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Abstract
Objective: As rates of obesity continue to rise in the United States, there is a need for effective
treatments for excess adiposity. Behavioral weight loss interventions such as the Diabetes
Prevention Program can produce clinically meaningful weight reduction through lifestyle
modifications that include improving diet and physical fitness. Previous research has
demonstrated the efficacy of these interventions when delivered at community sites and jobsites.
However, few studies have evaluated the effectiveness of high-intensity behavioral weight loss
interventions at Hawaii worksites. This research investigated the effectiveness of a previously
validated behavioral weight loss intervention called the Lifestyle Balance Program in a Hawaii
worksite.
Method: Thirty-six participants with a body mass index > 25 were recruited from the employee
population of a local employer. Participants received 6 months of group behavioral weight loss
treatment from trained providers. Anthropomorphic, physiological, psychological, and
behavioral assessments were collected at pre-treatment and post-treatment. Additionally, select
physiological and behavioral assessments were collected every four sessions. Data collected
from workplace participants was compared to previously collected data from community
participants.
Results: Sixty-one percent of participants adhered to treatment and 78% of participants
completed treatment. From pre-treatment to post-treatment, participants achieved clinically
significant improvements in weight, body mass index (BMI), and waist circumference, with
accompanying physiological, psychological and behavioral improvements. Repeated measures
analyses revealed that participants achieved significant changes in weight, body mass index, and
waist circumference across time points, as well as improvements in specific eating habits across

time points.



il

Conclusion: The present study adds to the literature supporting the effectiveness of worksite
behavioral weight loss programs and indicates that such programs may produce clinically
significant weight losses for a large proportion of participants, accompanied by significant
improvements in physiological, behavioral and psychological outcomes that occur over the
course of treatment. In light of the severe consequences of the obesity epidemic, this research is

promising for the ongoing implementation of behavioral weight loss approaches.
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CHAPTER 1. INTRODUCTION
Obesity and Its Consequences

Obesity is commonly labeled one of the greatest health crises in the United States
(Oliver, 2006) with nearly 70% of American adults classified as either overweight (Body Mass
Index [BMI] greater than or equal to 25 kg/m?®) or obese (BMI greater than or equal to 30 kg/m?;
Flegal, Carroll, Kit, & Ogden, 2012). In Hawaii, 55.9% of adults are overweight or obese, and
these rates reflect a dramatic increase in excess adiposity over the last decade (Levy et al., 2013).
These statistics are especially alarming as a substantial body of medical research links excess
adiposity to increased vulnerability to acute and chronic disease (e.g., Bray, 2004; Calle, Thun,
Petrelli, Rodriguez, & Heath, 1999; Calle, Rodriguez, Walker-Thurmond & Thun, 2003;
Lawrence & Kopelman, 2004). Specifically, obesity is associated with a myriad of health
consequences, including diabetes mellitus, metabolic syndrome, cardiovascular disease,
hypertension, stroke, peripheral vascular disease, dyslipidemia, metabolic syndrome, sleep
apnea, glomerulopathy, cholelithiasis, nonalcoholic fatty liver disease, osteoarthritis, and certain
forms of cancer (Kim & Popkin, 2006; Klein et al., 2004; Lewis et al., 2009). Collectively, these
adiposity-related health conditions decrease the mean lifespan in America by as much as 5 years
(William, Mesidor, Winters, Dubbert, & Wyatt, 2014; Wyatt, Winters & Subbert, 2006).

There is also considerable literature supporting that obesity is linked to negative
psychological consequences, including poorer health-related quality of life (e.g., Fontaine,
Cheskin, & Barofsky, 1996; Sarlio-Lahteenkorva, Stunkard, & Rissanen, 1995; Sullivan,
Sullivan, & Kral, 1987), and a lessened sense of psychological well-being (Fontaine et al., 1996;
Sullivan et al., 1993; Friedman & Brownell, 1995). Additionally, overweight and obese

individuals are often the target of weight-based stigmatization (Puhl & Heuer, 2009; Puhl &



Latner, 2007), with negative stereotypes of laziness, incompetence, sloppiness, social ineptitude,
intellectual inferiority, poor self-esteem, and poor self-control commonly applied to individuals
with obesity (Allon, 1982; Harris, 1990; Puhl & Brownell, 2001). Weight stigma carries
additional consequences, including increasing vulnerability to low self-esteem, depression,
anxiety, and disordered eating (Fabricatore & Wadden, 2006; Puhl & Latner, 2007).

As the evidence overwhelmingly supports that excess adiposity contributes to detriments
in physical and psychological health, it is not surprising that the burden of excess weight has
negative economic impacts. The medical costs associated with excess adiposity are substantial
(Hammond & Levine, 2010; Wolf, 1998), with overweight and obese individuals incurring
significantly higher annual healthcare costs compared to normal-weight individuals (Finkelstein,
Trogdon, Cohen, & Dietz, 2009; Thompson, Brown, Nichols, Elmer, & Oster, 2001). Research
examining medical spending indicates that these costs have risen sharply over time—in 2002,
medical expenditure attributable to overweight and obesity was estimated at $92.6 billion dollars
per year (Finkelstein, Fiebelkorn, & Wang, 2003); in 2008, this number climbed to an estimated
$147 billion per year (Finkelstein et al, 2009); and in 2013, expenditures were estimated as high
as $210 billion per year (Robert Wood Johnson Foundation and the Trust for America’s Health,
2013). Alarmingly, if present trends continue, the economic burden of excess adiposity may
grow to even more troubling proportions, with some economists estimating that by 2030,
approximately one-sixth of healthcare expenses (estimated between $860.7 to $956.9 billion) in
the United States will be spent on weight-related health care (Wang et al., 2008; 2011).

Given the substantial and alarming evidence of the impacts of obesity, the importance of
successful and sustained weight loss treatment is increasingly evident. Encouragingly, research

has demonstrated that even a modest weight loss of as little as 5% of total body weight is



associated with significant health gains, including notable decreases in risk factors associated
with cardiovascular disease, diabetes mellitus, metabolic syndrome, and hypertension
(Ditschuneit, Frier, & Flechtner-Mors, 2002; Mertens & Van Gaal, 2000; Powell, Calvin, &
Calvin, 2007; Tuomileho et al., 2001; Wing et al., 2011). There is also evidence that modest
weight reductions mitigate the negative psychological effects of excess adiposity. Individuals
who achieved modest weight reductions reported improved mood, body image, self-esteem, and
quality of life, as well as improvement of depressive symptoms (e.g., Blaine, Rodman, &
Newman, 2007; Maciejewski, Patrick, & Williamson, 2005; Simon et al., 2010; Wadden, Foster,
& Letizia, 1994; Wadden et al., 2004; Wing, Epstein, Marcus, & Kupfer, 1984). Accordingly,
modest weight loss would result in substantial economic benefits, including reductions in total
annual medical and productivity costs (Trogdon, Finkelstein, Reyes, & Dietz, 2009). While
eliminating overweight and obesity may yield the greatest benefits, interventions that produce
moderate weight reductions may be a more realistic approach to mitigating the negative impact
of obesity in the United States.
Behavioral Weight Loss Interventions

Behavioral weight loss interventions for obesity are an approach to weight management
that has extensive evidence of efficacy. Across numerous studies and systematic reviews,
behavioral weight loss produces clinically meaningful weight losses of 5 to 10% (e.g.,
Fabricatore & Wadden, 2006; Powell et al., 2007) and is recommended as the first line of
intervention for overweight and obese individuals (Butryn et al., 2011; Jensen et al., 2014).

Based on a systematic review of 146 qualifying publications examining comprehensive
lifestyle modification programs for overweight and obese adults, the Obesity Expert Panel of the

National Lung, Blood, and Heart Institute concluded that the most effective behavioral weight



loss treatments consist of in-person, high-intensity (i.e., >14 sessions in 6 months)
comprehensive weight loss interventions provided by a trained interventionist (Jensen et al,
2014). Additionally, the Panel stated that the principal components effective behavioral weight
loss lifestyle interventions include 1) prescription of a moderately reduced-calorie diet (a diet
designed to induce an energy deficit of >500kcal per day), 2) a program of increased aerobic
physical activity (such as brisk walking for >150 minutes per week or >30 minutes on most
days), and 3) the use of behavioral strategies to facilitate adherence to diet and activity
recommendations (goal setting, self-monitoring, and stimulus control; Jensen et al, 2014). The
Diabetes Prevention Program (Diabetes Prevention Program Research Group, 2002) is a lifestyle
modification intervention that meets these criteria and is widely considered an exemplar of
behavioral weight loss programs (Butryn et al., 2011). Given the heterogeneity among
behavioral weight loss programs (Jensen et al., 2014), the Diabetes Prevention Program
represents a well-evaluated treatment package that has demonstrated efficacy in both individual
and group settings (e.g., Baker, Simpson, Lloyd, Bauman, Singh, 2011; Diabetes Prevention
Research Group 1999; 2002; Knowler et al., 2009).

Despite having a great deal of empirical support, comprehensive behavioral weight loss
treatments like the Diabetes Prevention Program are limited by high attrition rates of up to 20 to
45% (Butryn et al., 2011). Furthermore, only 20 to 40% of behavioral weight loss patients
sustain weight loss for two years or more (Fabricatore & Wadden, 2006; Powell et al., 2007) and
obese individuals are found to seek repeated weight loss treatments (Ciao, Latner, & Durso,
2012). Given the rates of dropout and weight regain, researchers have hypothesized that
increasing social support may be key to increasing the proportion of patients who are able to

achieve and maintain weight loss (DePue, Clark, Ruggiero, Medeiros, & Pera, 1995). Kalodner



& DeLucia (1990) noted that group support is positively correlated with weight loss. Research
by Wing and Jeffery (1999) indicates that shared environments and shared social support groups
decrease treatment dropout rates and increase successful weight maintenance post-treatment.

The evidence also shows that group-based weight loss programs produce superior results
compared to individual participation programs due to improved social support (Heshka et al.,
2003; Jeffery et al., 1983; Renjilian et al., 2001). Therefore, in order to increase the likelihood of
weight maintenance and utilize the enhancing effects of shared environments and support,
behavioral weight loss programs that were originally tested in academic medical center and
research university settings were adapted and evaluated in community settings.

Three systematic reviews have been conducted examining the Diabetes Prevention
Program behavioral weight loss treatments in a variety of community settings, including
community centers, primary care centers, community organizations and churches (Ali, Echouffo-
Tcheugui, & Williamson, 2012; Jackson, 2009; Whittemore, 2011). Table 1 provides an
overview of studies supporting the effectiveness of group, community-based Diabetes Prevention
Program, as reviewed by Jackson (2009), Whittemore (2011), and Ali and colleagues (2012).
Across these systematic reviews, researchers concluded that community-based translations of the
Diabetes Prevention Program are generally successful in producing clinically significant weight
loss, reduction in risk factors for diabetes, and reduction of metabolic syndrome components (Ali
et al., 2012; Jackson, 2009; Whittemore, 2011).

In addition to promising outcomes from effectiveness studies across the United States
studies, preliminary work has demonstrated that community-based behavioral weight loss may

be effective in the state of Hawaii. For example, researchers in Hawaii (Mau et al., 2010;



Table 1
Studies evaluating group community-based Diabetes Prevention Program (DPP) translations
Sample Characteristics (n, State &
gender, mean age in years Intervention
Author Study Design & Description [SD]) if available Setting Post-treatment Outcomes

Mayer-Davis et al.,
2004

Ackermann & Marrero,
Nooiw Ackermann et
al., 2008*"

Davis-Smith, 2007" %3

Randomized control trial, 3 arms:

intensive lifestyle intervention
(based on DPP), reimbursable-
lifestyle intervention, and usual
care

16 mixed group and individual
sessions

Instructor: nutritionist

Matched-pair, group-randomized
intervention, 2 arms: DPP
intervention and advice alone
(control)

16 group sessions

Instructor: YMCA staff with
health degree

Nonrandomized prospective
intervention

6 group sessions

Instructor: volunteer health care
professional

152 adults with Type II
diabetes and overweight
80% female participants

92 overweight adults at high
risk for pre-diabetes

61% female participants
(control)

50% female participants
(intervention)

60.1 (£10.5) years (control),
56.5 (£9.7) years
(intervention)

10 adults with pre-diabetes
70% female participants

Rural primary
health care
centers

Indiana
Semiurban
YMCA

Georgia
Rural African
American

church

Intensive Lifestyle Intervention
-0.97 kg/m*™
Decrease in mean hemoglobin Alc
Reimbursable lifestyle intervention:
-0.29 kg/m’
Decrease in mean hemoglobin Alc
Usual care control:
-0.16 kg/m’
Decrease in mean hemoglobin Alc,
decrease in systolic blood pressure

Intervention:
-6% original body weight”
Decrease in mean cholesterol
Control:
-2% original body weight”

Post Intervention:
-3.99 (+5.00) kg"
Decrease in BMI, fasting glucose,
systolic and diastolic blood pressure

Note. 'Reviewed in Jackson (2011); “Reviewed in Whittemore (2011); “Reviewed in Ali et al. (2012)

All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. " Significant between-group difference.




Table 1, continued

Studies evaluating group community-based Diabetes Prevention Program (DPP) translations

Sample Characteristics (n, State &
gender, mean age in years Intervention
Author Study Design & Description [SD]) if available Setting Post-treatment Outcomes
Boltri et al., 2008>° Nonrandomized prospective 8 adults Georgia 6 months Post Intervention:
intervention 58% female participants Semi-urban -2.6 kg
16 group sessions 52 years African Decrease in glucose and blood pressure
Instructor: volunteer health American
professional with diabetes church
prevention experience
Seidel et al., 2008"** Nonrandomized prospective 88 adults with 3 of 5 Pennsylvania 3 months Post Intervention:
intervention components of metabolic Urban, medically 46.4% lost 5%, 26.1% lost 7%"
12 group sessions syndrome, overweight underserved Decrease in abdominal obesity, HDL,
Instructors: dietician, exercise 54.00(£10.5) years community hypertension, triglycerides, fasting
instructor 84.1% female participants hospital glucose
Amundson et al., 2009° Four-site nonrandomized 355 overweight and obese Montana Post Intervention
prospective intervention adults with 1+ risk factor(s)  Urban healthcare -6.7 (£ 4.0) kg"
16 group sessions + optional for type II diabetes or facility Decrease in BMI, increase in physical
structured physical activity cardiovascular disease activity
Instructor: volunteer health 90% female
professional 53.6(x9.7) years
Kramer et al., 2009’ Two nonrandomized prospective Phase 1 Pennsylvania Phase I: 3 months Post Intervention

interventions
12 group sessions
Instructor: prevention
professionals

51 overweight and obese
adults with 3+ criteria of
metabolic syndrome

82% female participants

52.9(%£12.3) years

Phase 11

42 pre-diabetic adults

79% female participants

57.2(£9.7) years

Rural and urban
primary care
centers

-2.1 (£3.2) kg"
Decrease in waist circumference, BMI,
fasting glucose

Phase II: 3 months Post Intervention
-4.5 (£3.6) kg"
Decrease in waist circumference, BMI,
total cholesterol, systolic and diastolic
blood pressure

Note. 'Reviewed in Jackson (2011); “Reviewed in Whittemore (2011); “Reviewed in Ali et al. (2012)

All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. " Significant between-group difference.




Table 1, continued

Studies evaluating group community-based Diabetes Prevention Program (DPP) translations

Sample Characteristics (n, State &
gender, mean age in years Intervention
Author Study Design & Description [SD]) if available Setting Post-treatment Outcomes
Matvienko & Hoehns, Nonrandomized prospective 31 overweight and obese Iowa 6 months Post Intervention:
2009™° intervention and/or pre-diabetic and University campus -6.1 (£0.9) kg"

Doldani & Fields, 2010?

Faridi , 2010’

Kramer et al., 2010°

Mau et al., 2010*°

16 group sessions
Instructor: exercise science
graduate students

Nonrandomized prospective
intervention

12 group sessions

Instructor: volunteer health
professional

Nonrandomized controlled study

Group session varied between
organizations

Instructor: volunteer health
advisors

Nonrandomized prospective
intervention

12 group sessions

Instructor: trained prevention
specialists

Nonrandomized prospective
intervention

8 group sessions

Instructor: community peer
educators

diabetic adults
55.8(£8.9) years

40 overweight and obese
adults

85.3% female participants

46.0(£9.6) years

121overweight and obese
adults at risk for type 11
diabetes

26 adults with pre-diabetes or
metabolic syndrome

70.8% female

61.0 years

239 overweight and obese
adults

83% female participants

49.0(=14.0) years

Semi-urban
African
American
church

Connecticut
Urban African
American

churches

Pennsylvania

Community
primary care
centers

Hawaii

Native Hawaii and
Pacific Islander
community
organizations

Decrease in BMI, waist & hip
circumference, diastolic blood
pressure

Post Intervention:
48% lost at least 5% of baseline
weight, 26% lost 7% or more, and 14%
lost >10% of baseline weight

Post Intervention:
Increase in diabetic knowledge,
decrease in total calories consumed®
Increase in energy expenditure and
nutrition self owmomo%w

Post Intervention:
-13.89(x14.34) Ib*
Decrease in BMI, waist circumference,
hemoglobin Alc, systolic and diastolic
blood pressure, increase in physical
activity

3 months Post Intervention:
-1.5 (£1.5) kg"
Decrease in blood pressure, dietary fat
intake,
Increase in physical functioning,
physical activity

Note. 'Reviewed in Jackson (2011); “Reviewed in Whittemore (2011); “Reviewed in Ali et al. (2012)

All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. ° Significant between-group difference.




Table 1, continued

Studies evaluating group community-based Diabetes Prevention Program (DPP) translations

Sample Characteristics (n, State &
gender, mean age in years Intervention
Author Study Design & Description [SD]) if available Setting Post-treatment Outcomes
Parikh , 2010’ Group-randomized intervention, 2 99 overweight and pre- New York Intervention:
arms: DPP intervention and diabetic adults Urban community -q.m?q.mvw
waitlist control 84% female participants organizations Control:
8 group sessions (control) 2.4(8.1) Ib°
Instructor: lay leaders with 86% female participants
supervision of experts (intervention)
50 (£18) years (control), 46
(£15) years (intervention)
Boltri et al., 2011° Nonrandomized prospective 37 adults with pre-diabetes Georgia Post Intervention:
intervention 62.2% female Semi-urban -3.8(+6.5) kg"
6-16 group sessions 57.2(£9.0) years African Decrease in BMI and fasting glucose
Instructor: volunteer with medical American
or psychology background churches
Jaber et al., 2011° Nonrandomized prospective 71 overweight and obese Michigan Post Intervention:
intervention adults Urban Arab -5.2(+4.4) kg"
12 group sessions 62% female American Decrease in BMI, waist and hip
Instructor: dieticians and nurses 47.0(£9.4) years community circumferences
organization Increase in physical activity
Katula , 2011° Group-randomized intervention, 2~ 301 overweight and obese North Carolina Post Intervention:
arms: DPP intervention and adults with pre-diabetes Community Between group difference in weight,
enhanced usual care control 151 intervention, 150 control parks/recreation BMI, waist circumference, fasting
24 group sessions + 3 individual 57.3% female participants centers glucose, insulin

sessions with registered dietician
Instructor: community health
workers

(control)

57.6% female participants
(intervention)

58.5 (£9.0) years (control),
57.3 (£10.1) years
(intervention)

Note. 'Reviewed in Jackson (2011); “Reviewed in Whittemore (2011); “Reviewed in Ali et al. (2012)

All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. " Significant between-group difference.
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Kaholokula et al., 2014) successfully adapted a community-based version of the Diabetes
Prevention Program for Native Hawaiian, Filipino, and Pacific Islander communities. This
intervention, known as the PILI Ohana Project, consisted of eight group sessions that lasted
between sixty and ninety minutes over three months and was culturally adapted specifically for
individuals of Native Hawaiian, Filipino, or other Pacific Islander ethnic background. This
intervention was piloted (Mau et al., 2010) and replicated in a larger sample (Kaholokula et al.,
2014), and in both trials the PILI Ohana Project produced significant decreases in body weight,
blood pressure, and intake of dietary fat as well as significant increases in physical functioning
and physical activity.

