-item scale with each item rated on a 7-point scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The five items were summed with higher scores
representing greater life satisfaction.
Desire
Adapted from Rejeski et al., (2006), desire was assessed through participants
reporting their level of desire to perform incremental levels of exercise and weight loss.
For desire to lose weight, participants indicate their level of desire to be able to lose
incremental percentages of their body weight: 5%, 7.5%, 10%, 12.5%, and 15%. The
responses were rated on a 5-point likert scale: (0) “no desire whatsoever,” (1) “low
desire,” (2) “moderate desire,” (3) “strong desire,” and (4) “very strong desire.” The total
score was calculated by taking the average of the scores and will range from 0-4.
To measure desire for exercise, respondents indicate their level of desire to be
able to exercise at a moderate intensity for incremental amounts of time: 10 minutes, 20
minutes, 30 minutes, 40 minutes, 50 minutes, and 60 minutes. The responses were rated
on a 5-point likert scale consisting of: (0) “no desire whatsoever,” (1) “low desire,” (2)
“moderate desire,” (3) “strong desire,” and (4) “very strong desire.” The total score was
calculated by taking the average of the scores and will range from 0-4.
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Positive and Negative Affect
Positive affect (PA) and negative affect (NA) were measured using the Positive
and Negative Affect Scale (PANAS) (Watson, Clark, & Tellegen, 1988). This scale
reflects positive affect as the extent to which a person feels enthusiastic, active, and alert
and negative affect as the general dimension of subjective distress and unpleasurable
engagement that subsumes a variety of aversive mood states. The PANAS is a 26-item
survey consisting of a number of words that describe different feelings and emotions that
people may experience during a typical week. For each item, there is a 5-point likert
scale with the following phrases for each values: (1) “very slightly or not at all,” (2) “a
little,” (3) “moderately,” (4) “quite a bit,” and (5) “extremely.” Scores were summed on
the two subscales. High scores for PA represent a state of high energy, full concentration,
and pleasurable engagement, whereas low scores for PA is characterized by sadness and
lethargy. High scores for NA represent a state of anger, contempt, disgust, guilt, fear and
nervousness and low cores for NA represent a state of calmness and serenity.
Depression
Depression was measured using the Beck Depression Inventory Second Edition
(BDI-II) (Whisman, Perez, & Ramel, 2000). The BDI-II is a 21-item self-report
instrument where a patient is asked to consider each statement as it relates to the way
they have felt for the past two weeks. There is a four-point scale for each item ranging
from 0 to 3, with the exception of two items where there are 7 options. Each of the 21
items corresponding to a symptom of depression was summed to give a single score. The
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thresholds for symptoms of depression, based from the score, are 0-13 (minimal range),
14-19 (mild), 20-28 (moderate), and 29-63 (severe).
Behavioral Variables
Physical activity and calorie intake were measured using the International
Physical Activity Questionnaire (IPAQ) short form and the Food Frequency
Questionnaire (FFQ), respectively (Craig et al., 2003; Krall & Dwyer, 1987). The IPAQ
short form is a 7-item index that asks individuals the number of days per week and the
amount of timer per day spent in vigorous and moderate intensity activities and walking,
during the seven days prior to the interview. Total minutes per week in moderatevigorous activity were used for scoring. Refer to Appendix B to view the IPAQ.
The FFQ provides estimates of macronutrients, micronutrients, and servings of
particular foods of interest. To collect food frequency data the VioFFQ system was used.
This software was administered during assessments by trained RDs. The VioFFQ allows
for immediate evaluation of the participants’ 24-hour recalls and food records to enable
evaluation of diet.
Social Cognitive Theory
The guiding theory for the data analyses is largely based from elements of Social
Cognitive Theory (SCT). SCT is an approach to understanding human cognition, action,
motivation, and emotion. The most important assumption of SCT is triadic reciprocity,
or that environmental events, inner personal factors, and behavior are mutually
interacting influences (Maddux, 1995).
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More specifically, Self-efficacy Theory concentrates on the role of personal
cognitive factors in the triadic reciprocity model examining the effect of cognition on
affect and behavior and the effect of behavior, affect, and environmental events on
cognition. Self-efficacy is the mediating variable where all processes of psychological
and behavioral change operate through the alteration of the individual sense of personal
self-efficacy (Bandura, 1997a). Self-efficacy influences choice of goals, expenditure of
effort in the pursuit of goals, persistence in the face of adversity, and emotional
experiences. In a weight loss intervention, it seems important to possess a high selfefficacy for weight loss and physical activity. Without desire, however, these behaviors
leading to weight loss may not happen. Therefore, for analyses, self-efficacy for specific
behaviors and desire are the variables of interest.
Data Analyses
Descriptive statistics (means, standard deviations, and ranges) were calculated for
all pertinent variables. Psychosocial variables (physical activity, caloric intake, barriers to
physical activity and diet, weight loss SE, exercise SE, negative and positive affect,
depression, satisfaction with physical function, satisfaction with physical appearance,
satisfaction with life, desire to perform PA and lose weight) were all included for the
analyses. Pearson correlations were utilized to examine relationships among
psychosocial variables and 6- and 12-month weight change. A regression model was
created using forward stepwise techniques to examine the association of baseline
variables with weight change at 6- and 12- months. Two additional regression models
were created using forward stepwise techniques to examine the association of 0-6 month
change in variables on weight change at 6- and 12-months.
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RESULTS
The primary aim of the present investigation was to identify predictors of weight
loss at 6 and 12 months. Potential predictor variables that were tested included total daily
calories, minutes of moderate physical activity, self-efficacy related to diet, physical
activity, and weight loss, positive and negative affect, satisfaction with physical function
and appearance, satisfaction with life, and desire to perform physical activity and lose
weight. A sample of 301 participants from the HELP PD study completed the 6-month
intensive phase intervention with 272 completing 12-month clinic visits.
Patient Demographics
Baseline descriptive data of the HELP PD participants adapted from Katula et al.,
(2011) are displayed in Table 10. The sample consists of a greater number of females
(n=173) compared to males (n=128). Most of the sample was White (73.8%), while
African Americans (24.6%) accounted for the majority of the other races. The average
age was 57.9 years, average weight 94.1 kilograms, average BMI 32.7 kg/m2, and
average fasting glucose 105.5 mg/dL. Table 9 lists the baseline descriptives in detail.
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Table X. Baseline Sample Characteristics
Variable
LWL
151
n
Sex
Male
64 (42.4)
Female
87 (57.6)
Race
African American
39 (25.8)
White
111 (73.5)
Other
1 (0.70)
Age (years)
57.3 ± 10.1
Educational attainment
High school or less
29 (19.2)
Associate degree or other
49 ( 32.5)
Bachelor’s degree
37 (24.5)
Beyond Bachelor’s degree
36 (23.8)
Weight (kg)
94.4 ± 14.7
2
BMI (kg/m )
32.8 ± 3.9
Glucose (mg/dL)
105.4 ± 12.5
Insulin (µU/mL)
16.7 ± 9.7
HOMA-IR
4.4 ± 3.0
Data are n (%) or means ± SD.

UCC
150

Total
301

P
1.00

64 (42.7)
86 (57.3)

128 (42.5)
173 (57.5)
0.43

35 (23.3)
111 (74.0)
4 (2.7)
58.5 ± 9.0

74 (24.6)
222 (73.8)
5 (1.6)
57.9 ± 9.5

32 (21.3)
61 (20.3)
47 (31.3)
96 (31.9)
37 (24.7)
74 (24.6)
34 (22.7)
70 (23.3)
93.0 ± 16.2 93.7 ± 15.5
32.6 ± 4.1
32.7 ± 4.0
105.7 ± 10.0 105.5 ± 11.3
16.7 ± 10.0
16.7 ± 9.8
4.4 ± 2.9
4.4 ± 2.9

0.28
0.97

0.44
0.54
0.79
0.95
0.99

Descriptive Statistics of Independent Variables
Table 11 lists the baseline means of the potential predictor variables analyzed.
The table displays means (SD) by the total sample and then divided by the treatment arm.
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Table XI. Means (SD) of Independent Variables at Baseline
Total
LWL
Daily caloric intake (kcal/day)
2258 (1129) 2227 (1096)
Physical activity (minutes of moderate
33.5 (66.9)
35.1 (71.7)
activity) †
Dietary self-efficacy
7.3 (1.8)
7.2 (1.8)
Physical activity barriers to self-efficacy
7.0 (1.6)
7.0 (1.6)
(n=118)*
Weight loss self-efficacy
6.7 (2.3)
6.6 (2.2)
Exercise self-efficacy
7.1 (2.1)
6.9 (2.2)
Positive Affect
35.4 (6.6)
35.3 (6.8)
Negative Affect
15.2 (5.0)
15.1 (5.2)
Beck Depression Inventory †
5.5 (4.8)
5.0 (4.7)
Satisfaction with physical function
-0.3 (1.6)
-0.4 (1.6)
Satisfaction with physical appearance
-1.8 (1.2)
-1.9 (1.2)
Satisfaction with life
23.8 (6.8)
24.0 (6.8)
Desire to perform physical activity
3.1 (0.8)
3.0 (0.8)
Desire to lose weight
3.5 (0.7)
3.4 (0.7)
Glucose
105.5 (11.3) 105.4 (12.5)
Insulin
16.7 (9.8)
16.7 (9.7)
HOMA IR
4.4 (2.9)
4.4 (3.0)
Waist Circumference
104.7 (10.0)
104.9 (9.3)
BMI
32.7 (4.0)
32.8 (3.9)
Age
57.9 (9.5)
57.3 (10.1)
Race*
Non-white/Hispanic
80
40 (50.0%)
White
220
111 (50.5%)
Gender
Female
173
87 (50.3%)
Male
128
64 (50.0%)
*missing data; †skewed distributions may bias means.

