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JANE THREATT GARVIN 
A Tailored Intervention Program for Overweight and Obese Veterans: 
Who Benefits and When 
(Under the direction of LUCY MARION) 

This descriptive, exploratory study examined longitudinal clinical data for 

variables associated with weight reduction among veterans enrolled in a weight 

reduction intervention, the MOVE! Program. Variables of interest included 

background characteristics and exposure to components of the intervention. 

Background, intervention, and outcome variables were organized around the 

Interaction Model of. Client Health Behavior. In addition to the outcomes related 

to weight, hemoglobin A1C, blood pressure, and serum lipid levels were 

examined. 

Thirteen percent of participants (N = 53 of 404) achieved a 5°/o weight 

reduction. Overall, .the sample was primarily non-Hispanic (96% ), urban (83o/o ), 

Black (58.4%)), married (58.4o/o) and male (-80%). The mean age was 56 years. 

Common comorbidities associated with obesity were evident including diabetes 

(30.2o/o), hypertension (60.9%), and hyperlipidemia (54.0o/o). The average body 

mass index was -35. All available data were collected from program entry to a 

designated stop date; therefore, participants had unequal and irregular data 

points. Participants were observed repeatedly over time with 51 °/o having 10 or 

more observations. A little more than half of the participants were group 

attendees (-56o/o) rather than self-managed. The majority of the intervention 

exposures were group rather than· individual or telephone visits with providers. 



Achieving a 5°/o weight reduction was significantly associated with age in 

years (OR 1.04), group attendance beyond the day of orientation (OR 6.61 ), · 

attendance at the holiday eating class (OR 3.67), exposure over time (measured 

·in weeks, OR 1.02), and the interaction between time and group (OR .97). 

Weight reduction in pounds was significantly associated with age, baseline body 

mass index, total number of group classes attend.ed, and telephone contact with 

the registered nurse. Using repeated measures of weight, the trajectory of 

weight was significantly associated with gender, baseline body mass index, and 

exposure to the intervention over time. Examination of additional outcomes 

revealed that components of the intervention were associated with beneficial 

changes in hemoglobin A1C, blood pressure, and serum lipid levels. Further 

research is needed to more fully describe successful weight reducers and the 

identify best practices to convert unsuccessful weight reducers to successful 

ones. 
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Obesity, Regression, Repeated Measures, Weight ReductiC?n 



© 

2012 

Jane Threatt Garvin 

All rights reserved. 



ACKNOWLEDGEMENTS 

I 
It is with much appreciation that I ~cknowledge Dean Lucy Marion, my 

major advisor, for her support and guidance. She and Dr. Gerald Bennett 

encouraged me to apply for pre-doctoral funding which I obtained. For this, I am 

extremely appreciative. Early in my doctoral studies, Dr. Georgia Narsavage 

gave me the opportunity to dive into research exposing me to the full process 

from idea development to international dissemination; for this, I am most grateful. 

I am honored to have the statistical expertise of Dr. Richard Campbell who taught 

the course on logistical regression and who strongly influenced the design of this 

study. I thank Dr. James Dias who made himself available for scholarly statistical 

discussions and who taught the basic statistical courses which made it possible 

for me to move on to more advanced statistics. I thank Dr. Richard Sattin for his 

time, support, and sharing of his medical expertise related to obesity. This study 

would not have been possible without the MOVE! Program participants and 

providers, and especially the support of Gayle Sprott, MOVE! Program 

coordinator, who shared her intimate knowledge of the program. I thank Caroline 

McKinnon for her assistance in data collection. In addition, I owe special thanks 

to Dr. Kathy Maeve, ·Pre-doctoral Fellowship Program Director, for her support 

vi 



and direction in navigating the Veteran Affairs Medical Center system. I will not 

attempt to name all of my former faculty and fellow students individually; but I 

thank each of you for your support, encouragement, and inspiration. I am very 

appreciative to my family who supported me in so many ways and provided me 

with the foundation to be successful in this endeavor. Furthermore, I thank the 

reviewers of the grant applications. The Georgia Health Sciences University 

College of Nursing supported the study with a seed grant and the Department of 

Veterans Affairs supported the study with a Pre-doctoral Nursing Fellowship. 

vii 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ..................................................................................... vi 

LIST OF FIGURES .............................................................................................. xii 

LIST OF TABLES ............................................................................................... xiii 

CHAPTER 1 .......................................................................................................... 1 

Introduction ............................................................................................... 1 

The MOVE! Program ................................................................................. 4 

Significance ................................................................................................. 7 

Aims .......................................................................................................... 8 

Framework ...............................................................................................• 9 

Interaction Model of Client Health Behavior ......................................... 9 

Adaptation of the Interaction M9del of Client Health Behavior ........... 11 

Summary .............................. : .................................................................. 15 

CHAPTER 2 ............................................................................................... ~ ....... 17 

Review of Related Literature ................................................................... 17 

Client Background Variables ................................................................... 18 

Demographic Characteristics ............................................................. 18 

Social Influence .................................................................................. 21 

Previous Health Care Experience ...................................................... 22 

Environmental Resources .................................................................. 25 

viii 



Intervention Variables ............................................................................. 26 

Health Information .............................................................................. 27 

Decisional Control ............... ; .............................................................. 29 

Outcomes Variables ................................................................................ 30 

Clinical Status Indicators .................................................................... 30 

Primary Literature Gaps .......................................................................... 34 

Summary ................................................................................................. 35 

CHAPTER 3 ....................................................................................................... 37 

Methodology ............................................................................................ 37 

Study D·esign ........................... ~ ............................................................... 38 

Data Collection Procedures ............... ~ ............................................ : ... 39 

Human Subject Protections ................................................................ 41 

Estimated Effect ...................................................................................... 42 

Sample .................................................................................................... 42 

Variables and Measurement Methods ....................•................................ 43 

Client Background Variables .............................................................. 45 

Intervention Variables ......................................................................... 47 

Outcome Variables ............................................................................. 48 

Data Analysis .......................................................................................... 48 

Specific Aim 1 .................................................................................... 49 

Specific Aim 2 .................................................................................... 50 

Specific Aim 3 ...... : ..................... ; ....................................................... 50 

Specific Aim 4 .................................................................................... 51 

Model for Evaluation of Specific Aim 1 - Logistic Regression ............ 52 

Model for Evaluation of Specific Aims - Multiple Regression ............. 55 

ix 



Model for Evaluation of Specific Aims - Repeated Measures/GEE .... 55 

Summary .............................................................................................. 57 

CHAPTER 4 .................................................................. · ..................................... 58 

Results .................................................................................................... 58 

Sample Background Characteristics .................................... · ................... 59 

Baseline Clinical Health Status Indicators ............................................... 64 

Intervention Participation ......................................................................... 65 

Health Outcomes .................................................................................... 67 

Primary Outcomes .................................................................................. 68 

Aim 1 Part 1 ............ ~ ........................................................................... 68 

·Aim 1 Part 2 ....................................................................................... 72 

Aim 1 Part 3 ....................................................................................... 75 

Secondary. Outcomes .............................................................................. 78 

Process for Analysis Using Multiple Regression ................................ 78 

Process for Analysis Using GEE ......................................................... 79 

Aim 2 Part 1 ....................................................................................... 80 

Aim 2 Part 2 ....................... ' ................................................................ 83 

Aim 3A Part 1 ..................................................................................... 85 

Aim 3A Part 2 ..................................................................................... 88 

Aim 3B Part 1 ..................................................................................... 91 

Aim 3B Part 2 ..................................................................................... 94 

Aim 4A Part 1 ................................. · ...................... · .............................. 96 

Aim 4A Part 2 ..................................................................................... 99 

Aim 4B Part 1 ................................................................................... 101 

X 



Aim 48 Part 2 .................................................................................... 104 

Aim 4C Part 1 .................................................................................... 106 

Aim 4C Part 2 ......................................................................... ~ ......... 109 

CHAPTER 5 ..................................................................................................... 111 

Discussion ............................................................................................. 111 

Sample .................................................................................................. 111 

Primary Outcome .................................................................................. 112 

Aim 1 ................................................................................................ 112 

Secondary Outcomes ............................................................................ 115 

Aim 2 ......................... ~ ....................... ~ .............................................. 115 

Aim 3 ............... · ........................................................................... ~ ..... 118 

Aim 4 ................................................................................................ 121 

Strengths of the Study ....... ; ................................................................... 124 

Limitations of the Study ......................................................................... 125 

Implications for Practice ........................................................................ 127 

Future Research ................................................................................... 128 

Summary ............................................................................................... 129 

REFERENCES OF LITERATURE CITED ........................................................ 131 

APPENDICIES ................................................................................................. 144 

xi 



LIST OF FIGURES 

Figure Page 

1 Interaction Model of Client Health Behavior ...................................... 1 0 

2 Interaction Model of Client Health Behavior as adapted for this study ... 12 

3 Observations per MPP ............ · ......................................................... 60 

4 Weight Reduction ....................... -................................................. 73 

5 HqbA1C Reduction ...................................................................... 81 

6 Systolic Blood Pressure Reduction .................................................. 86 
i 

7 Diastolic Blood Pressure Reduction ................................................. 92 
! 

8 Total Cholesterol Reduction ... ; ....................................................... 97 
I 

9 LDL Reduction.-.................... ~ ...................................................... 102 

10 HDL lmprovement ....................................................................... 107 

xii 



LIST OF TABLES 

Table Page 

1 Framework and variable summary .................................................. 44 

2 Weighted index of comorbidity with ICD-9 codes ................................ 46 

3 Numbered client background variables ............................................ 53 

4 Numbered intervention variables .................................................... 54 

5 Baseline background characteristics ................................................ 61 

6 Diagnoses contributing to CCI :scores .............................................. 63 

7 Baseline clinical health status indicators ........................................... 64 

8 Interventions documented .............................................................. 66 

9. Health outcomes ...... ; .......... ! ....................................................... 67 

10 Final logistic regression model- weight reduction .............................. 71 

I 

11 Final multiple regression model- weight reduction ............................. 74 

.12 Final GEE model- weight trajectory ................................................ ?? 

13 Final multiple regression model- HgbA1C reduction .... , ......... · ............. 82 

14 Final GEE model- HgbA1C trajectory ............... ~ .......... ~ .................... 84 

15 Final multiple regression model- SBP reduction ............................... 87 

16 Final GEE model - SBP trajectory .................................................. 90 

xiii 



17 Final multiple regression model.:... DBP reduction ............................... 93 

18 Final GEE model- DBP trajecto'ry .................................................. 95 

19 Final multiple regression model ~ TC reduction .................................. 98 · 

20 Final GEE model- TC trajectory~ ................................................... 1 00 

21 Final multiple regression model:- LDL reduction .............................. 103 
I 

22 Final GEE model - LDL trajectory ................................................. 1 05 

23 Final multiple regression modei - HDL improvement. ....................... 1 08 

24 Final GEE model- HDL trajectory ................................................. 110 

xiv 



CHAPTER I 
i 

INTRODUCTION 
I 

Obesity is a serious threat to th~ health of adults in the United States 
I 

(US):1 Obesity is defined by a body m~ss index (BMI) ~ 30, while being 
I 

overweight is defined by a body mass !index of~ 25.2 One-third (33.9o/o) of all US 

adults over 20 years of age were obese and another one-third (34.4o/o) were 

overweight in 2008.3 United States veterans experienced a prevalence of 

obesity similar to4 or higher than5 the ~eneral population, whereas veterans 

receiving care at the Veterans Admini'stration Medical Centers (VAMCs) had a 

higher prevalence of obesity than their counterparts who do not receive care at 
I . 

VAMCs.6 The focus of this dissertati~n is weight change among veterans 
I 

receiving care for obesity through thd weight management program, MOVE!, at 
I 
I 

the Charlie Norwood Veterans Admihistration Medical Center (CNVAMC). 

Obesity is a serious health pr~blem with numerous comorbidities and with 
I 

significant costs in terms of dollars ahd lives. Obesity-related comorbidities 

include cardiovascular disease, Type 2 diabetes, and certain cancers, in addition 

to many other health problems?-11 IFurthermore, a decline in functional status is 

1 



associated with obesity. 12 The costs associated with obesity are rising. The 

1999 estimate for medical costs related to obesity exceeded 70 billion dollars 13 

2 

and that estimate increased dramatically in 2010 to $168 billion, or 16.5% of the 

US national health expenditures.14 Deaths related to obesity were estimated at 

365,000 annually.15
· 

16 Survival is progressively decreased with a BMI above 25; 
I i 

with a BMI40-45, survival was reduce~ ~y an estimated 8 to 10 years compared 
' i 

to a BMI below 25. 17 Because obesit}'; is! such a major health concern, weight 
I j 

I ' 

reduction is an important goal for veterats who receive care at VAMCs. 

Benefits of small reductions in wsight (e.g., 4.4 to 8.2kg and5 to 10o/o of 

: I 
body weight) include reduced severity ·of major medical problems associated with 

obesity, such as the severity of hype~e~sion, 18
• 

19
• 

20
• 

21 and Type 2 diabetes.18
• 
22

• 

23 Slightly larger weight reductions ( ~.gl, 16.6kg and 14.5% of body weight) are 

associated with improved serum lipid:l+els24 and reduced symptoms of 

asthma.25 Additionally, improved bio:rkers for respiratory function have been 

reported.26 Improved physical functi9ning can be a further benefit.27 Other 

benefits may include improved ener~y, mood, and self-confidence.28 Studies 
i 

support the benefits 'Of weight reductiorn in lessening the severity of several 

serious medical problems. 

Of the many weight reduction: i~terventions investigated, surgical 

interventions offered the most dramatir results.29 Weight reduction resulting from 

the use of medication was modest30 or comparable to lifestyle interventions that 

included dietary change, physical ac+ty instruction, and behavioral therapy.29 

While earlier studies indicated modesf additional benefit from medication, two 
I 



I 
I 

3 

new medications may offer hope forth~ f~ture. A recent randomized controlled 

trial (N = 866) of a combination medicafi/l (i.e., phentermine/topiramate) added 

to lifestyle modification reported a 1 0°/o,· w
1

eight reduction at two years.31
• 
32 

Another recent randomized controlled tri~l (N = 4008) of a single medication (i.e., 
: I 

lorcaserin) added to lifestyle modification! for those with obesity-related comorbid 

conditions reported an additional3% ~eilght reduction at one year.33 Stories from 

individuals (N= 784) who lost and mai~t~ined a weight reduction of ?_30 pounds 
' I 

for a year or more revealed a variety Jf ~pproaches to weight reduction.28
• 
34 A 

I ' 

' ! 

majority (55%) used some form of forrn~l program or professional assistance to 
' I 
I I 

achieve weight reduction, while <5o/a ~sed medication and <2°/o used surgery.28 

I I 
I I 

I 

Surgical interventions were the most effective intervention to reduce weight. 
I I 
i I 

With the exception of the two new m~dication therapies, medications added to 
' I 
I i 

lifestyle change inte-rventions offered !mlinimal added benefit. 
I 

i I 

I 

I I 

The focus of this study was lifes~yle intervention through the use of a 
/ I . 

formal program employing a combin~ti~n of non-surgical interventions to reduce 
I I . 
I l 

I 
caloric intake and increase caloric e~p~nditure in order to achieve weight 

' I 

reduction. Meta-analyses determin~d that lifestyle interventions produced 
I I 

significantly beneficial weight reductlons35 and clinically meaningful weight 

reductions.36 Lifestyle interventions 1 re.present a common approach to clinically 
I 

meaningful weight reduction. The iJtdvE! Program is one such lifestyle 
I 

I 

! 

intervention program. 



4 

Since 2006, the Veterans Adminis~ration (VA) has disseminated 

nationwide a weight management pro~r~m designed specifically for veterans.37 

Managing Overweight and/or Obesity in Veterans Everywhere (MOVE! Program) 
I 

is a multi-tiered approach with five le\ljels of weight reduction intervention · 

featuring participant decisional control!·, i~itial tailoring of the intervention on 

baseline data using standardized com:pyter assistance, and an intervention which 

addresses an important population with :a particularly high prevalence of obesity, 

our nation's veterans. 38 

I 

The MOVE! Program has five le~els which are not incremental.39 

~ I 

Participants enter the program at Le"'el :1 or Level 2 depending on their interests 
; I 

i 

and clinical needs. If participants do indt meet their weight reduction goals, they 
1 I · 

I 

can be evaluated for treatment at LeXtells 3, 4, or 5, in conjunction with their 
I I 
I ; 

I 

continuing participation in Level 1 or :LE1vel 2. Level 1 is a tailored educational 

program with self-management SUPPrOr1 and optional individual consultation or 
I 

, I 
telephone contacts. Level 2 include$ Llevel 1 plus group sessions. Level 3 

! I 

incorporates weight reduction medic~tibn. Level 4 involves residential treatment. 
I I 

I I 

Level s·includes bariatric surgery.39
: The initial tailoring in Level1 is such that the 

computer generates a list of recom~erded educational materials for the MOVE! 
i 

I I 

Program participant (MPP) based on ~esponses to the items on the MOVE! 23 

Questionnaire (http://www.move.vaJgov/move23/register.asp) which address 
. I 

demographic characteristics, social; influences, previous health care experiences, 
I I 

motivation, cognitive appraisals, an~ ~ffective responses. Each Veterans 



5 

i : 

Administration Medical Center may implement the program differently. While not 
I 

: I 

all VAMCs offer all five levels, the Charlie Norwood Veterans Administration 
I 

Medical Center program currently offe~s ~evel 1 and Level 2, and both of these 

levels are the focus of this study. 
' ' 

A more detailed description of t,h~ CNVAMC MOVE! Program follows; 
i : 

Level 1 was a tailored educational prqgram with self-management support and 
I ~ 

optional individual consultation or telephone contacts. This self-management 
, I 
' I 
I : 

approach· included 1) recommended ~d~cational materials tailored to the MPP 
. ; i. 

responses to computerized questions at program entry, and 2) a pedometer 
I 

following orientation. The Level 2 int~rVention included group classes. Eight 
I . 

I I 

group visits/classes were originally dysi.:gned to offer 1 class on goal-setting, 3 
I 

classes on nutrition, 1 class on behavi~r, 2 classes on exercise, and 1 class on 
I i . 

using My HealtheVet, an online reso~r1e for health care management. The 

I I 

number of nutrition and behavior classes increased over the duration of the 
i I 

study; the dietitian and psychologist p~ered classes in addition to the original 

program design. MPPs determined th~ir own participation schedule; therefore, 
I 

I I 

missing a scheduled class was never ~onsidered a missed appointment. MOVE! 
I I 

Program participants could return fo~ rl,issed classes and could repeat classes as 
· I I 

frequently as desired. MPPs could ~l&o request individual meetings in person or 
I I 

by telephone with the nurse, dietitiah, physical activity specialist, and the 
I I 

psychologist. Prior to beginning th~ p~ogram, all MPPs completed the MOVE! 23 
I . 

Questionnaire. Their responses w~re! used to generate the initial tailored 
: I 

intervention involving recommende~ ~ducational materials. Ongoing tailoring 

I I 



I 

i I 

6 
I I 

I I 

occurred with individual visits and telephone contacts. As of July 1, 2008, the VA 
I I 

: ! 

terminated payment requirements for all ~eterans, so the MOVE! Program is now 
; I , 

free of charge to any veteran.40 

' I 

A review of national databases, a Ad conversations with key leaders in the 
. I 
: i 

VA evidenced multiple studies related' t4 obesity and the MOVE! Program in the 

VAMCs. Researchers examined the following: obesity care practices;41
•
42 the 

I 

influence of obesity on the quality of ca~e;43 • 44 the use of clinical preventive 
I ! 

' I 

services;45
•
46 eating behaviors, 47 bar~H~rs to obesity management,48 barriers and 

. I 

facilitators in the uptake of the MOV~! ~rogram;49 facility conditions associated 
I i 

with success;50 weight trajectory followihg treatment in Miami;51
• 
52 reliability of the 

I . 