Similarly, Latner and colleagues (2013) adapted the manual for the Diabetes Prevention
Program’s curriculum, known as the Lifestyle Balance Program, to create a 20-session
behavioral weight loss intervention for Hawaii-based community organizations. This group
intervention was administered to 90 overweight and obese participants at a variety of religious
and community organizations on the island of O’ahu. Seventy-nine percent of participants
completed treatment. At post-treatment, the intervention produced positive results, with
participants achieving clinically significant weight losses and significant improvements in
physiological measures of triglycerides, total cholesterol, HDL, LDL, and blood sugar.
Additionally, participants achieved behavioral and psychological improvements in eating
patterns, physical activity level, quality of life, and body image. All improvements were
sustained at 6- and 18-month follow up.

The implementation of these community-based treatments is consistent with a social
ecology model of health promotion (Stokols et al., 1992; Stokols, Grzywacz, McMahan, &

Phillips, 2003). Drawing heavily on systems theory (Boulding, 1956), the social ecology model
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for health promotion operates on four assumptions: (1) health behavior is influenced by physical
and social environments, as well as personal attributes; (2) environments are multidimensional
and interdependent; (3) human-environment interactions occur at varying levels; and (4) people
influence their settings and changed settings influence behavior. According to social ecological
theory, everyday human patterns occur in highly structured environmental settings and life
domains referred to as “leverage points.” As leverage points exert varying influence on personal
and collective behavior, targeting high-impact leverage points with health promotion
interventions is recommended (Stokols, 1996). The positive results of community-based
treatments may reflect the efficacy of addressing health behavior leverage points at a social and
environmental level (DeJoy & Southern, 1993; Stokols, Pelletier, & Fielding, 1996).

In the context of the social ecology model, the modification of the obesogenic social and
physical environment at the community level should enhance weight management efforts.
Encouragingly, the existing evidence supports that a community-based model of treatment can
be effective in producing sustained weight losses (Ali et al., 2012; Jackson, 2009; Whittemore,
2011). However, more research is necessary to determine what other high-impact leverage
points (Stokols, 1996) may be effectively targeted to combat obesity.

Worksite Interventions

The worksite is often a highly structured environmental setting and may be a promising
leverage point to implement weight loss interventions. Consistent with the social ecology model,
there is evidence that employees are more likely to modify their own personal health behaviors
to replicate a healthy worksite environment (Golaszewski, Barr, & Pronk, 2003), which may
contribute to continued positive efforts outside of the work environment. Additionally, the

average American employee spends more time at work than in past years (Soler et al., 2010) and
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therefore may receive more consistent and long-term social support from coworkers and peers.
Social support is a strong determining factor in successful behavior change (Brownell, Cohen,
Stunkard, Felix, & Cooley, 1984; Dishman, Oldenburg, O'Neal, & Shephard, 1998; Hoke &
Franks, 2002; Miller & Edelstein, 1990; Peregrin, 2005). Similar to community settings,
worksite interventions could potentially utilize existing channels of communication, protocol,
and social networks to produce an environment supportive of weight loss (Allen & Allen, 1985;
Katz et al., 2005). For these reasons, it is possible that workplace interventions could be
effective for weight loss interventions due to factors like shared environment, camaraderie, and
availability of social support.

Employers may also benefit from implementing worksite weight management
interventions. It is estimated that 34% for the workforce is overweight and nearly 30% is obese
(Hertz et al., 2004), and excess adiposity is associated with decreased productivity and increased
absenteeism, disability, workers’ compensation claims, and early retirement (Finkelstein et al.,
2005; Finkelstein, DiBonaventura, Burgess, & Hale, 2010; Popkin, Kim, Rusev, Du, & Zizza,
2006; Trogdon, Finkelstein, Hylands, Dellea, & Kamal-Bahl, 2008; Wang et al., 2011).
Additionally, employers bear the majority of increasing healthcare costs with approximately 20
to 30% of employer healthcare costs attributable to modifiable health risks such as obesity
(Finkelstein et al., 2005; Thygeson, 2010; Yen, Schultz, Schnueringer, & Edington, 2006). By
offering weight management in the worksite, employers may have the potential to improve
employee risk profiles, decrease healthcare costs (Goetzel, Hawkins, Ozminjowski, & Wang,
2003), and generate a positive return on investment (Bachman, 2007; Ominkowski et al., 2002;
Trogdon et al., 2009). For example, the costs of short- and long-term disability absence days are

lower for employees participating in worksite health-promotion programs than for those not
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participating (Schultz et al., 2002). Similarly, the preliminary research also indicates that
workplace health-promotion programs can positively affect on-the-job productivity (Cancelliere,
Cassidy, Ammendolia, & Cote, 2011).

The existing literature supports the effectiveness of worksite health promotion for weight
management. A 2005 systematic review of 20 studies examining public health strategies to
prevent and address overweight and obesity concluded that worksite interventions are the only
population-based interventions with sufficient evidence of effectiveness to warrant
recommendation (Katz et al, 2005). However, this review defined effectiveness exclusively as
achievement of weight loss of four pounds or more, without taking into consideration other
outcomes, such as dietary intake and exercise. Another review of 11 worksite-based weight loss
programs by Benedict and Arterburn (2008) concluded that such interventions produce modest
weight loss. A third systematic review by Anderson and colleagues (2009) pooled data from 47
worksite nutrition and physical activity intervention studies and found strong evidence of a
consistent, but modest, effect of weight loss when interventions were delivered in the worksite.
Across these reviews, when more intensive modes of intervention were applied (e.g., structured
programs, a degree of behavioral counseling in addition to education), there appeared to be an
increase in positive program impact (Anderson et al., 2009; Benedict & Arterburn, 2008; Katz et
al., 2005). However, all three reviews indicated that there is insufficient evidence to draw
conclusions about the differential effects of program components (e.g., psychoeducation,
behavioral skills; Anderson et al., 2009; Benedict & Arterburn, 2008; Katz et al., 2005). Thus,
although it appears health promotion for weight management in worksites is generally effective,

there is insufficient evidence of the efficacy of intensive behavioral weight loss in the worksite.



14

More research is necessary to establish utilizing behavioral weight loss treatments at the
worksite.

Until recently, few studies evaluated worksite behavioral weight loss programs, with
much of the early literature presenting largely mixed results and high attrition rates (e.g., Abrams
& Follick, 1983; Brownell, Stunkard, & McKeon, 1985; Stunkard & Brownell, 1980). Over the
last decade, several studies have emerged evaluating worksite-based Diabetes Prevention
Program translations with more promising findings. While one study found that a worksite
Diabetes Prevention Program translation produced no weight loss (Wilson et al., 2016), eight
studies support the effectiveness of these interventions for producing weight loss in a variety of
worksite settings (Aldana et al., 2005; Aldana et al., 2006; Barham et al., 2011; Dallam & Foust,
2013; Giese & Cook, 2014; Kramer et al., 2015; Townsend et al., 2016; Weinhold et al., 2015).
Table 2 summarizes the findings of studies evaluating the effectiveness of worksite-based
Diabetes Prevention Program translations.

In the state of Hawaii, only two major studies have examined worksite weight loss
program and this research has produced mixed results. Williams and colleagues (2007; 2014)
conducted the largest of these studies, recruiting 11,559 participants to conduct a group-
randomized worksite obesity prevention and intervention trial in 31 O’ahu hotels. In this study,
hotels were pair-matched (workforce size, luxury status, union status) and randomly assigned to
either a minimal intervention condition or an intensive intervention condition. Participants in the
minimal intervention condition received brief feedback on weight and lifestyle choices on three
occasions over 24 months. Participants in the intensive intervention condition received the same

feedback and advice given to the minimal intervention participants in addition to two years of
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Table 2
Studies evaluating group worksite-based Diabetes Prevention Program (DPP) translations

Sample Characteristics State &

(n, gender, mean age in Intervention  Attrition
Author Study Design & Description years [SD]) if available Setting Rate Post-treatment Outcomes
Aldana et al., Nonrandomized prospective 37 participants with pre-  Utah -6% Post Intervention:
2005; 2006 intervention diabetes or diabetes Medical supply -6.3 Ibs”
24 group sessions + 4 65.7% female company Decrease in BMI, waist circumference,
individual sessions participants fasting glucose, insulin, cholesterol,
46 years triglycerides
Increase in physical activity

Barham et al., Randomized control trial, 2 Intervention: New York -9% Post Intervention:

2011

arms: intervention and
waitlist control
12 group sessions

21 participants at risk for
diabetes

87% female participants

51.1 (= 9.6) years

Control:

29 participants at risk for
diabetes

87% female participants

51.2 (£6.4) years

County offices

23kg"

Decrease in BMI, waist circumference,
dietary fat consumption

Increase in physical activity, health-
related quality of life, functional eating
patterns

Post Control:

+0.73 kg”

Decrease in fasting glucose

Dallam & Foust, 3 group quasi-experimental 264 participants Colorado -42.8% (all Post intervention (all groups)
2013 intervention based on DPP: 4 organizations  groups) Decrease in weight”
one-on-one education (newspaper Decrease in blood pressure, diabetes risk
cluster, support group publisher, score
cluster, passive intervention city/county Increase in physical activity
(control) health
26-week DPP curriculum department,
Instructor: professional public
interventionists hospital,
city/county
police
department)

Note. All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. " Significant between-group difference.
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Sample Characteristics State &
(n, gender, mean age in Intervention  Attrition
Author Study Design & Description years [SD]) if available Setting Rate Post-treatment Outcomes
Giese & Cook, Nonrandomized prospective 47 overweight and obese  New Mexico -25% Post Intervention:
2014 intervention participants Manufacturing Decrease in weight*
16 group sessions 89% female participants plant
Instructor: employee
dietician
Kramer et al., Randomized control trial, 2 Intervention: Pennsylvania Intervention: Post Intervention:
2015 arms: intervention and 60 overweight and obese  Pharmaceutical  -6.6% -10.4(£8.7) Ib®
usual care control participants manufacturin ~ Control: Decrease in BMI, waist circumference,
16 group sessions + 6 Control: g campus -3.5% fasting glucose, total cholesterol, LDL
maintenance sessions 29 overweight and obese cholesterol, systolic and diastolic
Instructor: professional participants blood pressure, calories consumped,
interventionists 55% female participants fat consumed
52.3 (£7.2) years Post Control:
2.3(9.1) Ib°
Decrease in fasting glucose
Weinhold et al.,  Randomized control trial, 2 Intervention Ohio Intervention: Post Intervention:
2015 arms: intervention and 35 overweight and obese  University -2.8% -5.1(£0.6) kg*
waitlist control participants with pre- worksite Control: Decrease in BMI, waist circumference,
16 group sessions diabetes -2.9% triglycerides, hemoglobin Alc

Instructor: trained dieticians

51.6(%£9.5) years

80% female participants

Control:

34 overweight and obese
participants with pre-
diabetes

51.0(%£8.1) years

79.4% female
participants

Increase in physical activity
Post Control:
-0.4(0.6) kg®
Increase in physical activity

Note. All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)
* Significant difference from baseline. " Significant between-group difference.
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Sample Characteristics State &
(n, gender, mean age in Intervention  Attrition
Author Study Design & Description years [SD]) if available Setting Rate Post-treatment Outcomes
Townsend et al., Nonrandomized prospective 275 overweight and Hawaii -21% Post Intervention:
2016 intervention obese Native Hawaiian ~ Native -1.2(£2.6) kg"
8 group sessions and Pacific Islander Hawaiian- Decrease in systolic and diastolic BP
Instructor: employee participants serving Increase in physical activity frequency,
facilitators and external organizations dietary fat consumption, perception of
facilitators (social family support, eating self efficacy
service
organizations
, health
centers,
Native
Hawaiian
healthcare
systems,
academic
institutions)
Wilson et al., Randomized control trial, 2 Intervention: Georgia ~50% Post Intervention:
2016 arms: intervention and no 498 overweight and Railroad -1.61b
treatment control obese participants maintenance Decrease in sedentary activity
16 group sessions 6.3% female particiants facilities Post Control:

Instructor: trained employee
volunteers

44 years

Control:

533 overweight and
obese participants

5.4% female participants

47 years

+3.11b

Decrease in sedentary activity, walking,
dietary fat consumption

Increase servings of fruits and
vegetables consumed

Note. All outcomes listed are statistically significant, except change in weight (significance will be indicated separately.)

* Significant difference from baseline. " Significant between-group difference.
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weekly onsite weight management groups, weekly offsite groups for obese individuals, various
environmental initiatives (e.g., health-supportive messages via displays in employee-only areas
as well as newsletters and fliers; Williams et al., 2007). The onsite intervention was modeled on
successful nutrition-focused and behavioral weight loss interventions, and the 48-week
curriculum was adapted from a 60-minute format with evidence of efficacy (Svetkey et al., 2008)
to a 30-minute format for administration during employee shift changes and meals (Williams et
al., 2014). Sessions were led by nutritional counselors and consisted of interpersonal support
and education about diet and physical activity. At the end of the two-year intervention, the
intensive intervention produced a decrease in body mass index and waist-to-hip ratio slightly
greater than the minimal intervention condition, but these differences were not statistically
significant (Williams et al., 2014). Williams and colleagues (2014) hypothesized that these
results may be attributed to the relatively low intensity of the Weight Loss Maintenance Trial
curriculum and an unstable management environment in many of the target hotels.

More recently, Townsend and colleagues (2016) adapted a community-based Diabetes
Prevention Program translation with evidence of efficacy in Native Hawaiian and Pacific
Islander communities (Kaholokula et al., 2014; Mau et al., 2010) for worksites. Recruitment
occurred at 15 Native Hawaiian-serving organizations across the state of Hawaii, resulting in the
enrollment of 275 overweight and obese employees. The worksite intervention, known as
PILI@Work, consisted of eight group sessions over three months of culturally adapted Diabetes
Prevention Program curriculum. Sessions were led by trained worksite peer facilitators as well
as outside facilitators who were trained to deliver the intervention. At post-treatment,
PILI@Work achieved statistically and clinically significant decreases in body weight, BMI,

systolic and diastolic blood pressure. Additionally participants significantly improved their
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physical fitness, increased the frequency of physical activity, decreased dietary fat consumption,
and increased perceptions of family support and eating self-efficacy. Encouragingly, these
preliminary results may indicate that Diabetes Prevention Program translations for Hawaii
worksites may be effective for addressing excess adiposity.

Given the mixed results of the Williams and colleagues and PILI@Work Programs,
additional research evaluating the application of behavioral weight loss programs in Hawaii
worksites is necessary. Additionally, these studies utilized shorter, less intensive versions of
behavioral weight loss curricula, so further research is warranted to investigate the effectiveness
of intensive behavioral weight loss programs delivered in worksite settings.

The Current Research

Translations of the Diabetes Prevention Program have demonstrated success in producing
weight loss in community settings (Ali et al., 2012; Jackson, 2009; Whittemore, 2011) and these
community translations are amenable to adaptation for the worksite (Aldana et al., 2005; Aldana
et al., 2006; Barham et al., 2011; Dallam & Foust, 2013; Giese & Cook, 2014; Kramer et al.,
2015; Townsend et al., 2016; Weinhold et al., 2015). However, despite recent literature
providing promising results for worksite Diabetes Prevention Program translations, more
research is necessary to evaluate the efficacy and effectiveness of these interventions,
particularly in Hawaii worksites. The aim of the current research was to fill an important gap in
the evidence-base for intensive worksite-based Diabetes Prevention Programs in the state of
Hawaii. A quasi-experimental single-group repeated measures design was used to replicate and
extend the work of Latner and colleagues (2013) and to evaluate the translation of their effective

community-based intervention to a Hawaii-based worksite. In order to compare the current
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research to previous studies, the Diabetes Prevention Program curriculum adapted by Latner and
colleagues (2013) was used with minimal modifications.

Partnership with a worksite. This research was conducted in partnership with the
Hawai’i Medical Services Association (HMSA). HMSA is a member of the Blue Cross Blue
Shield Association, an association of independent medical insurance providers. As a health
insurance organization interested in reducing the economic impacts of preventable illnesses,
HMSA was enthusiastic about contributing to evidence-based workplace health promotion
research and committed to bringing evidence-based behavioral weight loss to their offices in
2014. As the Diabetes Prevention Program calls their curriculum the Lifestyle Balance Program,
the project was called the “HMSA Lifestyle Balance Program” (HMSA-LBP).

To implement the HMSA-LBP, HMSA agreed to provide funding for research materials
and laboratory testing, allow recruitment from the HMSA employee pool, and provide meeting
space in its Kaka’ako headquarters for group sessions. To help with managerial and logistical
support, the HMSA Innovation Office, an office devoted to novel program development and
evaluation, committed to financially and logistically supporting this project. The Innovation
Office staff helped researchers to navigate the company’s employee policies, understand in-
house communication protocols and systems, disseminate recruitment materials, communicate
with managers about the nature of the study, coordinate employee escorts for study personnel
within company facilities (a security requirement), and schedule HMSA meeting rooms for
sessions to take place.

Hypotheses. The current research sought to evaluate the effectiveness of a worksite
translation of the Diabetes Prevention Program and to examine the role of social support in

worksite weight loss programs. Additionally, for exploratory purposes, comparisons between the
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original Lifestyle Balance data and the worksite data were conducted. The specific hypotheses
for the study are as follows:

Hypothesis 1: Treatment adherence, completion and satisfaction. Although program
adherence rates were not typically provided in previous research, based on retention rates from
the community-based Lifestyle Balance Program (Latner et al, 2013) and other worksite
translations of the Diabetes Prevention Program (Aldana et al., 2005; Aldana et al., 2006;
Barham et al., 2011; Dallam & Foust, 2013; Giese & Cook, 2014; Kramer et al., 2015;
Townsend et al., 2016; Weinhold et al., 2015), it was hypothesized that the HMSA-LBP would
demonstrate adequate participant adherence to the program, defined as at least 50% of
participants attending 15 sessions or more of the 20-session curriculum. It was also
hypothesized that the HMSA-LBP would demonstrate adequate participant retention, defined as
at least 50% of participants completing treatment. Completion of treatment was defined as
participant attendance at either session 19 or session 20. Finally, it was hypothesized that the
HMSA-LBP would be viewed favorably by program participants, as assessed by post-treatment
satisfaction ratings.

Hypothesis 2: Treatment outcomes. As 36.7% of participants in the community
Lifestyle Balance Program lost 5% or more of their baseline body weight (Latner et al., 2013), it
was hypothesized that the HMSA Lifestyle Balance Program would demonstrate similar
effectiveness in a worksite setting with at least 35% of participants achieving clinically
meaningful weight losses of 5% or more of baseline weight. Additionally, it was hypothesized
that at least 45% of participants would achieve weight losses of 3% or more.

It was also hypothesized that the intervention would result in improvements in weight-

related outcomes, physiological outcomes, and behavioral and psychological outcomes, as
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measured through post-intervention assessments. It was hypothesized that these changes would
occur over time, as measured by monthly assessments of weight, body composition, waist
circumference, eating habits, and physical activity.

Hypothesis 3: Social support and weight loss. As social support has previously
demonstrated a positive correlation with weight loss (Kalodner & DeLucia, 1990) and is thought
to contribute to better weight loss outcomes and maintenance (Wing & Jeffery, 1999), it was
hypothesized that social support before and during the intervention would predict weight, BMI,
and waist circumference at post-treatment.