UCC
2268 (1165)
32.0 (62.0)
7.3 (1.8)
NA
6.8 (2.3)
7.3 (2.0)
35.5 (6.4)
15.3 (4.9)
5.9 (4.8)
-0.2 (1.6)
-1.8 (1.3)
23.6 (6.8)
3.1 (0.8)
3.5 (0.7)
105.7 (10.0)
16.7 (10.0)
4.4 (2.9)
104.4 (10.7)
32.6 (4.1)
58.5 (9.0)
40 (50.0%)
109 (49.5%)
86 (49.7%)
64 (50.0%)

The changes in the independent variables between baseline and the 6-month
follow-up are listed in Table 12 tests of between group differences. Baseline to 6 month
changes in dietary self-efficacy (p<.0001), weight loss self-efficacy (p=.0053), exercise
self-efficacy (p<.0001), satisfaction with physical function (p<.0001), satisfaction with
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physical appearance (p<.0001), glucose (p=.0001), insulin (p<.0001), HOMA IR
(p<.0001), waist circumference (p<.0001), BMI (p<.0001), and weight (p<.0001) were
significantly different between the treatment groups. With the exception of weight loss
self-efficacy, all of these variables improved in the LWL group. Weight loss selfefficacy, dietary self-efficacy, and weight loss self-efficacy decreased and satisfaction
with physical function and appearance increased in the UCC. Effect sizes ranged from
0.02 to 1.47 in the LWL group with satisfaction of physical appearance (ES=1.47) and
satisfaction of life (ES=1.01) having the two highest effect sizes. In the UCC, effect sizes
ranged from 0.03 to 0.49 with total daily caloric intake (ES=0.49) and satisfaction with
physical appearance (ES=0.47) having the two highest effect sizes.

49

50

Changes in Weight
Table 13 (adapted from Katula et al., 2011) displays weight and changes in
weight at 6 months, and 12 months by treatment group (Katula et al., 2011). The lifestyle
weight loss intervention had greater decreases in weight, BMI, waist circumference,
glucose, insulin, HOMA-IR, and percent weight loss compared to the control group. The
average weight change after 6 months in the UCC was -1.22 kg and in the LWL was
-7.27 kg. The average weight change after 12 months in the UCC was -1.74 kg and in the
LWL was -6.97 kg. The average weight loss percentage after 6 months in the UCC was
-1.18% and in the LWL was -7.52%. The average weight loss percentage after 12
months in the UCC was -1.33% and in the LWL was -7.21%.
Table XIII. Changes in Weight at 6 and 12 months
Variable
Baseline
6 months
12 months Adjusted means*
P
Weight (kg)
UCC
92.67 ± 1.37 91.55 ± 1.38 90.93 ± 1.37
92.12 ± 0.29
LWL
94.41 ± 1.24 87.14 ± 1.22 87.44 ± 1.28
86.39 ± 0.30
Difference
-5.73 ± 0.42
<0.001
Percentage weight loss (%)
UCC
0.00 ± 0.00 -1.18 ± 0.29 -1.33 ± 0.39
-1.25 ± 0.31
LWL
0.00 ± 0.00 -7.52 ± 0.48 -7.21 ± 0.57
-7.37 ± 0.31
Difference
-5.11 ± 0.44
<0.001
Data are means ± SE. *Adjusted means over the follow-up period using least square
means from a repeated measures ANCOVA using the baseline value as a covariate, P
values represent the between-group comparison of the average of the 6- and 12-month
means.
Relationships Among Independent Variables
The values from the Pearson correlation analyses of the independent variables at
baseline are displayed in Table 14. Correlations among potential predictor variables
ranged from -0.02 to 0.61.
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Table 15 lists the Pearson correlations for 0-6 month change in predictor variables
with weight change at 6 and 12 months. Change in weight at six months was
significantly correlated with 0-6 month changes in: total daily calories (p=.0009; r=.20),
dietary self-efficacy (p<.0001; r= -.31), physical activity barriers to self-efficacy
(p=.0003; r= -.36), weight loss self-efficacy (p<.0001; r= -.26), exercise self-efficacy
(p<.0001; r= -.34); positive affect (p=.0116; r= -.15), satisfaction with physical function
(p<.0001; r = -.44), satisfaction with physical appearance (p<.0001; r= -.66), satisfaction
with life (p=.0193; r= -.14), and desire to perform physical activity (p=.0075; r -.16).
Change in weight at 12 months was significantly correlated with 0-6 month changes in:
total daily calories (p=.0090; r=.16), dietary self-efficacy (p<.001; r= -.30), physical
activity barriers to self-efficacy (p=.0014; r= -.32), weight loss self-efficacy (p<.0001; r=
-.24), exercise self-efficacy (p<.0001; r= -.28), exercise self-efficacy (p<.0001; r= -.28),
positive affect (p=.0006; r= -.21), satisfaction with physical function (p<.0001; r= -.37),
satisfaction with physical appearance (p<.0001; r= -.56), and desire to perform physical
activity (p=.0002; r= -.22).
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Table XV. Pearson Correlations: 0-6 month change in independent variables of
weight change at 6 and 12 months

1. Physical activity
(minutes of moderate
activity)
2. Total daily calories
3. Dietary self-efficacy
4. Physical activity
barriers to self-efficacy
5. Weight loss selfefficacy
6. Exercise self-efficacy
7. Positive Affect
8. Negative Affect
9. Satisfaction with
physical function
10. Satisfaction with
physical appearance
11. Satisfaction with life
12. Desire to perform
physical activity
12. Desire to lose weight
14. Glucose
15. Insulin
16. HOMA IR
17. Waist Circumference
18. BMI
19. Weight

6 month weight change
Pearson
P-value
correlation
-0.05
0.3873

12 month weight change
Pearson
P-value
correlation
-0.02
0.7296

0.20
-0.31
-0.36

0.0009
<.0001
0.0003

0.16
-0.30
-0.32

0.0090
<.0001
0.0014

-0.26

<.0001

-0.24

<.0001

-0.34
-0.15
0.03
-0.44

<.0001
0.0116
0.6754
<.0001

-0.28
-0.21
0.05
-0.37

<.0001
0.0006
0.3952
<.0001

-0.66

<.0001

-0.56

<.0001

-0.14
-0.16

0.0193
0.0075

-0.12
-0.22

0.0516
0.0002

0.09
0.27
0.30
0.28
0.87
0.99

0.1179
<.0001
<.0001
<.0001
<.0001
<.0001

0.06
0.20
0.23
0.22
0.73
0.85
0.85

0.3087
0.0010
0.0001
0.0004
<.0001
<.0001
<.0001

Predictors of Weight Loss
Table 16 provides the results of the forward stepwise regression analyses for 0-6
month change in the predictor variables on 6-month weight change. Significant
predictors of six month weight change were 6 month changes in satisfaction with
physical appearance (ß= -1.77; p<.0001), exercise self-efficacy (ß= -0.41; p=.0004),
caloric intake (ß=.0009; p=.0005), and weight loss self-efficacy (ß= -0.30; p=.0054).
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Table XVI. Forward Stepwise Regression: 0-6 Month Change in Independent
Variables
Outcome: 6 Month weight change*
Adjusted R2 = 0.50
Variable
Estimated (SE)
P-value
Intercept
-1.05 (0.34)
0.0023
Satisfaction with physical
appearance

-1.77 (0.13)

<.0001

Exercise self-efficacy

-0.41 (0.12)

0.0004

Caloric Intake

0.0009 (0.0003)

0.0005

Weight loss self-efficacy

-0.30 (0.11)