MOVE! 23 Questionnaire (email, Jul~ g/, 2010); modifications of the MOVE! 
. , I 

i I 

Program for special populations sue~ ~s those with spinal cord injuries;53
• 
54 

I ' • 

telephone-based interventions, 55 corilp,~ter-based feedback56 and other 
I I 

I I 

approaches to promote physical activity;57 diet and medication interventions;58 
I I 

I !I 

and outcomes with surgical treatmeMt ?f obesity.59
-
61 Investigations are also 

: : 

underway to examine expert system:-b~sed feedback to promote physical 
. ! I 

activity;62 outcomes after the elimin~tion of copayments for the MOVE! 
I I 

: I 
Program;63 the role ·of choice and di~t~ry preferences;64 a more structured 

delivery of the MOVE! Program;65 tne /addition of a personal digital assistant to 
I I 

the MOVE! Program;66 and use of t~l~health for weight reduction.67
•
68 The Miami 

I I 

I I 

MOVE! Program examined the trajectbry of weight reduction. White participants 
I ! 

experienced a better weight reductibritrajectory (p<.05) than their Black 

counterparts, and participants attending group sessions experienced a better 



, I 

weight reduction trajectory (p<.001) than/ their self-managed counterparts. 51
• 
52 

I ! 
I ' 

No other studies were identified that sho~ed similar benefits to the current 
i 

: i 

program or determined if the MOVE! Prqgram participants' pattern of weight 
I 

varied over time by a) MPP background:characteristics (age, gender, ethnicity, 
1 I 

: i 
race, marital status, comorbidities, booyl mass index, rurality, and VA priority 

! 
i I 

group, which indicates the amount and type of resources available from the VA) 
I I 

; I 

and b) exposure to MOVE! Program co~ponents (group, individual, and 
I 

I 

7 

telephone visits offered by specific providers). Furthermore, telephone calls with 
, I . 

I I 

Dr. Kenneth Jones, National Program Qirector for Weight Management/MOVE/ 
! i . 

• I I 

and Drs. Linda Kinsinger and Leila Kph
1

wati at the VA National Center for Health 
I I 

Promotion and Disease Prevention during 2008 to 2010 revealed that no one 
I i 

was examining the MOVE! Program ,at /the depth proposed in this study to 
, I 

describe who benefits from the prog~arh and under what circumstances. 
: I . 

I 
I 
i 

I 
SI~NIFICANCE 

The significance of investigatlncl an intervention for overweight and obese 
, I 

. I 

veterans is clear in terms of reducing rrorbidity,7
-
11 mortality,15

-
17 and healthcare 

• i I 

: I 

costs. 13
· 
14 Because approximately)1/p of veterans are obese and another 1/3 

are overweight,4
• 
5

• 
69 weight reduction ;is critical to improve the health of veterans. 

Benefits of weight reduction include! i~proved blood pressure, 18
• 

19
• 

20
• 

21 Type 2 
i I 

diabetes, 18
• 
22

• 
23 and select lipid lev~1~.24 Researchers, health care managers, 

i : 

clinicians, veterans and their family m!embers can benefit from research that 

offers new understanding of obesity and obesity treatment. Specifically, the 
I 



I I 

goals were to: 1) determine the effect: o~ exposure to the MOVE! Program 

I 

components offered at CNVAMC and :th~ effect of MPP background 

characteristics on weight and other oJtc9mes; 2) provide empirical support for 
I 

the number and type of intervention s~s~ions recommended to achieve a 
i 

meaningful weight reduction; and 3) guide revisions to the intervention program. 
I 

8 

With the new knowledge gained from/ th;is study, the VAMC may consider ways to 
I 

I r 

decrease costs from wasteful, ineffe~ti~e treatment of select veterans who do not 
I [ 

benefit from this program and consid~r ways to increase the chances of weight 
, I 

reduction among veterans who fit thJ p~ofile of the successful MPP. 
I 

: I 
1 AIMS 
I 

I 

The primary aim of the study Yv~s to determine if weight varies over time 
' I 

by: a) MPP background .characteristic~ (age, gender, ethnicity, race, marital 

status, ·comorbidities, body mass index, rurality, and VA priority group); and b) 
I ' 

, I 

exposure to MOVE! Program compqnents (group, individual in-person, and 
: I 

individual telephone visits). The se<fo~dary aim of the study was to determine if 
! I . 

HgbA1C. BP. and serum lipid levels/v~ry over time by: a) MPP background 
i I 

variables (age, gender, ethnicity, race;~ marital status, comorbidities, body mass 

index, rurality, and VA priority grou~); ;and·b) exposure to MOVE! Program 
: I 

components (group, individual, andft~lephone visits). Specific hypotheses for 
! I 

each aim are stated in Chapter Ill u1hder the section entitled Data Analysis. 
I I . 



I I 

FRAMEWORK 
I i 

I 
The conceptual framework which :guided this study was an adaptation of 

: I 

Cox's Interaction Model of Client Heal~h !Behavior (IMCHB)?° Following is a 

i 

description of the IMCHB and the adaptation for this study. 
I 

Interaction Model of Client Health Behavior 
! i 
, I 

. The IMCHB hypothesis and fu~drmental assumptions are vital to 

understanding the model. The working /hypothesis was that the potential for 
I ! . 

: I 

positive client health outcomes incre~s~s as the intervention is tailored to the 
, I 

9 

. . I 

uniqueness of each client-i.e., clien' singularity?° Fundamental assumptions of 

I . 

the model acknowledged the role of c;;hci>ice and self-determination in health 
! I 

I 

behavior, the ability of the clinician's interaction style and intervention approach 
I I 

I 
' I 

to support or discourage health behavimr, and the dynamic effect of the client's 
I I 

singularity profile on health outcome~?/· Even in studies with minimal overall 

weight reduction outcomes, some parti:cipants benefitted from the intervention 
: I 

! I 

while other participants did not. This phenomenon is likely due to heterogeneity 
I 

in background and dynamic variable~s; !these differences were defined by Cox as 
I : 

i I 

client singularity, the unique intrape~sqnal and contextual configuration of the 
I I · 

I I 

individual.70 

I ! 
: ; 

The IMCHB included three major elements: client singularity (the unique 
i I . . 

intrapersonal and contextual config~r~tion of the individual), client-professional 
i I 

interaction (the therapeutic content ,arld process that occurs between a clinician 
I i 
I 

and client), and health outcomes (t~e (behavior or behaviorally related outcome 
, I 

I I 

subsequent to a client-professional~in~eraction).70 See Figure 1. 
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Figure 1 Interaction Model of Client ITJe~lth Behavior 
I I 
I 

Note. From "A Model of Health Behavior to Guide Studies of Childhood Cancer Survivors," by 
I I 

C.L. Cox, 2003, Oncology Nursing Forum, 30(9), p. E93. Copyright 2003 by the Oncology 
Nursing Society. Adapted with permission. i I 

' ~ 

: I 
: I 

. Client Singularity consisted of bbth a) background ~ariables that are 
: ! . 

typically fixed and b) dynamic varia~le$ which are amenable to change and 
I I 

I : 

which the provider attempts to influ~nqe in an effort to change health behavior 
i ! 

and related outcomes. Backgroundlv~riables consisted of demographic 
i I 

characteristics, social influence, pre~iJus health experience, and environmental 
i : 

resources. Dynamic variables incluped cognitive appraisal, affective response, 
! I 

and motivation. Background variab,le~ included population variables that could 

I : 

guide the development of group int$rventions. In contrast, dynamic variables 
i ' 

included psychological variables wtilich may change according to external 

influences?0 
I I 
I 



The element of Client-Professional; Interaction referred to the extent to 
I ] 
I , 

which the provider attended to a client'~ s
1

ingularity and tailored the intervention 
' I 

based on that singularity. Client-profe~si?nal interaction consisted of variables 
I 
I 

related to the content and process of the provider-driven interaction. Client-
[ I 

professional interaction was tailored b~sed on dynamic variables and included 
I : 
i I 

provider-delivered health information, ~ff~ctive support, decisional control, and 
I 

professional/technical.competencies_?q . 
i ~ 
I I 
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The element of Health Outcomes /consisted of a wide variety of variables 
' ' r I . 

that could be explained by either client s,ingularity or the intervention delivered 
I 

during the client-professional interactibni. Variables in the element of health 
. I i 

I ~ 
outcomes included: utilization of health !care services; clinical health status 

i I 

indicators; severity of health care pro~l~ms; adherence to the recommended care 
I I 

I I 

regimen; and satisfaction with care. 1/t i~ common to have a limited number of 

I : 
outcome vari~bles, although the modlel !offers a wide variety of outcomes. 70 

! : 

; : 

I I 

Adaptation of the Interaction Model Jf ~lient Health Behavior 
I / 

The IMCHB was adapted for ~hi~ stl.Jdy (Figure 2) following consultation 
I : 
I I 

with Dr. Cox, the author of the IMCHs.: The working hypothesis and fundamental 
I I 
I , 
I 

assumptions remained the same as rin :the IMCHB. 
~ I 

I I 

I 
I 

I I 
I 



Client Singularity 

Client Background Variables 

Demographics 
-age, gender, ethnicity, race 

Client-PrJfessional 
lntera:ction 

I ' 

~------------~ 

Health Outcomes 

/ Outcome Variables 

Sociallnfluence 1 i Weight 
-marital status lnterverhion Variables 

I I 

I I 
Previous Health Care Experiences Group visits I 

-comorbidities, BMI -by pro~ider type HgbA1C 
lndividuali visits 

Environmental Resources -by ~ro~ider type Blood pressure 
-rurality, VA priority group Telephon

1

e v~sits 
-by provider type Serum lipids 

I 

I I 
' i 
I I 

Figure 2 Interaction Model of Client ~e~lth Behavior as adapted for this study 
. i : 

I 

: i 
I 

12 

. : I 

Client Singularity, according toith!e IMCHB, consisted of both background 
I I 
I I 

and dynamic variables. The adaptatibn/of the IMCHB for this study included only 
I I 

Client Background Variables. Howe~erf assessment of client singularity 

characteristics, including both backg~o4nd and dynamic variables, was required 
• I I 

i I • 

for tailoring standardized interventiorls to the individual. In the MOVE! Program, 
! I 
I ·I 

client singularity was assessed with th~ MOVE! 23 Questionnaire prior to the 
: I 
I I 

generation·of the initial tailored inter\(e~tions for the MPP. Although dynamic 

variables were desirable, those datal w~re not available for this study. Both 
I 
I 

' : 

background and dynamic variables we,re included in the MOVE! 23 
I I . 

Questionnaire; however, those data/w~re entered into computer-system software 
I I 

that was not owned by the VA or the \1 AMC and were not available to the 
I I 

. . Th I I ~-InVeStigator. e computer system fsqftware used .or analysis of the MOVE! 23 
i I 

Questionnaire provided the cliniciari with only a summary report and 

I ' 

I i 
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I 

J I 

recommendations for tailored educatio~alf materials based on the analysis of the 
! I 

: I 

MOVE! 23 Questionnaire. Thus, dynarhici variables and other background 
I I 
I : 

variables of interest from the MOVE! 23 Gluestionnaire were not available. 
I ! 

Nevertheless, dynamic variables are npt .~equired to use Cox's model; previous 
1 I 

investigators used Cox's model with b~ckground and outcome variables alone. 71 

: I 
For this study, Dr. Cox supported the Js~ of the IMCHB without dynamic 

.' I . 

variables in a teleconferenced consult~tipn and an email (email, April 29, 2010). 
I I 

I . 

Therefore, this adaptation of the IMC~B/contains Client Background Variables in 
I I . 

the element of Client Singularity. . / / 

I , 

Client-Professional Interaction 
1
in ,the IMCHB captured the content and the 
I I ' 

process of the client-provider interactiori as the provider attended to a client's 
I 1 

, I 

singularity and tailored the interventi~n ~o that singularity?0 Initially, the 

intervention in this study was tailored It~ t~e MPP, based on computer analysis of 
I I 

the MOVE! 23 Questionnaire. Ongoihg
1 

tailoring by providers occurred 
I I 

throughout the MOVE! Program duritglindividual in-person visitS and individual 

telephone visits. The Client-Professi1o~allnteraction in the IMCHB captured the 

content and the process of the clientrpfovider interaction with four variables: 

provider-delivered information; affec~iv~ support; decisional control; and 
I I 

·professional/technical competencie~?~ The adaptation of the IMCHB for this 

study did not attempt to capture aff++e support. Decisional control was 

inherent in the design of the prograr, ~such that providers of the MOVE! Program 

at CNVAMC created an environme~t yvhere MPPs had the autonomy to engage 

in the program as they- decided. Th
1

e humber of group visits, individual in-person 

I I 
I 

I 
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I 

I 

visits, and individual telephone visits rJflected decisions made by the MPP. In 
I I 

I 

this study, the content of the interventipn~. information, and the 
I I 

professional/technical competencies we~e described based on the provider type, 
, I . 

I i . 

such that a visit with the dietitian would reflect the informational topic related to 
I I 

diet, and the professional/technical co,mpetency would be that of a registered 

dietitian. The process of the interactiJn las based on the type of visit, whether 

group, individual in-person, or individjalltelephone. No effort was made to 
I r 

account for the content of the initial tJuqlring of the recommended educational 

materials. Thus, this adaptation ofthli:MCHB captured the element of Client-
! I 

. I I 

Professional Interaction in lnterventioh Variables detailing the group, individual 

I : 
in-person, and individual telephone visits by each type of provider. 

I I 

I i 
I 

Health Outcomes in the IMCHB had several variables. In this adaptation 
I ! 

of the IMCHB, only clinical hea"lth stJtus indicators were outcomes. Weight was 

the primary outcome of interest, whill Jelated biomarkers--HgbA1C, BP, and 

serum lipids--were secondary outcor~s. Therefore, this adaptation of the 

IMCHB captured the element of Health Outcomes in Outcome Variables with 

specific biomarkers. I ! 

Studying background variabl£fs,) intervention exposure, and outcomes was 
i ' 

congruent with the model's working ih~pothesis and fundamental assumptions 
I , 
I ! 

and was a good use of the IMCHB, a~cording to Dr. Cox (email, April 29, 201 0). 

Cox's inclusion of client singularity, r+nt-professional interaction, and health 

outcomes, along with assumptions related to choice and self-determination, 
I : 
I I 

made this model useful for this study.' Additionally, the IMCHB previously guided 
! I 



I 

I 

I 
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I 

investigations of health behaviors related Ito obesity, including diet,72
· 
73 physical 

activity, 7 4
• 
75

• 
76 and watching television ?7 1F urthermore, Dr. Cox provided 

I 

consultation on the initial placement of th~ variables within the framework for this 
I -

study. i 

i 

I 

SUM~ARY 
I I 

I 

Obesity is a prevalent condition a~sociated with several serious and costly 

health disorders. To reduce obesity-rE:lla~ed health risks of veterans, the VA 

initiated a weight management program, MOVE! A few studies involving obesity 

and veterans were identified via national databases and word of mouth. 

However, at the time this study was p~o~osed, no studies identified those 
• I 

individuals who benefited from the curreht program or determined if and how the 

MOVE! Program participants' pattern Qf weight varied over time by the. MPP 

background characteristics and exposufe to MOVE! Program co~ponents. · 

Since then, a 2011 report from the Mi,ami MOVE! Program published differences 

in select background characteristics aJ an improved trajectory for weight 

following the program; however, the Milmi program differed in implementation 

from the program at CNVAMC. This cJrrent study has the potential to provide 

practice-based evidence to: 1) determi~e the effect of exposure to the MOVE! 
I -

Program components offered at CNVAMC and the effect of MPP background 

characteristics on weight and other ~ut1bmes; 2) provide empirical support for 

the number and type of intervention se~sions recommended to achieve a 
I 

meaningful weight reduction; and 3) gJide intervention program revisions. An 
I 
I 
I 



I 

I 

I 

I 

I 

I 
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adaptation of Cox's Interaction Model of <:Client Health Behavior guided this 

descriptive exploratory study of variationJ in weight, HgbA1C, BP, and serum lipid 

levels Over time as a function of MPP balkground characteristics and exposure 
I 

to MOVE! Program components. ' 



CHAP~ER II 

REVIEW OF RELaiTED LITERATURE 

This chapter contains a review of research related to weight reduction 

interventions for the specific variables·thlought to influence weight reduction in 

this study of the MOVE! intervention. Tie goal of the review of this large body of 

literature was tO integrate and synthesizi the literature, and to identify gaps in the 

literature as they pertain to this study. Because the literature rarely addressed 
. I 

the population of the Uriited States vete~ans in large intervention studies, this 

review of the literature focused on ad~ltl in the general population. However, 
- . I 

prevalence studies of overweight and obesity among veterans were included in 
. I 

this review. Initially, the CINAHL and MEDLINE databases were searched using 

the key terms of obesity, or weight loSs! or weight reduction, and the variable of 

interest, such as age. To reduce the iitlrature search to a manageable size while 
I 

at the same time confining it to only th~ most current studies, the search focused 

on meta-analyses published from 200~ to 2011 in the English language. The 

review of literature was organized arou1nd the Interaction Model of Client Health 

Behavior (IMCHB),the conceptual f~alework that guided the selection of 

measures from the existing database fbr this longitudinal data analysis. This 

17 
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chapter has three major headings (Ciien1 Background Variables, Intervention 

Variables, and Outcome Variables) and rl ultiple subheadingS based on the . 

adaptation of the IMCHB, and concludes by identifying the primary gaps in the 

literature. 
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CLIENT BACKGROUND VARIABLES-A Component of Client Singularity 

Background variables of the IM·CtB were typically considered fixed and 

included demographic characteristics;: social influence; previous health care 

experience; and environmental resourJs. The review of research on 

background variables addressed the relltionship of the variables to both obesity 

and weight reduction interventions. , 

Demographic Characteristics 

Demographic characteristics in the IMCHB represented client 

characteristics?0 Age, gender, and ethhicity/race were included here because 

they have been demographic characie~istics thought to influence obesity and 

weight reduction interventions. 

Age 

Age is an important client charareristic associated with obesity and 

weight reduction interventions. According to Ogden's analysis of the prevalence · 

of overweight and obesity from 199~~+04, overall overweight and obesity 

increased with age until adults reache<tt 60 when the prevalence of obesity began 

to drop. 69 The drop in the prevalence of obesity at an advanced age suggested 

that mortality associated with obesity along with increasing age may account for 

. . I . 
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a lower prevalence of obesity in the oldest age range.2 However, reports of later 

data did not support the earlier findings Lcept for women?. 60 years of age Who 

did experience a drop in the prevalenCe 1f obesity.3 

It is generally understood that weibht reduction is more difficult with 

advancing age, as evidenced by the risi~g rates of obesity with increased age. 

Perhaps, this is due to age functioning ala surrogate for several other factors, 

including hormonal changes, decreas~d muscle mass and metabolism, 

sedentary lifestyle, and eating patterns that were developed during a more active 

lifestyle. Thus, weight reduction may ·b~ less with advancing age.2 Nevertheless, 

in a meta-analysis of predictors of poste health practices, findings suggest that 

age had a small effect (r-.15) on positir health practices.78 While obesity 

generally tended to rise with age, age hlad a small effect on positive health 

practices that may promote weight reduction. 

Gender 

Similar to age, gender was a cliint characteristic associated with obesity 

and weight reduction interventions. 01erall, based on reviews of overweight and 

obesity prevalence studies of data cqllected from 1999 to 2008, men had a 

higher prevalence of overweight, while women have a higher prevalence of 

obesity.3
· 
69 According to Das' 2005 report of veterans at ttie Veterans Affairs 

Medical Facilities, veterans experiencJd a distribution of weight similar to the 

general population, with 32.9% of mall veterans being obese and another 40.1% 

overweight, and with 37.4% of femaie ~eterans being obese and another 31.0% 

overweight. 5 
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In addition to women having a higher prevalence of obesity than men, 

hormonal changes in women influenced weight and inhibited attempts to reduce 

weight? Furthermore, gender-related differences in muscle mass were· 

associated with weight and weight maintenance. For example, males 

demonstrated greater muscle function than females (p<.01) across the age 

spectrum?9 Gender-related differences in fat-free muscle mass may facilitate 

weight reduction. 79 In a meta-analysis of predictors of positive health practices, 

the findings suggested that the effect of gender was diminished with increasing 

sample size, indicating that behavioral differences among the genders were not 

significant.78 Epidemiological studies identified gender differences in obesity as 

including physiology in hormones and muscle mass, factors that influence weight 

reduction. 