Hypothesis 4: Community versus worksite treatment outcomes. For exploratory
purposes, outcomes from the community Lifestyle Balance Program (Latner et al., 2013) and the
worksite HMSA Lifestyle Program were compared. As few studies have evaluated the impact of
setting on the effectiveness of behavioral weight loss treatment, no specific hypotheses were

generated.
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CHAPTER 2. METHODS

Participants

Participants were 36 overweight or obese (BMI >25 kg/m”) men and women between the
ages of 18-75 recruited from the employee population of the Hawaii Medical Services
Association (HMSA). HMSA employs approximately 1,160 individuals at their main office
building, the HMSA Center, located in the Kaka’ako business district in Honolulu, Hawaii.
HMSA employees perform a range of professional, managerial, or administrative work (i.e.,
white-collar work).

Participants were excluded from the study if they were currently enrolled in another
weight management program, reported a physical illness or condition that contraindicated
moderate physical activity (e.g., congestive heart failure), reported taking dose-stable
medications that may affect weight for less than two months (e.g., Metformin), reported
currently taking medications for the purpose of weight loss (e.g., phentermine, orlistat), reported
a current or past several psychiatric disorder, or female participants who were pregnant or
breastfeeding in the past year. Additionally, prospective participants were excluded if they
reported that they were planning to move, get pregnant, or leave their positions at HMSA within
the following two years. These criteria were included to allow for future follow-up studies in a
two-year time period.

Procedure

Recruitment. Recruitment was conducted from in early 2015 at the HMSA Center using
emails sent via the HMSA employee listserv, as well as flyers and posters posted throughout the
building. Prospective participants were asked to contact the study email and to include a phone
number where they might be reached. Initial phone screenings were conducted to determine

eligibility. Participants then attended in-person informational meetings where they were able to
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ask questions about the study and received more detailed information about participation. At the
end of the information meeting, eligible participants received and signed informed consent forms
and provided information about their availability to participate in weekly groups.

Treatment. Participants received the Lifestyle Balance Program (Latner et al., 2013), a
20-session behavioral weight loss treatment modeled on the content of the Diabetes Prevention
Program (DPP; Diabetes Prevention Program Research Group, 2002). The Lifestyle Balance
Program retained all key elements of the DPP treatment (i.e., moderately reduced-calorie diet,
increased physical activity, behavioral strategies to facilitated adherence to diet and activity
recommendations; Jensen et al., 2014) and focused on lifestyle change to improve dietary
choices and increase physical activity. Latner and colleagues (2013) tailored specific elements
of the program for administration to populations residing in Hawaii. These modifications
included handouts outlining the caloric content of foods commonly eaten in Hawaii (e.g., meat
jun, squid, guinataan) and the use of metaphors salient to participants in Hawaii (e.g., using a
surfing metaphor to discuss resuming healthy eating habits after an instance of overeating).

Two Master’s-level graduate students led each HMSA-LBP group (See Group Leaders
section). Each group met once a week after work hours and sessions were approximately two
hours long. Group times were set based on group leaders’ schedules and participant availability.

Each session began with a weigh-in during the first 5 to 10 minutes of session, a review
of homework from the previous week, and the introduction of a new topic. At each meeting
participants received handouts that outlined psychoeducation and discussion points for the
session as well as a homework assignment. Examples of homework assignments included self-
monitoring of caloric intake, setting and tracking physical activity goals, and problem solving

goals. After covering new materials, group leaders facilitated a general discussion to address
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participant questions and problem solve challenges from the week. Sessions then concluded with
each participant being asked to say something positive about their lifestyle changes or progress.
The specific topics covered in each session are as follows:

e Session 1: Welcome & Discussion of Treatment and Expectations
o Meet leader & group members
o Discuss treatment goals, rationale
o Discuss benefits of weight loss
o Discuss expectations of group
e Session 2: Getting Started Losing Weight
o Introduce self-monitoring (including principles and instructions)
o Assign self-monitoring and practice
e Session 3: Be a Fat Detective
o Learn to graph weight
Introduce self-monitoring of weight
Learn basic principles and reasons for self-monitoring weight
Discuss fat gram goal
Practice finding foods in fat counter and figuring out fat grams in foods
o Learn to calculate running total of fat grams for the day
e Session 4: Three Ways to Eat Less Fat
o Review self-monitoring skills
o Learn three ways to eat less fat
o Make a plan to eat less fat
e Session 5: Healthy Eating
o Discuss how eating less fat fits into overall healthy eating
o Review Food Guide Pyramid
o Compare participants eating patterns to Food Guide Pyramid
o Review more examples of ways to eat lower fat foods
o Introduce importance of eating more grains, fruits, and vegetables
e Session 6: Tip the Calorie Balance
o Discuss how healthy eating and being active are related in terms of calorie
balance
o Discuss how calorie balance relates to weight loss
o Review participants’ progress so far in terms of changes made to fat/calorie intake
and activity, and weight change
o If participants are not losing as much weight as is desired, make plan for
upcoming week to self-monitor calories or follow low-calorie meal plan
e Session 7: Getting Started Being Active
o Introduce self-monitoring of activity
o Set initial physical activity goal for the next week
e Session 8: Move Those Muscles
o Discuss why physical activity is important
o Discuss current level of physical activity
o Identify types of physical activity participants may enjoy

o
o
o
o
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o Set new physical activity goals (and specific plan if necessary)
Session 9: Being Active: A Way of Life
o Begin to learn to graph physical activity
Discuss time as a barrier to activity
Learn different ways to find time to be active
Discuss lifestyle activity
Discuss ways to prevent injury and do simple stretches
o Set new physical activity goals (and specific plan if necessary)
Session 10: Take Charge of What’s Around You
o Learn about food and activity cues and ways to change them
o Mentally search participants’ homes, work places, grocery stores — look for
problem food cues and ways to change them
o Learn ways to add positive cues for activity and get rid of cues for inactivity
o Develop activity plan for coming week
Session 11: Problem Solving
o Learn the five steps to problem solving
o Practice using the steps using problems participants are experiencing now with
eating less fat/calories or being more active
Session 12: Four Keys to Healthy Eating Out
o Learn four basic principles for healthy eating out: planning ahead, assertion,
stimulus control, and healthy food choices
o Identify specific examples of how to apply these principles at favorite restaurants
o Practice making a meal selection from an appropriate menu
o Practice out loud how to ask for menu substitutions
Session 13: Talk Back to Negative Thoughts
o Recognize that everyone has negative thoughts and identify examples
o Learn how to stop negative thoughts and talk back to them with positive ones
o Practice stopping negative thoughts and talking back to them with positive ones
Session 14: The Slippery Slope of Lifestyle Change
o Review participants’ progress
o Identify some things that cause participants to slip from healthy eating or being
active
o Discuss what to do after a slip to get “back on your feet again”
Session 15: Jump Start Your Activity Plan
o Discuss ways to add interest and variety to activity plans
o Learn the definition of aerobic fitness
o Learn the F.I.T.T. Principles (Frequency, Intensity, Time, and Type of activity) as
related to heart (aerobic) fitness
Session 16: Make Social Cues Work for You
o Review examples of problem social cues and helpful social cues
o Discuss ways to change problem social cues and add helpful ones
o Review strategies for coping with social events such as parties, vacations, having
visitors, and holidays
o Make an action plan to change a problem social cue and add a helpful one
Session 17: You Can Manage Stress
o Discuss how to prevent stress and cope with unavoidable stress

o
o
o
o
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o Discuss how this study can be a source of stress and how to manage that stress
e Session 18: Health News — Fact or Fad?
o Discuss how to evaluate health news
o Discuss how to determine if a diet is balanced and healthy
o Review resources for reliable news about health, nutrition, and physical activity
e Session 19: Ways to Stay Motivated
o Discuss the importance of motivation and ways to stay motivated
o Create an action plan for staying motivated
e Session 20: Preventing Weight Regain
o Review participants’ progress since first session, and if people aren’t at goal
weight, develop a plan to continue to improve
o Discuss potential future challenges such as weight plateaus, challenging times,
and binge eating
o Deliver a packet of maintenance materials to participants.
Group leaders
The primary investigator co-led all three treatment groups with one of two other
Master’s-level clinical psychology graduate students. All three group leaders had experience
running psychological intervention groups and working with patients with concerns related to
eating and weight. The group leaders were provided Lifestyle Balance Treatment manuals in
addition to copies of all participant handouts. Training included a review of all the materials and
group leaders prepared for each session by listening to de-identified recordings of the
community-based Lifestyle Balance Program (Latner et al., 2013). Before and after each
session, group leaders discussed session materials and provided each other with feedback and
peer supervision.
Adherence to Treatment Manual
Treatment sessions were audio recorded and reviewed by independent blind coders for
therapist adherence. Coders reviewed the first three sessions of each group in addition to three
additional sessions selected at random from each group. Two coders reviewed each session and a

third coder resolved discrepancies between adherence ratings, with a resulting overall inter-rater

agreement of kappa = 1. Coders rated sessions for adherence using checklists of all required
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treatment elements for each session. Evaluations ranged from 90% adherence to 100%
adherence, with a mean adherence of 96.83% across session.
Assessment of Outcome

Assessment timeline. Table 3 displays variables measured and the assessment timeline
for this study. Consistent with common procedure in the weight management field (e.g., Gardner
et al., 2007; Grilo, Masheb, Wilson, Gueorguieva, & White, 2011; Latner et al., 2013),
participants completed full assessments of anthropomorphic, physiological, psychological, and
behavioral outcomes at baseline and post-treatment (Sessions 1 and 20, respectively). Participant
weight was collected at each session. Additionally, participants completed a partial assessment
every fourth session. This partial assessment included weight and waist circumference, in
addition to the 18-item Food Frequency Questionnaire and the 7-item International Physical

Activity Questionnaire, Short-form.

Table 3
Outcome measures and assessment schedule
Session Session Session
Variable Measure Session 1 Session4  Session 8 12 16 20
Obesity Status
Height Stadiometer X
Weight (for BMI) Scale X X X X X X
Waist Circumference Tape Measure X X X X X X
Physiological measures
Plasma triglycerides Fasting blood draw X X
Cholesterol (HDL & Fasting blood draw X X
LDL)
Fasting glucose Fasting blood draw X X
Blood Pressure Blood Pressure Cuff X X
Psychological & Behavioral Measures
Eating habits Food Frc?quenf:y X X X X X X
Questionnaire
Physical Activity International Physical
Patterns Activity X X X X X X
Questionnaire
Body Image Body Shape
. . X X
Questionnaire
Health-related Quality =~ Impact of Weight on X X
of Life Quality of Life
Social Support for Weight Management
Weight Support Inventory X X
Management
Treatment Satisfaction  Short questionnaire X
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Measures

Demographics. At baseline, information about age, gender, ethnicity, and education
were collected from all participants.

Anthropomorphic measurements. Weight, height, and waist circumference was
collected from all participants. Anthropomorphic measures of height, weight, and waist
circumference were collected using a protocols modeled from those outlined in the National
Health and Nutrition Examination Survey (NHANES) Anthropometry Procedures Manual and
the NHANES Physical Examination Procedures Manual (Centers for Disease Control [CDC],
2011a,2011b). These protocols are as follows:

Standing height. A manual stadiometer was used to measure height. Participants were
directed to the stadiometer platform and asked to remove shoes from feet and any hair
ornaments, jewelry, buns, or braids from the top of the head. Then participants were asked to
stand up straight against the stadiometer backboard with weight evenly distributed and their feet
flat on the stadiometer platform at an approximately 60-degree angle with their heels together
and toes apart. Measurements were taken with the back of each participant’s head, shoulder
blades, buttocks, and heels touching the backboard. Some participants’ body conformation did
not allow touching of all four points—if this is the case, measurements were taken with the
participants’ trunk vertically above the waist with arms and shoulders relaxed. During
measurement, each participant’s head was aligned such that the horizontal line from the ear canal
to the lower border of the orbit of the eye is parallel to the floor and perpendicular to the vertical
backboard. When the body and head were correctly aligned, the stadiometer headpiece was
placed to rest firmly on the participant’s head, gently compressing hair. Participants were

instructed to take a deep breath and hold the position while measurement was taken.
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Weight. Participants were weighed while wearing light clothing (i.e. removing heavy
jackets, belt buckles, etc.) using a digital Tanita SC-331S scale. Participants removed shoes and
socks for weighing and stood in the center of the scale platform with their weight evenly
distributed. Participants were measured facing forward with hands at their sides and looking
straight ahead.

Waist circumference. To measure waist circumference, participants were asked to cross
their arms, placing their hands on opposite shoulders. With the participant’s consent, the
examiner then identified the participant’s right and left iliac crest. A waist circumference
measuring tape was then extended around the waist such that it was horizontally aligned with the
right and left iliac crests. Measurements were taken with the measuring tape parallel to the floor
and snug without compressing the skin. Measurements were taken to the nearest 0.1 cm at the
end of the participant’s normal expiration.

Physiological measurements. Blood pressure, plasma triglycerides, cholesterol, high-
density lipoprotein (HDL), low-density lipoprotein (LDL), blood glucose, and Hemoglobin Alc
(HbA1c) were assessed for all participants at baseline and post-treatment. Physiological
measures will be derived from blood work conducted after a 10-hour fast and analyzed using
standardized protocols by a local laboratory service.

Blood pressure. The protocol for blood pressure assessment was as follows: participants
were asked ahead of time to try to wear clothing that permits for bare measurement of the arm
(i.e. sleeves that can be removed or rolled up). Blood pressure was measured with an electronic
blood pressure machine using the right arm with the participant in a sitting position. One
participant reported that a past condition prohibited the use of her right arm, so measurements

were taken from her left arm. All participants were asked to sit all the way to the back of a chair
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such that their spine was straight with his/her arms and back supported. Measurements were
taken with participants’ legs uncrossed with both feet flat on the floor and their right arm
positioned such that the palm of the hand was turned upward and the elbow slightly flexed. The
measurement arm was positioned such that the midpoint of the upper arm was relatively level
with the heart (i.e. junction of the fourth intercostal space and lower left sternal border). The
blood pressure cuff was fitted at least 1 inch above the crease of the elbow with the marked
center of the cuff placed directly over the brachial artery. Group leaders were instructed on how
to palpate and locate the brachial pulse for this purpose. The cuff was fitted such that it fit
smoothly and snuggly on the participant with no more than two fingers able to fit under the cuff.
Once the cuff was fitted, the participant was asked to sit quietly for one minute. After one
minute, the group leader started the blood pressure machine and noted the output measurements.

Psychological and behavioral measurements. Psychological and behavioral outcomes
were measured using a battery of self-report questionnaires.

Eating habits. The Food Frequency Questionnaire (FFQ; Kristal, Beresford, &
Lazovich, 1994; Kristal, Shattuck, & Henry, 1990; Kristal et al., 1992) is an 18-item
questionnaire that consists of five subscales that assess consumption patterns of meat, fats,
vegetables, and modifications or substitutions of dietary fat over the past month. In addition, the
scale yields a total score. Items are rated on a 4-point Likert scale from 1 = always to 4 = never,
such that lower scores indicate better food choices. The authors of the scale demonstrated its
adequate basic psychometric properties in three studies noting good convergent validity with
another established food recording system known as 4-d Diet Records as well as good test-retest

reliability (Kristal et al., 1994). In the present sample, the Food Frequency questionnaire
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demonstrated questionable to acceptable internal consistency with Cronbach’s alphas ranging
from .62 to .75.

Physical activity. The International Physical Activity Questionnaire, Short-form (IPAQ;
Craig et al., 2003) is an instrument that measures participants’ levels of activity in the week prior
to assessment (e.g., During the last 7 days, on how many days did you do vigorous physical
activities like heavy lifting, digging, aerobics, or fast bicycling?). The short form of the IPAQ is
a six-item measure that is comprised three domains of physical activity: vigorous, moderate, and
walking. Physical activity and inactivity for each domain is measured in minutes per week. The
authors of the IPAQ have established evidence for its reliability and criterion validity in samples
in at least twelve countries (Craig et al., 2003).

Weight-related quality of life. The Impact of Weight on Quality of Life-Lite Scale
(IWQOL; Kolotkin, Crosby, Kosloski & Williams, 2001; Kolotkin & Crosby, 2002) is an
obesity-specific measure that assesses weight-related impairment on quality of life across 5
domains: physical function, self-esteem, sexual life, public distress, and work. Items are rated on
a 5-point Likert scale from 1= never true to 5 = always true, such that lower scores indicate
greater quality of life impairment. This developers of the shortened measure demonstrated its
acceptable reliability in both clinical and community samples with Cronbach’s alphas ranging
from .81 to .94 on its respective subscales as well as strong evidence for the scale’s convergent
and discriminant validity in overweight and obese subjects (Kolotkin et al., 2001; Kolotkin &
Crosby, 2002). In the present study, the IWQOL subscales demonstrated acceptable to excellent
internal consistency with Cronbach’s alphas ranging from .72 to .92.

Body image. The 14-item version of the Body Shape Questionnaire (BSQ; Cooper,

Taylor, Cooper, & Fairburn, 1987; Dowson & Henderson, 2001) is a measure of body
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dissatisfaction. Items are rated on a 6-point Likert scale ranging from 1 = never to 6 = always
with higher scores indicating greater body dissatisfaction. The authors of the BSQ have
demonstrated its good internal consistency with Cronbach’s alpha of 0.93 and convergent
validity with other measures assessing body image (Cooper et al., 1987). In the present sample,
the BSQ demonstrated excellent internal consistency with Cronbach’s alphas of .95 and .92 at
baseline and post-treatment, respectively.

Social support. The Weight Management Support Inventory (WSMI; Rieder &
Ruderman, 2007) is a 26-item measure of support perceived by individuals attempting to manage
their weight. The WMSI consists of items asking respondents how frequently they experienced a
certain interaction in the last four weeks, ranging from 1 = never to 5 = daily. Items also ask
how helpful an even was ranging from 1 = not helpful and 5 = extremely helpful. The WSMI
yields a total score as well as an overall score for frequency and an overall score for helpfulness.
Higher scores on the WSMI indicate more frequent or helpful social support events. The
developers of the WSMI have established its good convergent validity with other measures of
general support as well as its acceptable internal consistency with Cronbach’s alphas ranging
from .85 to .91 (Rieder & Ruderman, 2007). In this sample, the WMSI’s subscales demonstrated
adequate to excellent internal consistency with Cronbach’s alphas ranging from .79 to .90.

Treatment satisfaction. At post-treatment, treatment satisfaction was assessed by asking
participants to rate general satisfaction with the Lifestyle Balance Program, satisfaction dietary
or physical activity changes made, and satisfaction with weight lost or maintained. Answers

were ranked on a 5-point scale ranging from 1 = very satisfied to 5 = very dissatisfied.
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CHAPTER 3. STATISTICAL ANALYSES

Power Calculation

In order to calculate adequate power for the proposed repeated measures analysis of
variance, a power calculations was conducted using G*Power 3 (Faul, Erdfelder, Lang, &
Buchner, 2007) based on a one-way repeated measures multiple analysis of variance
(MANOVA) with two measurements with an alpha set at .05. According to Cohen (1992), effect
sizes for small, medium, and large effects for analyses of variance are .10, .25, and .40,
respectively. As previous behavioral weight loss research reported moderate effect sizes on
reduction of weight in controlled studies (e.g., Latner et al., 2013; Gardner et al., 2007; Grilo et
al., 2011), a medium effect size of .25 was selected. A total sample of 34 was determined
necessary to achieve a power of .80. Given the high attrition rates reported by past behavioral
weight loss studies, the goal for recruitment was at least 49 participants to allow for 30%
attrition.
Data Preparation

Research assistants double entered all data and discrepancies were reconciled in order to
minimize any human errors in data entry. The ranges of all measures were examined to see if any
impossible outliers existed within the data. One participant’s weight was identified as an outlier.
However, analyses conducted with and without this data yielded similar results so this data was
retained for all analyses. The data were then evaluated for missing data. Missing value analysis
was used to examine if other missing data occurred at random or systematically and it was
determined that missing values occurred completely at random. Analyses were conducted on a
pairwise basis to account for those participants who completed each time point but who were

missing specific variables.
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As some participant attrition was anticipated, analyses for pre- and post-treatment weight
outcomes, physiological, behavioral and psychological measures were conducted on an intent-to-
treat (ITT) basis for participants with missing data at post-treatment. This conservative method
has been used by previous weight loss trials to address missing assessment data (e.g., Latner et
al., 2013; Gardner et al., 2007; Grilo et al., 2011). For repeated measures, analyses were
conducted on a last observation carried forward basis for participants with missing data points
throughout treatment. Analyses were also conducted using mean substitution and regression
substitution to replace missing values, but the overall pattern of results did not differ between
these methods so last-observation-carried-forward results are presented here. In addition to ITT
analyses, analyses were also conducted for completers only.