0.0054

Table 17 provides the results of the forward stepwise regression analyses for 0-6 month
change in the predictor variables on 12-month weight change. Significant predictors of
12 month weight change were 0-6 month changes in satisfaction with physical
appearance (ß= -1.65; p<.0001), exercise self-efficacy (ß= -0.31; p=.0366), weight loss
self-efficacy (ß= -0.30; p=.0315), and caloric intake (ß=.0007; p=.0427).
Table XVII. Forward Stepwise Regression Results for 0-6 Month Change in
Independent Variables
Outcome: 12 Month weight change
Adjusted R2 = 0.37
Variable
Estimated (SE)
P-value
Intercept

-1.37 (0.43)

0.0016

Satisfaction with physical
appearance: 0-6 month change

-1.65 (0.17)

<.0001

Exercise self-efficacy: 0-6 month
change

-0.31 (0.15)

0.0366

Weight loss self-efficacy: 0-6 month
change

-0.30 (0.14)

0.0315

Caloric Intake: 0-6 month change

0.0007 (0.0003)

0.0427
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DISCUSSION
Summary
This study investigated six-month changes in social cognitive predictors on 12month weight change. More specifically, we examined which six-month changes in
variables from social cognitive theory and behavioral constructs predicted 6- (short term)
and 12-month, or long-term, weight change. The hypotheses were 1) 0-6 month changes
in exercise self-efficacy, dietary self-efficacy, positive affect, negative affect, body
satisfaction, physical activity, and caloric intake would be significantly associated with
weight change at 6-months, 2) 0-6 month changes in exercise self-efficacy, physical
activity barriers self-efficacy, dietary self-efficacy, body satisfaction, positive affect,
negative affect, and physical activity and caloric intake would significantly predict
weight change at the 12-month follow up period, and 3) 0-6 month changes in
satisfaction with life, desire, and weight loss self-efficacy would predict 6 and 12 month
weight change.
The changes in weight in the HELP PD intervention are comparable to the DPP
and to other translational studies of the DPP (Katula et al., 2011). In the LWL
intervention group, the average weight loss after the six-month core curriculum in the
DPP averaged 6.9% of initial body weight and participants had maintained an average
weight loss of 4.9% after a 2.8-year follow up. (Wing et al., 2004b). Ali et al., (2012)
conducted a meta-analyses of 28 DPP translation studies and found the mean weight loss
was 3.99% after a 12-month follow-up (Ali, Echouffo-Tcheugui, & Williamson, 2012).
In HELP PD, the LWL intervention had greater weight losses in comparison to the DPP
and DPP translation studies with an average weight loss of 7.52% of initial body weight
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after the 6-month intensive phase and an average weight loss of 7.21% of initial body
weight after a 12-month follow up from baseline.
Initial (Intensive) Weight Loss
Psychosocial Correlates
Baseline to six-month changes in total daily caloric intake, dietary self-efficacy,
physical activity barriers to self-efficacy, weight loss self-efficacy, exercise self-efficacy,
positive affect, satisfaction with physical function, satisfaction with physical appearance,
satisfaction with life, and desire to perform physical activity were significantly correlated
with six month weight change. As all of these variable improved, weight loss increased.
Our findings are supported by previous literature that found similar changes in these
psychosocial constructs during the intensive phase of a weight loss intervention (Annesi
& Gorjala, 2010; Annesi & Whitaker, 2010; Burke, Mansour, Beilin, & Mori, 2008;
Palmeira et al., 2010; Pedro J Teixeira et al., 2002, 2010). The variables with the
strongest relationship were changes in satisfaction with physical function (r= -.44) and
satisfaction with physical appearance (r= -.66). Annesi and Whitaker (2010) also
reported a measure of satisfaction, specifically body size dissatisfaction, as the most
strongly correlated variable in discriminating between successful and unsuccessful
weight loss (Annesi & Whitaker, 2010). They reported that decreases in body size
dissatisfaction were correlated with being more successful at losing weight. It is possible
that improvement in satisfaction with one’s body will motivate an individual to continue
with the behaviors that facilitated that weight loss and feelings of satisfaction with
physical appearance. It is probable that weight loss impacted changes in satisfaction,
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however the directionality of this relationship cannot be determined. Future studies
should investigate if weight loss facilitates satisfaction or if satisfaction facilitates weight
loss.
Psychosocial Predictors
Baseline to six-month changes in satisfaction with physical appearance, exercise
self-efficacy, and weight loss self-efficacy were significant predictors of changes in 6month weight. Teixeira et al., (2010) reported changes in exercise self-efficacy during a
12-month weight loss program mediated 12-month weight loss and Palmeira et al., (2007)
reported change in exercise self-efficacy as a predictor of 4-month weight change
(Palmeira et al., 2007; Pedro J Teixeira et al., 2010). Palmeira et al., (2007) additionally
reported changes in weight loss self-efficacy related to eating during a 4-month
intervention as a significant predictor of 4-month weight change. Changes in body size
dissatisfaction and body attractiveness have also been significant predictors of weight
change after a 4-month intervention (Palmeira et al., 2010).
Consistent with the views of the triadic reciprocity paradigm in SCT (Bandura,
1997), the relationship between weight outcomes and satisfaction with physical
appearance shows that some of the resources used to lose weight were likely motivated
by improvements in this body image variable (Palmeira et al., 2010). Self-efficacy is the
primary mediating variable of SCT, and therefore it is not surprising that improvements
in weight loss and exercise self-efficacy during the intervention contributed to predicting
weight loss immediately following the end of the intensive phase.
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Long Term Weight Loss (Maintenance) Predictors
Psychosocial Correlates
Baseline to six-month changes in total daily caloric intake, dietary self-efficacy,
physical activity barriers to self-efficacy, weight loss self-efficacy, exercise self-efficacy,
positive affect, satisfaction with physical function, satisfaction with physical appearance,
and desire to perform physical activity were significantly correlated with weight change
at 12 months. With the exception of weight loss self-efficacy and desire to perform
physical activity, previous research has found similar results with all of these
psychosocial changes (Burke et al., 2008; Palmeira et al., 2010; Pedro J Teixeira et al.,
2010). Similar to the six-month weight change, changes in satisfaction with physical
function (r= -.37) and satisfaction with physical appearance (r= -.56) were the highest
correlates of 12-month weight change. From the studies reviewed, body size
dissatisfaction and body attractiveness also have the highest correlation with weight
maintenance (Palmeira et al., 2010; Pedro J Teixeira et al., 2010). Additionally,
retrospective studies of successful weight maintainers have shown more concern with
their appearance (weight and shape) in women successfully maintaining a lower body
weight (Colvin & Olson, 1983). With this moderate correlation of change in satisfaction
and weight maintenance, it appears that the increase in satisfaction that occurs during
initial weight loss is an important factor to maintain weight.
Psychosocial Predictors
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Baseline to six-month changes in satisfaction with physical appearance, exercise
self-efficacy, weight loss self-efficacy, and caloric intake were significant predictors of
12-month weight change. These findings are also consistent with past research. For
example, Palmeira et al., (2010) found changes in body size dissatisfaction as a
significant predictor of weight maintenance. Teixeira et al., (2010) found changes in
exercise self-efficacy to significantly mediate weight maintenance, and decreased caloric
intake have been found to predict weight maintenance (Palmeira et al., 2010; Pedro J
Teixeira et al., 2010; Volek, Vanheest, & Forsythe, 2005).
The findings of the present study highlight the role of increasing exercise selfefficacy to achieve long-term weight loss. Exercise is a strong predictor of weight loss
and maintenance of weight loss. If individuals increase their exercise self-efficacy, this
may contribute to an increase in exercise (Miller, Koceja, & Hamilton, 1997). SCT
theory clearly states that the most powerful source of self-efficacy is mastery
performance experiences (Bandura, 1997). In the HELP PD intervention, a major
component of the LWL intervention was to gradually increase individual’s physical
activity levels to 180 minutes/week to maximize weight loss. Additionally, the
intervention was designed and CHWs were trained to explicitly reinforce success with
physical activity, caloric restriction, and weight loss. It seems plausible that through
positively reinforcing a gradual increase in physical activity, participants gained
confidence in their ability to perform exercise, therefore leading to a substantial increase
in exercise. While we did not test the effects of exercise self-efficacy on changes in
physical activity levels, previous research has demonstrated that an increased exercise
self-efficacy is significantly associated with an increase in physical activity levels
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(Annesi & Gorjala, 2010b; Friedman & Brownell, 1995). However, we were not able to
determine the direction of causality and therefore future research will need to be
conducted to further our understanding.
To our knowledge, previous research has not reported changes in weight loss selfefficacy to be a predictor of weight loss maintenance. However, research has shown that
individuals who lose more weight during the intensive phase of an intervention are more
likely to continue to lose weight after the intervention ends and maintain that weight loss
(Elfhag & Rössner, 2005; Stubbs et al., 2011). Therefore, those who lost more weight
during the intensive phase of the HELP PD intervention were likely to have an increased
confidence of losing weight, and this increase in confidence may have led to maintaining
that weight loss at the 1-year follow up.
Changes in satisfaction with physical appearance, often measured as body size
dissatisfaction, has been a consistent predictor of weight maintenance (Pedro J Teixeira et
al., 2006). Elfhag and Rossner (2005) suggest that individuals develop a “healthy
narcissism” about their appearance and physical condition and therefore caring about
one’s appearance and physical condition can be important for the motivation to control
body weight (Elfhag & Rössner, 2005). Rothman et al., (2004) suggests that beginning
behavior change and maintaining that behavior change may be affected by different
factors. They state that individuals will initiate a behavior because of the anticipated