Ethnicity/Race 

Ethnicity and race were complex client characteristics associated with 

obesity and weight reduction interventions. Minority groups were 

disproportionately overweight and obesity. 80 Race and ethnicity differences may 

also be surrogate markers for other variables. For example, in a study involving 

overweight and obese primary care patients, ethnicity was not associated with 

weight status/BMI after controlling for psychological and behavioral factors---but 

ethnicity may have been confounded by gender, since most of the African 

Americans in the sample were female.81 Also, preferences for body shape/size, 

food, and physical activity tend to vary by ethnicity/race.2 Preferences for 

larger/more rounded body shape, high fat/calorie foods, and inactivity make 



21 

weight reduction challenging, if not undesirable to individuals expressing such 

preferences. Thus, minority groups (non-Whites) are expected to experience a 

high prevalence of obesity and may not participate in or benefit from 

interventions designed to reduce weight at the same rate as Whites. In a study 

of 224 rural women, Black women lost significantly less weight (p=.003) than 

their White counterparts. 82 In an analysis of the Diabetes Prevention Program, 

Black women lost significantly less weight (p<.01) than their White and Hispanic 

counterparts and than men who were White, Black, or Hispanic.83 In the Miami 

MOVE! Program, White participants experienced a better weight reduction 

trajectory (p<.05) than their Black counterparts. 51
• 
52 The literature supported the 

association of minority status with obesity and limited success with weight 

reduction among Blacks and Black women in particular. Taken together, this 

literature suggested that age, gender, and race/ethnicity may play an important 

role in explaining the effect of demographic characteristics on weight reduction in 

this study. 

Social Influence 

Social influence in the IMCHB reflected social factors that affect health 

behaviors. 70 Marital status was chosen for this study because of the assumption 

of spousal influence on health behaviors. 

Marital status 

Marital status was associated with positive health practices and treatment 

adherence. In Yarcheski's 2004 meta-analysis of predictors of positive health 
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practices, 4 studies included marital status and the findings suggested that 

marital status had a small effect (r=.17) on positive health practices?8 In 

DiMatteo's 2004 meta-analysis of 51 studies using marital status, the odds of 

adhering to treatment if married were 1.27 times higher than if unmarried, and 

the risk of non-adherence was 1.13 times higher among unmarried persons than 

among married. 84 Although no studies identified in this review of the literature 

associated marital status with obesity or weight reduction intervention, the 

findings suggest that being married may play a small but important role in 

explaining the effect of social influence on weight reduction through positive 

health practices and treatment adherence. 

Previous Health Care Experience 

Previous health care experience in the IMCHB represented the health 

history (both objective and subjective), current physiological health status and 

developmental status.7° Comorbidities and BMI were included here because 

they provided information about the health history and current physiological 

health status. 

Comorbidities 

Evidence clearly associated numerous conditions with obesity. 

Cardiovascular disease, Type 2 diabetes, and certain cancers, in addition to 

many other health problems, have been commonly associated with obesity?-11 

Asthma, 10
• 
85 apnea during sleep,86 carpal tunnel syndrome,87 dementia,88 

depression,89
• 
90 fatigue,91 gallbladder disease,8 gallstones,92 infertility,93 neural 



tube defects in offspring,94 nonalcoholic steatohepatitis,95 obesity in offspring,96 

osteoarthritis, 11
· 
97

-
99 osteoarthritis of the knee, 100

-
102 and pain 11

• 
97

• 
103 were 

among the list of comorbidities associated with obesity. 
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Less evidence was available to support the influence of comorbidities on 

obesity and on weight reduction interventions, particularly non-surgical 

interventions. However, Carbonell's 2008 report of a study involving over 3000 

gastric bypass recipients demonstrated that those with more comorbidities 

experienced smaller weight reductions than their counter parts with fewer 

comorbidities including diabetes.104 Furthermore, no studies in this review of 

obesity and lifestyle-weight-reduction interventions used a comorbidity index; 

. however, several studies addressing the prevalence of comorbidities, 

hospitalization, mortality and quality of life employed the Charlson Comorbidity 

Index (CCI) in a population that included persons with obesity.105
-
113 Studies 

using the CCI reported that: 1) higher comorbidity was associated with increased 

mortality in bariatric patients; 105 2) hemodialysis patients who were obese had 

higher comorbidity and lower physical functioning than their non~obese 

counterparts; 107 3) in elderly people, higher comorbidity was associated with 

more severe esophagitis and obesity was found to be an independent risk factor 

for esophagitis; 108 4) higher comorbidity was negatively correlated with quality of 

life in patients with sleep-related breathing disorders; 109 5) almost 80o/o of 

patients referred for operative renal biopsy demonstrated comorbidity; 112 and 6) 

higher comorbidity was associated with hospital readmission within one year 

following gastric bypass surgery.113 Two studies used the CCI to adjust for 
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potential confounding based on comorbid conditions 106
• 

114 and one study used 

the CCI as a framework to identify comorbid conditions.111 Together, these 

findings strongly supported the association of obesity with multiple comorbidities; 

further research is needed on the effect of comorbidities on obesity and on non

surgical weight reduction interventions. 

Body Mass Index 

Body mass index was an important measure of obesity and was 

associated with weight reduction interventions. Obesity and the severity of 

obesity is defined by a body mass index examining weight in kilograms divided 

by height in meters squared (kg/m2
).

2 In the long-term, it is generally understood 

that most weight lost with non-surgical intervention is regained in individuals with 

a pre-intervention body mass index over 40.115 Interestingly, the criteria for 

surgical intervention includes unsuccessful non-surgical interventions and a body 

mass index over 40.2 The National Weight Control Registry is a database of 

individuals who have lost 30 pounds and maintained the loss for 1 year or 

more.34 However, at their highest weight, these individuals' average body mass 

index was less than 40.34 Therefore, non-surgical interventions for obesity may 

not be effective for individuals with a BMI of 40 or more. Both body mass index 

and comorbidity provided information about the health history and current 

physiological health status; yet, additional research is needed to determine the 

effect of previous health care experiences, particularly comorbidity, on obesity 

and weight reduction interventions. 



Environmental Resources 

·The category of environmental resources in the IMCHB referred to the 

availability of informational, human, financial, and geographic resources to 

facilitate health behavior. 70 Rurality and VA priority group are measures of 

environmental resources. 

Rurality 

25 

Rurality was a characteristic that refers to non-urban dwelling.116 A 2009 

report indicated 44°/o of military recruits were from geographically rural areas.117 

Similarly, 41% of veterans using the VA for health services lived in sparsely 

populated areas, 118 while 20o/o lived in rural areas. 119 Yet, over 13o/o of veterans 

who reported never using VA health care cited inconvenience as the reason. 120 

Self-reported obesity in 1997-1998 was 28°/o higher among those who lived in 

mostly rural areas of the United States compared with those who lived in 

suburban areas.121 Analysis of 2000-2001 Behavioral Risk Factor Surveillance 

System data indicated that obesity was slightly higher for rural adults (23%) 

compared to their urban counterparts (20.5°/o) based on self-reported data.122 

While no studies were identified in this review of the literature that indicated an 

association with rurality and weight reduction, the implication was that obesity is 

more prevalent in less densely populated areas where fewer resources may be 

available for the treatment of obesity. 

VA Priority Group 

The VA priority group was a classification assigned to each veteran that 

determined the resources available to the veteran. Veterans were assigned a VA 
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priority group based on qualifications defined in legislation.123 Health care 

coverage for inpatient and outpatient care, medication, and extended care 

services vary by VA priority group. VA priority groups ranged from 1 to 8 with 

priority group 1 being the highest priority and covering all categories of care with 

no copay. 124 Less than 3°/o (719,400 of 25, 196,000) of veterans report being in 

priority group 1.120 Having fewer economic resources has been associated with 

obesity 125
• 

126 and identified as a barrier to obesity treatment.127
-
130 Therefore, VA 

priority groups along with rurality may provide important information regarding the 

effect of-environmental resources on weight reduction although the literature. was 

silent ·on the relationship between VA priority groups and obesity and weight 

reduction. 

INTERVENTION VARIABLES-A Component of Client-Professional Interaction 

Client-professional interaction in the IMCHB referred to the extent to which 

the provider attended to a client's singularity or uniqueness and tailored the 

intervention approach to that singularity.7° Client-professional interaction 

involved dynamic variables which include: health information, affective support, 

decisional control, and professional/technical competencies?0 Health information 

and decisional control are included here because these two categories best 

. describe the delivery of the intervention under investigation, the MOVE! Program. 
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Health Information 

Health information in the IMCHB referred to the process of providing 

useful health information to the client.70 Group visits were included here because 

the group encounters were primarily arranged for sharing health information. 

Group Visits 

Group visits were an important component of the intervention by which the 

healthcare professional provided information. Most interventions for weight 

reduction involved some form of information dissemination. In a meta-analysis of 

4 7 structured weight reduction programs, the intensity of intervention was a 

significantly stronger (p=.0003) regression variable than initial body weight or 

duration of treatment. 131 In two recent randomized controlled trials, structured 

commercial weight reduction programs were more beneficial in achieving a So/o 

weight reduction at one year than standard treatment (RR 2.1; Cl 1.03 to 4.28;132 

and OR 3.0; Cl 2.0 to 4.4133
); in both studies, the structured commercial 

programs were better attended. 132
• 

133 In a systematic review of 38 studies, 

behavioral interventions resulted in greater weight reduction (weighted mean 

difference of -3kg; Cl -4.0 to -2.0) than controls, and more sessions were 

associated with greater weight reduction. 134 In a systematic review of 36 

psychological interventions including both behavioral and cognitive interventions, 

increasing the ,intensity of behavioral interventions significantly increased the 

weight reduction (weighted mean difference -2.3 kg; Cl -1.4 to - 3.3); and, 

combining behavioral interventions with diet and exercise resulted in a greater 

weight reduction than diet and exercise alone.135 Furthermore, groups combining 
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cognitive-behavioral interventions with diet and exercise also experienced 

greater weight reductions than groups who were treated with diet and exercise 

alone (weighted mean difference ~4.9 kg; Cl -7.3 to- 2.4).135 While, in a meta

analysis of 14 studies of aerobic exercise, weight reduction was modest at 6 

months (weighted mean difference -1.6kg; Cl -1.64 to -1.56) and at 12 months 

(weighted mean difference -1.7kg; Cl -2.29 to -1.11 ). 136 In a meta-analysis of 

nine pedometer-based walking interventions, longer intervention duration was 

associated with greater weight change even though the change was small on 

average with participants losing 0.05 kg per week during the interventions.137 

-Additionally, counseling strategies occurring two or more times per month in the 

first 3 months and incorporating behavioral, dietary, and exercise components 

promoted a weight loss of 3 to 4 kg over 1 to 3.3 years in the studies of obesity in 

persons 60 years of age and over.27 In a meta-analysis of 11 studies comparing 

group versus individual interventions, those in group interventions had 

significantly greater (p=.03) weight reduction compared with those in individual 

interventions; additionally, increased effectiveness was associated with 

psychologist-led interventions.138 While psychologists may have been more 

effective at leading groups in six studies, the findings may be misleading since 

participants in the psychologist-led groups were primarily self-referred and 

received financial rewards while participants in the dietitian-led groups were 

referred by a health care provider and received no financial rewards. 138 

Furthermore, in the Miami MOVE! Program, participants attending group 

sessions experienced a better weight reduction trajectory (p<.001) than their self-
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managed counterparts. 51
• 
52 In sum, the research highlighted the effectiveness of 

combined interventions, more intense interventions, interventions with longer 

duration, and group versus individual interventions while suggesting provider 

type may be important, as well. 

Decisional control 

Decisional control in the IMCHB referred to the process of creating a 

healthcare climate that is supportive of autonomy rather than controlling?0 

Individual and telephone visits were addressed because they demonstrated 

participant autonomy. 

Individual Visits 

Individual visits were opportunities for individual face-to-face consultation 

with a healthcare professional. Although statistical significance was not 

achieved, a meta-analysis of psycho-behavioral interventions in preventing 

weight gain or reducing weight among US multiethnic and minority adults 139 and 

an individual study of African Americans in a church-based weight reduction 

intervention 140 suggested that individual interventions result in slightly larger 

weight reductions than in group interventions. 139
• 

140 In a study of 170 diabetics, 

weight reduction at 6 months was greater among those who had individual visits 

versus group visits; however, it was not statistically significant. 141 The literature 

was insufficient to conclude that individual visits result in greater weight reduction 

than group visits. 
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Telephone Visits 

Telephone visits were opportunities for individual consultation by 

telephone with a healthcare provider. In a study of -234 rural obese women in an 

extended care program following a 6-month weight reduction program, those with 

individual telephone visits had similar sustained weight reduction to those with 

face-to-face visits and significantly better outcomes than those treated with 

educational materials only.142 In a study of over 1800 overweight managed-care 

patients randomized to individual telephone, mail or usual care which included 

the option for a weight management class, those with individual telephone visits 

had slightly greater weight reductions at 18 and 24 months---but the differences 

were not statistically significant. 143 Overall, the literature was insufficient to 

conclude that individual-in-person visits or individual-telephone visits were 

associated with better weight reduction than group visits. 

OUTCOME VARIABLES- A Component of Health Outcomes 

Clinical Health Status Indicators 

Clinical health status indicators in the IMCHB referred to physiological, 

psychological, social health, and well-being parameters?0 Weight, weight 

reduction, HgbA1C, blood pressure, and serum lipids were included here 

because these physiological measures were associated with obesity and weight 

reduction interventions. 
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Weight 

Weight was the primary outcome of interest in weight reduction 

interventions. In a meta-analysis of 17 studies, lifestyle interventions were 

significantly beneficial (weighted mean difference -3.49kg; p=.0001 for 12 studies 

of obese persons; and weighted mean difference -5.1 kg; p=.0001 for 5 high

quality studies) when compared with usual care in studies of one year or 

longer.35 In a systematic review of 33 trials, interventions combining diet and 

exercise reported weight reduction (13kg on average) following the initial 

intervention; however, about half of the initial weight reduction was regained, 

yielding an average weight reduction of 6.7kg after one year.36 ·In the Miami 

MOVE! Program, participants attending group sessions experienced a 1.6kg/year 

weight reduction.51 · 52 Therefore, small but potentially clinically meaningful 

weight reductions were demonstrated in lifestyle interventions· and interventions 

combining diet and exercise. 

Hgb A1C 

This measure was a relatively new biomarker for diabetes diagnosis and 

treatment monitoring, and was therefore not found in older literature.144 HgbA1C 

is an indicator of the average serum glucose levels over the life of a red blood 

cell, approximately three months.144 Currently, values of 6.5°/o are suggested for 

-diagnosis of diabetes.144 Several studies link weight reduction with a reduction in 

the severity of diabetes 18· 22· 23 and another study links weight reduction with 

improved glucose tolerance and reduced incidence of diabetes in elders.27 In a 

multi-center lifestyle intervention, the incidence of diabetes was reduced by 58% 
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compared to usual care, however, HgbA1C was not the diagnostic criteria.145 In 

a meta-analysis of 17 studies, lifestyle interventions did not demonstrate a 

significant change in HgbA1 C when compared with usual care in studies of one 

year or longer.35 In a meta-analysis of 34 studies with behavioral interventions 

for weight reduction among diabetics, the effect size for Hgb A1C (d=.35) was 

higher than the effect size for weight (d=.18); and the effect size for Hgb A1C held 

steady long term (> 6 months; d=.34 ). 146 In an observational study of more than 

5000 diabetics, those achieving a 5 to <1 Oo/o weight reduction at one year had 

increased odds of achieving a 0.5°/o reduction in HgbA1C (OR 3.52; Cl 2.81 to 

4.4) compared to those whose weight did not change. 147 These findings suggest 

that researchers are including HgbA1C, and that small reductions in Hgb A1C 

may be expected in diabetic populations that reduce weight. 

Blood Pressure 

Several studies reported that small reductions in weight (e.g., 4.4 to 8.2kg 

and 5 to 1 Oo/o of body weight) lessened the severity of hypertension.18· 19 In a 

meta-analysis of 17 studies, lifestyle interventions demonstrated small but 

statistically significant reductions in blood pressure (-3mmHg in SBP, p=.0001; -

2mmHg in DBP, p=.0001) when compared with usual care in studies of one year 

or longer.35 In an observational study of more than 5000 diabetics, those 

achieving a 5 to· <1 Oo/o weight reduction at one year had increased odds of 

achieving a 5mmHg systolic blood pressure reduction (OR 1.56; Cl 1.27 to 1.91) 

and diastolic blood pressure reduction (OR 1.48; Cl 1.2 to 1.82) compared to 

those whose weight did not change.147 In a meta- analysis of aerobic exercise 
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interventions where weight reduction was modest at 6 and 12 months, 1.6kg and 

1. ?kg respectively, the exercise intervention demonstrated a small reduction in 

diastolic blood pressure (weighted mean difference -1.8; Cl -3.43 to -0.16).136 

While several studies reported less severe hypertension with weight reduction, 

meta-analyses of lifestyle interventions and an observational study of diabetics 

demonstrated small changes in blood pressure. 

up ids 

Serum lipid levels of interest included total cholesterol (TC), high (HDL) 

and low density lipoproteins (LDL). Clinically significant weight reductions (e.g., 

16.6kg and 14.5% of body weight) were associated with improved serum lipid 

levels in a meta-analysis of 70 studies; for every kilogram of weight reduction, 

there was a 0.009mmoi/L increase in high density lipoproteins.24 In a meta

analysis of 17 studies, lifestyle interventions demonstrated statistically significant 

improvement in lipid levels (-1.15 mmoi/L in TC, p=.01; 0.04 mmoi/L in HDL, 

p=.02), with the exception of LDL, when compared with usual care in studies of 

one year or longer.35 In a meta-analysis of aerobic exercise interventions where 

weight reduction was modest at 6 and 12 months, 1.6kg and 1.7kg respectively, 

the exercise intervention demonstrated a small reduction in TC (weighted mean 

difference -1.54 mg/dl; Cl -3.39 to 0.30).136 In an observational study of more 

than 5000 diabetics, those achieving a 5 to <1 0% weight reduction at one year 

had increased odds of achieving a 5 mg/dl increase in HDL (OR 1.69; Cl 1.37 to 

2.07), compared to those whose weight did not change.147 Together, these 



findings supported improvement in select lipid levels with weight reduction 

interventions. 

PRIMARY LITERATURE GAPS 
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While meta-analyses supported the use of multi-component lifestyle 

interventions for small but clinically meaningful weight reduction, the literature 

primarily addressed women. Veterans and men are less frequently reported as 

participants in lifestyle intervention research aimed at weight reduction. Meta

analyses were limited by variability and inadequate descriptions of 

behavioral/lifestyle/non-surgical interventions in the literature. Additionally, the 

literature typically reported intervention outcomes in terms of average values and 

generally failed to identify the baseline characteristics predictive of participants 

who benefited significantly from the intervention. At the time this study was 

proposed, no studies identified those individuals who benefited from the current 

program or determined if and how the MOVE! Program participants' pattern of 

weight varied over time by the MPP background characteristics and exposure to 

MOVE! Program components. Since this study was proposed, a 2011 report 

from the Miami MOVE! Program, which differs in implementation from the 

program at CNVAMC, published differences in weight trajectory based on race 

and group participation.51
• 
52 No studies identified those individuals who 

benefited from the current program as implemented at CNVAMC or determined if 

and how the MOVE! Program participants' pattern of weight varied over time by 



the MPP background characteristics and exposure to specific MOVE! Program 

components. 

SUMMARY 

35 

Client background variables, intervention variables, and outcome variables 

were examined in this review of the literature. Multiple factors influenced weight 

reduction. The strongest evidence supported the effectiveness of combined 

interventions, more intense interventions, interventions with longer duration, and 

group versus individual interventions for weight reduction. Minorities, particularly 

Black women, had limited success with weight reduction interventions. This 

review did not reveal literature comparing weight reduction between persons of 

different ages, marital status, genders, BMis, dwelling locations, or VA priority 

groups. However, older persons and married persons were more likely to 

demonstrate positive behaviors required for weight reduction. Married persons 

were more likely to adhere to treatment. Participants who are younger and male 

had physiological advantages for weight reduction. Evidence suggested that 

those with more comorbidities may not experience as large of a weight reduction 

followin·g surgical intervention as their counterparts with fewer comorbidites; thus, 

implying the same may be true for other interventions. The lack of economic 

resources has been identified as a barrier to treatment suggesting that veterans 

in a VA priority group with fewer resources would be less likely to benefit from a 

weight reduction intervention. Other implications were that rural dwellers and the 

more obese, having a BMI of 40 or more, were less likely to benefit from weight 



reduction interventions. While combined interventions demonstrated clinically 

meaningful weight reduction, other outcomes of weight reduction interventions 

were less dramatic and included: small reductions in Hgb A1C in diabetic 

populations; small reductions in blood pressure; and small improvements in 

select lipid levels. Therefore this study will examine variations in weight and 

other outcomes as a function of both background and intervention variables. 

36 



CHAPTER Ill 

METHODOLOGY 

The study employed a descriptive, exploratory design in analyzing 

longitudinal data from electronic records to investigate variations in weight and 

other outcomes as a function of both MPP background and intervention 

variables. The framework for the study was an adaptation of Cox's Interaction 

Model of Client Health Behavior. 70 This chapter describes the methodology used 

to address the following specific aims. 