Preliminary Analyses

Baseline means, and standard deviations were calculated for demographic variables (age,
BMI). Baseline differences in demographic variables and physiological, behavioral and
psychological measures between the three treatment groups were examined using one-way
analysis of variance (ANOVA), and no significant differences were found between the three
groups.

Means and standard deviations for the dependent variables were calculated at each
assessment time point. Pearson’s product-moment correlations were conducted to assess the
interrelatedness of outcome measures at pre- and post-treatment. The data were then assessed for
violations of the assumptions necessary for parametric testing. The distribution of dependent
variables was then assessed for outliers using boxplots and assessed for normality by the
Shapiro-Wilk’s test. In cases where data had outliers and/or non-normal distribution (Shapiro-

Wilk’s p>.05), the data were mathematically transformed to meet the assumption of normality.
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However, as the overall pattern of results did not differ between transformed and non-
transformed data, results from the original data are presented here.
Analyses

Hypothesis 1: Treatment adherence, completion, and satisfaction. To examine
treatment adherence, the mean number of sessions participants attended was calculated, and the
proportion of participants who adhered to treatment (defined as those who attended at least 15 of
20 sessions) was computed. Baseline differences between participants who adhered to treatment
and those who did not were assessed with independent-samples t-tests for continuous baseline
measures (age, BMI, anthropomorphic measurements, physiological, behavioral and
psychological measures) and ” tests for categorical baseline measures (gender, ethnic
identification, educational attainment).

Additionally, the percentage of participants who completed treatment (operationalized as
those who attended session 19 and/or session 20) was computed. Baseline differences between
treatment completers and non-completers were assessed one-way ANOVA for continuous
baseline measures (age, BMI, anthropomorphic measurements, physiological, behavioral and
psychological measures) and ” tests for categorical baseline measures (gender, ethnic
identification, educational attainment).

To assess treatment satisfaction, means and standard deviations were computed for each
of the items from the treatment satisfaction survey.

Hypothesis 2: Treatment outcomes. To test Hypothesis 2, the percentage of
participants achieving a clinically meaningful weight loss of 5% or more was calculated.
Similarly, the percentage of participants who achieved a weight loss of 3% or greater and those

who lost less than 3% was calculated. Baseline differences between participants achieving
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clinically significant weight loss and those who did not were assessed with independent-samples
t-tests for continuous measures (age, BMI, anthropomorphic measurements, physiological,
behavioral and psychological measures) and y” tests for categorical measures (gender, ethnic
identification, educational attainment)

Two repeated measures multivariate analysis of variance were conducted to assess
changes from pre-treatment to post-treatment in anthropomorphic, physiological, behavioral and
psychological outcomes. The first repeated measures MANOV A was conducted to determine the
effect of the intervention on weight, waist circumference, systolic and diastolic blood pressure
plasma triglycerides, total cholesterol, and fasting glucose, overall eating habits, total exercise,
body image, overall health-related quality of life, and overall social support for weight
management. Subsequent paired samples #-tests were then conducted to assess mean changes
from pre-treatment to post-treatment in all dependent variables. As some participant attrition
occurred, analyses were conducted on an intent-to-treat basis for participants with missing data at
post-treatment using baseline data carried forward. This conservative imputation approach is
consistent with the methods used by previous weight loss trials to address missing assessment
data (e.g., Latner et al., 2013; Gardner et al., 2007; Grilo, Masheb, Wilson, Gueorguieva, &
White, 2011). In addition to ITT analyses, information on completers was also analyzed.

Additionally, to examine what changes may have occurred over time and whether
changes were sustained for the duration of treatment, a repeated measures MANOVA with six
within-subject levels (baseline, session 4, 8, 12, 16, and 20) was conducted to assess intervention
effects on weight, body mass index, waist circumference, total eating habits and total physical
activity. Subsequent univariate repeated measures ANOVA analyses and pairwise post hoc

comparisons with Bonferroni’s adjustment were conducted for each variable. In cases where the
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assumption of sphericity was violated, a Greenhouse-Geisser correction was applied. For these
analyses, rather than utilizing baseline-carried-forward ITT analyses, missing data was addressed
using end-point carried forward ITT analyses to allow for examination of differences across
sessions.

Hypothesis 3: Social support. As it was anticipated that changes in social support would
be associated with improvements in weight-related outcomes, multiple regression analyses were
conducted controlling for baseline social support and the respective baseline weight, BMI, or
waist circumference to determine if change in frequency and helpfulness of social support
predicted post-treatment weight, BMI, or waist circumference.

Hypothesis 4: Community versus worksite treatment outcomes. To explore potential

differences between Lifestyle Balance outcomes when the intervention was delivered in

community settings versus worksite settings, outcome data previously collected at
community organizations (Latner et al., 2013) and HMSA-LBP outcome data were
compared. Baseline differences between study groups were examined using one-way

ANOV As and Pearson’s y” analyses for continuous and categorical data, respectively.

To examine differences in treatment adherence and completion, the mean number of
sessions community participants attended was calculated and differences in the attendance of
community participants versus worksite participants were assessed with independent-sample t-
tests. The proportion of community participants who adhered to treatment (defined as those
who attended at least 15 of 20 sessions) and completed treatment (operationalized as those who
attended session 19 and/or session 20) was computed. Differences in the proportion of adherents
and completers among community participants and worksite participants were examined using

Pearson’s ” analyses.



To examine the main effects of setting and across time as well as their hypothesized
interaction, 2 x 2 mixed ANOVA one within-subject factor (time: baseline and post treatment)
and one between-subject factor (group setting: community and worksite) were conducted on
dependent variables. In cases where time x setting interaction were found, separate repeated
measure ANOVAs were conducted for each setting, and one-way ANOVA were conducted to

examine the group setting effect at each time point.
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CHAPTER 4. RESULTS
Participants

The flow of participants is shown in Figure 1. Fifty-nine individuals were screened, and
48 were eligible to participate. Eleven individuals were screened out because they met one or
more of the exclusion criteria, and twelve individuals elected not to participate or could not
participate. Participants included in the study did not differ from those who did not participate
with respect to age, gender, or BMI. The remaining 36 participants elected to participate and
were allocated to one of three treatment groups. Group sizes ranged from 11 to 14 participants.
One-way ANOVAs revealed that there were no significant differences between the three
treatment groups on baseline age, BMI, anthropomorphic measurements, or physiological,
behavioral or psychological measures. x > analyses demonstrated no significant differences

between the three treatment groups on gender, ethnic identification, or educational attainment.

Table 4
Demographic Characteristics of Participants (n = 36)
Characteristic n %
Gender
Female 26 72.2
Male 10 27.7
Sexual Orientation
Heterosexual 32 88.8
Non-heterosexual 4 11.2
Body Mass Index
Overweight (25.0 kg/m” < BMI < 30.0 kg/m") 10 27.8
Obese (BMI > 30.0 kg/m?). 26 72.2
Ethnicity
Asian 17 47.2
Caucasian 6 16.7
Mixed Ethnicity 13 36.1
Highest education level achieved
High school diploma 2 5.6
Associate’s degree 9 25.0
Bachelor’s degree 17 47.2

Advanced degree 5 13.9




Figure 1. Participant Flow
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Table 4 displays demographic information for participants. At baseline, the thirty-six
enrolled participants had a mean age of 48.67 (SD = 10.50) years. Participants’ mean baseline
weight was 96.70 kg (SD = 26.86) and mean BMI was 35.75 kg/m* (SD = 7.11).
Interrelatedness of Outcome Measures

Table 5 displays correlations between physiological outcome measures at pre-treatment
and post-treatment. As expected, significant correlations were observed between weight, BMI,
and waist circumference at both pre- and post-treatment. Additional significant correlations
were observed between several physiological outcomes, including total cholesterol and LDL
cholesterol, total cholesterol and fasting glucose, fasting glucose and hemoglobin Alc, and
systolic and diastolic blood pressure. At pre-treatment, significant correlations were observed
between LDL cholesterol and fasting glucose as well as between LDL and hemoglobin Alc. At
post-treatment, a significant correlation was observed between total cholesterol and HDL
cholesterol.

Table 6 displays correlations between total behavioral and psychological outcome
measures at pre-treatment and post-treatment. At both pre- and post-treatment, significant
correlations were observed between BMI and weight-related quality of life as well as between
and social support frequency and social support helpfulness. Significant correlations between
weight-related quality of life and eating habits, and weight-related quality of life and body image
were observed at pre-treatment, but not post-treatment.

Treatment Adherence, Completion, and Satisfaction

Treatment adherence. Participants attended a mean of 14.25 (SD = 5.39) of 20 sessions.

Twenty-two (61.1%) of 36 participants adhered to treatment, operationally defined as having

attended 15 or more sessions. Adherent participants attended a mean of 17.72 sessions (SD =
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Table 5
Pearson’s product-moment correlations for pre- and post-treatment physiological outcomes.
Waist Systolic Diastolic
Circum- Plasma tri- Total HDL LDL Fasting Hemoglobi blood blood
Weight BMI ference glycerides  cholesterol  cholesterol  cholesterol glucose nAlc pressure pressure
Weight B51%* .895** 202 -.004 -.458* 137 332 114 124 .059
BMI 915%* 789%* 227 -.015 -.352 .035 254 .075 133 .249
Waist
circumference 933%* 859%** 259 .057 -.368 123 282 115 -.010 0.28
Plasma
triglycerides -111 -.137 0.041 .168 -416* -.166 -.130 -.163 .147 .054 -
Total m
cholesterol 253 230 334 163 429%* O11%* .023 -.096 -.210 -.250 =
-
HDL z
cholesterol -.430 -314 -.334 -.546%* 254 217 .061 .037 -.232 -.105 W
LDL m
cholesterol -.069 -.139 -.090 -.142 .890** 133 .071 -.051 -218 -.276 Z
-
Fasting
glucose .184 .259 .259 .150 -.446* -.152 -.505%* BO1** 177 .096
Hemoglobin
Alc .003 -.044 11 206 -462 -.220 -.523%* B87** .150 .109
Systolic blood
pressure 322 223 344 135 275 .012 212 -.026 -.082 B16**
Diastolic
blood pressure 338 386 332 147 202 -.148 .199 -.077 =215 L655%*

PRE-TREATMENT

Note. Post treatment outcomes are indicated as shaded area.
*Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.05 level (2-tailed)




Table 6

Pearson’s product-moment for pre- and post-treatment behavioral and psychological outcomes.

Weight-
Waist Physical related Social Social
Circum- Eating habits Activity quality of support support
Weight BMI ference total Patterns life Body image frequency helpfulness
Weight B51** .895%* .024 -.040 202 178 -.006 .041
BMI 915%* 789%* 307 .043 S .059 -.123 .089
Waist
circumference .933%* .859%* =177 .088 121 -.048 -.131 -.020
3
Eating habits total 255 .340 128 -.344 371 135 -.468 -.242 4
-
Physical Activity W_
Patterns .094 011 .032 -.340 123 183 .019 =275 W
Weight-related M
quality of life 257 549%* 237 A487H* 0.151 182 135 -.244 m
Body Image -.113 .072 -.130 .052 -.109 A452% 258 453
Social support
frequency .087 .076 .046 =215 331 137 388 .502*

Social support
helpfulness 246 245 116 162 .264 156 353 J121%*

PRE-TREATMENT

Note. Post treatment outcomes are indicated as shaded area.
*Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.05 level (2-tailed)
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1.51) and noradherent participants attended a mean of 8.78 sesSbrs4.69). Tabler

present means, standard deviations, and independent sattgsieresults comparing baseline
measures for adherent and raxdherent participants. Adlrent participants did not significantly
differ from noradherent participants on baseline weight, BMI, physiological measurements,
eating habits, and physical activity. However, on average, adherent participants were
significantly older than noadherenparticipantsAt baseline, adherent participants reported
better work and overall healtielated quality of life and better body satisfaction compared to
nonadherent participants. However, at baseline adherent participants reported that they received
less frequent support for weight management as well as less helpful support compared to non
adherent participantd. ? tests revealed no associations between treatment adherent status and
treatment group?(2) = 0.53,p = .766, gender,%(1) 1.83,p = .176,sexual orientation,*(1) =

1.53,p = .216, ethnicity! %(2) = 2.05,p = .358, and educational attainmerf{3) = 0.118p =

.731.

Treatment completion. Of the 36 participants who enrolled in treatment, 28 (77.78%)
participants completed treatmenpgrtionally defined as havirgftended session 19 or 20).
Completers attendednaean of 16.75 sessiorS= 2.36) and noitompleters attended a mean
of 5.5 sessionsSD =3.38). Table 8present means, standard deviations, and independent
samples-test results comparing baseline measures for participants who completed treatment and
participants who did not complete treatment. At baseline, treatment completers did not
significantly differ from norcompleters on weight, BMI, anthropomorphic or physiological
measurements, and behavioral or psychological measurements. On average, completers were
significantly older than nomompleters! ?tests revealed no associations between completer

status and treatment grolf§2) = 1.02,p = .599, gender,%(1) = .287 p = .592, sexual
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Table 7
Group differences between adherent (n = 22) and non-adherent (n = 14) participants.
Adherent Non-Adhe ent
Cohen’s
M SD M SD df t p d
Age 52.50 8.79 42.64 10.40 34 -3.05 .004 -1.03
Weight Status
Weight (kg) 92.62 22.70 105.67 34.70 34 1.15 .259 0.39
BMI (kg/m?) 34.72 6.01 37.38 8.56 34 1.10 281 0.38
Waist circumference (cm) 106.68 13.15 114.09 24.79 32 1.15 260 0.41
Physiological measures
Plasma triglycerides 156.38 88.23 124.78 32.13 28 -1.04 309 -0.39
Total cholesterol 178.71 30.55 183.44 28.33 28 0.40 .695 0.15
HDL cholesterol 51.24 13.83 48.33 8.37 28 -0.58 .565 -0.22
LDL cholesterol 96.10 28.10 110.11 21.78 28 1.33 .194 0.50
Fasting glucose 109.14 19.57 101.78 8.94 28 -1.07 292 -0.40
Hemoglobin Alc 6.14 0.95 5.86 0.42 28 -0.86 395 -0.33
Systolic blood pressure 133.27 14.29 138.50 26.57 32 0.75 458 0.27
Diastolic blood pressure 88.41 10.64 91.83 13.64 32 0.81 423 0.29
Behavioral & Psychological
Measures
Eating habits*
Meat 2.72 0.41 2.88 0.60 31 0.86 393 0.31
Fat 2.70 0.36 2.79 0.51 33 0.60 .547 0.21
Vegetables 3.02 0.73 3.17 0.69 32 0.56 579 0.20
Modifications/substitutions 3.25 0.50 3.10 0.47 32 -0.89 378 -0.31
Total 2.95 0.38 2.98 0.49 32 0.21 .834 0.07
Physical Activity Patterns**
Vigorous 35.68 85.44 30.00 58.62 32 -0.25 .839 -0.09
Moderate 47.50 78.86 60.00 122.03 32 0.36 719 0.13
Walking 165.45  122.54 88.75 120.42 32 -1.75 .089 -0.62
Total 248.64  200.20 178.75 236.61 32 -0.91 368 -0.32
Weight-related Quality of Life*
Physical functioning 2.12 0.87 2.42 0.68 31 0.99 328 0.36
Self esteem 2.17 0.89 2.84 1.14 30 1.85 ,074 0.68
Sexual life 1.51 0.73 1.55 0.96 30 0.12 901 0.04
Public distress 1.24 0.43 1.64 0.94 31 1.65 .108 0.59
Work 1.36 0.58 1.57 0.77 27 0.86 396 0.33
Total 1.74 0.59 2.26 0.69 27 2.15 040 0.83
Body Image* 3.11 1.07 4.07 1.12 30 2.38 .024 0.87
Social Support for Weight
Management**
Frequency 1.48 0.45 2.08 0.43 25 3.17 004 1.27
Helpful 1.80 0.63 2.57 0.62 21 2.82 .010 1.23

*Lower scores indicate better eating habits, weight-related quality of life, and body image
**Higher scores indicate more time spend in physical activity, and more frequent or helpful social support
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Group differences leveen completers (n = 28) and noompleters (n = 8)
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Completers

Non-Completers

CohenOs
d
M SD M SD df t p
Age 50.71 9.40 41.50 11.61 34 -2.32 .026 -0.80
Weight Status
Weight (kg) 91.97 21.31 117.73 40.60 34 2.06 .050 0.71
BMI (kg/m?) 34.56 5.90 39.94 9.63 34 1.96 .058 0.67
Waist circumference (cm) 41.93 4.93 48.17 12.87 32 2.03 .050 0.72
Physiological measures
Plasma triglycerides 147.65 81.95 142.00 27.19 28 -0.13 .894 -0.05
Total cholesterol 180.46 29.93 178.00 30.57 28 -0.15 .880 -0.06
HDL cholesterol 51.08 13.11 45.75 3.77 28 -0.79 432 -0.30
LDL cholesterol 99.77 27.66 103.75 23.37 28 0.27 788 0.10
Fasting glucose 107.58 18.42 102.75 5.12 28 -0.51 611 -0.19
Hemoglobin Alc 6.07 0.88 6.00 0.45 28 -0.14 .887 -0.05
Systolic blood pressure 134.71 18.42 137.00 24.81 32 0.26 197 0.09
Diastolic blood pressure 90.04 11.42 87.67 13.94 32 -0.44 .660 -0.16
Behavioral & Psychological Measures
Eating habits*
Meat 2.77 0.44 2.83 0.71 31 0.30 762 0.11
Fat 2.73 0.40 2.76 0.52 33 0.16 .870 0.06
Vegetables 3.02 0.74 3.33 0.52 32 0.98 330 0.35
Modifications/substitutions 3.23 0.46 3.02 0.64 32 -0.95 348 -0.34
Total 2.96 0.39 2.99 0.57 32 0.15 .881 0.05
Physical Activity Patterns**
Vigorous 34.46 78.00 30.00 73.48 32 -0.12 .899 -0.04
Moderate 38.39 71.97 115.00  159.22 32 1.86 ,071 0.66
Walking 146.07  117.58  102.50  166.06 32 -0.76 449 -0.27
Total 218.93 186.48  247.50  332.41 32 0.294 71 0.10
Weight-related Quality of Life*
Physical functioning 2.23 0.83 2.20 0.77 31 -0.06 946 -0.02
Self esteem 2.35 1.00 2.69 1.16 30 0.67 .505 0.24
Sexual life 1.55 0.82 1.31 0.63 30 -0.56 577 -0.20
Public distress 1.35 0.65 1.52 0.79 30 0.52 .603 0.19
Work 1.44 0.63 1.40 0.76 31 -0.11 .906 -.04
Total 1.88 0.68 2.19 0.58 27 0.85 400 0.33
Body Image* 3.33 1.16 4.01 1.14 30 1.21 235 0.44
Social Support for Weight
Management**
Frequency 1.58 0.49 2.11 0.49 25 1.98 .058 0.79
Helpful 1.95 0.71 2.65 0.46 21 1.89 .072 0.82

*Lower scores indicate better eating habits, weight-related quality of life, and body image
**Higher scores indicate more time spend in physical activity, and more frequent or helpful social support




48

orientation, Xz(l) =.201, p = .654, ethnicity, XZ(Z) =0.459, p = .795, and educational attainment,
v’(3) = 7.48, p = .058. Given the small and uneven sample sizes of these analyses, these results
should be interpreted with caution.