benefits, but will maintain the behavior because of their satisfaction with the outcomes
from the behavior (Vohs & Baumeister, 2010). Jeffrey et al., (2006) tested this concept
and examined an intervention designed to enhance satisfaction with weight loss
maintenance. Participants were assigned to either a future-focused group (lower
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satisfaction) or a past-focused motivational intervention (higher satisfaction) for 11 group
sessions that took place over the course of a year. They did not find differences in the
groups in satisfaction or weight loss at the 15-month follow up but attributed these
findings to the methods of the intervention, the difficulty to influence people’s
cognitions, and the difficulty in measuring cognition. The authors state, however, that
they continue to believe that people who have increased satisfaction with weight loss will
have higher success at maintaining weight but future research is needed to assess whether
improved methodologies could contribute to Rothman et al., (2004) notion. Our results
demonstrate that through a cognitive behavioral intervention led by CHW, changes in
satisfaction with physical appearance do predict weight loss maintenance and therefore
satisfaction is critical in continuing behaviors to achieve weight loss maintenance.
Implications for Theory
The HELP PD intervention targeted key concepts of social cognitive theory
through 1) increasing health knowledge regarding the influence of diet and physical
activity on weight, fitness and risk for diabetes 2) enhancing self-efficacy through the
promotion of a series of successful experiences in changing eating and exercise behavior
3) improving self-regulatory skills through the use of goal setting, self-monitoring, selfreinforcement, and cognitive restructuring, and 4) using a continuous problem solving
model. The psychological changes that occurred during the intensive phase (i.e. selfefficacy, satisfaction, desire, barriers) convey the value and usefulness of a socialcognitive based intervention to induce weight loss. Research has shown that
psychological improvements can be associated with weight changes and considered
valuable outcomes and a natural consequence of losing weight (Blaine, Rodman, &
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Newman, 2007). For instance, a social-cognitive behavioral weight loss program focuses
on inducing participants to feel an increased sense of competence about their physical
abilities and teaching them self-management and self-regulatory skills such as goal
setting, cognitive restructuring, and stimulus control so that they feel competent at
countering common barriers (Annesi & Whitaker, 2010b). With this, Baker and Brownell
(2000) promote a model of the relations of exercise, improvements in psychological
variables, and maintained weight loss (Bouchard & Katzmarzyk, 2010). More
specifically, they suggested that improvements in mood, self-efficacy and body image
would lead to increased psychological resources to successfully self-regulate, leading to
improved eating and exercise behaviors and weight loss. The changes in the predictor
variables weight loss self-efficacy, exercise self-efficacy, and satisfaction with physical
appearance mirror these suggestions as the positive changes in these variables during the
intensive phase predicted long term weight loss.
The results of the present study also provide evidence as to the feasibility of
training lay community health workers (CHWs) to deliver a theoretically based
behavioral weight loss intervention. The CHWs were a diverse group of community
members with documented well-controlled diabetes and that had demonstrated successful
lifestyle changes. Additionally, CHWs were selected based on their organizational skills
and group-leadership abilities. They were primarily recruited by the RDs in the diabetes
care center and most were former or current patients. None of the CHWs had previous
training in nutrition or exercise science. There were 10 CHWs (8 women, 2 men) with an
average age of 57.2 years, 7 were African-American and 3 were Caucasian, 7 were
employed, and all of the CHWs were reimbursed $100 per week during the intensive
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phase and $200 per month during the maintenance phase. Therefore, the present study
demonstrated that individuals without a specialized knowledge could be trained to deliver
a weight loss intervention that is based on social cognitive theory. Furthermore, it
appears that the intervention successfully improved many of the key social cognitive
variables found to be important for weight loss.
Empirical testing of a path from intervention-induced psychological changes to
weight loss, accounting for behavioral processes relating exercise to improved eating, has
been lacking (Annesi & Marti, 2011). While our results reflect the value in using social
cognitive theory and behavioral constructs to determine correlates of weight loss, a path
analysis of changes in social cognitive variables leading to weight loss should be used to
test the true effects of social cognitive variables and behaviors on weight loss. A path
analyses would demonstrate the impact of psychological variables on behaviors leading
to weight loss in a systematic order. Therefore, a path analysis of structural modeling is
the next logical step in order to enhance our knowledge of this area of research and to
examine causal relationships.
Limitations and Future Directions
These data should be considered in the context of several limitations. We were
not able to examine the role of self-monitoring calories and physical activity due to the
lack of data. It is well established that self-monitoring is crucial for weight maintenance
and therefore future studies should include this variable in the analyses (Stubbs et al.,
2011; P J Teixeira, Going, Sardinha, & Lohman, 2005; Wing et al., 2004). A second
limitation concerns the measurement of physical activity and caloric intake. The
assessment instruments used to measure these behaviors were self-report and the
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variability of the data suggests non-normal distribution. For example, at baseline the
physical activity minutes standard deviation was more than twice the size of the mean.
This variability may have created a significant error and thus difficult to detect significant
relationships. It would be ideal to obtain objective measurements of physical activity
with accelerometers and use a better measurement of food intake such as a daily food log.
A third limitation is that the sample was limited to Forsyth County in North Carolina and
individuals were highly educated with 70% of the sample having a post-baccalaureate
degree which may limit the external validity of this study as only 29% of the U.S.
population have post-baccalaureate degrees (Promotions & Public Information Staff,
2010).
Future research should conduct interventions that focus on the change in
psychosocial variables (i.e. self-efficacy, satisfaction, desire, affect, physical activity,
caloric intake) during the intensive phase for a successful weight maintenance. Focusing
on these variables could enhance our understanding of the psychological processes that
change during intensive weight loss and how those changes influence weight loss
maintenance. Knowing this, clinicians can focus on manipulating these variables to
maximize successful management of weight and decrease the variance in weight loss
among individuals. Additionally, as previously mentioned, researchers should conduct a
path analyses, or structural modeling, to examine direct and indirect effects of SCT on
weight loss and weight maintenance. For further understanding of the processes of
weight loss and maintenance, the next step for researchers should be to examine
mediators from SCT on the intervention effects on weight loss. More specifically, the
change in SCT variables during the intensive phase of the weight loss intervention should
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be examined as mediators of weight maintenance. Last, variables not measured in the
HELP PD intervention, such as biological determinants, previous weight loss history,
weight outcome evaluations, self-monitoring, and self-motivation should be examined as
previous research has shown these variables to be predictors of weight maintenance.
Implications
With the increasing prevalence of type 2 diabetes in the past 20 years, public
policy and health professional have warranted the need for prevention. More specifically,
behavioral lifestyle interventions have been the primary focus in preventing diabetes
through exercise, nutrition, and ultimately weight loss. While large-scale trials have
established the relationship between preventing diabetes through weight loss in
prediabetics, there is a high variance in individuals achieving weight loss and maintaining
that loss. Therefore, it is important to examine the processes that occur during an
intensive weight loss intervention that influence weight maintenance. To our knowledge,
HELP PD is the first DPP translational study to examine the changes in variables during
the intensive weight loss intervention and if the changes predict long-term weight loss.
Furthermore, the present study demonstrates that a community-based CHW-led
intervention model is a powerful method for delivering a lifestyle weight loss prevention
program that is capable of not only inducing weight loss, but also influencing the
theoretical variables thought to underlie weight loss.
The present findings demonstrate that improvements in exercise-self efficacy,
weight loss self-efficacy, satisfaction with physical appearance, and caloric intake during
an intensive weight loss program are important predictors of long-term weight loss in
prediabetics. The findings demonstrate that weight loss cannot simply be viewed as an
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equation of caloric balance through diet and physical activity. Interventions should
proactively aim at improving psychological well-being and not just behavior changes for
weight loss in order to maximize the success of individuals striving to lose weight to
prevent the onset of diabetes (Wadden, Brownell, & Foster, 2002).
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APPENDIX A

Wake Forest University Health Sciences
Informed Consent Document

Healthy Living Partnership to Prevent Diabetes (HELP Prevent Diabetes) Study
(Consent version date: 09/05/08)
Principal Investigator: David C. Goff, MD, PhD
________________________________________________________________________
______
You are being invited to take part in a research study. Research studies are designed to
gain scientific knowledge that may help other people in the future. You may or may not
receive any benefit from being part of the study. There may also be risks due to being
part of research studies. You are being asked to take part because you weigh more than is
ideal and you have high blood sugar (pre-diabetes). Your participation is voluntary.
Please take your time to make up your mind. Ask the study doctor or the study staff to
explain any words or information that you do not understand. The doctor listed above is
in charge of the study. Other study staff will help him.