Primary Aim 

1) To determine if weight varies over time by: a) MPP background 

characteristics (age, gender, ethnicity, race, marital status, comorbidities, 

body mass index, rurality, and VA priority group); and b) exposure to 

MOVE! Program components (group, individual, and telephone visits). 

Secondary Aims 

2) To determine if HgbA1C varies over time by: a) MPP background 

variables (age, gender, ethnicity, race, marital status, comorbidities, body 

mass index, rurality, and VA priority group); and b) exposure to MOVE! 

Program components (group, individual, and telephone visits). 
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3) To determine if BP (systolic and diastolic) varies over time by: a) MPP 

background variables (age, gender, ethnicity, race, marital status, 

comorbidities, body mass index, rurality, and VA priority group); and b) 

exposure to MOVE! Program components (group, individual, and 

telephone visits). 
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4) To determine if serum lipid levels (TC, HDL, and LDL) vary over time by: 

a) MPP background variables (age, gender, ethnicity, race, marital status, 

comorbidities, body mass index, rurality, and VA priority group); and b) 

exposure to MOVE! Program components (group, individual, and 

telephone visits). 

STUDY DESIGN 

The study used a descriptive, exploratory design analyzing longitudinal 

data from electronic medical records. Records from MOVE! Program participants 

entering the CNVAMC MOVE! Program from July 1, 2008 to May 31, 2010 were 

examined. No attempt was made to contact MOVE! Program participants. 

Recruitment was not necessary since the study analyzed data previously. 

collected for health-care purposes. ·Veterans were not paid. The study was 

observational in that there was not a control group.148 However, two groups were 

defined for data analysis, ·1) those participants who self-managed at home 

(MOVE! Program Level 1) and 2) those who participated in group visits (MOVE! 

Program Level 2). 
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Data Collection Procedures 

Baseline and ongoing data were collected manually from electronic 

medical records. Baseline data included height and weight (used to calculate 

body mass index), date, and MPP background variables: age; gender; ethnicity; 

race; marital status; comorbidities; rurality based on zip code; and VA priority 

group; and baseline values for outcome variables including weight, HgbA1C, 

blood pressure, and lipid levels. Hemoglobin A1C; blood pressure; and lipid 

levels were not assessed as part of the program so values closest to the start 

date within a window 3 months before to 3 months after the start date were 

collected. In the event a veteran's medical record did not have clinical data 

entries for these secondary outcomes, data were considered unavailable and no 

imputations were made for missing data. Longitudinal data included intervention 

and outcome variables: · date; type of visit (group/individual/telephone); provider/ 

topic (Nurse, Dietitian, Psychologist-Behaviorist; Activity Specialists such as 

Physical, Kinesthetic, or Occupational Therapists; or class on the Healthe 

Veteran); weight; HgbA1C; blood pressure; and lipid levels. Weight was 

measured as part of the group classes; however, weight and other outcome 

variables may have been recorded outside of specific MOVE! Program visits. 

These outcome data were collected taking advantage of data from coincidental 

visits in the medical center, such that all available outcome data were collected. 

The data collection procedure was developed in accordance with 

CNVAMC policy and following consultation with key personnel at CNVAMC. Dr. 

Maeve, CNVAMC Nurse Researcher, G. Sprott, RN, CNVAMC MOVE! Program 
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Coordinator, and J. Malpass, Data Analyst, were supportive in obtaining 

preliminary data. Analysis of preliminary data revealed that documentation for 

the MOVE! Program at CNVAMC did not include the full range of nationally 

designated computerized charting codes (i.e., stop codes) for the MOVE! 

Program which prohibited quick electronic retrieval of the data. Therefore, the 

following data collection procedure was designed after consultation with Dr. 

Maeve, CNVAMC Nurse Researcher, Marie Andrews, CNVAMC Administrative 

Officer for Research, and G. Sprott, RN, CNVAMC MOVE! Program Coordinator 

and official study consultant. The investigator worked with G. Sprott to identify all 

participants entering the program July 1, 2008 through May 31, 2010. 

Longitudinal data were collected thru June 30, 2010. This data-collection 

strategy allowed all participants to have one month or more of longitudinal data. 

The VA desktop and encrypted laptop computers were used for data collection. 

Both computers were password-protected and loaded with statistical software, 

SPSS Graduate Pack 18, provided by the researcher and not the VA. The SPSS 

data file contained no names, no dates of birth, no social security numbers, and 

no medical record numbers. The MOVE! Program data were not recorded in the 

electronic medical record in an extractable format. Therefore, the file was 

developed by viewing information in the electronic record and entering the 

desired elements of data into the SPSS file using the VA encrypted and 

password-protected laptop computer. Data were stored on a password-protected 

personal drive on the VA server, as well as on a shared drive at the VA to which 

only the PI and sub-investigators had access. Due to the way interventions were 
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documented, intervention type (group, individual, telephone) and the topic/type 

provider (nurse, dietitian, psychologist, activity specialist) were determined by the 

date of service, content of the note, and signature of the provider signing the ·note 

in the electronic medical record. 

Human Subject Protections 

Prior to conducting the study, Human Assurance Committee approval was 

obtained from the Medical College of Georgia, nbw named Georgia Health 

Sciences University, and CNVAMC. The investigator protected private 

information by following guidelines in the Health Insurance Portability and 

Accountability Act of 1996. Since risks associated with the study were minimal 

because the study was an analysis of data previously collected for health-care 

purposes and since it was not feasible to obtain consent from all veterans who 

participated in the MOVE! Program, an expedited review was solicited from the 

Human Assurance Committee (HAC). It is possible, however, that a veteran 

could experience psychological or social discomfort or legal or financial issues if 

personal information were made public. As a result, the investigator took actions 

to limit access to personal information collected as part of the study by: 1) 

working with the CNVAMC to obtain only the data required for this study; 2) 

omitting names from reported data; 3) storing research data on the password

protected space on the VA server; and 4) storing the list of program participants 

in a locked file cabinet in the principal investigator's office when not in use. 
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ESTIMATED EFFECT 

The primary outcome of interest was a 5°/o weight reduction. A 5o/o weight 

reduction is the first goal of the MOVE! Program at CNVAMC. This percentage is 

the percentage of weight reduction frequently associated with clinical benefit in 

the literature.18
-
21 Additionally, it is the percentage that was used to examine 

outcomes of two recent randomized controlled trials of structured commercial 

programs.132
• 

133 Collecting data covering a period of two years was estimated to 

produce 400 records. Power was calculated for logistic regression, achieving a 

5% weight reduction or not, using cross-sectional data. Analysis determined that 

a sample size of 400 was large enough to detect an odds ratio of< 2.0 with 

power = .8 and a .05 type I error rate (two-tailed). 149
• 

150 

SAMPLE 

Records of all veterans entering Levels 1 and 2 of the MO VEl Prog·ram at 

CNVAMC from July 1, 2008 to May 31, 2010 were included. Initially, participants 

who met any of the following conditions were excluded: age at baseline of 90 

years and above; a history of surgical intervention for weight reduction; or 

documented pregnancy during the study. Expected weight changes associated 

with surgical intervention or pregnancy could skew the data. Additionally, data 

were collected to determine if any participants died during the study period. 

Later, those who died during the study observation period were removed from 

the data set, as death would be expected to influence the outcomes of weight as 

well as serum laboratory test results. 
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VARIABLES AND MEASUREMENT METHODS 

Several measures drawing evidence from practice were employed in the 

study. Framework components, concepts and measures for the study are listed 

in the Table 1. 
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Table 1 Framework and variable summary 

Framework Concept Measure Level of Codes 
Component Measurement 

Date Scale time from baseline In weeks 

,Ciic:mt~Singulcu:ity. ., I ' > >· . •••. ' <''/.;' ., .·' · ............ •'\< . ' ::.c '} •, .. ,.: ·:·:; ·::···· .. '•:}; ·::;> .·.·.·. 
CLIENT Demographic Age Scale #in years 
Background Characteristics 
Variables 

Gender Nominal O=M 
1=F 

Ethnicity Nominal O=not hisp 
1=Hisp 
2=unk 

Race Nominal O=W 
1=B 
2=0ther 

Social Influence Marital Status Nominal 0= married 
1 =not married 

Previous Health Number of Scale #of ICD-9 
Care Experience Comorbidities codes/dx counted 

Comorbidity lndexa Scale Calculated 
Comorbidity-DM Nominal O=no 

1=yes 

Comorbidity-HTN Nominal O=no 
1=yes 

Comorbidity- Nominal O=no 
Hyperlipidemia 1=yes 

BMI Scale Calculated 
Environmental Rurality Nominal Transform zip to 
Resources RUCA2 codes 

O=urban (1-3) 
1 =rural (4-1 0) 

VA Priority Group Ordinal 1-8 
:: Cli¢.nt:•·· ; . · .. ,. .. ''· ... ::}·.· ····. ,,;li···· 

1 > ¥;;,,%~ '' c;''i'1 1:····~ ···z<·····.···· : .• •; .. ; 
1::··••···•::;. ··· }< .•.• ;·,: •• ::?ir~\~ •• ·.<:. Professionai 

•.. ,··:· .. · :_: 

' •. }:;~;;,,j;,;{ .• :< :;; : Jnter~ction•·< \,.,,·:.·.:, .... · ', , ;·.~·\ ~.... ·.. ·:·_...,,. I , . :.;;, .i :{ · .. :> >< j,:.···: ;· > X i; :, \ .· ... ' .• ; ' , .. :.•>i , / ..• ~.; '>!'/. • .• , . 

INTERVENTION Information Group visits Scale # 
Variables for each provider 

Decisional Control Individual visits Scale # 
for each provider 

Individual Telephone Scale # 
visits 
for each provider 

Health .Outcome , ? •. '<;.;;. . '.·' : <' ,"· ... · , ~ ... ;i' .•.•. ,, ·:' ,:.::.•,<:. .: ,, ,··::· , ,,:;. 
. ·:~_ :· .,T ,, '<':: '· 

•., 

OUTCOME Clinical Health Weight Scale # in lbs from record 
Variables Status Indicators 

Weight reduction Scale # Calculated lbs 
Weight reduction 5% Nominal O=no, 1=yes 
HgbA1C reduction Scale # 
BP- systolic reduction Scale # 
BP - diastolic Scale # 
reduction 
Total cholesterol Scale # 
reduction 
HDL elevation Scale # 
LDL reduction Scale # . . . . 

a Comorbidltles will be evaluated m an mdex score based on md!vldua//CD-9 codes at base/me . 
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Client Background Variables 

Client background concepts included demographic characteristics; social 

influence; previous health-care experience; and environmental resources. 

Demographic characteristics included: age; gender; ethnicity; and race. 

Demographic characteristics were measured directly from the medical record. 

Missing ethnic or racial data were supplemented with data from prior years. 

Social influence included marital status that was measured directly from 

documentation in the medical record. 

Previous health-care experience included comorbidities and BMI. 

Comorbidities were indexed by several measures including: 1) the total number 

of co-morbid conditions; 2) select co-morbid conditions of diabetes, hypertension, 

and hyperlipidemia, notable comorbidities of obesity; and 3) the Charlson 

Comorbidity Index (CCI). The CCI is widely used in health-care research. It 

contains 19 categories of comorbidity, 151 defined primarily by ICD-9 (International 

Classification of Diseases, version 9) codes and a few procedure codes.152 Each 

of the 19 categories has an associated weight based on the adjusted risk of one

year mortality.151 The total CCI score reflects the cumulative increased likelihood 

of one-year mortality.151 CCI scores range from 0 to 37.151 The higher the CCI 

score, the more.severe the burden of comorbidity. 151 Table 2 .contains the 

weights for each condition 151 and the corresponding ICD-9 codes.152 The 

information in Table 2 was used to calculate the CCI score. BMI was calculated 

from height and weight in the medical record using weight in kilograms divided by 
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height in meters squared after converting weight in pounds to kilograms and 

height in inches to meters (1 pound = 0.4536 kilogram, 1 inch = 0.0254 meter).2 

Table 2 Weighted index of comorbidity with /CD-9 codes152 

Assigned Condition ICD-9 codes 
weights for 
diseases 

1 Myocardial infarct 410-410.9, 412 
1 Congestive heart failure 428-428.9 

1 Peripheral vascular disease 443.9, 441' 441.9, 
785.4,V43.4, 38.48 

1 Cerebrovascular disease 430-438 

1 ·Dementia 290-290.9 

1 Chronic pulmonary disease 490-496, 500-505, 506.4 

1 Connective tissue disease 710, 710.1' 71 0.4, 714-
714.2, 714.81' 725 

1 Ulcer disease 531-534.9 

1 Mild liver disease 571.2, 571.5, 571.6, 
571.4-571.49 

1 Diabetes 250-250.3, 250.7 

2 Hemiplegia 344.1' 342-342.9 
2 Moderate or severe renal disease 582-582.9, 583-583.7, 

585, 586, 588-588.9 
2 Diabetes with end organ damage 250.4-250.6 

2 Any tumor 140-172.9, 174-195.8 

2 Leukemia 200-208.9* 

2 Lymphoma 200-208.9* 

3 Moderate or severe liver disease 572.2-572.8, 456-456.21 
6 Metastatic solid tumor 196-199.1 
6 AIDS 42-44.9 

* Leukemia and lymphoma were addressed together. , ... ,£ 
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Environmental resources included rurality and VA priority groups. Rurality 

was based on the participant's zip code in the medical record which was used to 

identifY the corresponding Rural Urban Commuting Area -(RUCA) code.116 RUCA 

codes of 1 to 3 were coded as urban; while RUCA codes of 4-10 were coded as 

rural. 116 VA priority groups ~re classifications, based on level of service and 

disability, defined by federal legislation that provide information about resources 

available to veterans.123 Health-care coverage for inpatient and outpatient care, 

medication, and extended-care services vary by VA Priority Group. VA Priority 

Groups in this study were expected to range from 1 to 8 with Priority Group 1 

being the highest priority and entitling the veteran to the most coverage with 

coverage in all categories of care, including inpatient, outpatient, medication, and 

extended care, with no copay. 124 

Intervention Variables 

Intervention variables included the concepts of information and decisional 

control. Information was measured based on the number of group visits with 

each of the various providers as documented in the medical record. Decisional 

control had two measures: 1) individual visits in person with each of the various 

providers, and 2) individual telephone visits with each of the various providers. 

Both individual and telephone visits were optional components of the MOVE! 

Program. 

For additional analysis, intervention variables were used to determine 

treatment group for MPPs. The two groups were defined using 1) those 
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participants who self-managed at home (Level 1) and 2) those who participated 

in group visits (Level 2). Level 1 consisted of participants who attended no group 

visits beyond the day of orientation. Level 2 consisted of participants who 

attended one or more group visits beyond the day of orientation. 

Outcome Variables 

Outcomes variables included clinical status indicators. Clinical status 

indicators were measured by weight, HgbA1 C, BP, and serum lipid levels. 

Weight was determined by the documentation in the medical record. Weight 

reduction was defined as the baseline weight in pounds minus the final 

documented weight in pounds. A weight reduction of 5o/o or more was based on 

the percentage of weight reduction from the baseline weight. HgbA1C, BP, TC, 

HDL, and LDL were obtained directly from the medical record. Where there was 

more than one value available for an outcome measure for a given day, only the 

first value of the day was collected for analysis. 

DATA ANALYSIS 

Data were analyzed using SPSS Graduate Pack 18.153 Descriptive 

statistics were used to describe baseline characteristics of MPPs·, intervention 

characteristics, and .outcomes. 
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Specific Aim 1 

Aim 1 examined weight as an outcome measure. Baseline background 

characteristics (age, gender, ethnicity, race, marital status, comorbidities, body 

mass index, rurality, and VA priority group) were considered fixed. Exposures to 

the intervention were covariates (number of group, individual, and telephone 

interventions by provider). The hypothesis was that participants who were: 

younger; male; non-Hispanic; White; married; experiencing fewer comorbidities; 

urban dwellers; in priority groups with more resources; and exposed to more 

group visits would have ·greater weight reduction over time. The effect of time 

and the interaction of group and time were examined to determine differences 

over time by group. This aim was evaluated in three ways. 

1. First, a dichotomous variable was created that represented whether a 

participant reduced weight by at least 5% (O=no, 1 =yes) from baseline to the 

final weight. The dichotomous weight reduction variable served as the 

dependent variable in a logistic regression model to determine predictors of 

reaching this 5% threshold of weight reduction. 

2. Second, a continuous variable was created representing weight reduction in 

pounds from baseline to the final weight. This continuous variable served as 

the dependent variable in a multiple regression model to determine predictors· 

of weight reduction. 

3. Third, repeated measures of weight were used to examine the weight 

trajectory over time and the predictors of weight reduction using generalized 

estimating equations (GEE). 
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Specific Aim 2 

Aim 2 examined HgbA1C as an outcome measure. Baseline background · 

characteristics (age, gender, ethnicity, race, marital status, comorbidities, body 

mass index, rurality, and VA priority group) were considered fixed. Exposures to 

the intervention were covariates (number of group, individual, and telephone 

interventions by provider). The hypothesis was that participants who were: 

younger; male; non-Hispanic; White; married; experiencing fewer comorbidities; 

diabetics, urban dwellers; in priority groups with more resources; exposed to 

more group visits; and larger weight reducers would have lower HgbA1C levels 

over time. The effect of time and the interaction of group and time were 

examined. This aim was evaluated in two ways. 

1. First, a continuous variable was created representing HgbA1 C reduction from 

baseline to the final assessment. This continuous variable served as the 

dependent variable in a multiple ·regression model to determine predictors of 

HgbA1C reduction. 

2. Second, repeated measures of HgbA1C were used to examine the HgbA1C 

trajectory over time and the predictors of HgbA1C reduction using GEE. 

Specific Aim 3 

Aim 3 examined systolic and diastolic blood pressure as outcome measures. 

Baseline background characteristics (age, gender, ethnicity, race, marital status, 

comorbidities, body mass index, rurality, and VA priority group) were considered 

fixed. Exposures to the intervention were covariates (number of group, 
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individual, and telephone interventions by provider). The hypothesis was that 

participants who were: younger; male; non-Hispanic; White; married; 

experiencing fewer comorbidities; urban dwellers; in priority groups with more 

resources; exposed to more group visits; and larger weight reducers would have 

lower blood pressure over time. The effect of time and the interaction of group 

and time were examined. This aim was evaluated in two ways. 

1. First, a continuous variable was created representing blood pressure 

reduction from baseline to the final assessment. Systolic and diastolic blood 

pressure were examined separately. Each continuous variable served as the 

dependent variable in a multiple regression model to determine predictors of 

blood pressure reduction. 

2. Second, repeated measures of blood pressure were used to examine the 

blood pressure trajectory over time and the predictors of blood pressure 

reduction using GEE. 

Specific Aim 4 

Aim 4 examined several serum lipid levels as outcome measures. TC, HDL 

and LDL were included. Baseline background characteristics (age, gender, 

ethnicity, race, marital status, comorbidities, body mass index, rurality, and VA 

priority group) were considered fixed. Exposures to the intervention were 

covariates (number of group, individual, and telephone interventions by provider). 

The hypothesis was that participants who were: younger; male; non-Hispanic; 

White; married; experiencing fewer comorbidities; urban dwellers; in priority 
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groups with more resources; exposed to more group visits; and larger weight 

reducers would have improved serum lipid levels (lower TC, higher HDL, and 

lower LDL) over time. The effect of time and the interaction of group and time 

were examined. This aim was evaluated in two ways. 

1. First, continuous variables were created representing improvement in each of 

the lipid levels from baseline to the final assessment. Each continuous 

variable served as the dependent variable in a multiple regression model to 

determine predictors of improved lipid levels. 
J 

2. Second, repeated measures of lipids were used to examine the select lipid 

trajectory over time and the predictors of lipid improvement using ·GEE. 

Model for Evaluation of Specific Aim 1 with Multiple Logistic Regression 

The basic model for data analysis of the dichotomous outcome of 5°/o 

weight reduction in specific aim 1 approach 1, logistic regression, is:· 

Log [p/1-p] = bo + b1Age + b2-12 Other background variables + b13Group 

Classes with RN + b14-2s Other intervention variables + b26 Group + b21 Time + 

b2a Group*Time 

where Log [p/1-p] is the natural log of the odds for achieving a So/a weight 

reduction between baseline and final data point, bo is the intercept or constant, b1 

is the increment in the log of the odds for age, b2-12 are the increments in the log 

of the odds for other background variables, b13 is the increment in the log of the 

odds for group classes with the RN, b14-2s are the increments for the log of the 

odds for the other intervention variables, b26 is the increment in the log of the 



odds for group (MOVE! Program Level1 Self-management Support or Level2 

Group), b21 is the increment in the log of the odds for time in weeks from 

baseline, and b2a is the increment for the log of the odds for the interaction 

between group and time. 154
· 

155 See Tables 3 and 4 for a full list of numbered 

variables included in the model. 