Treatment Satisfaction. Data on treatment satisfaction were only available for
participants who completed treatment. On average, completers were ‘very satisfied’ to ‘satisfied’
with the HMSA Lifestyle Balance Program in general (M = 1.28, SD = 0.45). Completers also
indicated that they were ‘very satisfied’ to ‘satisfied’ with the changes made in their eating (M =
1.64, SD = 0.95), ‘satisfied’ with the changes made in their physical activity (M = 2.04, SD =
1.30), and ‘satisfied’ with their weight loss or weight maintenance (M = 2.00, SD = 1.29).
Treatment Outcomes

Pre-Treatment to Post-Treatment Qutcomes. ITT analyses using repeated measures
MANOVA with two within-subject levels (pre-treatment and post-treatment) revealed a
statistically significant main effect of time on the combined dependent variables of weight, waist
circumference, systolic and diastolic blood pressure, plasma triglycerides, total cholesterol, and
fasting glucose, overall eating habits, total exercise, body image, overall health-related quality of
life, and overall social support for weight management, F(12, 2) = 101.379, p = .010, Wilks' A =
.002, partial n° = .998. Given the significance of the omnibus MANOVA, follow up paired
sample t-tests for all dependent significance of the omnibus MANOVA, follow up paired sample
t-tests for all dependent variables were conducted. Completer and ITT paired-sample t-test
results were not significantly different.

Tables 9 and 10 present means, standard deviations, and paired samples t-test results for
pre- and post-treatment weight and physiological, behavioral, and psychological outcomes for

completer and ITT analyses, respectively.
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Means and standard deviations of outcome measures at pre- and post-treatment for participants (completer

analyses; n = 28)

Baseline Post-Treatment
M SD M SD df t )4 Cohen’s d
Weight Status
Weight (kg) 91.97 2127 86.45 19.85 27 5.69 <.001 2.19
BMI (kg/m?) 34.56 7.11 32.04 7.38 27 441 <.001 1.70
Waist Circumference (cm) 106.47 18.08 102.08 18.99 27 5.56 <.001 2.14
Percent weight loss 0.00 0.00 5.88 4.68 27 -6.64 <.001 2.56
(% initial weight)
Physiological measures
Plasma triglycerides 153.04 85.73 129.00 78.97 23 2.20 .038 0.92
Total Cholesterol 179.56  30.08 179.34  31.68 23 0.03 971 0.01
HDL Cholesterol 50.26 13.73 52.04 13.90 23 -0.13 181 0.05
LDL Cholesterol 99.18  27.80 102.00 27.35 23 -0.48 .633 0.20
Fasting glucose 107.78 19.12  100.52 14.24 23 2.21 .038 0.92
Hemoglobin Alc 6.08 0.93 5.79 0.46 23 1.81 .085 0.75
Systolic Blood Pressure 13471 1842 12646 16.48 27 2.39 024 0.92
Diastolic Blood Pressure 90.03 11.41 84.57 11.10 27 2.70 012 1.04
Behavioral & Psychological Measures
Eating habits*
Meat 2.63 0.43 2.43 0.45 20 2.37 027 1.06
Fat 2.60 0.35 2.52 0.35 22 0.66 510 0.28
Vegetables 3.04 0.76 3.02 0.61 23 0.10 919 0.04
Modifications/substitutions 3.21 0.48 3.06 0.45 20 1.32 200 0.59
Total 2.85 0.39 2.80 0.29 16 0.42 .675 0.21
Physical Activity Patterns**
Vigorous 41.19  87.66 87.60 108.16 20 -1.66 A11 0.74
Moderate 4750  78.85 114.09 121.72 21 -2.87 .009 1.25
Walking 172.72  116.46 297.27 351.36 21 -1.94 .065 0.85
Total 245.78 179.12  527.89 450.82 21 -2.99 .008 1.30
Weight-related Quality of Life*
Physical Functioning 2.12 0.74 1.82 0.76 23 1.89 .086 0.78
Self Esteem 2.18 0.84 1.84 0.66 24 2.60 016 1.06
Sexual Life 1.46 0.76 1.46 0.96 21 0.00 1.00 0.00
Public Distress 1.24 0.61 1.22 0.47 22 0.12 .905 0.05
Work 1.30 0.52 1.14 0.36 23 1.81 .083 0.75
Total 1.70 0.57 1.47 0.48 19 2.94 .008 1.35
Body Image* 3.35 1.12 2.84 0.91 23 2.72 012 1.13
Social Support for Weight
Management**
Frequency 1.59 0.42 1.98 0.36 18 -3.84 <.001 1.81
Helpful 1.79 0.51 2.71 0.80 14 -4.05 <.001 2.16

*Lower scores indicate better eating habits, weight-related quality of life, and body image

**Higher scores indicate more time spend in physical activity, and more frequent or helpful social support
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Means and standard deviations of outcome measures -aapdeposttreatment for all participantgintentto-
treat analyses using baseline carried forward)

Baseline PostTreatment
M SD M SD df t p CohenOs ¢
Weight Status
Weight (kg) 97.69 28.24 9244  26.87 35 5.07 <.001 1.71
BMI (kg/m?) 36.09 7.61 34.17 7.38 35 5.51 <.001 1.86
Waig Circumference (cm) 109.24 18.08 105.66 18.99 33 5.09 <.001 1.77
Percent weight loss 0.00 0.00 457 4.80 35 -5.70 <.001 1.93
(% initial weight)
Physiological measures
Plasma triglycerides 146.90 76.62 128.47 69.99 29 2.16 .039 0.80
Total Choksterol 180.13 29.49 179.97 30.74 29 0.04 971 0.01
HDL Cholesterol 50.37 12.37 51.73 12.53 29 -1.38 .180 0.51
LDL Cholesterol 100.30 26.80 102.37 26.40 29 -0.49 .630 0.18
Fasting glucose 107.14 1753 101.38 13.43 28 2.17 .038 0.82
Hemoglobin Alc 6.06 0.83 5.83 0.44 29 1.78 .085 0.66
Systolic Blood Pressure 135.11 19.27 128.32 18.22 33 2.35 .025 0.82
Diastolic Blood Pressure 89.61 11.70 85.11 11.47 33 2.65 .012 0.92
Behavioral & Psychological
Measures
Eating habits*
Meat 2.78 0.49 2.65 0.54 32 2.29 .029 0.81
Fat 2.74 0.42 2.69 0.44 33 0.67 .506 0.23
Vegetables 3.07 0.71 3.06 0.60 33 1.32 .198 0.46
Modifications/substitutions 3.20 0.49 3.11 0.47 33 0.10 .918 0.04
Total 2.96 0.41 2.94 0.38 32 0.43 .668 0.15
Physical Activity Pattens**
Vigorous 3470 77.10 58.79 95.09 32 -1.26 .215 0.45
Moderate 5191 9464 95.00 12281 33 -2.71 .011 0.94
Walking 138.38 125.59 218.97 308.32 33 -1.90 .066 0.66
Total 22397 212.88 381.62 407.40 32 -2.75 .010 0.97
Weightrelated Qualityof Life*
Physical Functioning 2.21 0.82 1.97 0.86 31 1.86 .086 0.66
Self Esteem 2.40 1.01 2.13 0.98 31 2.55 .016 0.92
Sexual Life 1.52 0.79 1.52 0.93 31 0.00 1.00 0.00
Public Distress 1.37 0.66 1.36 0.58 31 0.12 .904 0.04
Work 1.43 0.64 1.31 0.58 32 1.79 .083 0.63
Total 1.92 0.66 1.76 0.67 28 2.78 .010 1.05
Body Image* 3.44 1.17 3.07 1.09 31 2.62 .013 0.94
Social Support for Weight
Management**
Frequency 1.65 0.51 1.93 0.47 26 -3.48 .002 1.36
Helpful 2.10 0.70 2.73 0.73 21 -3.50 .002 1.53

*Lower scores indicate better eating habits, weigtdted quality of life, and body image

**Higher scores indicate more time spend in physical activity, and more frequent or helpful social support
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Weight. On average, completers lost 5.88% (SD = 4.68) of their original body weight.
Seventeen participants (60.7%) achieved a clinically significant weight loss of 5% or greater, 2
participants (7.1%) achieved a weight loss between 3% and 4.9%, and 8 achieved a weight loss
less than 3%. In the completer sample, participants achieving a 5% weight loss did not differ
from those who did not achieve a 5% weight loss on baseline physiological measurements, and
behavioral or psychological measurements. Participants achieving a weight loss of 5% or greater
were significantly older (M = 53.88, SD = 7.33) than those who did not (M = 45.80, SD =
11.01), #25) =-2.29, p = .030,d = 0.91.

In the ITT sample, participants lost a mean of 4.57% (SD = 4.80) of their original weight.
The same 17 completers (47.2%) achieved a clinically significant weight loss of 5% or greater, 2
participants (5.4%) achieved a weight loss between 3% and 4.9%, and 8 achieved a weight loss
less than 3%, and 16 participants achieved a weight loss less than 3%. Like the completer
sample, ITT participants achieving a 5% weight loss did not differ from those who did not
achieve a 5% weight loss on baseline physiological measurements, and behavioral or
psychological measurements. Participants achieving a weight loss of 5% or greater were
significantly older (M = 53.88, SD = 7.33) than those who did not (M = 43.88, SD = 11.16),
#(33)=-3.11, p = .004, d = 1.08. Paired samples t-tests revealed that on average, participants in
both completer and ITT samples achieved significant reductions in weight, BMI, and waist
circumference.

Physiological outcomes. In both completer and ITT samples, participants achieved
significant improvements from baseline to post-treatment in plasma triglycerides and fasting
blood glucose. Additionally, completer and ITT participants achieved significant improvements

in systolic blood pressure and diastolic blood pressure. Both completer and ITT participants did
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not achieve significant changes in total cholesterol, HDL cholesterol, LDL cholesterol, or
hemoglobin Alc.

Behavioral and psychological outcomes.

Food Consumption. On the FFQ, completer and ITT participants achieved significant
improvements in their consumption of meat. There were no significant changes in participants’
avoidance of fat, modifications or substitutions of dietary fat, and vegetable consumption, or
overall eating habits.

Physical Activity. On the IPAQ, participants in the completer and ITT samples
significantly increased the total time spent engaged in physical activity, with significant
increases in time spent engaged in moderate physical activity. Although participants increased
their time spent engaged in vigorous physical activity and walking, these increases were not
significant.

Weight-Related Quality of Life. IWQOL results revealed that completer and ITT
participants experienced significant improvements in overall weight-related quality of life, and
quality of life related to self-esteem. No significant changes were observed on the IWQOL
subscales assessing physical functioning, sexual life, public distress, or work for either the
completer or ITT samples.

Body Image. Results on the BSQ indicated that completer and ITT participants achieved
significant improvements in overall body image from baseline to post-treatment.

Weight Management Support. WMSI results revealed that completer and ITT participants
experienced a significant increase in the frequency of supportive comments, as well as an

improvement in the helpfulness of comments received.
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Changeover time. Last observation cagd forward analyses using repeated measures
MANOVA with six within-subject levelsi{aselinesessior, 8, 12, 16, and 20) revealed a
statistically significant main effect of time effect on weight, waist circumference, total eating
habits and total physitactivity, F(19, 12) = 4.06p = .008, Wilks'! =.135, partial'? = .865.
Given the overall significance of the MANOVA, subsequent univariate repeated measures
ANOVA analyses with pairwise comparisons were conducted for each dependent variable. Table
11 presents results of the univariate repeatedsmes ANOVA. TableZpresents means,
standard deviations for outcome measures at each time point. FigurbssPate changes in
dependent variables over time.

Weight. Oneway repeated measures ANOVA revealed that there were statistically significan
decreases in weight over time. Post hoc analysis with a Bonferroni adjustment revealed that
weight decreased significantly from baseline to sessidh 4 1.15 kg,SE= 0.26,p =.001),

from session 4 to sessionM € 1.15 kg,SE= 0.32,p = .015), fromsession 8 to session 14 (
=1.27 kg,SE= 0.34,p = .010), and from session 16 to sessionM3=(0.70 kg,SE= 0.16,p =
.003). Accordingly, there were also significant decreases in BMItower Post hoc analyses
indicated significant changes in BMtcurred from baseline to sessiorMi% 0.42 kg/nf, SE=
0.09,p = .001), from session 4 to sessior\8% 0.41 kg/nf, SE= 0.116,p = .014), from

session 8 to session 1@ & 0.476 kg/mM, SE= 0.12,p = .005), and from session 16 to session
20 M = 0.26kg/n?, SE= 0.06,p = .001).

There were also statistically significant decreases in waist circumference over time. Post
hoc analysis revealed that participantsO waist circumference decreased significantly from
baseline to session #(= 0.96 cm,SE= 0.28 p =.029), and from session 4 to sessioivi8«

1.55 cm,SE= 0.45,p = .028).
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Tablell

Univariate repeated measures ANOVA for the effects of time on weight status, food consum;
patterns, and physical activity patter(rs= 36)

df F p 12
Weight Status
Weight (kg) 1.27, 44.65 19.33 <.001 .36
BMI (kg/m?) 1.34, 46.88 21.31 <.001 .38
Waist Circumference (cm) 2.78,91.88 14.03 <.001 .29
Psychological & Behavioral Measure
Eating habits*
Meat 2.38,17.21 19.33 .003 A2
Fat 3.49,111.73 2.20 .082 .06
Vegetables 3.98, 127.52 1.25 292 .03
Modifications/substitutions 3.41,105.92 1.57 .195 .04
Total 3.39, 105.23 2.43 .061 .07
Physical Activity Patterns**
Vigorous 3.73,123.16 1.62 176 .04
Moderate 1.42,47.13 1.36 .259 .04
Walking 2.96, 97.66 2.88 .040 .08
Total 2.16, 71.36 2.50 .032 .07

Note.Greenhous&eisser corrected univariate tests were reported when MauchlyOs Test of Sphericit
significant
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Means and standard deviations of outcome measures at baseline, and sessions 4, 8, 12, 16, and post treatment for all participants (ITT

analyses: end-point carried forward)

Baseline
M (SD)

Session 4
M (SD)

Session 8
M (SD)

Session 12
M (SD)

Session 16
M (SD)

Session 20
M (SD)

Weight Status
Weight (kg)
BMI (kg/m?)
Waist Circumference (cm)

Psychological & Behavioral
Measures

Eating habits*
Meat
Fat
Vegetables
Modifications/substitutions
Total

Physical Activity Patterns**
Vigorous
Moderate
Walking
Total

97.69 (28.24)°
36.09(7.61)°
109.24(18.08)"

2.78 (0.49)"
2.74(0.42)
3.07(0.71)
3.20(0.49)
2.96(0.41)

34.70(77.19)
51.91(94.64)
138.38(125.59)

223.97(212.88)*°

96.53(28.02)"
35.67(7.58)"
108.33(18.59)"

2.69(0.55)*"
2.62(0.41)
3.13(0.69)
3.20(0.58)
2.91(0.37)

36.17(66.48)

58.67(80.95)
147.20(157.73)
242.05(205.76)"

95.38(27.86)°
35.25(7.62)°
106.75(18.61)¢

2.51(.52)°
2.56(0.49)
3.15(0.65)
3.08(0.52)
2.82(0.39)

38.08(69.27)
125.52(220.22)
279.02(339.71)

442.64(455.83)>°

94.70(27.76)*°
35.01(7.70)
106.68(18.46)>¢

2.51(0.47)*°
2.61(0.39)
3.01(0.73)
3.08(0.56)
2.80(0.36)

47.05(73.10)
237.72(760.89)
198.00(159.14)
482.77(776.42)°

94.10(27.79)"
34.78(7.70)°
105.28(19.02)

2.55(0.49)*"
2.59(0.37)
3.19(0.69)
3.05(0.59)
2.84(0.37)

63.38(87.32)
144.85(275.28)
216.17(195.68)
424.41(370.29)°

93.39(27.89)°
34.51(7.79)°
105.58(19.07)

2.53(0.49)*"
2.61(0.36)
3.18(0.62)
3.08(0.56)
2.85(0.33)

63.82(96.04)
103.82(113.73)
241.91(304.97)
409.55(398.76)"¢

Means with different superscripts differ significantly from each other (p <.05)

*Lower scores indicate better eating habits

**Higher scores indicate more time spend in physical activity



Figure 2. Change in weight (kg) over time.
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Figure 4.Change in waist circumference (cm) over time

57

Waist Circumference (cm)

110

109

108

107

106

—_
S
93]

—_
o
~

—_
(e
w

102

Baseline

Session 4 Session 8 Session 12 Session 16

Session Number

Session 20
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Figure 6. Change in physical activity (IPAQ) scores over time
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Eating Habits. There were statistically significant improvements in participants’ meat
consumption patterns over time. Post hoc analyses indicated that there were no significant
differences in meat consumption patterns between any time points except for a significant
difference between baseline and session 12, (M = -.288, SE = .08, p = .028). There were no
statistically significant changes over time in participants’ overall eating patterns, or their
consumption patterns of fats, vegetables, and modifications or substitutions of dietary fat.

Physical Activity. There were statistically significant increases over time in participant’s
overall physical activity. Post hoc analyses revealed significant differences in overall physical

activity between baseline and session 16, (M = -200.44 minutes in the last 7 days, SE = 50.50, p
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=.006), session 4 and session 12 (M = -200.58 minutes in the last 7 days, SE = 60.04, p = .031),
and session 4 and session 16 (M = -182.35 minutes in the last 7 days, SE = 57.26, p = .047).

There were also significant changes increases time in participants’ time spent walking,
but post hoc tests revealed no statistically significant changes between sessions. There were no
significant changes over time in participants’ vigorous physical activity or moderate physical
activity.

Social support and weight change

Using both the completer and ITT samples, a series of multiple regressions were run to
predict post-treatment weight outcomes from pre- and post-treatment frequency of weight
management support, while accounting for baseline weight. Regression coefficients and
standard errors for all multiple regressions run are displayed in Table 13.

In the completer sample, the multiple regression model significantly predicted post-
treatment weight, F(3, 15) =97.51, p <.001, adj. R’ = .941, but only baseline weight contributed
significantly to the prediction. In the ITT sample, the model significantly predicted post-
treatment weight, F(3, 23) = 175.438, p < .001, adj. R’ = .953, with baseline weight and baseline
frequency of weight management support contributing significantly to the prediction.