Increased weight is a major health problem in the United States. The long-term health
risks from being overweight are high among people with pre-diabetes, and include
developing diabetes. The current problem with diabetes in the United States is largely the
result of more people being overweight.

Before you make up your mind whether or not you should join the HELP PREVENT
DIABETES study, you should learn about its risks and benefits. This step is called
informed consent. The consent form you are reading describes the study. Study staff
will talk with you and answer any questions you may have. If you decide to join the
study, you will be asked to sign this form. You will be given a signed copy for your
records.
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PURPOSE OF THE STUDY
The HELP PREVENT DIABETES study will look at the health effects of weight loss in
men and women who are overweight and have pre-diabetes. Three hundred people in
Forsyth County will take part in the study. Your participation in this study will last two
years. Previous studies have shown that weight loss has many benefits, including
preventing diabetes. Most of these studies have used professional staff, such as dietitians
and doctors, and one-on-one counseling. We do not know if a group-based weight loss
program led by a lay (non-professional) person would also help people lose weight. The
HELP PREVENT DIABETES Study will look at whether our weight-loss program leads
to weight loss.

We hope to learn the benefits and risks of a group-based weight-loss-program led by a
lay health counselor under the supervision of a dietitian. The study will consist of two
groups of volunteers. Both groups will be involved in a physical activity and dietary
intervention. Group A will be involved in a weight loss program that combines dietitianled sessions with group lay-health counseling sessions (a small group led by a trained
member of the community with diabetes). Group B will receive two individual sessions
with a registered dietitian and written information about programs in the area. Both
groups will receive the same medical monitoring.
STUDY PROCEDURES
Screening Visit 1
If you agree to be in the study, you will come to the General Clinical Research Center
(GCRC) at Wake Forest University Baptist Medical Center for a screening visit. During
this visit, we will ask you to fill out some forms about your health, review your current
medications and to have your height, weight, waist, and blood pressure measured. This
visit will take about one hour. If you might be eligible for the study, you will be asked to
have a blood test of about two tablespoons of blood to measure your blood sugar level.
These tests will help the doctors decide if you qualify for the study.

Screening Visit 2, if needed
A second screening visit may be needed to re-check your blood sugar level. If you have
had a blood sugar measured in the recent past, you may not need this second screening
visit. If needed, the second screening clinic visit will last about 30 minutes. You will
have your weight and blood pressure measured. In addition, two tablespoons of blood
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will be collected to measure blood sugar. If you are still eligible, you will be asked to
attend a third visit, the Randomization Visit.
Randomization Visit
The Randomization Visit will last approximately 2 hours. This visit will also occur in the
GCRC. You will have a brief physical exam, and have your weight, height, waist and
blood pressure measured. Two tablespoons of blood will be collected to measure blood
sugar, insulin, and lipids. Some of this blood will also be stored for possible future
research. You will fill out forms about your usual activities and ideas about health.
During this visit you will be randomly assigned to one of two groups. By “random” we
mean that neither you nor any of the clinic staff (including your doctor) can select which
group you will be in. Using a procedure like flipping a coin, a computer program assigns
you to one of the groups (equal chance of being placed in either group). The two possible
groups are a dietitian-led intervention and a weight loss intervention group that combines
dietitian-led sessions with group lay-health counseling sessions (a small peer group with
a trained peer leader). By signing this consent, you are agreeing that you are willing to be
placed in either of the two groups. Both of these groups and what they will do are
described below.

Intervention Visits
If you are randomized to Group A, you will receive three individual sessions with a
registered dietitian during the first six months. You will also meet once a week with a
peer group and lay-health counselor who will consult with a dietitian (when needed) for
the first six months. These meetings will take place at a location that is convenient for
your group. Information about diet and weight loss will either be delivered by your layhealth counselor, an expert from the community or by a DVD presentation. During the
next eighteen months, you will only meet with your lay-health counselor and group once
a month. You will receive a small number of low cost items chosen to help you with
lifestyle change. These items will be provided to you at no cost. Additionally, you may
receive items to assist in removing barriers to meeting study goals such as weight loss
supplements, sports gear, transportation assistance, or other similar items. These items
will not exceed $100 per participant without prior approval from the study Steering
Committee and will be provided at no cost to you.
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If you are randomized to Group B, you will have two individual meetings with a
registered dietitian during the first three months of the study and then you will be given
information on a variety of low cost community programs. You will also receive a
newsletter monthly with information about healthy living. At the end of the study, we
will share information we have learned about successful strategies to change lifestyle and
reduce the risk of developing diabetes.

Both groups in the HELP PREVENT DIABETES Study are offered at no cost to you.
Whichever group you are assigned to (A or B), you will continue to see your regular
doctor for routine (primary) care.

If your primary care doctor feels you need additional education about weight loss, you
are free to do so. However, any additional education and counseling will not be paid for
by the HELP PREVENT DIABETES study.

Follow-Up Visits
Your health and progress will be monitored every six months during the study. Each of
these visits will last approximately 2 hours and will also take place in the GCRC. At
these visits you will again have a brief physical exam, and have your weight, height,
waist size and blood pressure measured. About two tablespoons of blood will be
collected to measure blood sugar and insulin. At the 12 month visit, lipids will also be
measured. You will fill out forms about your usual activities and ideas about health.

You will be asked not to eat or drink anything but water after midnight the night before
each of your clinic visits (Screening Visits 1 and 2, Randomization and Follow-up
Visits).

Like the randomization visit, some of the blood that is collected at the follow-up visits
will be stored for future possible research. Your tissue sample will be stored with a
unique identifier and will not include any identifiable information about you, such as
your name, address, telephone number, social security number, medical record number or
any of the identifiers outlined in the HIPAA Privacy Rule regulations. The unique
identifier will be a randomly assigned number and only the principal investigator will
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have access to the code that links the unique identifier to you. Your name, address, social
security number, etc. will never be disclosed to future researchers and neither will the
code that links your identifiers to the sample.

The research that may be done with your blood sample is not designed to help you
specifically. There is no personal benefit to you from taking part in this aspect of the
research study. It might help people who have diseases at some point in the future, but it
is not known if this will happen. The results of the research done with your blood sample
will not be given to you or your doctor. These results will not be put in your medical
records. The research using your blood sample will not affect your care. Your blood
sample will be used only for research and will not be sold. The findings from this
research may result in the future development of products that are of commercial value.
There are no plans to share any of the profits with you which may occur as a result of this
research.

Sometimes blood samples used for genetic research may provide information about
diseases that are passed on in families. Even if your blood sample is used for this kind of
research, the results will not be told to you or members of your family, and will not be
put in your health records.

The choice to let your blood sample be kept for future use is up to you. No matter what
you decide to do, it will not affect your care in this study. If you decide now that your
blood sample can be kept for research, you can change your mind at any time. Just
contact your study investigator, David Goff, MD (336) 716-9837, and let him know that
you do not want your blood sample used and it will no longer be used for research.
Otherwise, the blood sample may be kept until it is used up or it is destroyed.

POTENTIAL RISKS AND DISCOMFORTS

There are no major risks associated with the data collection visits. All medical tests and
care may involve some minor risks or discomforts. These include:
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Risks of Blood Draw: The risks of drawing blood are rare and include feeling brief pain,
becoming faint during the blood draw or developing a bruise or bump following the
blood draw. There is a slight risk of infection at the site where blood was drawn.

Risks of Blood Pressure Assessment: You may feel brief discomfort during blood
pressure readings due to the pressure of the cuff on your arm.

Risks of Increasing Physical Activity: Increasing your physical activity may increase
your risk of injuries to the muscles, ligaments, tendons and joints of the body. Other
risks include abnormal blood pressure, fainting, dizziness, disorders of heart rhythm, and
very rare instances of heart attack, stroke, or even death. To help ensure your safety, the
study will check your readiness to become more active. A study doctor will see you if
your readiness is in doubt.