Table 3 Numbered client background variables 

Framework Measure Variables in 
Component Regression 

Equation 

: '-'••es!.··.·· ··' .. -,;.·?. 
•. .,: ·,. ·> ,· •••. ,;; ··, 

· ... ·:·. .: "··:·,:,,;·;/ :' .,··· '''' .. '·1 ..•. , 
.··.·.····· ,.,. < : ; 

.•.. ······';·::.';:':~:··· .......... \' . 
........... · ;,.,, i' 

CLiENT Age b1(age) 
Backgrmmd 
Variables 

Gender b2(gender) 

Ethnicity b3(ethnicity) 

Race b4(race) 

Marital Status bs(MS) 

Number of bs(Comorbid) 
Comorbidities 

Charlson Comorbidity b7(CCI) 
Index Score 

Comorbidity-DM bs(DM) 

Comorbidity-HTN bs(HTN) 

Comorbidity- bsa(Hyperlipidemia) 
Hyperlipidemia 

BMI b10(BMI) 

Rurality b11(Rural) 

VA Priority Group b12(VA Priority Group) 
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Table 4 Numbered intervention variables 

Variables 

Individual visits 

Individual Telephone 
visits 

Group 

Time 

b14(Group/Ciass RD

Nutrition) 

b15(Group/Ciass PT/KT

Physical Activity) 

b16(Group/Ciass Psych

Behavioral) 

b17(Group/Ciass My 

Healthe Veteran) 

b18(1ndividual RN) 

b19(1nd RD-Nutrition) 

b20(lnd PT/KT-PA) 

b21(1nd Psych-Behavioral) 

b22(1nd Telephone RN) 

b23(1nd Tele RD-Nutrition) 

b24(1nd Tele PT/KT-PA) 

b25(1nd Tele Psych-Behav) 

b26(group-Level 1" or 2) 

b27(time) 

54 



Model for Evaluation of Specific Aims with Multiple Regression using OLS 

The basic model for data analysis of scale or interval outcomes is: 

Y= bo + b1 Age + b2-12 Other other background variables + b13Group Class 

with RN + b14-2s Other intervention variables + b26 Group + b21 Time + b2a 

Group*Time +e 
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where Y is the outcome such as weight reduction in pounds (last weight-baseline 

weight), bois the intercept, b1 is the effect of age, b2-12 are the effects of other 

background variables, b13 is the effect of classes with RN, b14-2s are the effects of 

other intervention variables, b26 is the effect. of group (MOVE! Program Level 1 

Self-management Support or Level 2 Group), b21 is the effect of time in weeks 

from baseline, b2a is the effect of the interaction between group and time, and e is 

the error term.155 See Tables 3 and 4 for a full list of numbered variables 

included in the model. 

Model for Evaluation of Specific Aims with Repeated Measures using 

Generalized Estimating Equations 

Sophisticated methods were needed to model change over time and 

analyze repeated measures where data are nested (e.g., visits within people). 156 

Using GEE provided a single regression coefficient representing the within

person effects (changes over time) and between-person effects (differences 

between pe~ple and differences between people over time), while allowing for 

differences in the number of and spacing of the data points.157 The benefit of this 

approach using repeated measurers is that all available data are used to address 
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the research question rather than only two data points. 157 The challenge with 

repeated measures is that the analysis is more complex and one must address 

the correlation of repeated observations because the observations are not 

independent of each other. 157 The repeated measures are correlated and have 

correlated errors which requires the use of special statistical methods.157
• 

158 

GEE analysis estimates a variance parameter indicating that variance in the 

outcome is equal over time. The single regression coefficient in GEE analysis 

results from an aggregated evaluation of within-participant and between

participant relationships. While GEE analysis offers many options for modeling 

the correlation structure and Twisk identifies at least five different options for 

modeling the correlation in GEE analysis, the exchangeable correlation structure 

was used in the analyses for this study because correlations between 

subsequent measures are assumed to be the same and the exchangeable 

structure does the least damage to the data.157 

Modeling the trajectory of weight over time involved multiple steps, 

including: reviewing the data and cleaning it so that all the variables were 

represented as intended; formatting the data to the version required by SPSS for 

analysis; examining the background and intervention variables for inclusion in the 

model; using the exchangeable method for modeling the correlation structure; 

using maximum likelihood to fit the model; examining all the variables of interest 

for significance and then building a model that reflects the effect of variables of 

interest as well as statistically significant variables to address the research 

question. SPSS 18 Graduate Pack had the capability to examine outcomes over 



time with GEE, specifically, generalized linear mixed model (mixed model, 

linear).153 

SUMMARY 
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The overall objective of this descriptive exploratory study of longitudinal 

data was to identify who benefits from the MOVE! Program at CNVAMC and 

when. The goal was to determine if the MOVE! Program participants' pattern of 

weight varied over time by: a) MPP background characteristics (age, gender, 

ethnicity, race, marital status, comorbidities, body mass index, rurality, and VA 

priority group); and b) exposure to MOVE! Program components (group, 

individual, and telephone visits offered by specific providers). While the primary 

dependent variable was weight, secondary outcome variables included HgbA1C, 

blood pressure, and serum lipid levels. The investigator consulted with key 

personnel at CNVAMC prior to developing the data collection procedure. The 

HAC approved the proposed study. The sample included data from electronic 

medical records of MOVE! Program participants. The effect for logistic 

regression was estimated to be adequate, given the sample size for the study. 

Data analysis included descriptive statistics, logistic regression, multiple 

regression- ordinary least squares regression, as well as generalized estimating 

equations. 



CHAPTER IV 

RESULTS 

This chapter describes the results of the data analyses. A descriptive, 

exploratory desigr:1 was used in analyzing longitudinal data from electronic 

records to investigate variations in weight and other outcomes as a function of 

both veteran background and intervention variables. Initially, 42·9 names were 

identified from records of MOVE! Program participants entering the CNVAMC 

MOVE! Program from July 1, 2008 to May 31, 2010. Twenty-five were 

eliminated; of these, seven died during the study observation period, five were 

non-veterans, five were repeated names, four began the program before the 

study start date, two were not found in the electronic medical record, one had no 

documented orientation, and one had a history of gastric bypass surgery. None 

were 90 years of age or more. None were pregnant. Thus, the final sample 

included 404 MOVE! Program participants (MPPs). 

58 
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SAMPLE BACKGROUND CHARACTERISTICS 

Background characteristics included: demographic characteristics; social 

influence; previous health-care experience; and environmental resources. The 

sample was primarily non-Hispanic (96% ), urban (83% ), and male ( -80o/o ). The 

mean age was 56.44 years. Over half of the sample were Black (58.4%,) and 

married (58.4%). Because only three participants were classified as "other", 

these three participants were added to the White group for further analyses. 

Participants had over eight comorbidities (8.65) ·on average; but 51.5o/o had a 

Charlson Comorbidity Index score of zero (51.5o/o). The sample had common 

comorbidities associated with obesity, including diabetes (30.2%), hypertension 

(60.9o/o ), and hyperlipidemia (54.0% ). The average body mass index was -35. 

The sample was divided among all eight VA Priority Groups, but Group 1 (35°/o) 

and Group 5 (24o/o) accounted for over half of the sample. For further analyses, 

the VA Priority Groups were examined as dichotomized resources, with those in 

Groups 1 through 4 having more resources and those in Groups 5 through 8 

having fewer resources. Table 5 summarizes all the baseline background 

characteristics of the sample. Table 6 describes the sample in terms of 

diagnoses contributing to the Charlson Comorbidity Index scores. The range of 

observations for MPPs was 1 to 117 with 51 o/o of the MPPs having 10 or more 

observations or visits; see histogram in Figure 3. 
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VisitNumber 

Figure 3 Observations per MPP 

90 120 

Mean= 13.06 
Std. Dev. = 13.055 
N=404 
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Table 5 Baseline background characteristics 

Measure Mean (SO} #(o/o} 

Age (range 21-81) 56.44 (11.27) 

Gender 

Male 321 (79.5) 

Female 83 (20.5) 

Ethnicity 

Hispanic 7 (1.7) 

Non-Hispanic 388 (96.0) 

Unknown 9 (2.2) 

Race 

White ' 165 (40.8) 

Black 236 (58.4) 

Other 3 (0.7) 

Marital Status 

Married 236 (58.4) 

Not Married 168 (41.6) 

Comorbidities 

Number (range 0-27) 8.65 (5.32) 

CCI (range 0-7) 0.86 (1.18) 

0 208 (51.5) 

1 112 (27.7) 

2 ' 43 (1 0.6) 

3 22 (5.4) 

4 15 (3.7) 

5 2 (0.5) 



Table 5 Baseline background characteristics (continued) 

6 

7 

Diabetes 

Hypertension 

Hyperlipidemia 

BMI (range 25.33 to 62.69) 34.96 (5.94) 

BMI 25 to29.99 

BMI 30-34.99 

BMI 35-39.99 

BMI 40 or more 

Rurality 

Urban 

Rural 

VA Priority Group 

1 (Most resources) 

2 

3 

4 

5 

6 

7 

8 (Least resources) 

1 (0.2) 

1 (0.2) 

122 (30.2) 

246 (60.9) 

218 (54.0) 

74(18.3) 

163(40.3) 

97(24.0) 

70(17.3) 

335 (82.9) 

69 (17.1) 

143 (35.4) 

50 (12.4) 

56 (13.9) 

3 (0.7) 

98 (24.3) 

16 (4.0) 

2 (0.5) 

36 (8.9) 
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Table 6 Diagnoses contributing to Charleson Comorbidity Index scores 

Diagnosis #(o/o) 

Myocardial infarct * 

Congestive heart failure 12(3.0) 

Peripheral vascular disease 9(2.2) 

Cerebrovascular disease 18(4.5) 

Dementia * 

Chronic pulmonary disease 52(12.9) 

Connective tissue disease * 

Ulcer disease 9(2.2) 

Mild liver disease * 

Diabetes 94(23.3) 

Hemiplegia * 

Moderate or severe renal disease 11(2.7) 

Diabetes with end organ damage 28(6.9) 

Any tumor 26(6.4) 

Leukemia * 

Lymphoma * 

Moderate or severe liver disease * 

Metastatic solid tumor * 

AIDS * 

*N~5 
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BASELINE CLINICAL HEALTH STATUS INDICATORS 

Clinical status indicators included weight, HgbA1C, BP, and select serum 

lipid levels. At baseline, the sample included participants with a wide range of 

weight from 149 to 459 pounds, with a mean of 236.86 (SO = 44.5) pounds. The 

average HgbA1C was 6.89 (SO = 1.45). Table 7 summarizes all the baseline 

clinical health status indicators. The expected normal range for: weight varied 

by height; HgbA1C was 4.4 to 6.4%; systolic blood pressure was < 120mmHg; 

diastolic blood pressure was < 80mmHg; TC was < 200mg/dl; LDL was < 

1 OOmg/dl; and HDL was > 40mg/dl for males and >50mg/dl for females. 

Table 7 Baseline clinical health status indicators 

Measure N Range Mean (SO) Median 

Weight (pounds) 404 149-459 236.86 (44.5) 229.85 

HgbA1C (%) 167 4.7- 13.4 6.89 (1.45) 6.50 

Blood Pressure 

Systolic (mmHg) 397 91-190 128.60 (16.25) 128 

Diastolic (mmHg) 397 50-113 72.96 (1 0.50) 72 

TC (mg/dl) 308 96-390 180.52 (39.76) 177.5 

LDL (mg/dl) 303 35.2-299 1 04.46 (34.27) 101 

HDL (mg/dl) 306 20-126 45.95 (13.98) 43 
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INTERVENTION PARTICIPATION 

Interventions included information (group visits) and decisional control 

(individual in-person visits and individual telephone visits). The majority of the 

visits were group visits. There were no individual visits for physical activity with 

the occupational therapist or physical therapist. However, there were two visits 

for physical activity with the kinesthetic therapist. There were no individual visits 

with the psychologist or psychiatrist. The only telephone visits were with the 

registered nurse (RN) and the registered dietitian (RD). Two groups were 

defined for the purpose of comparison: 1) self-managed (SM) at home or those 

attending no group visit beyond the day of orientation, and 2) group attendees 

(GA) or those attending one or more group sessions beyond the day of 

orientation. Over half of the participants fell into the GA classification (n=226, 

55.9o/o ). Table 8 provides more detail on the various interventions documented in 

the electronic medical record. 
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Table 8 Interventions documented 

Type N Range* Mean (SD) 

Group Visits 
RN Orientation (Goals) 404 1-2 1.01 (0.07) 

RD #1 (Portions) 153 1-8 1.63(1.15) 

RD #2 (Reading Labels) 148 1-9 1.45(1.11) 

RD #3 (Eating Out) 138 1-9 1.32(0.99) 

RD #4 (Grocery Shopping) 96 1-7 1.45(1.08) 

RD #5 (Holiday Eating) 19 1-1 1.00(0.00) 

RD #6 (Lifestyle) 62 1-3 1.31 (0.64) 

Total Group RD 207 1-35 4.28(4.38) 

PA #1 (Importance of Exercise) 106 1-8 1.57(1.32) 

PA #2 (Exercise For You) 72 1-6 1.51 (1.06) 

Total Group PA 129 1-14 2.13(2.21) 

Psych #1 (Behaviors #1) 146 1-10 1.45(1.15) 

Psych #2 (Behaviors #2) 41 1-2 1.05(0.22) 

Total Group Psych 152 1-11 1.67(1.33) 

RN MyHealtheVet 63 1-6 1.52(1.12) 

RN Maintenance 18 1-4 2.00(0.97) 

Total All Group Visits 404 1-71 4.83(6.84) 

Individual 
RN 15 1-3 1.40(0.63) 

RD 9 1-2 1.11 (0.33) 

PAKT 2 1-1 1.00(0.00) 

Telephone 
RN 262 1-3 1.94(0.69) 

RD 2 1-1 1.00(0.00) 

*Range is for those who participated in a given intervention, not the total group. 
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HEALTH OUTCOMES 

The study had several outcomes of interest. Weight was the primary 

outcome. Related biomarkers, including HgbA1C, BP, and serum lipids, were 

examined as secondary outcomes. Table 9 provides an overview of the health 

outcomes. The number of participants varied for secondary outcomes because 

these measures were not required components of the MOVE! Program. Health 

outcomes are described in detail under the following aims. 

Table 9 Health outcomes 

Type N Range* Mean (SO) Median 

Weight Reduction 404 -27.90, 84.00 2.78(11.39) 1.25 

% Weight Reduction 404 -11.67,26.33 1.07(4.26) .01 

HgbA1C Reduction 167 -4.20, 5.10 0.15(1.01) ·o 

SBP Reduction 397 -60, 66 -0.98(18.59) 0 

DBP Reduction 397 -42, 39 -0.58(11.88) 0 

TC Reduction 308 -104, 173 6. 71 (30.85) 0 
Adjusted -85, 78 5.72(26.08) 0 

LDL Reduction 303 -95, 155.4 5.02(26.95) 0 
Adjusted -72, 74.8 4.19(22. 71) 0 

HDL Elevation/Improvement 
306 -29, 18 0.11 (6.03) 0 

Adjusted -18, 18 0.02(5.63) 0 

*Range is for those who participated in a given intervention, not the total group. 
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PRIMARY OUTCOMES 

Aim 1- Part 1 

The following results address the primary aim which was to determine if 

weight varied over time by: a) MPP background characteristics (age, gender, 

ethnicity, race, marital status, comorbidities, body mass index, rurality, and VA 

priority group); and b) exposure to MOVE! Program components (group, 

individual, and telephone visits). The logistic regression model was employed to 

determine predictors of achieving the weight reduction threshold of 5%, defined 

as successful weight reduction. 

First, a dichotomous variable was created representing whether a 

participant reduced weight by at least So/o (O=no, 1 =yes) from baseline to the final 

weight. Those achieving a weight reduction of So/o or more between the baseline 

and last available weight accounted for 13.1 o/o (n= 53), approximately one out of 

every eight M PPs. Each block of independent variables was entered into the 

regression equation. Background variables were entered into the equation first, 

with variables representing demographic characteristics followed by social 

influence, previous health care experience, and then environmental factors. 

Significant variables were retained (p~.05). Ethnicity was omitted from analyses 

because of lack of variability. Then, intervention variables were entered into the 

equation .in blocks examining group, total number of group classes attended, total 

number of group classes attended by category (e.g., 1-7, 8-11, 12 or more), total 

number of group classes attended by provider type (e.g., RN, RD, physical 

activity provider, psychologist), total number of specific classes attended, total 
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number of individual visits by provider type, and total number of telephone visits 

by provider type. Significant variables were retained (p~.05). Group orientation 

classes were excluded from· specific class analyses because of a lack of 

variance, in that all participants were required to attend a group orientation class. 

Group maintenance classes were excluded from specific class analyses because 

attendance at this class was invited after four months in group classes or after 

weight reduction of 5% was achieved. Finally, time was examined in total weeks, 

along with the interaction of time and group. Significant variables were retained 

(p~.05). Then, variables of interesfrepresenting each component of the model 

wer~ added back to the model to demonstrate the effect of the variable on the 

outcome, as long as the overall model significance remained .05 or less. 

Individual variables in the model were considered significant if p<.1 0 since this 

was an exploratory study. 

In· the final analysis, age, group attendance beyond the day of orientation, 

attendance at the RD#5 (holiday eating) class, time, and the interaction between 

time and group were significant (see Table 1 0). The total number of group visits 

was not a significant variable in earlier analyses. For every year of age, the odds 

of achieving the 5% threshold for weight reduction increased by a factor of 1.04 

or 4°/o, holding other variables constant. Group attendees were over six times as 

likely to achieve the 5o/o weight reduction threshold at final observation as self

managed participants, holding other variables constant. Each attendance of RD 

#5 class increased the odds of achieving the 5°/o threshold for weight reduction 

by a factor of 3.67 or 367%, holding other variables constant. Each week of 
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exposure increased the odds of achieving the· 5% threshold for weight reduction 

by a factor of 1.02 or 1 02o/o, holding other variables constant. Additionally, there 

was an interaction between time and group, such that the effect of exposure over 

time is slightly less for group attendees, or the advantage of being a group 

attendee slightly diminished over time. 
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Table 10 Final logistic regression model for successful weight reduction 

Variable b OR p 

Age .04 1.04 .03 * 

Female· .06 1.06 .90 

Black -.43 .65 .19 

Unmarried .46 1.58 .17 

CCI -.10 .91 .49 

Baseline BMI .02 1.02 .46 

Rural -.62 .54 .20 

More VA Resources -.22 .80 .51 

Group Attendee 1;89 6.61 <.01 * 

Group RD#5 Holiday Eating 1.3 3.67 .01 * 

Total Weeks .02 1.02 .09 * 

Total Weeks X 
Group Attendee -.03 .97 .03 * 

Constant -5.80 .00 <.01 * 

Cox & Snell 
R2 x2 df p 

Overall Model .08 32.62 12 . <.01 * 

Hosmer and 
Lemeshow Test 5.41 8 .71 

*p<.10 
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Aim 1- Part 2 

The following results further address this aim by examining the outcome of 

weight reduction with a continuous variable, weight reduction in pounds from· 

baseline to the final weight. This continuous variable served as the dependent 

variable in a multiple regression model to determine predictors of weight 

reduction. The same process was used to enter blocks of variables into the 

logistic and multiple regression equations. Then, variables of interest 

representing each component of the model were added back to the analysis to 

demonstrate the effect of the variable on the outcome, as long as the overall 

model significance remained .05 or less. Non-significant interaction terms were 

not added back into the model. A continuous variable was created to adjust for 

the extreme outliers (see Figure 4 ), with a weight reduction of 50 pounds or 

more. Those data were rerun with no differences in the model. Therefore, 

original unadjusted data were used for this analysis. In the final analysis, age, 

baseline BMI, number of group classes attended, and number of telephone visits 

with the RN were significant (see Table 11). For each year of age, weight was 

.14 pounds lower, holding other variables constant. For each unit of BMI, weight 

was .47 pounds lower on average, holding other variables constant. For each 

group class attended, weight was .19 pounds lower, holding other variables 

constant. For each telephone visit, weight was 1.42 pounds highe·r on av~rage. 
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Table 11 Final multiple regression model for weight reduction in pounds 

Variable b SE t p 

Age .14 .06 2.27 .02 * 

Female -1.11 1.53 -.73 .47 

Black -1.44 1.16 -1.25 .21 

Unmarried .29 1.19 .24 .81 

CCI -.57 .49 -1.16 .25 

Baseline BMI .47 .10 4.76 <.01 * 

Rural -1.08 1.49 -.72 .47 

More VA Resources -1.48 1.19 -1.25 .21 

Group Attendee -.43 1.27 -.34 .73 

# Group Classes .19 .09 2.09 .04 * 

Tel eRN -1.42 .63 -2.25 .03 * 

Total Weeks -.01 .02 -.07 .94 

Constant -17.36 5.61 -3.09 <.01 * 

R2 F df p 

Overall Model .11 4.01 12 <.01 * 

*p<.10 
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Aim 1- Part 3 

The following results further address this aim by examining the trajectory 

of weight over time, along with the effect of background and intervention 

variables. The continuous variable of weight served as the dependent repeated 

variable in GEE. Each block of independent variables was entered into the 

equation. Background variables were entered into the equation first with 

variables representing demographic characteristics followed by social influence, 

and previous health-care experience, and then environmental factors. Significant 

variables were retained (p~.05). Ethnicity was omitted from analyses because of 

lack of variability. Then, intervention variables were entered into the equation in 

blocks examining group, total number of group classes attended, total number of 

group classes attended by category (e.g., 1-7, 8-11, 12 or more), total number of 

group classes ·attended by provider type (e.g., RN, RD, physical activity provider, 

psychologist), total number of specific class.es attended, total number of 

individual visits by provider type, and total number of telephone visits by provider 

type. Significant variables were retained (p~.05). Group orientation classes 

were excluded from specific class analyses because of a lack of variance, in that 

all participants were required to attend a group orientation class. Group 

maintenance classes were excluded from specific class analyses because 

attendance at this class was invited after four months in group classes or after 

weight reduction of 5°/o was achieved. Finally, time was examined by day, along 

with the interaction of time and group. Day was used for GEE analysis rather 

than week to avoid having more than one data point for a given week. Significant 
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variables were retained (p~.05). Then, variables of interest representing each 

component of the model were added back to the model to demonstrate the effect 

of the variable on the outcome. Non-significant interaction terms were not added 

back into the model. Variables in the final model were considered significant if p 

<.1 0. SPSS does not provide overall model information for analyses using GEE. 