Similarly, in the completer sample, the multiple regression model significantly predicted
post-treatment BMI, F(3, 15) = 50.61, p <.001, ad;. R’ = .892, with only baseline BMI
contributing significantly to the prediction. In the ITT sample, the multiple regression model
significantly predicted post-treatment BMI, F(3, 23) = 105.49, p < .001, adj. R* = .923, with
baseline BMI and baseline frequency of weight management support contributing significantly to

the prediction.
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Table 13

Summary of multiple regression analyses

B SEg B
Completer ITT Completer ITT Completer ITT

Prediction of post-treatment weight

Intercept -0.85 -0.93 8.73 5.24

Pre-treatment Weight 0.87 0.90 0.05 0.04 0.98%*** 0.95%**

Pre-treatment WMSI frequency 0.23 0.29 0.11 0.09 0.12 0.18**

Post-treatment WMSI frequency -0.07 -0.16 0.13 0.09 -0.03 -0.09
Prediction of post-treatment BMI

Intercept -2.31 -1.73 3.96 2.39

Pre-treatment BMI 0.92 0.94 0.07 0.05 0.96%** 0.92%*:*

Pre-treatment WMSI frequency 0.08 0.10 0.04 0.03 0.16 0.22%*

Post-treatment WMSI frequency -0.01 -0.04 0.05 0.03 -0.02 -0.10
Prediction of post-treatment waist circumference

Intercept 1.649 -0.64 4.10 2.66

Pre-treatment Waist Circumference 0.938 0.96 0.07 0.05 ) S .089#**

Pre-treatment WMSI frequency 0.100 0.12 0.03 0.02 0.21* 0.30%**

Post-treatment WMSI frequency -0.102 -0.09 0.04 0.03 -0.18%* -0.21%*
Prediction of post-treatment weight

Intercept 9.956 2.88 7.22 5.69

Pre-treatment Weight 0.845 0.89 0.05 0.04 0.97%** 0.96%**

Pre-treatment WMSI helpfulness -0.064 0.08 0.09 0.06 -0.03 0.06

Post-treatment WMSI helpfulness 0.010 -0.02 0.06 0.06 0.01 -0.02
Prediction of post-treatment BMI

Intercept 1.583 -0.91 3.15 2.12

Pre-treatment BMI 0911 0.97 0.03 0.05 0.95%** 0.96%**

Pre-treatment WMSI helpfulness -0.017 0.02 0.02 0.02 -0.03 0.06

Post-treatment WMSI helpfulness 0.002 -0.01 0.07 0.02 0.01 -0.03
Prediction of post-treatment waist circumference

Intercept -0.169 -2.47 4.76 3.19

Pre-treatment Waist Circumference 0.963 0.99 0.10 0.07 0.94%** 0.92%*:*

Pre-treatment WMSI helpfulness 0.007 0.03 0.03 0.02 0.01 0.12

Post-treatment WMSI helpfulness -0.007 -0.01 0.02 0.02 -0.02 -0.03

Note. B = unstandardized regression coefficient; SEg = standard error of the coefficient; B = standardized coefficient
*p <.05;** p <01; *** p <.001
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In the completer sample, the multiple regression model significantly predicted post-
treatment waist circumference, F(3, 15) = 56.88, p <.001, ad;j. R’=.903. In the ITT sample, the
multiple regression model significantly predicted post-treatment waist circumference, F(3, 23) =
124.309, p <.001, ad;. R’ =.934. In both models, all three variables added statistically
significantly to the prediction, p <.05.

An additional set of multiple regressions were run to predict post-treatment weight
outcomes from pre- and post-treatment helpfulness of weight management support, while
accounting for baseline weight using both the completer and ITT sample. In these analyses, all
the models significantly predicted post-treatment, weight, BMI, and waist circumference, p <
.05. However, for each model only baseline weight outcomes added statistically significantly to
each respective prediction.

Community versus worksite treatment outcomes

Participants and procedure. As described in greater detail in Latner et al. (2013), the
community sample consisted of 90 participants recruited from ten community organizations.
Community sample participants were recruited using the same inclusion and exclusion criteria as
the worksite sample. Thirty-eight (75% female) community participants received the same 20
sessions of behavioral weight loss as the worksite participants over a six-month period starting in
2008. The remaining 42 community participants received a slightly different version of the
protocol. Participants in the sample receiving the same treatment to the HMSA-LBP were used
for comparison in this study. Community participants were assessed at baseline and post-
treatment on the variables of weight, body mass index, waist circumference, blood pressure,

plasma triglycerides, cholesterol including HDL and LDL, and glucose. Additionally,
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participants filled out behavioral and psychological measures at baseline and post-treatment,
including the FFQ, the IPAQ, the IWQOL, and the BSQ.

At baseline, there were no significant differences between the community sample and the
worksite sample on demographic variables, anthropomorphic measurements, or physiological
measurements. Additionally, there were no baseline differences between the community sample
and the worksite sample on the total and subscale scores for the FFQ, the BSQ, and the IWQOL.
However, there were significant baseline differences between the community sample and the
worksite sample in their overall time spent engaged in physical activity, F(1, 64) =6.51,p =
.013, as well as vigorous physical activity, F(1, 60) = 17.99, p <.001, moderate physical activity,
F(1, 60)=7.56, p = .008, and walking, F(1, 64) =12.41, p = .001. In all cases, the community
sample engaged in significantly more physical activity than their worksite counterparts.

Treatment adherence and completion. Community participants attended a mean of
14.05 (SD = 5.58) of 20 sessions. Independent samples t-tests indicated that community
participants did not differ from worksite participants in the number of sessions attended, #(72) =
0.87,d = 0.20. Of the 38 participants enrolled, 22 (58%) adhered to treatment by attending 15 or
more sessions and 29 (76%) completed treatment. y” tests revealed no associations between
treatment adherent status and treatment setting x*(1) = 0.07, p = .778, and completer status and
treatment setting, y*(1) = 0.82, p = .365.

Treatment outcomes. ITT analyses using repeated measures mixed MANOVA with one within-
subject factor (time: baseline and post treatment) and one between-subject factor (group setting:
community-based and worksite-based) revealed a statistically significant multivariate interaction
between time and setting on the combined dependent variables of weight, waist circumference,

systolic and diastolic blood pressure, plasma triglycerides, total cholesterol, and fasting glucose,
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overall eating habits, total exercise, body image, and overall health-related quality of life, F(11,
30) =2.33, p = .032, Wilks' A =.539, partial > = .46. Given the significance of the overall
MANOVA, subsequent univariate mixed ANOVA analyses were conducted.' Table 14 presents
the means and standard deviations for outcome measures at baseline and post-treatment for
completers and baseline-carried forward ITT. Table 15 presents results for univariate mixed
ANOVA:s.

Weight. There was a significant main effect for time on weight for completers, and ITT,
indicating a significant decrease in weight from baseline to post-treatment. There was no
significant time by setting interaction for weight. Accordingly, there was a significant main
effect for time on BMI for completers and ITT, but no significant time by setting interaction was
observed.

For both completers and ITT, there was a significant main effect of time on waist
circumference. For completers there was a significant time by setting interaction. A statistically
significant simple time effect was found both in the worksite group and the community group.
There was no statistically significant simple main effect of group setting for completers.

Physiological outcomes. For completers and ITT, there was a significant main effect for
time on plasma triglycerides, but no significant time by setting interaction was observed for
either completers or ITT.

In the completer and ITT analyses, there was no significant main effect for time or time

by setting interaction for total cholesterol. There was a significant main effect for time on total

! Given the significant differences in physical activity between groups, additional 2x2 mixed ANCOVA analyses
were conducted with total baseline physical activity included as a covariate. However, the results of the IPAQ were
not significantly related to any of the dependent variables so physical activity so the covariate was omitted from
final analyses.
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Community sample means and standard deviations of outcome measures at pre- and post-treatment
for completers and all participants (intent-to-treat analyses)

Completer Analysis ITT Analysis
(n=29) (n=138)
Baseline Post-Treatment Baseline Post-Treatment
M(SD) M(SD) M(SD) M(SD)
Weight Status
Weight (kg) 96.94(22.51) 92.43(22.92)* 99.34(27.21) 96.02(27.83)*
BMI (kg/mz) 35.47(6.72) 34.00(7.30)* 36.08(7.76) 34.99(8.22)*
Waist Circumference (cm) 114.37(16.84) 106.47(19.22)** 113.66(16.25) 108.25(17.80)**
Physiological measures
Plasma triglycerides 119.95(54.17) 90.79(25.70)* 125.65(52.20) 109.35(43.49)*
Total Cholesterol 188.16(27.98) 181.26(30.39) 196.03(40.39) 192.18(42.22)
HDL Cholesterol 49.26(13.47) 52.16(13.47) 44.76(11.97) 46.38(12.66)
LDL Cholesterol 104.26(24.88) 121.11(37.15)* 112.91(26.31) 122.32(31.74)*

Fasting glucose
Systolic Blood Pressure
Diastolic Blood Pressure

Behavioral & Psychological Measures

Eating habits
Meat
Fat
Vegetables

Modifications/substitutions

Total

Physical Activity Patterns

Vigorous
Moderate
Walking
Total

Weight-related Quality of Life

Physical Functioning
Self Esteem
Sexual Life
Public Distress
Work
Total

Body Image

99.47(12.86)
133.85(17.23)
88.00(9.67)

2.65(0.42)
2.61(0.38)
2.90(0.60)
2.87(0.69)
2.57(0.32)

604.44(768.42)
432.22(854.25)
442.03(543.09)
399.92(532.10)

2.57(0.90)
2.57(0.83)
1.82(0.86)
1.70(0.72)
1.64(0.75)
2.22(0.55)
3.53(0.84)

94.16(9.51)*
132.23(13.24)
84.23(13.26)

2.42(0.48)
2.32(0.35)*
2.73(0.66)
2.55(0.48)*
2.57(0.32)

1451.11(1699.04)
582.22(504.28)
887.96(855.61)*

2683.39(2243.11)**

2.14(1.07)
2.45(1.20)
2.18(1.27)
1.82(0.91)
1.66(1.05)
2.14(0.85)
3.05(1.17)*

101.15(25.41)
130.60(15.25)
84.58(10.31)

2.62(0.53)
2.61(0.38)
2.94(0.68)
2.95(0.59)
2.79(0.40)

671.43(874.28)
406.43(745.41)
490.36(568.06)
487.85(586.98)

2.40(0.85)
2.49(0.78)
1.90(0.87)
1.70(0.72)
1.69(0.66)
2.16(0.46)
3.67(0.95)

98.18(24.95)*
130.05(13.79)
83.22(11.33)

2.56(0.60)
2.43(0.36)*
2.83(0.72)
2.76(0.52)*
2.67(0.36)

1215.71(1518.29)
502.86(516.53)
755.13(774.34)*

2086.28(2112.17)%*

2.14(0.94)
2.42(1.02)
2.11(1.12)
1.82(0.91)
1.70(0.87)
2.11(0.67)
3.38(1.20)*

Note. Asterisks indicate significant differences from baseline to post-treatment, *p<.01, **p<.001
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Completer Analysis ITT Analysis
df F P n’ df F P n’
Weight Status
Weight (kg)
Time 1,54 4323  <.001 44 1,71 3722 <.001 .34
Time x Setting 1,54 0.41 523 .01 1,71 0.71 .042 .01
BMI (kg/m?)
Time 1,54 43.80 <.001 44 1,71 37.81  <.001 .34
Time x Setting 1,54 1.14 289 .02 1,71 1.33 253 .01
Waist Circumference (cm)
Time 1,52 73.24  <.001 .58 1,70 49.78  <.001 41
Time x Setting 1,52 5.96 <.001 .10 1,70 1.95 .166 .02
Physiological measures
Plasma triglycerides
Time 1,40 11.15 .002 21 1,62 10.28 .002 .14
Time x Setting 1,40 0.10 750 .00 1,62 0.03 .844 .00
Total Cholesterol
Time 1,40 0.70 406 .01 1,62 0.52 470 .01
Time x Setting 1,40 0.62 435 .01 1,62 0.44 .508 .01
HDL Cholesterol
Time 1,40 4.21 047 .09 1,62 391 .052 .05
Time x Setting 1,40 0.23 .628 .01 1,62 0.02 .868 .00
LDL Cholesterol
Time 1,39 4.55 .039 .10 1,62 3.59 .063 .05
Time x Setting 1,39 2.31 136 .05 1,62 1.47 230 .02
Fasting glucose
Time 1,40 9.91 .003 .199 1,62 10.05 .002 .14
Time x Setting 1,40 0.23 .629 .01 1,62 0.93 339 .01
Systolic Blood Pressure
Time 1,40 3.55 .067 .08 1,70 5.85 .018 .07
Time x Setting 1,40 1.79 .188 .04 1,70 4.22 .043 .05
Diastolic Blood Pressure
Time 1,39 6.54 .014 .14 1,70 8.55 .005 11
Time x Setting 1,39 0.22 .641 .01 1,70 2.45 122 .03
Behavioral & Psychological Measures
Eating habits
Meat
Time 1,38 8.50 .006 18 1,62 2.22 141 .03
Time x Setting 1,38 0.06 798 .00 1,62 0.36 .550 .01
Fat
Time 1,42 6.41 015 13 1,66 5.97 017 .08
Time x Setting 1,42 2.27 139 .05 1,66 2.04 158 .03
Vegetables
Time 1,43 0.54 463 .01 1,65 0.51 478 .01
Time x Setting 1,43 0.33 .568 .01 1,65 0.29 591 .00
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Completer Analysis ITT Analysis
df F p 7’ df F p 7’
Behavioral & Psychological Measures, continued
Eating habits
Modifications/substitutions
Time 1,37 7.82 .008 17 1,63 7.15 .010 .10
Time x Setting 1,37 1.01 322 .02 1,63 0.78 378 .01
Total
Time 1,31 2.87 .100 .08 1,60 3.05 .085 .04
Time x Setting 1,31 1.10 301 .03 1,60 1.33 253 .02
Physical Activity Patterns
Vigorous
Time 1,37 4.96 .032 11 1,59 4.63 035 .07
Time x Setting 1,37 3.98 .053 .09 1,59 3.88 .054 .06
Moderate
Time 1,38 0.94 337 .02 1,60 0.95 33 .01
Time x Setting 1,38 0.14 710 .00 1,60 0.13 1 .00
Walking
Time 1,39 17.62  <.001 31 1,64 13.98  <.001 17
Time x Setting 1,39 5.59 023 12 1,64 3.97 .050 .05
Total
Time 1,38 3292 <.001 46 1,59 27.88  <.001 31
Time x Setting 1,38 20.03  <.001 .34 1,59 18.76  <.001 23
Weight-related Quality of Life
Physical Functioning
Time 1,42 7.03 011 .14 1,61 .6.54 013 .09
Time x Setting 1,42 0.24 .624 .01 1,61 0.01 .900 .00
Self Esteem
Time 1,43 2.99 .091 .06 1,64 3.47 .067 .05
Time x Setting 1,43 0.71 403 .01 1,64 1.20 277 .01
Sexual Life
Time 1,39 1.22 274 .03 1,63 1.02 316 .01
Time x Setting 1,39 1.22 271 .03 1,63 1.02 316 .01
Public Distress
Time 1,54 0.30 .583 .01 1,63 0.46 497 .01
Time x Setting 1,54 0.54 465 .01 1,63 0.70 404 .01
Work
Time 1,41 0.32 574 .01 1,63 0.41 523 .01
Time x Setting 1,41 0.45 .506 .01 1,63 0.54 464 .01
Total
Time 1,37 3.74 .061 .09 1,62 3.99 .050 .06
Time x Setting 1,37 1.12 296 .02 1,62 1.42 237 .02
Body Image
Time 1,42 15.35  <.001 .26 1,65 14.06  <.001 17
Time x Setting 1,42 0.01 .934 .00 1,65 0.17 .679 .00
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HDL for completers, but not ITT. For both completers and ITT, no significant time by setting
interaction was observed on HDL cholesterol.

Similarly, there was a significant main effect for time on weight for total LDL for
completers, but not ITT. For both completers and ITT, no significant time by setting interaction
was observed on LDL cholesterol.

There was no main effect for time on systolic blood pressure for completers, but a
significant main effect of time was observed in ITT. No significant time by setting interaction
on systolic blood pressure was observed for both completers and ITT. There was a significant
main effect for time on diastolic blood pressure for completers and ITT, but no significant time
by setting interaction was observed.

Behavioral and psychological outcomes.

FoodconsumptionOn the FFQ, there was a significant main effect for time on
consumption of meat for completers, but not ITT. For both completers and ITT, no significant
time by setting interaction was observed on the FFQ meat subscale. For both completers and
ITT, there was a significant main effect for time on avoidance of fat, but no significant time by
setting interaction was observed. In the completer and ITT samples, there was no significant
main effect for time or time by setting interaction for vegetable consumption on the FFQ. There
was a significant main effect for time on modifications or substitutions of dietary fat for
completers and ITT. For both completers and ITT, no significant time by setting interaction was
observed on the FFQ modifications or substitutions of dietary fat subscale. Finally, in the
completer and ITT samples, there was no significant main effect for time or time by setting

interaction for the total FFQ.
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Physical activity. On the IPAQ, there was a significant main effect for time vigorous
physical activity for completers and ITT. In both samples, there was no significant time by
setting interaction for vigorous physical activity on the IPAQ.

In the completer and ITT samples, there was no significant main effect for time or time
by setting interaction for moderate exercise on the IPAQ.

There was a significant main effect for time on the IPAQ walking subscale for completers
and ITT. There was a significant time by setting interaction for completers, but not ITT. In
completers, there was a significant simple main effect for group setting with the worksite group
doing significantly less walking than the worksite group at baseline, F(1, 64) = 12.41, p =.001,
partial n2 = .16, and post-treatment, , F(1, 40) = 8.29, p =.006, partial n2 =.17. For the worksite
group, time spent walking was not significantly different between baseline and post-treatment,
F(1,21)=3.78, p =.065, partial n° = .15, but time spent walking significantly increased from
baseline to post-treatment in the community group, F(1, 18) = 12.48, p =.002, partial n*> = .40.

Finally, there was a significant main effect for time on the total IPAQ scale for
completers and ITT. There was a significant time by setting interaction for completers, but not
ITT. In completers, there was a significant simple main effect for group setting with the
worksite group doing significantly less exercise that the worksite group at baseline, F(1, 64) =
6.51, p =.013, partial n2 = .09, and post-treatment, , F(1, 39) = 15.50, p <.001, partial n2 = 28.
Time spent exercising significantly increased from baseline to post-treatment in the worksite
group, F(1, 18) = 8.99, p =.008, partial n° = .33, and the community group, F(1, 20) = 30.10, p
<.001, partial n* = .60.

Weight-related quality of life. There was a significant main effect for time on the IWQOL

physical functioning subscale for completers and for ITT. For both completers and ITT, no
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significant time by setting interaction was observed for quality of life related to physical
functioning.

In both the completer and ITT samples, there was no significant main effect for time or
time by setting interaction for the IWQOL subscales assessing self esteem, sexual life, public
distress, and work. Additionally, there was no significant main effect for time or time by setting
interaction for the overall IWQOL scale.

Body image. On the BSQ, there was a significant main effect for time for completers, and

ITT. No significant time by setting interaction was observed.
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CHAPTER 5. DISCUSSION

The primary purpose of this study was to evaluate the effectiveness of a worksite
administration of the Diabetes Prevention Program. The secondary goals of this study were to
examine the effect of the HMSA-LBP over the course of treatment and to evaluate the role of
social support in a worksite-based weight-loss program. Additionally, for exploratory purposes,
comparisons between the community-based Lifestyle Balance data and the worksite data were
conducted.

The HMSA-LBP demonstrated good participant adherence and retention and produced
significant improvements in key physiological, behavioral, and psychological outcomes. As
such, the current research adds to the growing evidence base for the effectiveness of worksite
behavioral weight loss treatments. Findings from this study also suggest that frequency of social
support for weight management may predict weight loss outcomes. Finally, exploratory
comparisons between community and worksite data suggest that worksite treatment outcomes
may not be markedly different from those seen in community settings.

Treatment adherence, completion and satisfaction

Supporting hypothesis 1, the HMSA-LBP demonstrated adequate treatment adherence,
completion, and satisfaction. Together, these results replicate the participant retention rates and
treatment satisfaction reported by Latner and colleagues (2013). The results also mirror the
findings of several previous deliveries of behavioral weight loss treatments at other worksite
settings (Aldana et al., 2005; Aldana et al., 2006; Barham et al., 2011; Dallam & Foust, 2013;
Giese & Cook, 2014; Kramer et al., 2015; Townsend et al., 2016; Weinhold et al., 2015).

In this study, participants who adhered to treatment and participants who completed
treatment were significantly older than participants who did not adhere to and/or complete

treatment. It is possible that participant age may be related to a number of factors that impact
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treatment adherence and completion—for example, younger participants may be more likely to
have after-work obligations such as children to care for or second jobs. Alternatively, it is
possible that younger participants are more likely to have lower-ranking positions within a
company and may be less likely to be able to leave work on time to participate in after work
programs. Thus, offering interventions during the workday or giving participants ways to
participate remotely may enhance treatment adherence and completion. Further, it is of note that
the mean age of participants in other successful community and worksite weight loss
interventions also based on the Diabetes Prevention Program typically spanned from the late
forties to the early sixties (e.g., Barham et al., 2011; Boltri et al., 2011; Jaber et al., 2011; Katula
et al., 2011; Kramer et al., 2015; Kramer et al., 2010, Mau et al., 2010; Parikh et al., 2010;
Weinhold et al., 2015). Therefore, this finding may indicate that such worksite interventions may
be more appropriate for a slightly older treatment population. It is also possible that the
curriculum may benefit from modifications to appeal to a wider age range.