Risks of Hypotension (Low Blood Pressure): If you do lose weight while you take
medicines to control your blood pressure, there is a chance you may have episodes of
feeling light-headed, dizzy or nauseous from a drop in blood pressure. Low blood
pressure is also known as hypotension. To reduce the chance of hypotension, please
report any feelings dizziness, nausea, or light-headedness to study staff. If you develop
low blood pressure, the study doctors will contact your doctor to discuss adjustment of
your blood pressure medicine.

Pregnant women are excluded from participation in this study. Due to unknown risks and
potential harm to the unborn fetus, sexually active women of childbearing potential must
use a reliable method of birth control while participating in this study. Reliable methods
of birth control are: abstinence (not having sex), oral contraceptives, intrauterine device
(IUD), DepoProvera, Norplant, tubal ligation, or vasectomy of the partner (with
confirmed negative sperm counts) in a monogamous relationship (same partner). An
acceptable, although less reliable, method involves the careful use of condoms and
spermicidal foam or gel and/or a cervical cap or sponge. If you are a sexually active
woman of childbearing potential and have not been using an accepted method of birth
control, two negative pregnancy tests performed 15 days apart are required to check for
possible early pregnancy prior to starting treatment. We encourage you to discuss this
issue further with your physician if you have any questions.
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POTENTIAL BENEFITS
There may or may not be any direct benefit to you from this study. You will receive
regular medical tests relating to pre-diabetes. We will learn more about the short-term
effects of two different weight loss programs. This information can be provided to
people who have pre-diabetes and the medical community.

ALTERNATIVE TREATMENT
If you choose not to join this study, you may talk to your doctor about the benefits of
weight loss and exercise and other programs to lose weight. We encourage you to
continue with your usual health care, whether you join the study or not.
WHAT ABOUT THE USE, DISCLOSURE AND CONFIDENTIALITY OF
HEALTH INFORMATION?
By taking part in this research study, your personal health information and other
information that directly identifies you may be used and shared. Information that
identifies you includes, but is not limited to, such things as your name, address, telephone
number, and date of birth. Your personal health information includes all information
about you that is collected or created during the study for research purposes. It also
includes your personal health information that is related to this study and that is
maintained in your medical records at this institution and at other places such as other
hospitals and clinics where you may have received medical care. Examples of your
personal health information include your health history, your family health history, how
you respond to study activities or procedures, laboratory and other test results, medical
images, and information from study visits, phone calls, surveys, and physical
examinations.
Your personal health information and information that identifies you (“your health
information”) may be given to others during and after the study. This is for reasons such
as to carry out the study, to determine the results of the study, to make sure the study is
being done correctly, to provide required reports and to get approval for new products. In
addition to the study doctors and staff, some of the people, agencies and businesses that
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may receive and use your health information are the central laboratories, the institutional
review board, representatives of Wake Forest University Health Sciences and North
Carolina Baptist Hospital.

Some of these people, agencies and businesses may further disclose your health
information. If disclosed by them, your health information may no longer be covered by
federal or state privacy regulations. Your health information may be disclosed if required
by law. Your health information may be used to create information that does not directly
identify you. This information may be used by other researchers. You will not be directly
identified in any publication or presentation that may result from this study.

This research study could lead to the treatment or diagnosis of a medical problem. If so,
then information collected or created as part of the study may be placed in your medical
record. This information may be discussed with individuals caring for you who are not
part of the study. This will help in providing you with good medical care. In addition, all
or part of your research related health information may be used or disclosed for
treatment, payment, or healthcare operations purposes related to providing you with
medical care.

Laboratory test results and other medical reports will be created as a result of your taking
part in the research study. This information may be entered into the computer systems of
Wake Forest University Health Sciences and North Carolina Baptist Hospital. These
results will be kept secure. Access to this information will be limited to individuals with
proper authority. Some people with access may not be directly involved with this
research study.

In the future, people who do research may need to know more about your health. While
the study investigator may give reports about your health, he/she will NOT be given your
name, address, phone number, or any other identifying information about who you are,
unless you agree to being contacted in the future.
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When you sign this consent and authorization form you authorize or give permission for
the use of your health information as described in the consent form. This authorization
does not have an expiration date. You can revoke or take away your authorization to use
and disclose your health information at any time. You do this by sending a written notice
to the investigator in charge of the study at the following address:

David Goff, MD, PhD
Wake Forest University Health Sciences
Division of Public Health Sciences- Epidemiology
Medical Center Blvd
Winston-Salem, NC 27157

If you withdraw your authorization you will not be able to be in this study. If you
withdraw your authorization, no new health information that identifies you will be
gathered after that date. Your health information that has already been gathered may still
be used and disclosed to others. You will not have access to your health information that
is included in the research study records until the end of the study.

COSTS AND PAYMENTS
There are no costs to you for taking part in this study. All the study costs, including any
study visits and procedures related directly to the study, will be paid for by the study.
Travel costs associated with trips to and from study assessment visits at the GCRC will
be paid for by the study. However, travel costs to and from group meetings and dietitian
sessions will not be paid for by the study. Your HELP PREVENT DIABETES Lifestyle
or Dietitian sessions, clinic visits and study tests are free. All other treatments,
procedures, and clinic visits for your medical care are considered usual medical care.
Their costs are expected to be covered by your insurance company or you. You will
receive no payment or other compensation for taking part in this study.
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INJURY

Should you experience a physical injury or illness as a direct result of your participation
in this study, Wake Forest University School of Medicine maintains limited research
insurance coverage for the usual and customary medical fees for reasonable and
necessary treatment of such injuries or illnesses. To the extent research insurance
coverage is available under this policy the reasonable costs of these necessary medical
services will be paid, up to a maximum of $25,000. Wake Forest University Baptist
Medical Center holds the insurance policy for this coverage. It provides a maximum of
$25,000 coverage for each claim and is limited to a total of $250,000 for all claims in any
one year. The Wake Forest University School of Medicine, and the North Carolina
Baptist Hospitals, Incorporated do not assume responsibility to pay for these medical
services or to provide any other compensation for such injury or illness. Additional
information may be obtained from the Medical Center’s Director of Risk and Insurance
Management, at (336) 716-3467.

WHOM DO I CALL IF I HAVE QUESTIONS OR PROBLEMS?

For questions about the study or in the event of a research-related injury, contact the
study investigator, Dr David Goff at (336) 716-9837 or the Project Manager, Caroline
Blackwell, at (336) 713-4061. After hours please call the PAL line at (336) 716-7654.

The Institutional Review Board (IRB) is a group of people who review the research to
protect your rights. If you have a question about your rights as a research participant, you
should contact the Chairman of the IRB at (336) 716-4542.

WHAT ARE MY RIGHTS AS A RESEARCH STUDY PARTICIPANT?

Taking part in this study is voluntary. You may choose not to take part or you may leave
the study at any time. Refusing to take part in or leaving the study will not result in any
penalty or loss of benefits to which you are entitled. If you decide to stop participating in
the study we encourage you to talk to the investigators or study staff first to learn about
any potential health or safety consequences. The investigators also have the right to stop
your participation in the study at any time. This could be because you had an unexpected
77

reaction, have failed to follow instructions or because the entire study has been stopped.
You will be given any new information we become aware of that would affect your
willingness to continue to participate in the study. You will be given a signed copy of
this consent form.

Do you request that we send important medical findings from your study tests/exams to
your personal physician? ____Yes ____ No

A North Carolina Baptist Hospital (NCBH) medical record will be created for all study
participants. As a participant in this study, a copy of this signed consent form will be
placed in the NCBH medical record, along with any routine medical test results that were
obtained at NCBH as part of this study.
SIGNATURES

I agree to take part in this study. I authorize the use and disclosure of my health
information as described in this consent and authorization form. If I have not already
received a copy of the Privacy Notice, I may request one or one will be made available to
me. I have had a chance to ask questions about being in this study and have those
questions answered. By signing this consent and authorization form, I am not releasing
or agreeing to release the investigator, the sponsor, the institution or its agents from
liability for negligence.

a.

I agree that my blood sample and health records may be kept
for use in research on diabetes and diabetes prevention.
Yes
__ No __

b.

I agree that my blood sample and health records may also be
kept for use in future research to learn about, detect, prevent, treat
or cure other health problems.
Yes __ No __
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c.