In the final analysis, gender, baseline BMI, and time were significant 

predictors of the weight trajectory (see Table 12). Females' weight on average 

was 28 pounds less than males', holding other variables constant. On average, 

all participants' weight was 6.2 pounds higher per unit of BMI, holding other 

variables constant. Weight was lower by .005 pounds per day of observation, 

holding other variables constant. This number was rounded to .01 in Table 12. 



Table 12 Final GEE model for weight trajectory 

Variable 

Age 

Female 

Black 

Unmarried 

CCI 

Baseline BMI 

Rural 

More VA Resources 

Group Attendee 

#Group Classes 

Day 

Intercept 

*p<.10 

N =404 

Observations = 3525 

B SE 

-.03 .14 

-28.03 3.10 

-.95 2.33 

-1.61 2.28 

.33 1.10 

6.20 .26 

.95 2.64 

-1.40 2.39 

.03 2.37 

-.12 .16 

-.01 .01 

29.16 13.65 

77 

p 

.85 

<.01 * 

.68 

.48 

.77 

<.01 * 

.72 

.56 

.99 

.45 

.08 * 

.03 * 
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SECONDARY OUTCOMES 

The same process was used to examine each of the secondary outcomes. 

The process for analyses using multiple regression follows. Each block of 

independent variables was entered into the regression equation. Background 

variables were entered into the equation first with variables representing 

demographic characteristics, followed by social influence, previous health care 

experience, and then environmental factors. Significant variables were retained 

(p~.05). Ethnicity was omitted from analyses because of lack of variability . 

. Then, intervention variables were entered into the equation in blocks examining 

group, total number _of group classes attended, total number of group classes 

attended by category (e.g., 1-7, 8-11, 12 or more), total number of group classes 

attended by provider type (e.g., .RN, RD, physical activity provider, psychologist), 

total number of specific classes attended, total number of individual visits by 

provider type, and total number of telephone visits by provider type. Significant 

variables were retained (p~.05). Group orientation classes were excluded from 

specific class analyses because of a lack of variance, in that all participants had 

to have a group orientation class. Group maintenance classes were excluded 

from specific class analyses because attendance at this class was invited after 

four months in group classes or after weight reduction of 5% was achieved. 

Finally, time was examined in total weeks along with the interaction of time and 

group. Significant variables were retained (p~.OS). Next, a block of variables 

representing weight reduction was examined. Significant variables were 

retained. Then, variables of interest representing each component of the model 



were added back to the· model to demonstrate the effect of the variable on the 

outcome, as long as the overall model significance remained .05 or less. Non

significant interaction terms were not added back into the model. Individual 

variables were considered significant when p < .1 0. 
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The process for analyses using GEE follows. Each block of independent 

variables was entered into the regression equation. Background variables were 

entered into the equation first with variables representing demographic 

characteristics, followed by social influence, and previous health-care 

experience, and then environmental factors. Significant variables were retained 

(p~.05). Ethnicity was omitted from analyses because of lack of variability. 

Then, intervention variables were entered into the equation in blocks examining 

group, total number of group classes attended, total number of group classes 

attended by category (e.g., 1-7, 8-11, 12 or more), total number of group classes 

attended by provider type (e.g., RN, RD, physical activity provider, psychologist), 

total number of specific classes attended, total number of individual visits by 

provider type, and total number of telephone visits by provider type. Significant 

variables were retai_ned (p~.05). Group orientation classes were excluded from 

specific class analyses because of a lack of variance, in that all participants had 

to have a group orientation class. Group maintenance classes were excluded 

from specific class analyses because attendance at this class was invited after 

four months in group classes or after weight reduction of 5o/o was achieved. 

Next, time was examined by day, along with the interaction of time and group. 

Day was used for GEE analysis rather than week to avoid having more than one 
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data point for a given week. Significant variables were retained (p~.05). Then, a 

block of variables were examined representing weight reduction. Significant 

variables were retained (p~.OS). Finally, variables of interest representing each 

component of the model were added back to the analysis to demonstrate the 

effect of the variable on the outcome. Variables in the final model with a p value 

less than .10 were considered significant; .10 was used because this was an 

exploratory study. Non-significant interaction terms were not added back into the 

model. SPSS does not provide overall model information for analyses using 

GEE. 

Aim 2- Part 1 

The following results address this aim by examining the outcome of 

HgbA1C reduction with a continuous variable. HgbA1C was measured as 

percentage. HgbA1 C reduction reflects the decrease in percentage points from 

baseline to the final observation. See Figure 5 for the outcome distribution. This 

continuous variable served as the dependent variable in the multiple regression 

model to determine predictors of HgbA1C reduction. In the final analysis, group 

attendees, total number of group visits, group visits for physical activity #2 

(exercise for you), and individual visits with the RD were significant (see Table 

13). For each group visit, HgbA1C was .1 0 percent lower, holding other variables 

constant, while group attendees on average had about a half a percent higher 

HgbA1C than self-managed participants. For each attendance at PA#2 class, 

HgbA1C was.38 percent higher on average, holding other variables constant. On 



average, HgbA1 C was 1.31 percent lower for each individual visit with the RD 

holding other variables constant. 

-5.00 -2.50 .00 
HbgA1CReduction 

Figure 5 HgbA1C reduction 

2.50 5.00 

Mean= .1473 
Std. Dev. = 1.01197 
N= 167 
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Table 13 Final multiple regression model for HgbAtC reduction 

Variable b SE t p 

Age .01 .01 .96 .34 

Female .31 .22 1.42 .16 

Black -.04 .16 -.26 .80 

Unmarried .06 .16 .38 .71 

CCI -.05 .06 -.88 .38 

Baseline BMI -.01 .01 -.35 .73 

. Rural .02 .22 .11 .91 

More VA Resources -.01 .16 -.08 .94 

Group Attendee -.48 .18 -2.63 .01 * 

# Group Classes .10 .02 5.74 <·.01 * 

GroupPA#2- -.38 .14 -2.78 <.01 * 
Exercise and You 

lnd RD 1.31 .36 3.62 <.01 * 

Total Weeks .01 .00 .91 .36 

WtRedLBS .01 .01 .42 .68 

Constant -.39 .83 -.48 .63 

R2 F df P· 

Overall Model .25 3.53 14 <.01 * 

*p<.10 
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Aim 2- Part 2 

The following results further address this aim by examining the trajectory 

of HgbA1C over time, along with the effect of background and intervention 

variables. The continuous variable of HgbA1C served as the dependent repeated 

variable in GEE. In the final analysis, age, gender, baseline diagnosis of 

diabetes, and telephone visits with the RD were significant predictors of the 

HgbA1C trajectory (see Table 14). For each year of age, HgbA1C was .02 

percent lower, holding other variables constant. On average, females' HgbA1C 

was .52 percent lower than males', holding other variables constant. On 

average, those MPPs with a baseline diagnosis of diabetes had a HgbA1C more 

than one percent higher than those without the diagnosis at baseline, holding 

other variables constant. For each telephone visit with the RD, the HgbA1C was . 

on average more than one percent higher. 



Table 14 Final GEE model for HgbA1C trajectory 

Variable 

Age 

Female 

Black 

Unmarried 

CCI 

Diabetic 

Baseline BMI 

Rural 

More VA Resources 

Group Attendee 

#Group Classes 

TeleRD. 

Day 

WtRedLBS 

Intercept 

*p<.10 

N = 167 

Observations = 520 

B SE 

-.02 .01 

-.52. .17 

-.14 .15 

.18 .13 

-.01 .05 

1.10 .16 

.01 .01 

.08 .19 

-.15 .14 

-.04 .18 

.02 .02 

1.14 .21 

.00 .00 

-.01 .01 

6.98 .78 

84 

p 

.03 * 

<.01 * 

.38 

.18 

.88 

<.01 * 

.62 

.67 

.28 

.83 

.22 

<.01 * 

.62 

.20 

<.01 * 
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Aim 3 A- Part 1 

The following results address this aim by examining the outcome of 

systolic blood pressure (SBP) reduction with a continuous variable. SBP was 

measured in mmHg. SBP reduction reflects the decrease from baseline to the 

final observation. See Figure 6 for the outcome distribution. This continuous 

variable served as the dependent variable in a multiple regression model to 

determine predictors of SBP reduction. In the final analysis, age, race, total 

number of comorbidities, specific group classes including PA #2, RD #2, and RD 

#5, and individual RD visits.were significant (see Table 15). For each year of 

age, SBP was .18mmHg lower on average, holding other variables constant. On 

average, SBP among Blacks was 3.84 mmHg higher than for Whites, holding 

other variables constant. For each comorbidity, SBP was .45 mmHg higher, 

holding other variables constant. For each attendance of PA#2 (exercise for you) 

class, SBP was over 5mmHg higher, holding other variables constant. For each 

attendance of RD#2 (reading labels), SBP was 4mmHg lower on average, 

holding other variables constant. For each attendance of RD#5 (holiday eating), 

SBP was more than 11 mmHg higher, holding other variables constant. For each 

individual RD visit, SBP was almost 11 mmHg higher, holding other variables 

constant. 
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Table 15 Final multiple regression model for systolic blood pressure reduction 

Variable b SE t p 

Age .18 .10 1.80 .07 * 

Female 1.31 2.56 .51 .61 

Black -3.84 1.93 -.10 .05 * 

Unmarried -1.97 1.98 -.99 .32 

CCI -.10 .85 -.12 .91 

# Comorbidities -.45 .18 -2.44 .02 * 

Baseline BMI -.23 .17 -1.36 .18 

Rural 1.42 2.46 .58 .57 

More VA Resources 1.96 2.00 .98 .33 

Group Attendee -.69 2.13 -.32 .75 

# Group Classes .03 .39 .08 .94 

Group PA#2- -5.41 1.93 -2.80 <.01 * 
Exercise and You 

Group RD#2- 4.02 2.30 1.75 .08 * 
Reading Labels 

Group RD#5- -11.56 5.28 -2.19 .03 * 
Holiday Eating 

lnd RD -10.79 5.32 -2.03 .04 * 

Total Weeks . -.03 .03 -.76 .45 

WtRedLBS .13 .08 1.49 .14 

Constant 3.18 9.47 .34 .74 

R2 F df p 

Overall Model .11 2.87 17 <.01 * 

*p<.10 
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Aim 3 A- Part 2 

The following results further address this aim by examining the trajectory 

of SBP over time along with the effect of background and intervention variables. 

The continuous variable of SBP served as the dependent repeated variable in 

GEE. In the final analysis, age, race, marital status, baseline diagnosis of 

hypertension, CCI, BMI, VA resources, group class RD#5, telephone visits with 

the RN and RD, time, and interaction of time and group were significant (see 

Table 16). For each year of age, SBP was .18 mmHg higher on average, holding 

other variables constant. On average, SBP was 2.34mmHg higher among 

Blacks than Whites, holding other variables constant. On average, SBP was 

2.64 mmHg higher for unmarried MPPs than for married MPPs, holding other 

variables constant. On average, those with a diagnosis of hypertension at 

baseline had a SBP 6.58 mmHg higher than those without a diagnosis of 

hypertension at any given time, holding other variables constant. For each point 

on the CCI score, the SBP was 1.57 mmHg lower, holding other variables 

constant. On average, SBP was .5 mmHg higher for each unit of BMI, holding 

other variables constant. On average, SBP was 3.36 mmHg lower for those with 

more VA resources than for those with fewer VA resources, holding other 

variables constant. For each group RD#5 (holiday eating) class attended, SBP 

was 5.66 mmHg lower, holding other variables constant. For each telephone 

visit with the RN, SBP was about 1.5 mmHg lower, holding other variables 

constant. For each telephone visit with the RD, SBP was more than 10 mmHg 

higher on average, holding other variables constant. For each day of 
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observation, SBP was .01 mmHg higher holding other variables constant. The 

interaction of day and group attendance identified a desirable effect over time on 

SBP for group attendees. 
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Table 16 Final GEE model for SBP trajectory 

Variable B SE p 

Age .18 .06 <.01 * 

Female -2.25 1.59 .16 

Black 2.34 1.21 .05 * 

Unmarried 2.64 1.31 .04 * 

CCI -1.57 .50 <.01 * 

Hypertensive 6.58 1.28 <.01 * 

Baseline BMI .51 .10 <.01 * 

Rural -2.00 1.68 .23 

More VA Resources -3.36 1.29 <.01 * 

Group Attendee -1.16 1.41 .41 

# Group Classes -.05 .09 .57 

Group RD#5- -5.66 3.14 .07 * 
Holiday Eating 

Tele RN -1.58 .56 <.01 * 

Tele RD 10.66 4.34 .01 * 

Day .01 .01 <.01 * 

DayXGroupAttendee -.01 .01 .05 * 

WtRedLBS -.04 .05 .43 

Intercept 101.82 5.90 <.01· * 

*p<.10 

N = 397 

Observations = 2768 
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Aim 3 B - Part 1 

The following results address this aim by examining the outcome of 

diastolic blood pressure (DBP) reduction with a continuous variable. DBP was 

measured in mmHg. DBP reduction reflects the decrease from baseline to the 

final observation. See Figure 7 for the outcome distribution. This continuous 

variable served as the dependent variable in a multiple regression model to 

determine predictors of DBP reduction. In the final analysis, age, race, number 

of comorbidities, rurality, time, and weight reduction were significant (see Table 

17). For each year of age, DBP was .11 mmHg lower on average, holding other 

variables constant. On average, DBP among Blacks was almost 3 mmHg higher 

than for Whites, holding other variables constant. For each comorbidity, DBP 

was .21 mmHg higher on average, holding other variables constant. On average, 

DBP among rural dwellers was more than 4 mmHg lower than for urban dwellers, 

holding other variables constant. For each week of observation, DBP was .04 

mmHg higher holding other variables constant. For each pound of weight 

reduction, DBP was .11 mmHg lower, holding other variables constant. 
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Table 17 Final multiple regression model for diastolic blood pressure reduction 

Variable b SE t p 

Age .11 .06 1.73 .08 * 

Female 2.38 1.64 1.45 .15 

Black -2.73 1.24 -2.20 .03 * 

Unmarried -.53 1.27 -.41 .68 

# Comorbidities -.21 .11 -1.84 .07 * 

Baseline BMI -.12 .11 -1.08 .28 

Rural 4.17 1.58 2.64 <.01 * 

More VA Resources .81 1.28 .63 .53 

Group Attendee -.62 1.22 -.51 .61 

Total Weeks -.04 .02 -2.17 .03 * 

WtRedLBS .11 .05 2.01 <.05 * 

Constant 1.13 5.97 .19" .85 

R2 F df p 

Overall Model .08 2.96 11 <.01 * 

*p<.10 
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Aim 3 B - Part 2 

The following results further address this aim by examining the trajectory 

of DBP over time along with the effect of background and intervention variables. 

The continuous variable of DBP served as the dependent repeated variable in 

GEE. In the final analysis, age, marital status, baseline diagnoses of 

hypertension and diabetes, BMI, group classes, telephone visits with the RN, 

time, and the interaction of time and group were significant (see Table 18). For 

each year of age, the DBP .16 mmHg was lower on average, holding other 

variables constant. On average, unmarried MPP's DBP was 1.5 mmHg higher 

than married MPPs, holding other variables constant. On average, those with a· 

diagnosis of hypertension had a DBP 3.6 mmHg higher than those without a 

diagnosis of hypertension. On average, those with a diagnosis of diabetes had a 

DBP 3.6 mmHg higher than those without a diagnosis of diabetes at any given 

time. For each unit of BMI, DBP was .14 mmHg higher, holding other variables· 

constant. For each group class attended, the DBP trajectory was .09 mmHg 

lower, holding other variables constant. For each telephone visit with the RN, 

DBP was .66 mmHg lower, holding other variables constant. For each day of 

observation, DBP was .005 mmHg higher, holding other variables constant. The 

interaction of day and group attendance indicated that DBP was .007mmHg 

lower, holding other variables constant. Therefore, there was an advantage over 

time to being a group attendee, albeit an apparently trivial amount; it overcame 

the effect of time. These two numbers were rounded to the nearest hundredth in 

Table 18. 



Table 18 Final GEE model for DBP trajectory 

Variable 

Age 

Female 

Black 

Unmarried 

CCI 

Diabetes 

Hypertensive 

Baseline BMI 

Rural 

More VA Resources 

Group Attendee 

# Group Classes 

Tele RN 

Day 

DayXGroupAttendee 

WtRedLBS 

Intercept 

*p<.10 

N = 397 

Observations= 2768 

B SE 

-.16 .04 

-.49 .98 

1.26 .78 

1.53 .77 

-.27 .39 

-3.73 .96 

3.62 .83 

.14 .07 

-1.02 1.07 

. -1.11 .79 

.29 .90 

-.09 .04 

-.66 .37 

.01 <.01 

-.01 <.01 

.01 .03 

77.56 3.95 

95 

p 

<.01 * 

.62 

.11 

<.05 * 

.49 

<.01 * 

<.01 * 

.03 * 

.34 

.16 

.75 

.03 * 

.07 * 

.01 * 

.01 * 

.90 

<.01 * 
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Aim 4 A- Part 1 

The following results address this aim by examining the outcome of TC 

reduction with a continuous variable. TC was measured in mg/dl. TC reduction 

reflects the decrease from baseline to the final observation. See Figure 8 for the 

outcome distribution. Values greater than 100 were adjusted to 50; and values 

less than -100 were adjusted to -50. There were slight differences in models 

developed using the original data and the adjusted values. The adjusted values 

were used as the continuous variable and served as the dependent variable in 

the multiple regression model to determine predictors of TC reduction. In the 

final analysis, CCI , Group RD #5 class, and weight reduction were significant 

(see Table 19). For each point on the CCI scale, TC was more than 3 mg/dl 

lower on average, holding other variables constant. For each attendance of the 

RD #5 class, TC was -15mg/dl lower on average, holding other variables 

constant. For each percent of weight reduced, TC was .71 mg/dllower on · 

average, holding other variables constant. 
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Table 19 Final multiple regression model for total cholesterol reduction 

Variable ·b SE t p 

Age -.21 .18 -1.17 .24 

Female 2.59 4.18 .62 .54 

Black -.25 3.09 -.08 .94 

Unmarried -2.64 3.21 -.82 .41 

CCI 3.03 1.33 2.28 .02 * 

Baseline BMI -.23 .27 -.84 .40 

Rural .54 4.11 .13 .90 

More VA Resources -1.57 3.16 -.50 .62 

Group Attendee 1.63 3.41 .48 .63 

# Group Classes .45 .28 1.57 .12 

Group RD#5- 14.53 8.06 1.80 .07 * 
Holiday Eating 

Total Weeks .00 .05 .00 1.00 

PercentWtRed .71 .37 1.93 .06 * 

Constant 19.63 16.35 1.20 .23 

R2 F df p 

Overall Model .08 1.98 13 .02 * 

*p< .. 10 
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Aim 4 A- Part 2 

The following results further address this aim by examining the trajectory 

of TC over time along with the effect of background and intervention variables. 