At baseline, adherent participants (those who attended 15 or more sessions) experienced
better health-related quality of life and better body satisfaction than non-adherent participants.
This finding might suggest that overweight and obese individuals who experience more weight-
related impairment may be more likely to miss treatment sessions. Adherent participants also
reported less frequent support for weight management as well as less helpful support compared
to non-adherent participants. These findings may also uphold the hypothesis that social support
is related to behavioral weight loss treatment effects (Kalodner & DeLucia, 1990; Wing &
Jeffery, 1999), as participants who more frequently attended treatment were receiving less
frequent and less helpful social support prior to treatment. This may suggest that individuals

who were receiving sufficient support prior to the intervention did not need the additional
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support offered by the group setting and therefore did not adhere as well to treatment. Future
studies manipulating social support variables may help to more conclusively determine the role
of social support on treatment adherence. Further, as some studies have found that magnitude of
weight loss is associated with the number and frequency of sessions attended (Ali et al., 2012;
Jeffery & Wing, 1979; Kramer et al., 2009), future research may be necessary to identify and
target individuals who are more likely to have poor treatment adherence.

Unfortunately, formal data were not collected on participants’ reasons for missing
sessions or withdrawing from treatment. Thus, it is difficult to determine what variables may
have affected treatment adherence and completion beyond baseline characteristics. For example,
in the case of two participants, attrition occurred due to unanticipated dismissals from the
company. Although these participants were contacted and invited to continue treatment, they
were unable to do so due to company policies that prohibit dismissed employees from entering
HMSA facilities. Therefore, it is unknown what outcomes, if any, these participants would have
experienced as a result of the HMSA-LBP. Although these participants were referred to
community weight management programs (e.g., Weight Watchers, Kulana Hawaii), it is
unknown whether or not these individuals enrolled in alternative treatments.

Similarly, although data were not systematically collected on participants’ reasons for
missing sessions, many participants nonetheless reported why they were unable to attend.
Frequently, participants noted that they were missed sessions due to urgent work deadlines or
staffing situations within their respective departments—this may be reflective of issues that may
uniquely affect adherence in worksite interventions. The downstream effects of company-
specific issues are also unknown—during the course of the intervention, HMSA had a company-

wide hiring freeze and some employees left or were dismissed from the company and were not
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replaced. As a result of these policies, some participants reported increased workload in their
respective departments that may have affected their ability to regularly participate or remain in
the program. Additionally, the effect of the time of day meetings were held was not evaluated—
while meeting times were selected partially based on participant-reported availability at the
beginning of the intervention, it is unknown how participant availability changed during the 6-
month course of the intervention or as a result of changes in the company. Past research also
found that in some employment settings, work priorities trumped health promotion (Geise &
Cook, 2014), so it is possible that company specific and/or job-related pressures may have
affected attendance and completion for some participants. Further research is necessary to
determine if work policies and priorities uniquely impact interventions in worksite settings. If
this is the case, future studies should investigate ways to address enhance employee adherence
and completion such as ways of enhancing managerial support, including additional time
management strategies as part of treatment, or investigating alternative treatment modalities to
increase flexibility.

The HMSA-LBP was well received by treatment completers, as evidenced by high
treatment satisfaction ratings, with mean ratings in the “satisfied” or “very satisfied” range.
Despite the statistical significance of their weight losses, most participants achieved relatively
modest weight reductions, as discussed below. Nevertheless, participants were generally
satisfied with their weight outcomes and the changes they achieved. This level of satisfaction
may reflect that even modest improvements were personally meaningful as well as clinically
meaningful. Unfortunately, treatment satisfaction was only measured at Session 20, so data from
non-completers was not gathered. It is possible that attrition for some of these participants was

due to a less favorable view of treatment. Therefore, future studies might assess participants’
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satisfaction throughout treatment in an effort to reduce attrition and more thoroughly assess
treatment satisfaction across all participants.
Treatment outcomes

Pre-Treatment to Post-Treatment Outcomes. Supporting hypothesis 2 and replicating the
positive findings of Latner and colleagues (2013) and other research evaluating worksite
behavioral weight loss for overweight and obesity (Aldana et al., 2005; Aldana et al., 2006;
Barham et al., 2011; Dallam & Foust, 2013; Giese & Cook, 2014; Kramer et al., 2015;
Townsend et al., 2016; Weinhold et al., 2015), HMSA-LBP participants achieved statistically
significant decreases in weight and BMI, with very large effect sizes. On average, both
completers and ITT participants lost over five kilograms and nearly two BMI points, and nearly
half of participants (60.7% of completers, 47.2% of all participants enrolled) achieved weight
losses of 5% or greater. These finding are especially encouraging as weight loss of 5% or greater
is associated with clinically meaningful improvements in adiposity-related disease risk factors.
These results support the utility of the Lifestyle Balance Program for weight reduction at the
worksite and provide further evidence that worksite behavioral weight loss treatments
translations may be an effective component of a socio-ecological approach to managing excess
adiposity.

Additionally, the statistically significant weight losses achieved by HMSA-LBP
participants were also accompanied by significant improvements accompanied by large to to
very large effect sizes in several key health indices, including waist circumference, plasma
triglycerides, fasting blood glucose, and systolic and diastolic blood pressure. As central fat
distribution, hyperlipidemia, hyperglycemia, and hypertension are contributors to metabolic

syndrome, cardiovascular disease, type II diabetes mellitus, and stroke (e.g., DeFronzo &



75

Ferrannini, 1991; Grundy,1999; Grundy et al., 2004), these physiological findings provide
evidence for the clinical significance of the weight loss observed. Combined with the large
effect sizes for weight loss outcomes, these results are consistent with previous research
suggesting that modest weight losses can produce significant health benefits (Ditschuneit et al.,
2002; Mertens & Van Gaal, 2000; Powell et al., 2007; Tuomileho et al., 2001; Wing et al.,
2011). Statistically significant improvements were not observed on participants’ total cholesterol,
HDL and LDL cholesterol, and hemoglobin Alc. However, on average, participants’ baseline
and post-treatment scores were within or near the desirable range for these variables.

The HMSA-LBP also demonstrated significant improvements accompanied by large to
very large effect sizes in behavioral indicators of health, including changes in their meat-eating
patterns and physical activity. Improvements in participants’ consumption patterns are
encouraging, as evidence from epidemiological studies has demonstrated a link between
consumption of meat (particularly red meat) and risk of diabetes mellitus (Pan et al., 2011),
cardiovascular disease (Micha, Wallace, Mozaffarian, 2010), and certain cancers (Zheng & Lee,
2009). Additionally, the improvements seen in physical activity are especially important as
research supports that moderate and regular physical activity improves weight maintenance over
time (Fogelholm & Kukkonen-Harjula, 2000; Saris et al., 2003) and significantly reduces
mortality (Wen et al., 2011). Although encouraging, these findings should be interpreted with
caution because the literature suggests that the accuracy of recall-based self-reported dietary
intake and physical activity is questionable, particularly among weight-conscious individuals
(e.g., Lafay et al., 2000; Poslusna, Ruprich, de Vries, Jakubikova, & van’t Veer, 2009; Prince et

al., 2008; Sallis & Saelens, 2000; Schoeller, 1995). Future studies might attempt to more
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precisely measure changes these variables by utilizing data from daily food and exercise journals
and/or data from real-time direct assessment methods, such as fitness trackers.

The present study also indicated that HMSA-LBP participants experienced statistically
significant improvements with large to very large effect sizes on the psychological variables of
overall quality of life, quality of life related to self-esteem, and body image. Overall
improvements in health-related quality of life suggest that participants experienced less weight-
related impairment as a result of the intervention. Additionally, significant improvements on the
quality-of-life subscale measuring self-esteem indicated that participants experienced reduced
their impairment related to self-consciousness and embarrassment because of their weight. This
converged with the finding of significantly better post-treatment body image in HMSA-LBP
participants. These improvements in psychological well-being replicate the observations of the
community-based Lifestyle Balance Program (Latner et al., 2013) and are consistent with the
psychological benefits that have accompanied weight losses in previous studies (e.g., Blaine et
al., 2007; Maciejewski et al., 2005; Simon et al., 2010; Wadden et al., 1994; Wadden et al.,
2004; Wing et al., 1984). Notably, as improvements co-occurred with modest weight losses,
these findings appear to converge with past research that suggests that the relationship between
the amount of weight lost and improvements in body image is not very strong (Latner & Wilson,
2011; Sarwer et al., 2005), possibly indicating that relatively small amounts of weight loss are
needed to achieve improvements in body image and associated psychological factors.

At post-treatment, participants also reported significant improvements with very large
effect sizes from baseline in the frequency and helpfulness of social support for weight
management. As discussed below, these results may indicate that that social support may be a

mechanism for the efficacy of the Lifestyle Balance Program and similar group behavioral
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weight loss treatmentsAdditional controlled studies are necessary to experimentally evaluate
the role of social support for weight loss and the capacity of group treatments to enhance social
support.

Change over time Participants achievesignificantchanges in weight and BMI
throughout the course of the intervention, while waist circumference did not significantly change
from session 12 to session 20. Participants also achieved changes comseaption patterns
walking, and total physical activity over tim&.he presence of improvements over time may
provide additional evidence that participants made changes in response to thelBSA
Continued weight loss and improvements in behalvmrtcomes throughout treatment nego
converge with past research that has suggestethdfatl-dose Diabetes Prevention Program
administered as B6-24 weektreatmentmay be the most effective in producing meaningful
weight loss (Ali et al, 201Benedict & Arterburn, 2008). However, some studies have found
thatworksitetreatmentss short as 8 to 1sessions long are also able to produce clinically
meaningful weight losse(g.,Barham et al., 2011; Townsend et al., 20XGiven the time and
reurces necessary to deliver fdibse treatment, more research is necessary to determine
whether shorterm or less frequent treatments may be effective in worksite settings.

Social Supportand Weight Change

Supporting hypothesis $ie frequency opre-treatmeniveight management support
partially predicted podireatmenieight, BMI, and waist circumference in ITT HMSAP
participants. Additionallyposttreatmenfrequency of weight management support significantly
predicted change waist circumferacein both the completer and ITT sampl& hese findings
appear taonverge with the literature that suggests that social supggrbe a predictor of

treatment outcome® (g.,Kalodner & Delucia, 1990; Wing & Jefferey, 1998ut appear to
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indicate that participants’ baseline frequency of social support may have a stronger impact on
weight loss outcomes than changes in frequency social support.

Although both types of social support measured increased during the intervention time
frame, the relationship between social support and changes in weight outcomes cannot be
determined due to the absence of experimental control in this study. Additionally, because only
the overall frequency and helpfulness of social support was measured, these findings do not
indicate whether social support increased as a result of peer interactions in the group sessions.
Further, as the Lifestyle Balance curriculum included sessions on assertive communication and
how to articulate a need for support with friends and family, it is possible that social support may
have increased as a result of skills taught in the intervention. It is also possible that when
members of a person’s support network are aware of active weight loss attempts, the frequency
of social support may naturally increase in response to these efforts. Further, although worksite
participants were all coworkers in the same company, no data were collected on whether or not
participants knew each other prior to treatment or received any additional social support from
group members during the workday or outside of treatment. Thus, conclusions cannot be drawn
on how social support change may differ as a result of shared environment and social networks.
Future research might measure support received in different environments (e.g., at home, work,
community, treatment group) to determine what type of social support is related to treatment
outcomes. Additional studies might add more activities to enhance intra-group support to see if
increasing within group support improves rates of treatment completion and adherence as well as

treatment outcomes.
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Community versus worksite treatment outcomes

Participants in both the HMSA-LBP and the community-based Lifestyle Balance
program achieved significant improvements in key physiological, behavioral, and psychological
outcomes from pre-treatment to post-treatment, virtually no interactions were observed between
time and setting. Although null findings must be interpreted with caution, these results may
indicate that the intervention’s setting did not significantly impact treatment outcomes.
Additionally, it is of note that this finding converges with the extremely limited literature that has
experimentally compared differences between weight loss interventions conducted at worksites
and in other settings; in two studies comparing weight loss and attrition rates between worksite
and medical-site behavioral weight loss treatments, no significant differences in treatment
outcomes were observed between settings (Brownell et al., 1985; Stunkard & Brownell, 1980).

The one interaction between time and setting was observed on total physical activity,
with the community group doing more physical activity than the worksite group. However, at
baseline, the community group was doing significantly more physical activity than their worksite
counterparts, possibly because not all community members were employed, and they may have
had more free time for physical activity. This baseline difference may reflect differences
between individuals who may be recruited at community versus worksite settings, and more
research should be conducted on relevant differences between participants in these samples.
Limitations

Although treatment outcomes from this study are promising, there are several major
limitations of the current study that should be noted. The first limitation is that this study used a
pre-test-post-test design rather than a randomized control trial (RCT) design. As such, it is

difficult to assess where the observed changes and improvements were due to the intervention or
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whetheradditional factors may have impacted results. However, it is important to note that both
the Lifestyle Balance Program curriculum and the original Diabetes Prevention Program were
previouslyfound efficaciousn randomized controllettials Baker et al., 2011Diabetes

Prevention Research Group 1999; 2002; Knowler et al., 2GQ8er et al., 2013 Additionally,

as noted above, the findings of the HM&EBP converge with other Diabetes Prevention

Program transition studies that utilized RCT designs (Barham et al., 2011; Kramer et al., 2015;
Weinhold et al., 2015). Nevertheless, future research should try to prioritize randomized
assignment to groups to assess for any unmeasured factors that may have intheeresedts

of the current study.

A second major consideration is that the behavioral and psychological measures used in
this study werassessed usirsglfreport. Although the measures used have evidence of their
reliability and validity, these outcoreenay have been vulnerable to reporter bias and potentially
affected by difficulties in recall, impression management;dedeptive enhancement and/or
increased awareness of the concept being measured oveAsnmeted above, seteport
measured ofidtary intake and physical activity have been identiéisghbarticularly vulnerable to
inaccuracy(e.g.,Lafay et al., 2000; Poslusna et al., 2009; Sallis & Saelens; Zoboeller,

1995. Additionally, given the intensive involvement required of pgtats in this study, it is
possible that there were perceived demand characteristics that could have influenced participant
report. Some studiebave attempted taddress this issue by utilizing a social desirability

measure (Crowne & Marlowe, 1960; Paus, 1991), but in this study, sachmeasure was used

in an effort to minimize study burden on participams. a result, it is unclear how reported

changes in target behaviors translate toweald behavioral changeand these results should

be intepreted with cautionHowever, the presence of anthropomentric and physiological
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measures may lend a degree of additional validity to the behavioral measures, given the findings
in similar directionghatsupported each other.

A third limitation in this sudy is that the results may be limited in generalizability for a
number of reasonsThe intervention was only offered in oredativelywhite-collar Hawaii
worksite on the island of OOahnd participants were relativelyell educatedas the vast
majority had completed at least some college. Tthesresults of the interventi@renot
representative of all worksites in Hawarielsewhere. Additionally, within the HMSA worksite,
participants were seblelected and therefore possibly different froe st of the HMSA
employee population. HMSABP participants may have been more motivated to make a
change in their behavior relative to the average HMSA emplogemsilarly, as previously
mentioned, compangpecific issues and the work priorities oflividuals in this study may have
limited generalizability.Further limiting this researchye present studyOs sample was also
disproportionately female, which may have hinderezhbility to detect gender differences in
outcomes. Further, although theique ethnic composition of the present study@pleanay be
considered an assgiven the frequent reliance of previous studies on predominantly Caucasian
samplesit may also preclude generalizations to other populations with different ethnic
compositons. Finally, the small sample size of the current study may be a threat to
generalizability. Due to the limited variability of participants and providers, small samples can
lead to smaller effects in effectiveness rese@vwtdrchand, Stice, Rohde, & Blegr, 2011).
While the current study suggested positiecomes with relatively largeffectsizes that
converged with similar research, future research should address these threats to generalizability
by replicating this research in a larger sampledutitionalemployment settings, and with a

greater variety of participants.
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As with many weight loss trials, participant dropout and limited participant adherence
were limitations in the current study. Although extensive repeated efforts were madantallreta
participantye.g., phone calls, emailspid-treatment and pogteatment data was not available
for a number of participants, which may have impacted the current studyOs findings.
Encouragingly, the converging ITT and completer analyses in #seprstudy suggest that
potential biases associated with missing data are likely minimal (Pagoto et al.,N206G9).
research is necessary to investigate reasons why worksite participants may not adhere to or
complete treatment. Further, future studiesudinvestigate novel methods to retain
participans throughout treatment, such as monetary incentives, food provision, and flexible
modality options such as remote or online interventions.

The current study was also limited by its evaluation of thextsf of the intervention at
pre- and postreatment. Although future followp assessments with the HM$8P
participants are planned, the current study did not establish whether or not the program
producing lasting benefits. More research is necessastablish the lonrterm effectiveness of
worksite behavioral weight loss programs.

Finally, several factors severely limit the exploratory comparison between community
and worksite Lifestyle Balangerticipants. First, the two Lifestyle Balance inemtions were
delivered approximately seven years apart, which likely contributed to unmeasured cohort effects
between the two groups. Second, participants were not randomizedkgiteror community
conditions, which limitur ability to draw conclusianon the effect of setting independent of
other factors. Finally, data on the occupations of participants in the Community Lifestyle
Balance sample were not collected so specific hypotheses cannot be generated on potential

lifestyle differences betweendhwo groups. Given these severe limitations, the comparison
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between the two studies should be interpreted with extreme caution, and more research should
explore potential differences between interventions delivered in these settings.
Future Directions

As previously noted, a number of future studiesvaagrantedo supplement this research.
In addition to replicating and clarifying the findings of this study, future research may explore
ways to further tailor these interventidios culturally diversepopulationsn Hawaii and
elsewhere While the Lifestyle Balancenaterial included minor adaptatiofts Hawairbased
participants, additionafforts may be made to culturally tailor the intervention for specific
patient populations. For example, thabetes Prevention Program curriculum was successfully
adapted forndividuals of Native Hawaiian, Filipino, or other Pacific Islander ittwackground
(Kaholokula et al., 2014; Mau et al., 2018nd this research was extended to Native Hawaii
serving woksites (Towsend et al., 2016)The success of these interventions was in part
credited to careful efforts by researchersvtwk with community partners toulturally adapt
specificprogram components to the target communitiesture studies may attetjo culturally
tailor behavioral weight loss programs like the HMBBP to address the specific needs of
diverse patient populations.

In addition to culturally adapting interventions, future studies may seek to enhance
participantsO ability participategroups and regularly attend sessions. This may include having
groups available at various times during the day and working closely with management to
increase organizational support. Althodgdalth promotion policies enacted by executive
leadership t@nhanceemployee wellness may be an important step in bringing Readthotion

programs to the worksite, the participant report in this stoay indicatehatmid- to lower
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levelmanagement and leadershipist also enforce tHealanceébetweenwork andhealth
priorities for the average employee

Behavioral weight loss interventions may also be tailored for populations with specific
medicalrisk factors. The current research excluded participants with major medical conditions
such as cardiovascular dése, cancer, and diabetes mellitds. individuals with these
conditions may benefit the most frahese interventionsufure research is necessary to
establish the efficacy of behavioral weight loss treatments for these populaiiddisionally,
efforts should be made to investigate whethese treatments can be enhanced if they are
tailored to the specific needs of these groups.