I agree that David Goff, MD, PhD or someone whom he/she
chooses may contact me in the future to ask about taking part in
more research.
Yes __
No __

_____________________________________________________
Subject Name (Printed)

_____________________________________________________
Subject Signature

____________________

Date

_____________________________________________________
Person Obtaining Consent

Date
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____________________

APPENDIX B

This questionnaire consists of 21 groups of statements. Please read each group
of statements carefully, and then pick out the one statement in each group that
best describes the way you have been feeling during the past two weeks,
including today. Circle the number beside the statement you have picked. If
several statements in the group seem to apply equally well, circle the highest
number. Be sure that you do not choose more than one statement for any group,
including Item 16 (Changes in Sleeping Pattern) and Item 18 (Changes in
Appetite).
1 Sadness
0 I do not feel sad.
1 I feel sad much of the time
2 I am sad all the time.
3 I am so sad or unhappy that I can’t
stand
it.
2 Pessimism
0 I am not discouraged about my
future.
1 I feel more discouraged about my
future
than I used to be.
2 I do not expect things to work out for
me.
3 I feel my future is hopeless and will
only
get worse.
3 Past Failure
0 I do not feel like a failure.
1 I have failed more than I should have.
2 As I look back, I see a lot of failures.
3 I feel I am a total failure as a person.
4 Loss of Pleasure
0 I get as much pleasure as I ever did
from
BDI vers 2.0

5 Guilty Feelings
0 I don’t feel particularly guilty.
1 I feel guilty over many things I have
done
or should have done.
2 I feel quite guilty most of the time.
3 I feel guilty all of the time.
6 Punishment Feelings
0 I don’t feel I am being punished.
1 I feel I may be punished.
2 I expect to be punished.
3 I feel I am being punished

7 Self-dislike
0 I feel the same about myself as ever.
1 I have lost confidence in myself.
2 I am disappointed in myself.
3 I dislike myself
8 Self-criticalness
0 I don’t criticize or blame myself more
than usual.
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the things I enjoy.
1 I don’t enjoy things as much as I
used to.
2 I get very little pleasure from the
things I
used to enjoy.
3 I can’t get any pleasure form the
things I
used to enjoy.
9 Suicidal Thoughts or Wishes
0 I don’t have any thoughts of killing
myself.
1 I have thoughts of killing myself, but I
would not carry them out.
2 I would like to kill myself.
3 I would kill myself if I had the chance.

1 I am more critical of myself than I
used
to be.
2 I criticize myself for all my faults.
3 I blame myself for everything bad that
happens

10 Crying
0 I don’t cry anymore than I used to.

14 Worthlessness
0 I do not feel I am worthless.
1 I don’t consider myself as worthwhile
and useful as I used to.
2 I feel more worthless as compared to
other people.
3 I fee utterly worthless.

1 I cry more than I used to.
2 I cry over every little thing.
3 I feel like crying, but I can’t.

11 Agitation
0 I am no more restless or wound up
than usual.
1 I feel more restless or wound up than
usual.
2 I am so restless or agitated that it’s
hard to stay still
3 I am so restless or agitated that I
have
to keep moving or doing something.
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13 Indecisiveness
0 I make decisions about as well as
ever.
1 I find it more difficult to make
decisions
than usual.
2 I have much greater difficulty in
making decisions than I used to.
3 I have trouble making any decisions.

15 Loss of Energy
0 I have as much energy as ever.
1 I have less energy than I used to
have.
2 I don’t have enough energy to do
very
much.
3 I don’t have enough energy to do
anything.
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12 Loss of Interest
0 I have not lost interest in other people
or activities.
1 I am less interested in other people
or
things than before.
2 I have lost most of my interest in
other
people or things.
3 It's hard to get interested in anything.

16 Changes in Sleep Pattern
0 I have not experienced any change in
my sleeping pattern.
1a I sleep somewhat more than usual.
1b I sleep somewhat less than usual.
2a I sleep a lot more than usual.
2b I sleep a lot less than usual.
3a I sleep most of the day.
3b I wake up 1-2 hours early and can’t
get back to sleep.

17 Irritability
0 I am no more irritable than usual.
1 I am more irritable than usual.
than usual.
2 I am much more irritable than usual.
3 I am irritable all the time.

20 Tiredness or Fatigue
0 I am no more tired or fatigued than
usual.
1 I get more tired or fatigued more
easily.
2 I am too tired or fatigued to do a lot of
the things I used to do.
3 I am too tired or fatigued to do most
of
the things I used to do.

18 Changes in Appetite
0 I have not experienced any change in
my appetite.
1a My appetite is somewhat less than
usual.
1b My appetite is somewhat greater
than
usual.
2a My appetite is much less than
before.
2b My appetite is much greater than
before.
3a I have no appetite at all.
3b I crave food all the time.

21 Loss of Interest in Sex
0 I have not noticed any recent change
in my interest in sex.
1 I am less interested in sex than I
used to
be.
2 I am much less interested in sex now.
3 I have lost interest in sex completely.
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19 Concentration Difficulty
0 I can concentrate as well as ever.
1 I can’t concentrate as well as usual.
2 It’s hard to keep my mind on anything
for
very long.
3 I find I can’t concentrate on anything.
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This questionnaire relates to eating. Please respond to each statement by
indicating how confident you are that you can resist or control your eating in the
following situations by placing a check mark in the appropriate box.
1. I can resist eating when I am anxious (nervous).

2. I can control my eating on the weekends.

3. I can resist eating even when I have to say “no” to others.

4. I can resist eating when I feel physically run down.

5. I can resist eating when I am watching TV.

Dietaryefficacy v2.0
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6. I can resist eating when I am depressed (or down).

7. I can resist eating when there are many different kinds of food available.

8. I can resist eating even when I feel it’s impolite to refuse a second helping.

9. I can resist eating even when I have a headache.

10. I can resist eating when I am reading.

11. I can resist eating when I am angry (or irritable).

Dietaryefficacy v2.0
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12. I can resist eating even when I am at a party.

13. I can resist eating even when others are pressuring me to eat.

14. I can resist eating when I am in pain.

15. I can resist eating just before going to bed.

16. I can resist eating when I have experienced failure.

17. I can resist eating even when high-calorie foods are available.

Dietaryefficacy v2.0
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18. I can resist eating even when I think others will be upset if I don’t eat.

19. I can resist eating when I feel uncomfortable

20. I can resist eating when I am happy.
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HEALTH UTILITIES INDEX III (HUI-3)
This questionnaire contains a set of questions which ask about various aspects of
your health. When answering these questions please think about your health and
your ability to do things on a day-to-day basis, during the past 4 weeks. To define
the 4 week period, please think about what the date was 4 weeks ago and recall the
major events that you have experienced during this period. Please focus your
answers on your abilities, disabilities and how you have felt during the past 4 weeks.
You may feel that some of these questions do not apply to you, but it is important
that we ask the same questions of everyone. Also, a few questions are similar;
please excuse the apparent overlap and answer each question independently.
Please read each question and consider your answers carefully. For each question,
please select one answer that best describes your level of ability or disability during
the past 4 weeks. Please indicate the selected answer by circling the letter (a, b, c,
…) beside the answer.
All information you provide is confidential. There are no right or wrong answers;
what we want is your opinion about your abilities and feelings.
1. Which one of the following best describes your ability, during the past 4 weeks, to
see well enough to read ordinary newsprint?
a. Able to see well enough without glasses or contact lenses.
b. Able to see well enough with glasses or contact lenses.
c. Unable to see well enough even with glasses or contact lenses.
d. Unable to see at all.
2. Which one of the following best describes your ability, during the past 4 weeks, to
see well enough to recognize a friend on the other side of the street?
a. Able to see well enough without glasses or contact lenses.
b. Able to see well enough with glasses or contact lenses.
c. Unable to see well enough even with glasses or contact lenses.
d. Unable to see at all.
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3. Which one of the following best describes your ability, during the past 4 weeks, to
hear what was said in a group conversation with at least three other people?
a. Able to hear what was said without a hearing aid.
b. Able to hear what was said with a hearing aid.
c. Unable to hear what was said even with a hearing aid.
d. Unable to hear what was said, but did not wear a hearing aid.
e. Unable to hear at all.
4. Which one of the following best describes your ability, during the past 4 weeks, to
hear what was said in a conversation with one other person in a quiet room?
a. Able to hear what was said without a hearing aid.
b. Able to hear what was said with a hearing aid.
c. Unable to hear what was said even with a hearing aid.
d. Unable to hear what was said, but did not wear a hearing aid.
e. Unable to hear at all.
5. Which one of the following best describes your ability, during the past 4 weeks, to
be understood when speaking your own language with people who do not
know you?
a. Able to be understood completely.
b. Able to be understood partially.
c. Unable to be understood.
d. Unable to speak at all.
6. Which one of the following best describes your ability, during the past 4 weeks, to
be understood when speaking with people who know you well?
a. Able to be understood completely.
b. Able to be understood partially.
c. Unable to be understood.
d. Unable to speak at all.
HUI3 V1.1
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7. Which one of the following best describes how you have been feeling during the
past 4 weeks?
a. Happy and interested in life.
b. Somewhat happy.
c. Somewhat unhappy.
d. Very unhappy.
e. So unhappy that life was not worthwhile.
8. Which one of the following best describes the pain and discomfort you have
experienced during the past 4 weeks?
a. Free of pain and discomfort.
b. Mild to moderate pain or discomfort that prevented no activities.
c. Moderate pain or discomfort that prevented some activities.
d. Moderate to severe pain or discomfort that prevented some activities.
e. Severe pain or discomfort that prevented most activities.
9. Which one of the following best describes your ability, during the past 4 weeks, to
walk?
Note: Walking equipment refers to mechanical supports such as braces, a cane, crutches or a
walker.

a. Able to walk around the neighborhood without difficulty, and without
equipment.

walking

b. Able to walk around the neighborhood with difficulty; but did not require walking
equipment or the help of another person.
c. Able to walk around the neighborhood with walking equipment, but without the
help of another person.
d. Able to walk only short distances with walking equipment, and required a
wheelchair to get around the neighborhood.
e. Unable to walk alone, even with walking equipment. Able to walk short distances
with the help of another person, and required a wheelchair to get around
the neighborhood.
f. Unable to walk at all.
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10. Which one of the following best describes your ability, during the past 4 weeks,
to use your hands and fingers?
Note: Special tools refers to hooks for buttoning clothes, gripping devices for opening jars or
lifting small items, and other devices to compensate for limitations of hands or fingers.

a. Full use of two hands and ten fingers.
b. Limitations in the use of hands or fingers, but did not require special tools or the
help of another person.
c. Limitations in the use of hands or fingers, independent with use of special tools
(did not require the help of another person).
d. Limitations in the use of hands or fingers, required the help of another person for
some tasks (not independent even with use of special tools).
e. Limitations in the use of hands or fingers, required the help of another person for
most tasks (not independent even with use of special tools).
f. Limitations in the use of hands or fingers, required the help of another person for
all tasks (not independent even with use of special tools).
11. Which one of the following best describes your ability, during the past 4 weeks,
to remember things?
a. Able to remember most things.
b. Somewhat forgetful.
c. Very forgetful.
d. Unable to remember anything at all.
12. Which one of the following best describes your ability, during the past 4 weeks,
to think and solve day to day problems?
a. Able to think clearly and solve day to day problems.
b. Had a little difficulty when trying to think and solve day to day problems.
c. Had some difficulty when trying to think and solve day to day problems.
d. Had great difficulty when trying to think and solve day to day problems.
e. Unable to think or solve day to day problems.
HUI3 V1.1
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13. Which one of the following best describes your ability, during the past 4 weeks,
to perform basic activities?
a. Eat, bathe, dress and use the toilet normally.
b. Eat, bathe, dress or use the toilet independently with difficulty.
c. Required mechanical equipment to eat, bathe, dress or use the toilet
independently.
d. Required the help of another person to eat, bathe, dress or use the toilet.
14. Which one of the following best describes how you have been feeling during the
past 4 weeks?
a. Generally happy and free from worry.
b. Occasionally fretful, angry, irritable, anxious or depressed.
c. Often fretful, angry, irritable, anxious or depressed.
d. Almost always fretful, angry, irritable, anxious or depressed.
e. Extremely fretful, angry, irritable, anxious or depressed; to the point of
needing professional help.
15. Which one of the following best describes the pain or discomfort you have
experienced during the past 4 weeks?
a. Free of pain and discomfort.
b. Occasional pain or discomfort. Discomfort relieved by non-prescription drugs or
self-control activity without disruption of normal activities.
c. Frequent pain or discomfort. Discomfort relieved by oral medicines with
occasional disruption of normal activities.
d. Frequent pain or discomfort; frequent disruption of normal activities.
Discomfort required prescription narcotics for relief.
e. Severe pain or discomfort. Pain not relieved by drugs and constantly
disrupted normal activities.
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16. Overall, how would you rate your health during the past 4 weeks?
a. Excellent.
b. Very good.
c. Good.
d. Fair.
e. Poor.
17. How did you complete the questionnaire? Please select the one answer that
best describes your situation.
a. By myself, without any help from anyone else.
b. By myself, except someone else circled the answers on the questionnaire form
for me.
c. With the help of someone else.
d. This questionnaire was completed by a family member, without help from the
subject or patient.
e. This questionnaire was completed by a nurse or other health professional,
without help from the subject or patient.
Please specify type of health professional: ______________________________
f. This questionnaire was completed by another person, without help from the
subject or patient.
Please specify relationship to subject or patient: ________________________
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CURRENT PHYSICAL ACTIVITY LEVEL

VIGOROUS PHYSICAL ACTIVITY
First we are going to ask you some questions about your participation in vigorous or
“hard” activities. These are activities that take hard physical effort, make you breathe
much harder than normal, and cause heavy sweating.
1. In general how many days per week do you do vigorous activities like running, heavy
lifting, aerobics, or fast bicycling for at least 10 minutes in a row? Do not count any vigorous
activities you did for less than 10 minutes in a row. Assume that one week is seven (7)
days.
CHECK ONLY ONE ANSWER
0 Days per week
1 Day per week

4 Days per week
5 Days per week

2 Days per week

6 Days per week

3 Days per week

7 Days per week

2. On the days that you do vigorous activities, how much time do you usually spend doing
them? Only count the time that you spend doing vigorous activity for at least 10 minutes in a
row. CHECK ONLY ONE ANSWER
I do not do vigorous activity for more than 10 minutes in a row
10-15 minutes per day
15-30 minutes per day
30-45 minutes per day
45-60 minutes per day
Over 60 minutes per day
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DAILY WALKING
Next we are going to ask you about your daily walking.
3. In general, how many days per week do you walk for at least 10 minutes in a row?
Think about all the walking you do during the day, including walking for exercise, walking to
get to places (transportation), walking at work or home, or any other walking that you do
during the day. Do not count any walking that you do for less than 10 minutes in a row.
CHECK ONLY ONE ANSWER
0 Days per week
1 Day per week
2 Days per week

4 Days per week
5 Days per week
6 Days per week

3 Days per week
7 Days per week
4. On the days that you walk, how much time do you usually spend walking? Only count the
time that you spend walking for at least 10 minutes in a row. CHECK ONLY ONE ANSWER
I do not walk for more than 10 minutes in a row
10-15 minutes per day
15-30 minutes per day
30-45 minutes per day
45-60 minutes per day
Over 60 minutes per day
5. Of the time you spend walking for at least 10 minutes in a row, how much of that time is
spent in brisk walking that increases your heart rate and breathing faster than normal?
CHECK ONLY ONE ANSWER
I do not do walk briskly for more than 10 minutes in a row
10-15 minutes per day
15-30 minutes per day
30-45 minutes per day
45-60 minutes per day
Over 60 minutes per day

ipaq v2.0

Page 2 of 3

3/16/2007

OTHER MODERATE PHYSICAL ACTIVITY
Last, we are going to ask you about your participation in moderate activities other
than walking. These are activities that take some physical effort, and increase your
heart rate and breathing above resting levels, but is not as hard as vigorous activity.
Please do not include walking in any of your answers about moderate activity.
6. In general, how many days per week do you do moderate activities like carrying light
loads, playing doubles tennis, or regular bicycling, for at least 10 minutes in a row. Assume
that one week is seven (7) days. CHECK ONLY ONE ANSWER
0 Days per week
1 Day per week

4 Days per week
5 Days per week

2 Days per week

6 Days per week

3 Days per week

7 Days per week

7. On the days that you do other moderate activities, how much time do you usually spend
doing them? Only count the time that you spend doing moderate activity for at least 10
minutes in a row. CHECK ONLY ONE ANSWER
I do not do moderate activity for more than 10 minutes in a row
10-15 minutes per day
15-30 minutes per day
30-45 minutes per day
45-60 minutes per day
Over 60 minutes per day
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Satisfaction with Life Scale
Using the scale which follows, indicate the extent to which you agree with each
statement listed below:
1 = STRONGLY DISAGREE
2 = DISAGREE
3 = SLIGHTLY DISAGREE
4 = NEITHER AGREE NOR DISAGREE
5 = SLIGHTLY AGREE
6 = AGREE
7 = STRONGLY AGREE
1. _____ IN MOST WAYS MY LIFE IS CLOSE TO MY IDEAL
2. _____ THE CONDITIONS OF MY LIFE ARE EXCELLENT
3. _____ I AM SATISFIED WITH MY LIFE
4. _____ SO FAR I HAVE GOTTEN THE IMPORTANT THINGS I WANT IN
LIFE
5. _____ IF I COULD LIVE MY LIFE OVER, I WOULD CHANGE ALMOST
NOTHING

SWL v1.0

Satisfaction With Life Scale : Sum all items.
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