The continuous variable of TC served as the dependent repeated variable in 

GEE. In the final analysis, gender, CCI, rurality, group class PA#1, individual 

visits with the physical activity specialist, time, and weight reduction were 

significant (see Table 20). TC among females was over 8 mg/dl higher than 

males on average, holding other variables constant. For each point on the CCI 

scale, TC was almost 6 mg/dl lower, holding other variables constant. On 

average, TC was 8mg/dl lower for rural dwellers than their urban counterparts, 

holding other variables constant. For each attendance at the PA#1 class, TC 

was more than 6mg/dl lower, holding other variables constant. For each 

individual visit with the physical activity specialist, TC was almost 13 ·mg/dl lower, 

holding other variables constant. For each day of observation, TC was .01 mg/dl 

lower, holding other variables constant. For those who achieved a 5% weight 

reduction, TC was 13 mg/dllower on average, holding other variables constant. 



100 

Table 20 Final GEE model for total cholesterol trajectory 

Variable B SE p 

Age -.31 .21 .14 

Female 8.69 5.25 .10 * 

Black -1.49 3.82 .70 

Unmarried -1.09 3.97 .78 

CCI -5.82 1.53 <.01 * 

Baseline BMI -.11 .30 .70 

Rural -7.99 4.83 <.10 * 

More VA Resources 1.48 4.18 .72 

Group Attendee -4.16 4.20 .32 

# Group Classes .47 .54 .39 

Group PA#1- -6.07 3.48 .08 * 
Importance of Exercise 

lnd PAKT -12.95 7.23 .07 * 

Day -.01 .01 .02 * 

So/o WeightReduction -13.00 5.26 .01 * 

Intercept 211.17 17.78 <.01 * 

*p<.10 

N = 308 

Observations = 887 
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Aim 4 B- Part 1 

The following results address this aim by examining the outcome of LDL 

reduction with a continuous variable. LDL was measured in mg/dl. LDL 

reduction reflects the decrease from baseline to the final observation. See 

Figure 9 for the outcome distribution. Values greater than 75 were adjusted to 

50; and values less than -75 were adjusted to -50. The adjusted values were 

used as the continuous variable and served as the dependent variable in a 

multiple regression model presented here to determine predictors of LDL 

reduction. In the final analysis, CCI, total group visits, group RD #4, group RD 

#5, and telephone contact with the RN were significant (see Table 21 ). For each 

point on the CCI scale, LDL was 2 mg/dllower, holding other variables constant. 

For each group visit, LDL was . 77 mg/dl lower, holding other variables constant. 

For each group RD #4 visit, LDL was more than 7 mg/dl higher, holding other 

variables constant. For each group RD #5 visit, LDL was more than 14 mg/dl 

lower, holding other variables constant. For each telephone contact with the RN, 

LDL was -3 mg/dl lower on average, holding other variables constant. 
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Table 21 Final multiple regression model for LDL reduction 

Variable b SE t p 

Age -.09 .16 -.58 .56 

Female 2.30 3.69 .62 .53 

Black .32 2.72 .12 .91 

Unmarried -3.70 2.84 -1.31 .19 

CCI 2.16 1.24 1.74 .08 * 

Baseline BMI -.14 .24 -.58 .56 

Rural 1.64 3.62 .45 .65" 

More VA Resources -1.11 2.78 -.40 .69 

# Group Classes .77 .38 2.04 .04 * 

Group RD#4- -7.21 2.97 -2.43 .02 * 
Grocery Shopping 

Group RD#5- 14.67 7.20 2.04 .04 * 
Holiday Eating 

Tele RN -2.98 1.57 -.1.90 .06 * 

Total Weeks .05 .06 .81 .42 

PercentWtReduction .45 .32 1.40 .16 

Constant 12.49 14.40 .87 .39 

R2 F df p 

Overall Model .08 1.74 14 <.05 * 

*p<.10 
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Aim 4 B - Part 2 

The following results further address this aim by examining the trajectory 

of LDL over time along with the effect of background and intervention variables. 

The continuous variable of LDL served as the dependent repeated variable in 

GEE. In the final analysis, CCI, hypertension, diabetes, time, and weight 

reduction were significant (see Table 22). For each point on the CCI scale, LDL 

was 2.6 mg/dllower, holding other variables constant. Those with a diagnosis of 

hypertension at baseline had 8 mg/dl lower LDL on average than those who did 

not have the diagnosis at baseline, holding other variables constant. Those with 

a diagnosis of diabetes at baseline had 11 mg/dl lower LDL on average than their 

counterparts who did not have the diagnosis at baseline, holding other variables 

constant. For each day of observation, LDL was .01 mg/dllower on average, 

holding other variables constant. For those who achieved a 5% weight reduction, 

LDL was 9.5 mg/dl lower than those who did not achieve this goal, holding other 

variables constant. 



Table 22 Final GEE model for LDL trajectory 

Variable 

Age 

Female 

Black 

Unmarried 

CCI 

Hypertension 

Diabetes 

Baseline BMI 

Rural 

More VA Resources 

Group Attendee 

# Group Classes 

Day 

5%WeightReduction 

Intercept 

*p<.10 

N = 303 

Observations = 876 

B SE 

-.22 .21 

1.76 4.52 

3.13 3.20 

.37 3.37 

-2.63 1.46 

-8.12 4.19 

-11.65 3.72 

.17 .24 

-4.48 4.01 

-1.09 3.45 

-4.08 3.60 

.01 .24 

-.01 .01 

-9.51 4.15 

124.88 15.80 

105 

p 

.30 

.70 

.33 

.91 

.07 * 

.05 * 

<.01 * 

.48 

.26 

.75 

.26 

.96 

.01 * 

.02 * 

<.01 * 
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Aim 4 C- Part 1 

The following results address this aim by examining the outcome of HDL 

improvement with a continuous variable. HDL was measured in mg/dl. HDL 

improvement reflects the increase from baseline to the final observation. Higher 

HDL values are desirable. See Figure 10 for the outcome distribution. Values 

greater than 20 were adjusted to 10. The adjusted values were used as the 

continuous variable and served as the dependent variable in a multiple 

regression model to determine predictors of HDL improvement. In the final 

analysis, age, group attendee, individual RN visits, and time were significant (see 

Table 23). For each year of age, HDL was .07 mg/dl higher on average, holding 

other variables constant. On average, group attendees had -1 mg/dl lower HDL 

than self-managed MPPs. For each individual visit with the RN, HDL was nearly 

3.5 mg/dllower, holding other variables constant. For each week of observation, 

HDL was .03 mg/dl higher on average, holding other variables constant. 
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Table 23 Final multiple regression model for HDL improvement 

Variable b SE t p 

Age .07 .04 1.90 .06 * 

Female .20 .90 .22 .82 

Black -.38 .67 -.57 .57 

Unmarried -.61 .69 -.88 .38 

CCI -.38 .30 -1.26 .21 

Baseline BMI -.02 .06 -.28 .78 

Rural -.58 .89 -.65 .52 

More VA Resources -.38 .68 -.55 .58 

Group Attendee -1.31 .73 -1.79 .08 * 

# Group Classes -.01 .06 -.12 .91 

lnd RN -3.48 1.33 -2.62 <.01 * 

Total Weeks \ 

.03 .Q-1 2.68 <.01 * 

WtRedLBS .02 .03 .54 .59 

Constant -2.83 3.55 -.80 .43 

R2 F df p 

Overall Model .09 2.25 13 <.01 * 

*p<.10 

·G' 
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Aim 4 C - Part 2 

The following results further address this aim by examining the trajectory 

of HDL over time along with the effect of background and intervention variables. 

The continuous variable of HDL served as the dependent repeated variable in 

GEE. In the final analysis, gender, race, CCI, VA resources, group class, 

telephone visits with the RD, and time were significant (see Table 24). Females, 

on average, had a 9 mg/dl higher HDL than males, holding other variables 

constant. Blacks, on average, had a 6 mg/dl higher HDL than Whites, holding 

other variables constant. For each point on the CCI scale, HDL was 1 mg/dl 

lower on average holding other variables constant. Those with more VA 

resources had a 3 mg/dl higher HDL on average than their counterparts with 

fewer VA resources, holding other variables constant. For each group class 

attended, HDL was .19 mg/dllower on average, holding other variables constant. 

For each telephone visit with the RD, HDL was more than 15 mg/dllower on 

average, holding other variables constant. For each day of observation, the HDL 

was .003 mg/dl higher, holding other variables constant. This number is rounded 

to .01 in Table 24. 



Table 24 Final GEE model for HDL trajectory 

Variable 

Age 

Female 

Black 

Unmarried 

CCI 

Baseline BMI 

Rural 

More VA Resources 

Group Attendee 

# Group Classes 

Tele RD 

Day 

o/oWt Reduction 

Intercept 

*p<.10 

N = 306 

Observations = 885 

B SE 

.12 .08 

9.66 2.39 

6.57 1.23 

-.14 1.35 

-1.16 .56 

-.34 .11 

-.49 1.46 

3.21 1.27 

1.49 1.33 

-.19 .07 

-15.49 6.42 

.01 .01 

.22 .14 

44.01 7.08 

110 

p 

.12 

<.01 * 

<.01 * 

.92 

.04 * 

<.01 * 

.74 

.01 * 

.26 

<.01 * 

.02 * 

<.01 * 

.13 

<.01 * 
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DISCUSSION 

SAMPLE 

The sample was not representative of the national veteran population. 

The sample, while similar in age (56 vs 58 years), had more Blacks (58% vs 9o/o), 

more females (-21 °/o vs 6%), and more resources (Priority Group 1 = 35o/o vs 

3o/o) than the national average.120 These findings can be explained by the 

makeup of the local population in general and increases in non-White 

veterans. 120 The veteran population has remained primarily male while most 

research studies were predominately female---suggesting that females may be 

more inclined to participate in weight reduction interventions. While the sample 

had more financial support from the VA, there were fewer married veterans than 

were reported nationally (58% vs 75% ), 120 indicating less social support. 

On average, the sample was at a critical point for weight management. 

While the sample did not have a high likelihood of one-year mortality (CCI scores. 

mean 0.86 on a scale of 0 to 37; sd 1.18), they had common comorbidities 

associated with obesity, including diabetes, hypertension, and hyperlipidemia. 

111 
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These comorbidities along with an average BMI of 35 make the sample just at 

the point of qualifying for surgical intervention. 

PRIMARY OUTCOME 

The primary purpose of the study was to determine if weight varied over 

time by background characteristics of the MPP and exposure to the MOVE! 

Program components. This is the first study to examine the MOVElProgram in 

such detail. 

AIM 1 

The sample lost just under three pounds on average from baseline to last 

observation; although this study examined MPPs for 1 month up to 24 months, 

these findings could be comparable to the Miami MOVE! Program weight 

reduction of 3.5 pounds/12 months, 51
• 
52 but was substantially less than 

previously reported in a meta-analysis of lifestyle interventions 35 and a 

systematic review of diet and exercise interventions. 36 While less than the 49%> 

who achieved a 7o/o weight reduction in a controlled clinical trial with the intense 

treatment of the Diabetes Prevention Program, 159 13%> (N=53)·of MPPs met the 

threshold of 5% weight reduction. 
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Aim 1 Part 1 

Achieving a 5% weight reduction was associated with age, group 

attendee, attending the class on holiday eating, time, and an interaction· between 

group and time. Consistent with earlier reports of positive health behaviors, 

advancing age had a small beneficial effect.78 While the total number of group 

visits was not statistically significant, being a group attendee was a statistically 

significant and was consistent with earlier reports. 51
• 
52

• 
138 The most impressive 

finding was that group attendees were more than six times as likely to 

achieve the 5°/o weight reduction when compared with self-managed MPPs. · 

Exposure over time to any component of the intervention was associated with a 

small increase in the odds of achieving the 5% weight reduction. Additionally, 

the findings indicated that the advantage of group attendance was slightly less 

over time (i.e., +.02 -.03 = -.01) which is also consistent with reports of weight 

regain over time. For example, the slope for group attendees was 1.89; this 

would be reduced to 1.29 at 20 weeks (i.e., 1.89 minus 20 x .03). The effect was 

inconsequential at 20 weeks, given the enormous advantage of being a group 

attendee. 

Finally, attendance at RD#5, holiday eating, had a beneficial effect with· 

each attendance increasing the odds of achieving the 5o/o weight reduction 

by more than three times. The class could contain vital keys to behavior 

change or it could be a surrogate measure for motivation, which was not directly 

measured in this study. 
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Aim 1 Part 2 

Variables associated with weight reduction measured in pounds included 

advancing age, baseline BMI, total number of group classes, and telephone visits 

with the RN. Age had a beneficial association with weight reduction which was 

consistent with earlier reports.78 MPPs with a higher BMI at baseline had the 

most pounds to lose and the findings demonstrated a moderately positive 

association with weight reduction for each additional unit of BMI. 

A small dose response for group classes was identified. For example, 

attending five classes would be associated with a one-pound weight reduction. 

This finding is consistent with earlier reports that more sessions were associated 

with greater weight reduction. 134 

Based on previous reports, telephone visits with the RN would not be 

expected to have. a statistically significant association with weight reduction.142
• 

143 How~ver, a negative association was identified with weight reduction, such 

that each call was associated with a more than one pound higher weight. 

Telephone contact with the RN is likely a surrogate measure for lack of group 

attendance or lack of motivation, since not all telephone visits were initiated by 

the MPP. Instead, the evidence upon further evaluation suggested that 60o/o of 

the telephone contact was not initiated by the MPP. Instead, the RN initiated· 

calls on a regular basis and initiated calls to participants who had not attended 

sessions for a period of time or who lacked evidence of weight reduction. 



Aim 1 Part 3 

Variables associated with the trajectory of weight in pounds over time 

included gender, baseline BMI, and time. As expected, females weighed less 
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· than· males on average and those with a higher BM I were expected to have 

higher weights. However, exposure to the intervention over time had a 

minuscule association with weight reduction; this effect was cumulative and 

deceptively trivial because time was examined in days for this analysis. For 

example, a year would be associated with a 1.83-pound weight reduction, which, 

while small, nevertheless represents progress toward the goal of weight 

reduction. Inconsistent with earlier reports, group attendees51
• 
52

• 
138 and the 

number of group classes attended 134 were not statistically significant for weight 

over time. However, the dampening effect of the weight trajectory over time was 

consistent with findings from the Miami MOVE! Program.51 Therefore, in this 

analysis, exposure over time was statistically significant while the group and 

dose (e.g., number of total classes attended) were not. Clinically, it is important 

that weight on average did not increase over time. 

SECONDARY OUTCOMES 

AIM 2 

MPPs experienced a reduction in their HgbA1C by .15o/o on average from 

baseline to last observation. These findings are small but trend in the same 

direction as reports from previous group interventions.146 The .15o/o difference in 



HgbA1C represents approximately a 5mg/dl reduction on average in plasma 

glucose levels. 

Aim 2 Part 1 

Variables associated with HgbA1 C reduction included group attendees, 

total number of group classes, individual visits with the RD, and group PA#2. 

The findings were in a direction consistent with previous reports indicating 
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HgbA1 C reduction with group interventions.146 However, identification as a group 

attendee alone was not associated with a reduction in HgbA1C, but was 

associated with about a half a percentage point higher HgbA1C. Yet, attending 

five group classes, for example, would be associated with a half a percentage 

point lower HgbA1C. The dose effect of group classes suggests the potential 

to overcome the negative association with being a group attendee. Furthermore, 

attending PA#2 (exercise for you) demonstrated a small but p·uzzling detrimental 

association with HgbA1C. The most impressive finding was that each individual 

visit with the RD had a large beneficial association with HgbA1C reduction, 

such that one visit was associated with more than a one percent reduction in 

HgbA1C, although only 9 MPPs took advantage of this intervention. Additionally, 

weight reduction was not statistically significant when examined from multiple 

aspects, including pounds, percentage, and various categories of percentage. 

This finding was inconsistent with previous reports linking weight reduction with a 

reduction in the severity of diabetes 18· 22
• 
23 and HgbA1C.147 Upon further 

examination, there was no significant difference in pounds reduced or PA#2 
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attendance among those with and without a change score for HgbA1C. Other 

variables, such as specific medications, may account for HgbA1C reduction, but 

this would require further research. 

Aim 2 Part 2 

Variables associated with the trajectory of HqbA1C over time included age, 

gender, baseline diagnosis of diabetes, and telephone visits with the RD. 

Consistent with earlier reports, 78 advancing age was associated with a beneficial 

effect on the outcome. For example, the results indicated that HgbA1C for a 71-

year-old would be a full 1 o/o lower than that of a 21-year-old holding other 

variables constant. These results could reflect implementation of the behavioral 

changes, including medication compliance. Alternatively, considering age was 

significantly associated with a lower HgbA1 C while weight reduction was not, this 

finding could be interpreted as evidence of the rise of diabetes among younger 

people. Then again, it could suggest that the program was more suited to or 

accepted by older persons. 

A lower HgbA1C for females was unexpected. The logical explanation for 

this finding would be that females have a lower weight on average. Weight was 

not examined alone but in relationship to height, since this analysis was based 

on the conventional wisdom that height should be taken into account whenever 

one addresses weight. Yet, BMI was not significantly associated with HgbA1C 

reduction. 
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However, a diagnosis of diabetes was consistent with a higher HgbA1C by 

definition.144 One might assume that a baseline diagnosis was consistent with 

medical treatment for the elevated HgbA1C. Specific medical treatment was not 

examined in this study and any dampening of this trajectory related to medical 

treatment in particular cannot be determined. However, seeking medical 

treatment for comorbidities was consistent with the MOVE! Program and would 

.not be an alternative explanation. 

Intervention and weight reduction variables were not significantly 

associated with a lower HgbA1C, which is inconsistent with earlier reports. 18· 22
• 
23

• 

147 In fact, telephone contact with the RD was associated_ with higher 

weights, which may suggest that those who sought this additional support were 

among those with the greatest need; however, the analysis could have been 

skewed by the small number participating in a telephone visit with the RD (N = 2). 

AIM 3 

From a clinical standpoint, it is appropriate to address systolic and 

diastolic blood pressure together. Results indicated that MPPs did not 

experience a reduction in SBP or DBP on average; instead, the mean change 

was a small increase of less than 1 mmHg each. These findings are consistent 

with advancing age and lack of significant weight reduction. 

Many variables, including being Black, unmarried, having a number of co

morbid conditions, and several intervention variables, were associated with 

undesirable outcomes. These findings were consistent with earlier reports that 
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being married had a small positive effect on health behaviors and treatment 

adherence, while the Hkelihood of non-adherence was higher among unmarried 

persons 78
• 
84 However, four interventions had an undesirable effect on the 

outcome, such that it would be clinically significant. While the holiday eating 

class had mixed results for multiple regression and GEE, the multiple regression 

results indicated that the class was associated with more than an 11 mmHg 

. higher SBP. The PA #2 (exercise for you) class was associated with a more than 

a 5mmHg higher SBP. In the same analysis, an individual visit with the RD was 

associated with -11 mmHg higher SBP; and telephone contact with the RD was 

associated with -11 mmHg higher SBP. These findings may suggest that those 

who needed the interventions the most took advantage of the opportunity. 

Several variables were associated with beneficial outcomes for blood 

pressure. In 3 of the 4 analyses, age had a beneficial effect consistent with 

earlier reports. 78 Repeated measures of SBP was the only analysis for which 

advancing age was not beneficial. Analyses of repeated measures of blood 

pressure over time identified more VA resources and two indexes of 

comorbidity that were associated with a beneficial outcome; taken together, 

these two findings suggest th_at those with more resources might have been 

receiving medical treatment for blood pressure, as well. Yet, rural dwellers had a 

lower DBP on average, suggesting that rural dwellers might have had acceptable 

access to health care resources, too, and thus might not have been 

disadvantaged by the way this program was offered. Additionally, several 

interventions were associated with beneficial outcomes. The class on reading 
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labels was associated with a 4mmHg lower SBP; the class on holiday eating 

was associated with- 6mmHg lower SBP. It follows that awareness of dietary 

sodium and skills in reducing the same would be consistent with these findings. 

Blood pressure is the only outcome where telephone contact with the RN had 

a beneficial association; albeit small, the cumulative effect could be clinically 

significant. The dose response for group classes was trivial and only identified 

with DBP; yet, it was in a clinically desirable direction. In 3 of the 4 analyses, 

time had an unfavorable effect on blood pressure; but in 2 of the 3 analyses, the 

unfavorable effect of time was overcome by the interaction between time and 

group attendees. Although statistically significant, weight reduction measured 

in pounds, attending group classes, and exposure over time had cumulative 

beneficial effects that were not clinically significant except that the results were in 

a desirable direction. Consistent with earlier reports, weight reduction was 

expected to be a significant finding. 19
• 
35

• 
136

• 
147 Yet, only one of the analyses of 

DBP identified weight reduction as statistically significant. These findings are not 

consistent with even the modest outcomes from earlier reports. 19
• 
35

• 
136

• 
147 

In conclusion, determining the clinical meaning of the findings was 

challenging because the overall direction of change was not in a clinically 

desirable direction, and at times, some variables were associated with blood 

pressure changes in opposite directions. The amount of change in blood 

pressure associated with attending group classes and with weight reduction was 

very small. It may not be beneficial to "unbundle" the intervention for this 

outcome. However, being a group attendee over time was associated with a 
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statistically significant advantage that has clinical significance, in that attendees' 

blood pressure did not increase over time. Additionally, attending the class on 

reading labels and telephone contact with the RN were associated with 

beneficial changes in SBP that had the potential to be clinically significant with 

repeated exposure. 

AIM4 

MPPs experienced improved lipid levels from baseline to final observation. 

On average, TC decreased by -7 mg/dl, LDL decreased by -5 mg/dl, and HDL 

increased by less than 1 mg/dl. These· findings for TC are in the same direction 

as previous reports from weight reduction interventions35 and considerably better 

(6. 71 mg/dl vs 1.54mg/dl) than exercise interventions with similar weight 

reduction. 136 ·Since previous reports did not demonstrate improved LDL values,35 

the findings of this study are noteworthy. However, HDL results were less than 

previously reported for lifestyle interventions (.11 mg/dl vs 1.54mg/dl)35 and less 

than previous reports based on the amount of weight reduction (using average 

weight reduction of 2.8 pounds; .11 mg/dl vs .44mg/dl);24 yet, these findings were 

in the same direction as previous reports of improved HDL levels.24
• 
35 

Several background variables were significant. Advancing age had a 

beneficial association with HDL reduction. Similar to TC, the trajectory for 

females was more than 9 mg/dl higher than males, but it has greater clinical 

importance with HDL. The cut point for determining a low HDL for females is 10 

points higher than the cut point for males. In addition, clinically desirable values 
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for HDL are about one-fourth of those for TC; thus,·a change of 9mg/dl has 

greater clinical significance for HDL than for TC. Furthermore, improved HDL 

levels would be increased or higher, while improved TC values would be 

decreased or lower; thus, this almost 1 Omg/dl higher HDL for females on average 

is desirable. Blacks had more than 6 mg/dl higher HDL on average than Whites. 

Measures of comorbidity, particularly CCI, diabetes, and hypertension, were 

associated with fairly large beneficial outcomes for TC and LDL, suggesting that 

MPPs may be receiving medical treatment for lipid disorders or were more 

motivated to make behavioral changes. Rurality was associated with a beneficial 

trajectory for TC; this was an unexpected finding. More VA resources were 

associated with a beneficial trajectory for HDL. These findings suggest that rural 

dwellers may benefit from access to the program and to health care or that some 

component of the environment is beneficial for TC reduction. 

Several interventions were significant. A small dose effect for group 

classes was identified for LDL reduction. However, the effect of group classes 

on HDL was detrimental. Impressive findings were large reductions in TC and 

LDL associated with the holiday eating class; However, the most impressive 

finding was that only physical activity interventions were associated with 

beneficial TC outcomes, and the effects were fairly large. PA #1 (importance of 

exercise class) and individual visits with the physical activity specialist were 

associated with significantly lower TC, such that just one of each visit would 

account for -19mg/dllower TC on average. However, only 2 MPPs took 

advantage of the individual physical activity intervention. Participating in 
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interventions over which one has more decisional control may reflect high levels 

of motivation or skill with accessing resources. No specific interventions were 

beneficial for HDL. However, exposure over time was associated with what 

appear to be clinically insignificant benefits for all three lipid levels. Yet, the 

clin.ical significance is not in the magnitude of the effect, but in the direction that 

was beneficial. However, a 5% weight reduction was associated with 

meaningful changes in TC and LDL. Earlier reports supported TC improvement 

with weight reduction interventions.35
• 

136 However, LDL improvements were not 

included in earlier reports of weight reduction interventions.35
• 

136
• 

147 Notably, 

weight reduction was not significantly associated with improved HDL levels which 

was inconsistent with expectations based on earlier reports.24
• 
35

• 
147 

Four interventions were associated with non-beneficial outcomes for 

lipid levels. Being a group attendee had a small but non-beneficial association 

with HDL. The class on grocery shopping was associated with more than a 

7mg/dl higher LDL, which was an unexpected finding. LDL levels were -3mg/dl 

higher on average for each telephone call with the RN; this represents a small 

but potentially cumulative effect for MPPs. Individual visits with the RN were 

associated with a more than 3mg/dl non-beneficial effect on HDL. As discussed 

earlier, telephone calls with the RN and individual visits with the RN may reflect 

lack of group attendance or motivation. 

·.In conclusion, the individual lipids had different variables associated with 

the most beneficial outcomes. Attending the holiday eating class was most 

beneficial for TC reduction and for LDL ·reduction. A 5o/o weight reduction and 
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physical activity interventions were associated with the most benefit for TC over 

time. However, only weight reduction was most beneficial for LDL over time. No 

intervention variables were associated with a large benefit for H DL. 

STRENGTHS OF THE STUDY 

The primary strength of this study is that it involved longitudinal data from 

a practice setting with veterans. 157 There is great potential value in practice

based evidence where by researchers can examine outcomes of current 

treatments in the real world where veterans live.160 

While the program design may have prompted behavior change because 

group attendees knew in advance that they would be measured (weighed), no 

Hawthorne effect occurred as a result of this research. The Hawthorne effect 

related to research measurement was eliminated by using secondary data.148 

The data were previously collected for clinical purposes. The MPPs had no 

knowledge of the study and therefore, could not have altered their behavior 

because of this research. This design reduced a threat to external validity. 148 

In an effort to minimize issues related to attrition, outcome data were 

collected from the electronic medical record, regardless of ongoing participation 

in the intervention. MPP's records were examined from entry into the MOVE! 

·Program to the designated end date of the study, which was unrelated to 

participation in the intervention. Yet, findings should be interpreted with the 

understanding that those who received health care at CNVAMC beyond the 

MOVE! Program had more data available for analysis in this study. 
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As discussed earlier, the sample had more Blacks and more females than 

the national average. 120 This ameliorated an earlier concern that Blacks may not 

be participating in the program and that racial differences would be too small to 

detect.148 This larger representation of females limited an earlier concern that 

the sample size would be too small to detect any differences in the genders. 

Additionally, men have been less frequently reported as participants in lifestyle 

intervention research aimed at weight reduction; this study includes - 80o/o men 

and thus contributes to the weight reduction literature. 

LIMITATIONS OF THE STUDY 

The study design was longitudinal with uneven and unequal data 

collection points, creating difficulty in comparing the findings with other studies. 

Historical events could have influenced the outcome and the small effect could 

have limited detection in shorter timeframes.148 

Although limited, self-reported data could be unreliable.148 However, 

variables such as race, marital status, and location of residence were self

reported and are not likely to be subject to recall errors. 

Fidelity of the intervention was a concern. Exposure to additional 

interventions could have removed the initial tailoring effect. As discussed earlier, 

telephone contact with the RN was not always in the decisional control of the 

MPP. The RN may have called participants who were experiencing problems, 

thus, providing a plausible explanation of why RN telephone visits were 

associated with the unexpected outcome of weight gain. 
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There could have been preexisting unmeasured differences among those 

who achieved a So/o weight reduction and those who did not achieve this level of 

weight reduction and among those who were group attendees or self-managed. 

It is possible that an alternative explanation could account for the results _and 

threaten internal validity. 148 Additional measures of education, literacy, social 

support, previous health-care experiences, motivation, cognitive appraisal, 

affective responses, medications, and intermediate outcomes of dietary intake 

and physical activity were desirable but unavailable for this study. Self-selection 

into the self-managed _group or the group attendee categories could have been 

influenced by unmeasured differences. These unmeasured differences could 

represent a threat to internal validity. 148 However, other actions to reduce weight 

(e.g., seeking healthcare provider assistance and/or medications with a side 

effect of weight reduction) are consistent with the MOVE! Program and would not 

be an alternative explanation. 

Using secondary data collected for clinical purposes has possible 

limitations. First, there could be undocumented data, missing data. There could 

be errors in the documentation. Additionally, there were differences in the 

instruments used to assess the outcomes. These errors, omissions, and 

variations could threaten internal validity. 148 

An observational study such as this one has limited generalizability.148 

Furthermore, each VAMC implemented the program as the local providers saw 

best and as resources would allow. Thus, the VAMC's MOVE! Program varies 

somewhat from site to site. 
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IMPLICATIONS FOR PRACTICE 

Since the group intervention was significantly associated with weight 

reduction in both the logistic and multiple regression, MOVE! Program providers 

should encourage group participation over self-management. Also, providers 

should encourage ongoing participation, since each class attendance had a 

cumulative effect. Given that the holiday eating class was significantly 

associated with weight reduction, MPPs should be encouraged to attend this 

class, in particular, in preparation for each holiday. 

Two interv~ntions were associated with improved HgbA1 C values; these 

should be encouraged for MPPs with elevated HgbA1C. Group classes had a 

cumulative effect. Based on these findings, attending 10 classes would be 

associated with a reduction in HgbA1C of 1%. Additionally, a single individual 

consultation with the RD was associated with a 1.3% reduction in HgbA1C. 

Since the blood pressure in this sample increased on average and the 

results included several non-beneficial outcomes for select intervention 

components, it might not be appropriate to make recommendations based on 

these findings. However, group attendees did not have an increase in blood 

pressure over time. Furthermore, attending the class on reading labels and 

telephone contact with the RN was associated with beneficial changes in SBP 

that had the potential to be clinically significant with repeated exposure. 

Since several interventions were associated with improved TC and LDL, 

MOVE! Program providers should encourage ongoing program participation with 

special emphasis on specific interventions for MPPs with lipid disorders. The 
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total number of group classes attended was associated with beneficial outcomes 

for LDL. The class on holiday eating was associated with large beneficial 

changes in TC and LDL. Both group PA#1 and individual visits with the physical 

activity specialist were associated with a decreased TC. 

Furthermore, since the sample on average was at a critical point for 

weight management, MPPs should be carefully evaluated for other appropriate 

treatment options. The local program may need to be expanded to 

accommodate MPPs who qualify for surgical intervention. 

FUTURE RESEARCH 

While 13o/o of the MPPs were successful at reducing their weight by 5%, 

further investigation is needed to more fully describe successful weight reducers 

and identify tools or methods that would convert unsuccessful weight reducers to 

successful ones. Qualitative inquiry into the processes of decision-making and 

the tools used to aid in weight reduction may prove useful in understanding the 

differences in the two groups, as well as the role age plays in weight reduction. 

Current intervention tools may not appeal to younger veterans. 

It would be helpful to determine if the intervention was associated with a 

shallower trajectory of weight gain compared to the trajectory of weight from 

years prior to the intervention. This study did not attempt to describe the change 

in trajectory of weight before and after exposure to the program. Demonstrating 

even a reduction in weight gain would be beneficial over an ongoing weight gain. 

A comparison of veterans who were MMPs with veterans who qualified but did 



not participate in the program and veterans who were qualified and invited but 

di.d not participate in the program would contribute to determining the clinical 

value of the MOVE! Program. These inquiries should be followed by an 

investigation of _cost-effectiveness. 
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Specific components of the intervention could be examined. For example, 

telephone contact with the RN was associated with weight gain and elevations in 

LDL. Yet, the telephone calls were associated with improved blood pressure 

over time. It would add to the understanding of the intervention if the calls were 

indeed surrogate measures for another MPP characteristic. It would be helpful to 

determine the association of MPP-initiated calls, rather than all telephone calls, 

with weight reduction and other outcomes of interest. 

Furthermore, additional analyses of existing data could provide further 

information to the clinician. Secondary outcomes co·uld be examined using 

logistic regression with clinically significant cut points. Blood pressure could be 

evaluated in terms of achieving 5 or 10mmHg reduction. HgbA1C could be 

examined using logistic regression for probability of achieving a .5o/o reduction in 

HgbA1 C. Lipid levels could be examined in a similar fashion to gain a better 

understanding of the variables associated with a clinically meaningful change in 

these biomarkers. 

SUMMARY 

Many studies have investigated weight reduction interventions but none 

focused on the MOVE! Program with details to determine who benefits and 
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when. Older MPPs benefited more than their younger counterparts. This study 

demonstrated the possible benefit of the group intervention in the MOVE! 

Program and the possible benefit of exposure to either component of the 

intervention over time. The trajectory of weight was significantly associated with 

gender, baseline body mass index, and exposure to the intervention over time. 

Examination of additional outcomes revealed that components of the intervention 

were associated with beneficial changes in HgbA1C, blood pressure, and serum 

lipid levels. While weight reduction remains a complex issue, this study 

explained a small part of the phenomena and will provide valuable information for 

administrators, providers, and veterans. 

Although 13% of the MPPs were successful at reducing their weight by 

5%, further research is needed to more fully describe successful weight reducers 

and identify ideal methods to convert unsuccessful weight reducers to successful 

ones. The processes of decision-making and the tools used to aid in weight 

reduction need to be explored among veterans. 
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6) There Is an adequate plan to protect the identifiers from Improper use and disclosure. 

7) There is an adequate plan to destroy identifiers at the earliest opportunity consistent with the 
conduct of the research unless there is a health or research justification for retaining the 
identifiers, or such retention is required by law. 

Medical College of Georgia 
Human Assurance Committee (HAC) • Institutional Review Board (IRB) •1120 Fifteenth Street • AuQusta. Georgia 30912-7621 

706.721.3110/706.721.1482/706.721.8397 I www.mcg.edu I HAC@mcg.edu I FWA Number FWA00002533 I IRB Registration Number IRB 00000150 
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B Jane Garvin, MSN, RN, FNP, BC 
EC 4412 School of Nursing 

September 03, 2010 

8) There are adequate written assurances that the protected health information will not be reused or 
disclosed to any other entity or person except as required by law, for authorized oversight of the 
research project, or for other research for which the use of disclosure of the protected information 
will be permitted. 

The Committee calls your attention to the following obligations as Principal Investigator of this study. Under the 
terms of our approved Institutional Assurance to the Department of Health and Human Services, you must 
provide the HAC with a progress report at the termination of the study, or prior to the explra~ion of this approval, 
whichever comes first. If the study will continue beyond the initial approval term, review by the Human 
Assurance Committee is required, with a progress report constituting an important part of the review. The 
Committee will send an HAC Form 107 [Clinical Study Status Report] for completion. Failure to return the HAC 
Form 107, Clinical Study Status Report, by its due date will result in an automatic termination of this study. 
Reinstatement will only be granted following resubmission of the study to the HAC. 

If patients are research subjects, as Principal Investigator, you must insure that all medical records contain 
appropriate indication of study participation, as specified in the Medical College of Georgia's Hospital and Clinics 
Policy and Procedures Guidelines {1.6.0, 3/17/95). 

The HAC has determined that the interval of continuing review as noted by the approval and approval expiration 
dates above is appropriate to the degree of risk for this protocol. 

If Veterans Affairs (VA) patients or facilities will be involved in this study, a letter of approval from the VA 
Research && Development Committee must also be obtained prior to involvement of VA patients or facilities. 

Richard W. Sattin, MD, FACP 
Chairman, Human Assurance Committee 
CJ-2103 

C: HAC file, chron 
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Dole, September 15, 201 0 

Frcm: Research & Development Committee (24) 

suhl' Protocol Approval 

Tn: B. Jane Garvin, MSN, FNP, BC, RN 

1. At the September 13, 2010 Research and Development Committee meeting, the 
committee concurred with the recommendations of the appropriate subcommittees and 
approved your protocol entitled, /'Explaining Outcomes of a Tailored lntetvention 
Program for Overweight and Obese Veterans" to be conducted at the Charlie Norwood, 
Veterans Affairs Medical Center. 

2. Please be reminded that it is against regulations to conduct human study research 
without IRB approval. Also, all Principal Investigators will be held responsible for any 
ethical breaches in the conduct of their research and these problems may affect the 
investigator's ability to do research with the VA in the future. 

II!!!!PI 
Acting ACOS R&D 

Attachment 
VAF 10-1223 
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Mean= 56.44 
Std. Dev. = 11.271 
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Significant Variables Associated with Outcomes 
Variable LR MR GEE MR GEE MR GEE MR GEE MR GEE MR GEE MR GEE 

5% lbs wt A1C A1C SBP SBP DBP DBP TC TC LDL LDL HDL HDL 
Age + + + + - + + + 
Female + + - + 
Black - - - + 
Unmarried - -
CCI + + + + + -
# Comorbidities - -
Diabetic - + + 
Hypertensive - - + 
Baseline BMI + - - - -
Rural + + 
More VA Resources + + 
Group Attendee + - -
Group Classes + + + + -
Group RD#2 + 
Group RD#4 -
Group RD#5 + - + + + 
Group PA#1 + 
Group PA#2 - -
lndRD + -
lnd RN -
lndPA + 
Tele RN - + + -
TeleRD - - -
Time + + - - - +· + + + 
TimeXGroupAttendee - + + 
Wt Red LBS + 
%WtRed + 
5% Wt Red + + 

+ Beneficial Association - Non-Beneficial Association USING significance of p s 10 



Values for Significant Variables Associated with Outcomes 
Variable I LR I MR I GEE I MR I GEE MR I GEE I MR GEE 

Age 
Female 
Black 
Unmarried 
CCI 
# Comorbidities 
Diabetic 
Hypertensive 
Baseline BMI 
Rural 
More VA Resources 
Group Attendee 
Group Classes 
GrouJ!RD#2 
Group RD#4 
Group RD#5 
Group PA#1 
Grou_Q_PA#2 
lndRD 
lnd RN 
lndPA 
Tele RN 
TeleRD 
Time 
_(LR & MR =_wk; (3EE = day) 

TimeXGroupAttendee 
Wt Red LBS 
%WtRed 
5%WtRed 

5% I lbs I wt I A1C I A1C 
OR 
1.04·1 .14 I I I -.02 

· -28.0 I I -.52 

SBP I SBP I DBP 

.18 I ! .. fa I .11 

~3J84 I ~·~a.fll I li~~~3 
~L64, 
-1.57 

s~4$ I I ;.211 

DBP 

-.16 

if~5~ 

tf;do: I I I I -3.73 
E)·;s~a I I 3:.62 

.47 I .6 .. 2 r.s·1: I I \;1,4. 
4.17 

-3.36 
6.61 I I I *::48 

.19 I I .1 0 I I I I I -.09 
4.02 

3.67 I I I I I ~11;6, I -5.66 

b'3.8 I I k~A1l 
1.31 I I ~n .. Hi8 

~1:-t!l I I I I I -1.58 I I -.66 
11t1~l I I ttOT~ 

1.02 I I -.005 I I I I kQ.ill I 2~94 I ::.QQ§ 

~ail I I I I I I -.01 I I -.007 
.11 
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MR GEE MR GEE MR I GEE 
TC TC LDL LDL HDL -~ HDL 

.07 
s:zag 1 9.66 

6.57 

3.03 I -5.82 I 2.16 I -2.63 I I t'f;1!il 

-11.7 
-8.12 

~;34 

-7.991 
I I I ~.21 

~t:31J 
.77 I 

I 
I ~f19 

lli1~2'1l 

14.51·6.07114.71 

I 

!r3.4.8 
-13.o 1 I I 

~4,;98 
~t5·Ia 

-.01 I I -.01 I .03 I .003 

.71 
-13.0 I I -9.51 

BOLD = beneficial l:JJ!JllJJ§.nt~~ = Non-beneficial LR results are presented in odds ratios. All other results are coefficients for slopes. 