Given the challenges of enrolling in a lengthy and time consuming intervention, future
research may also seek to inceeti®e flexibility of treatment and/or shorten the length of the
interventionto increase treatment completion and adhere@ee approach to allow for greater
flexibility may befor behavioral weight loss programs to offer alternative treatment delivery
modalities. For example, Kramer and colleagues (2015) investigated the effects of a worksite
behavioral weight loss treatmethat offered participants the option of either participating in
faceto-face grougreatment or tandividually view DVDs of thecurriculum while attending
monthly group meetingsAlthough Kramer and colleagues (2015) did not design their study to
compare the effectiveness of the two delivery modalities, researchers noted that treatment
outcomes appeared to be similar between paatnts who particigted in faceo-face groups
andthose who choose the DVD option. Researchersrajgmtedthat they were able to offer
the DVD option in the event that a fatzeface participantvas absent from session, thereby
ensuring that faceo-face participantead the opportunitio receive the Ofull doseO of tmsent

despite missed sessions. Future research may seek to investigate whether similar flexible
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treatment modalities, such as video delivery of curriculum, participation via the Internet (e.g.,
online conferencing, forums, etc.) or remote participation (e.g., calling into treatment groups),
may be prove an effective means of enhancing treatment outcomes as well as treatment
completion and adherence. Such approaches may serve to fill gaps in treatment caused by
missing sessions, allow individuals who may not be able to attend face-to-face groups to enroll in
treatment, increase worksite participation by minimizing time away from work, and allow for
dissemination of these interventions in a variety of settings.

In addition to increasing flexibility, more research is necessary to establish whether or not
behavioral weight loss treatments can be delivered more efficiently without reducing the impact
of the intervention. Although the Obesity Expert Panel of the National Lung, Blood, and Heart
Institute concluded that high-intensity behavioral weight loss treatment are the most effective
(Jensen et al., 2014), past studies have reduced the number of treatment sessions with generally
positive results (e.g., Barham et al., 2011; Doldai et al., 2010; Jaber et al., 2011; Townsend et al.,
2016). Further, additional studies have demonstrated that the implementation of certain key
behavioral weight loss components—such as self-monitoring of caloric intake (Baker &
Kirschenbaum, 1993; Boutelle & Kirschenbaum, 1998; Butryn et al., 2007; Wadden et al.,
2005)—appear to most powerfully predict treatment success, suggesting that specific elements of
treatment may be the “active ingredients” of treatment responsible for the changes observed.
More controlled dismantling studies may be help to determine which, if any, “inactive
ingredients” of behavioral weight loss programs, might be excluded from intervention packages
in an effort to reduce the frequency of sessions and/or the duration of treatment.

Finally, future studies may seek to evaluate the efficacy of peer-led worksite

interventions. Although the utilization of trained interventionists are typically associated with
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the most effective behavioral weight loss (Jensen et al., 2014), researchers have found that
laypersons with minimal training can deliver these programs with high fidelity and positive
results (e.g., Abrams & Follick, 1983; Katula et al., 2011; Stunkard & Brownell, 1980;
Townsend et al., 2016). Given these promising findings, future studies should expand upon the
current research to investigate the effectiveness of peer-delivered programs in the worksite. If
these programs are effective, peer-led worksite weight management may be a cost-effective and
sustainable way to implement and disseminate these important health-promotion programs.
Conclusion

The present study adds to the effectiveness research base for worksite behavioral weight
loss programs. The results of this study may indicate that worksite behavioral weight loss
programs may be effective in producing clinically significant weight losses that are accompanied
by significant improvements in physiological, behavioral, and psychological outcomes.
However, each worksite is a unique setting, and further studies are necessary to determine the
effectiveness of these interventions in additional settings.

This study additionally provides evidence for the relationship between social support and
the improvements produced by behavioral weight loss programs. Given the challenges of
facilitating and maintaining meaningful weight losses, these findings encourage future research
aimed at enhancing behavioral weight loss outcomes and maintenance by enhancing social
support.

Finally, this study suggests that the treatment outcomes achieved by worksite programs
may be similar to those seen in community settings. If this is the case, it may be that the

worksite is another promising arena to deliver effective treatments for obesity. Therefore,
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worksite interventions may serve to increase accessibility of these treatments to treatment
seeking individuals.

In light of the severe medical, psychological, and economic impacts of the obesity
epidemic, lhe implications of this research are promisiogtheongoingimplementation of

community andvorksite healttbehavioral weight loss approaches for weight management
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Appendix: Questionnaires
Demographics Questionnaire

Please answer the following questions as completely and honestly as possible:

1. Age:

2. Gender:

3. Sexual Orientation:

4. Please list all of the ethnic groups that you belong to (for example, African-American,

Filipino, Hawaiian, Native American, White, Hispanic, Chinese, Japanese, etc.):

5. Do you strongly identify with any of the ethnic groups that you listed above?
O No, I do not strongly identify with any of the ethnic groups I listed

O Yes, I strongly identify with:

6. Education Level:
O Some college
O High school diploma/GED
O Associate’s Degree
O Bachelor’s Degree
O Some graduate school

O Advanced degree
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Food Frequency Questionnaire

These questions refer to the way you ate over the PAST MONTH

MEAT, FISH, & MAIN DISHES

In the PAST MONTH...

1. Did you eat fish? YES NO
Always Often Sometimes  Never
1a. If YES, how often did you 1 2 3 4
have it broiled or baked?
1b.  How often did you have it 1 2 3 4
fried?
2. Did you eat chicken? YES NO
Always Often Sometimes  Never
2a. If YES, how often did you 1 2 3 4
have it broiled or baked?
2b.  How often did you have it 1 2 3 4
fried?
2c. How often did you take off 1 2 3 4
the skin?
3. Did you eat spaghetti or pasta?  YES NO
Always Often Sometimes  Never
3a. If YES, how often did you 1 2 3 4

have a meatless tomato
sauce?



In the PAST MONTHE

4.Did you eat red meat? YES NO

Always

4a. If YES, how often did you 1
eat only small portions?

4b.  How often did you trim the 1
visible fat?

Always

5. How often did you 1 2

have a vegetarian

dinner?
6. Did you eat fish or chicken YES NO

instead of red meat?
Always
6a. IfYES, how often did you 1

eat fish or chicken instead
of red meat?

Often

Often

Often

MILK AND CHEESE

In the PAST MONTHE

7.Did you drink milk or use milk
on cereal? YES NO

Always
7a. If YES, how often was it
very low (1%) or non-fat 1
4
skim milk?

Often

Sometimes
3

Sometimes
4

Sometimes
3

Sometimes

3
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Never
4

Never

Never
4

Never



8. Did you eat cheese (include

sandwiche®r in cooking)? YES NO
Always Often
8a. If YES, how often was it
specially made, low fat 1
4
(diet) cheese?
9. Did you eat frozen desserts
(ice cream sherbet, etc.)? YES NO
Always Often

Qa. If YES, how often did you
choose frozen yogurt, sherbet, 1

4
or nonfat ice cream instead

of regular ice cream?
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Sometimes Never

BREADS, ROLLS, MUFFINS, AND CEREALS

In thePAST MONTHE

16.Did you eat breads, rolls, or

muffins? YES NO

Always
Never
16a. If YES, how often did you
eat breads, rolls, or muffins
without butter or margarine? 1

Often

3

Sometimes Never

3

Sometimes



FOOD PREPARATION
In the PAST MONTH...
17. Did you cook or prepare meals
or snacks? YES NO
Always Often
Never
17a. If YES, how often did you
use Pam or other non-stick 1 2
spray instead of oil, margarine
or butter
18. Did you use mayonnaise? YES NO
Always Often

18a. If YES, how often did you
use diet, low calorie mayonnaise 1
instead of regular mayonnaise?
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Sometimes
3 4
Sometimes  Never
3 4



FRUITS, VEGETABLES, AND SALADS

In thePAST MONTHE

10.Did you eat cooked vegetables?ES NO
Always Often
10a. If YES, how often did you
putbutter or margarineon 1 2
the vegetables?
11.Did you eat potatoes? YES NO
Always Often
1la. |If YES, how often were they
fried? (French fries, hash 1 2
browns)?
11b. How often were they boiled 1 2
or baked?
11c. How often did you eat potatoes
with butter, margarine, or sour 1 2
cream?
12.Did you eat green salads? YES NO
Always Often
12a. If YES, how often did you
use no dressing? 1 2

12b. How often did you use low
calorie, diet dressg? 1 2

10¢€

Sometimes Never

3 4

Sometimes Never

3 4
3 4
3 4

Sometimes Never

3



13.

14.

15.

Always
How often did you eat
beans, peas, or lentisasa 1
vegetable or main course?

How often did you at at least
two vegetables (nota green 1
salad) at dinner?

How often did you eat a
vegetable (not green salad) atl
lunch?

Often

2

Sometimes Never

3

4
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International Physical Activities Questionnaire

We are interested in finding out about the kinds of physical activities that people do as part of
their everyday lives. The questions will ask you about the time you spent being physically active
in the last 7 days. Please answer each question even if you do not consider yourself to be an
active person. Please think about the activities you do at work, as part of your house and yard
work, to get from place to place, and in your spare time for recreation, exercise or sport.

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical
activities refer to activities that take hard physical effort and make you breathe much harder than
normal. Think on/y about those physical activities that you did for at least 10 minutes at a time.

1. During the last 7 days, on how many days did you do vigorous physical activities like
heavy lifting, digging, aerobics, or fast bicycling?

days per week

No vigorous physical activities =P Skip to question 3

2. How much time did you usually spend doing vigerous physical activities on one of those
days?

hours per day

minutes per day

Don’t know/Not sure
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Think about all the moderate activities that you did in the last 7 days. Moderate activities refer
to activities that take moderate physical effort and make you breathe somewhat harder than
normal. Think only about those physical activities that you did for at least 10 minutes at a time.

3. During the last 7 days, on how many days did you do moderate physical activities like
carrying light loads, bicycling at a regular pace, or doubles tennis? Do not include
walking.

days per week

No moderate physical activities =P Skip to question 5

4. How much time did you usually spend doing moderate physical activities on one of
those days?

hours per day

minutes per day

Don’t know/Not sure

Think about the time you spent walking in the last 7 days. This includes at work and at home,
walking to travel from place to place, and any other walking that you might do solely for
recreation, sport, exercise, or leisure.

5. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?

days per week

No walking === Skip to question 7

6. How much time did you usually spend walking on one of those days?

hours per day

minutes per day

Don’t know/Not sure
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Impact of Weight on Quality of Life Questionnaire- Lite Version

Please answer the following statements by circling theumber that best applies to youn
the past week.Be as open as possible. There are no right or wrong answers.

Physical Function Always Usually Sometimes Rarely Never
True True True True  True

1. Because of my weight | have trouble 5 4 3 2 1
picking up objects.

2. Because of my weight | have trouble 5 4 3 2 1
tying my shoes.

3. Because of my weight | have difficulty 5 4 3 2 1
getting up from chairs.

4. Because of my weight | have trouble 5 4 3 2 1
using stairs.

5. Because of my weight | have difficulty 5 4 3 2 1
putting on o taking off my clothing.

6. Because of my weight | have trouble 5 4 3 2 1
with mobility.

7. Because of my weight | have trouble 5 4 3 2 1
crossing my legs

8. I feel short of breath with only mild 5 4 3 2 1
exertion.

9. | am troubled by painful or stifbints 5 4 3 2 1

10.My ankles and lower legs are swollen 5 4 3 2 1
the end of the day.

11.1 am worried about my health. 5 4 3 2 1

Selfesteem Always Usually Sometimes Rarely Never
True True True True  True

1. Because of my weight | am self 5 4 3 2 1
conscious.

2. Because of my weight my sedbteem 5 4 3 2 1

is not what it could be.
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. Because of my weight | feel unsure of 5 4 3 2 1
myself.

. Because of my weight | am afraid of 5 4 3 2 1
being rejected.

. Because of my weight | avoid looking 5 4 3 2 1
in mirrors or seeingyself in
photographs.

. Because of my weight | am 5 4 3 2 1

embarrassed to be seen in public plac

. Because of my weightfeel sad. 5 4 3 2 1

Always Usually Sometimes Rarely Never

True True True True  True
Sexual Life
. Because of my weightdo not enjoy 5 4 3 2 1
sexual activity.
. Because of my weight | have little or r 5 4 3 2 1
sexual desire
. Because of my weight | have difficulty 5 4 3 2 1
with sexual performance.
. Because of my weight | avoid sexual 5 4 3 2 1
encounters whenever possible.
Public Distress Always Usually Sometimes Rarely Never
True True True True  True
. Because of my weight | experience 5 4 3 2 1
ridicule, teasing, or unwanted attentio
. Because of my weight | worry about 5 4 3 2 1
fitting into seats in public places
(e.g.theaers, restaurants, cars, or
airplanes).
. Because of my weight | worry about 5 4 3 2 1

fitting through aisles or turnstiles



112

. Because of my weight | worry about 5 4 3 2 1
finding chairs that are strong enough-
hold my weight.

. Because of my weidh experience 5 4 3 2 1
discrimination by others.

Work Always Usually Sometimes Rarely Never
True True True True True
. Because of my weight | have trouble 5 4 3 2 1

getting things accomplished or meetir
my responsibilities

. Because of my weight | amde 5 4 3 2 1
productive than | could be.

. Because of my weight | donOt receive 5 4 3 2 1
appropriate raises, promotions or
recognition at work.

. Because of my weight | am afraid to ¢ 5 4 3 2 1
on job interviews.



Short Version of the Body Shape Questionnaire
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We would like to know how you have been feeling about your appearance over the past two
weeks. Please read each question and circle the appropriate number. Please answer all the

questions.

1) Have you been so worried about your shape
that you have been feeling that you ought to diet?

2) Has being with thin people made you feel self-
conscious about your shape?

3) Have you ever noticed the shape of other
people and felt that your own shape compared
unfavorably?

4) Has being undressed, such as when taking a
bath, made you feel fat?

5) Has eating sweets, cakes, or other high calorie
food made you feel fat?

6) Have you felt excessively large and round?

7) Have you felt ashamed of your body?

8) Has worry about your shape made you diet?

9) Have you thought that you are the shape you
are because you lack self control?

10) Have you worried about other people seeing
rolls of fat around your waist and stomach?

11) Have you felt it is not fair that other people
are thinner than you?

12) Has seeing your reflection (e.g.,in a mirror of
shop window) made you feel bad about your
shape?

13) Have you been particularly self-conscious
about your shape when in the company of other
people?

14) Has worry about your shape made you feel
you out to exercise?

Never

Rarely Sometimes

2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3

Often

Very
Often

Always
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Weight Management Support Inventory

Directions: Below is list of things that people in your life may do or say to help you with your diet or attempt at
weight loss. “Others” includes family members, friends, and any other important people in your life.

Please rate how often the following this have happened over the past 4 weeks using this
scale:

1 2 3 4 5
Never 1 or 2 times a 1 time per week  Several times a Daily
month week

ALSO rate how helpful each thing was with your diet:

1 2 3 4 5
Not at all helpful Somewhat Extremely
helpful helpful

For examples: If those close to you have reminded you almost every day over the past few
weeks to watch your diet, but this has only been a little helpful to you, then you would probably
rate it as a “4” (several times per week) on the frequency scale, and a “2” (only a little) on the
helpfulness scale.

1) Others remind me to watch what I eat.

1 2 3 4 5
Never 1 or 2 times a 1 time per week  Several times a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
2) Other members of my household avoid buying junk food or having it in the house.
1 2 3 4 5
Never 1 or 2 times a 1 time per week  Several times a Daily
month week
1 2 3 4 5
Not helpful/does Somewhat Extremely
not apply helpful helpful
3) Others tell me that they’re concerned about my eating habits.
1 2 3 4 5
Never 1 or 2 times a 1 time per week  Several times a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely

not apply helpful helpful
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4) Others split a dessert or meal with me to help me to reduce the amount I eat.

1 2 3
Never 1 or 2 times a 1 time per week
month
1 2 3
Not helpful/ does Somewhat
not apply helpful
5) Others tell me that I look like I’m in better shape.
1 2 3
Never 1 or 2 times a 1 time per week
month
1 2 3
Not helpful/ does Somewhat
not apply helpful
6) Other go walking or jogging with me for exercise.
1 2 3
Never 1 or 2 times a 1 time per week
month
1 2 3
Not helpful/ does Somewhat
not apply helpful

4
Several times a
week

4

4
Several times a
week

4

4
Several times a
week

4

5
Daily

5
Extremely
helpful

5
Daily

5
Extremely
helpful

5
Daily

5
Extremely
helpful

7) Others in my household eat low calorie/ low fat foods even though they aren’t trying to

lose weight.

1 2 3
Never 1 or 2 times a 1 time per week
month
1 2 3
Not helpful/ does Somewhat
not apply helpful
8) Others ask what exercises I did to lose weight.
1 2 3
Never 1 or 2 times a 1 time per week
month
1 2 3
Not helpful/ does Somewhat
not apply helpful

4
Several times a
week

4

4
Several times a
week

4

5
Daily

5
Extremely
helpful

5
Daily

5
Extremely
helpful
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9) Others compliment me when they notice IOve lost weight.

1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
10) Others tell me ways to change my exercise routine so | wonOt get bored.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/does Somewhat Extremely
not apply helpful helpful
11) Others tell me that they are confident that | can lose weight.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful

12) Others tell me about different types of exercise | should do to get a balanced and
complete work out.

1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does not Somewhat Extremely
arply helpful helpful
13) Others compliment me on sticking to an exercise routine.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremdy

not apply helpful helpful



14) Others ask how | lost weight because theyOre impressed with my success.

1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
15) Others play sports or exercise with me.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
16) Others tell me about the calorie or fat contentf foods
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
17) Others tell me they are impressed with how physically fit | am.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
18) Others give me pep talks about sticking to my diet.
1 2 3 4 5
Never lor2timesa 1time peweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely

not apply helpful helpful
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19) Others go on a diet with me.

1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful does not Somewhat Extremely
apply helpful helpful
20) Others tell me about the exercises that have helped them to lose weight.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not appy helpful helpful

21) Others tell me about foods that | could try that are low in fat and calories.

1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somevhat Extremely
not apply helpful helpful
22) Others listen to my concerns about the difficulty of dieting.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely
not apply helpful helpful
23) Others avoid eating junk food or fattening foods in front of me.
1 2 3 4 5
Never lor2timesa 1time perweek Severaltimes a Daily
month week
1 2 3 4 5
Not helpful/ does Somewhat Extremely

not apply helpful helpful



24) Others remind me to exercise or to go to the gym.

1 2 3 4
Never lor2timesa 1time perweek Severaltimes a
month week
1 2 3 4
Not helpful/ does Somewhat
not apply helpful
25) Others tell me the best way to do exercises for \gét loss.
1 2 3 4
Never lor2timesa 1time perweek Severaltimes a
month week
1 2 3 4
Not helpful/ does Somewhat
not apply helpful
26) Others tell me about the things that they have done to lose weight.
1 2 3 4
Never lor2timesa 1time perweek Severaltimesa
month week
1 2 3 4
Not helpful/ does Somewhat
not apply helpful
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5
Daily

5
Extremely
helpful

5
Daily

5
Extremely
helpful

5
Daily

5
Extremely
helpful
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Treatment Satisfaction

Please answer the following questions using this scale:

1 2 3 4 5
Very Sdisfied Somewhat Neither Somewhat Very
satisfied satisfied nor dissatisfied dissatisfied
dissatisfied

___How satisfied are you with the Lifestyle Balance program in general?

How satisfied are you with the changes you have maintained inagmg?e

How satisfied are you with the changes you have maintained in your physical activity?
_____ How satisfied are you with your weight loss or weight maintenance so far?
Did you receive any additional weight loss treatment(s) during the tashés of the Lifestyle
Balance program?

[ ]YES

[ ]NO

If so, please specify:

Any comments or feedback you might like to add:




