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Development and Evaluation of Internet
Interventions for Obesity Treatment

Deborah F. Tate

(ABSTRACT)

Development of Internet weight loss programs may be a viable method for reducing the
public health burden of obesity. The purpose of this study was to evaluate the efficacy of
the Internet for delivery of weight control programs. Participants (10M, 81F; age=40.9;
BMI=29.0) were randomly assigned to receive Internet Behavior Therapy (IBT, n=46) or
an Internet Education program (IEd, n=45).  Participants in IEd were given an initial face-
to-face meeting and directed to weight loss related websites they could use to develop
their own weight loss program, but were given no further help to do this.  Participants in
IBT received this meeting, access to the same website resources plus additional
behavioral procedures, all delivered via Internet and e-mail, including a sequence of
weekly behavioral weight loss lessons; prompting for submission of weekly self-
monitoring diaries; personalized feedback; and an on-line bulletin board for social
support.

Attrition (15%) was not different between conditions. Weight losses measured at 12
weeks were significantly greater for IBT (-9.0 lbs ± 5.9lbs) than IEd (-2.98 lbs ± 5.7lbs;
p<.001).   Furthermore, significantly more participants in IBT lost ≥ 1 pound per week
(32% IBT vs. 13% ISH; p<.05). Participants in IBT also logged into the website
significantly more often than those in IEd (19.7 ± 10.3 times  vs. 9.6 ± 10.5 times;
p<.001).  Simply providing access to weight loss related websites produced minimal
weight loss.  However, an Internet program incorporating behavioral procedures appears a
promising new weight loss approach.
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Chapter 1:  INTRODUCTION

Over half (54%) of U.S. adults are overweight (BMI ≥25) and 22 % are obese (BMI ≥ 30) (Flegal,
Carrol, Kuczmarski, & Johnson, 1998).  It is well known that obesity increases the risk for a number of
diseases including hypertension, hyperlipidemia, coronary heart disease, diabetes mellitus, gallbladder
disease, respiratory disease, some cancers, gout, and arthritis (Pi-Sunyer, 1993).  These diseases
contribute to increased morbidity and mortality rates, health care expenditures, and to decreases in
psychological well-being and quality of life for many individuals.  Fortunately, weight status is a
modifiable risk factor.  For many patients, weight loss of even 10 percent of initial body weight, if
maintained, can produce a significant reduction in their risk profile (Dattilo & Kris-Etherton, 1992;
Kanders & Blackburn, 1992; Kaplan, et al, 1985).  Thus, even modest weight loss at the population
level would substantially reduce the public health burden of obesity.

An individual’s body weight is determined by interactions between genetic factors, caloric
consumption, and energy expenditure.  The primary treatment for overweight is modification of diet
and exercise behaviors.  Studies comparing behavioral and cognitive behavioral treatments with
education or other psychotherapies have generally shown behavioral techniques to produce better
weight losses (Wing, 1998). Behavioral treatments for obesity, combining dietary and exercise
behavior changes, have consistently produced average weight losses of 1 lb per week in 8-20 week
programs (Brownell & Wadden, 1992; Wing, 1998).

In general, clinic-based behavioral programs produce successful weight losses.  Typically, these
programs include: 1) calorie restricted diet designed to produce gradual weight loss of approximately
1-2 lbs per week, 2) gradual increases in aerobic exercise, 3) use of behavioral self-management
strategies including, self-monitoring, stimulus control, and contingency management;  4) contact with
peers who are also trying to lose weight; and 5) regular, weekly, contact with a therapist (Clark et al.,
1993; Foreyt & Goodrick, 1991). Clinic programs programs provide the intensive treatment often
necessary to help patients achieve weight loss, and are the treatment of choice for patients requiring
medical supervision, and for patients with moderate to severe levels of obesity (Stunkard, 1992).

Although clinic-based programs are often effective, these programs can be costly.  In 1990, an
estimated 60 million Americans were obese and over 30 billion dollars were spent on weight loss
efforts (Atkinson, 1990).   In addition to monetary cost, clinic-based programs are costly in terms of
time and may be unavailable to some population segments including shift-workers, individuals with
extensive business travel, working parents, and persons in more remote locations.  Given these
criticisms, obesity researchers have recommended the development of less costly behavioral
interventions that reach those who do not present for clinic-based weight loss programs (Agras, Taylor,
Feldbam, Losch, & Burnett, 1990;Fitzgibbon, Stolley, & Kirschenbaum, 1993; Meyers, Graves,
Whelan, & Barclay, 1996).

Stepped care, an alternative to traditional acute care medicine, integrates prevention into health care
practices with the ultimate goal of reducing health care costs (Abrams, Orleans, Niaura, Goldstein,
Prochaska, & Velicer, 1996).  Stepped care approaches have been described for treatment of tobacco
dependence (Abrams, et al., 1996) and obesity (Brownell & Wadden, 1991; See Figure 1).  In stepped
care approaches, the least expensive treatments for the problem are utilized as a first level of



2

intervention.  For example, a stepped care model of obesity treatment reserves more costly, intensive
approaches for persons with morbid levels of obesity, treatment failures, and those with co-morbid
psychopathology.  Adoption of a stepped care approach for obesity treatment requires availability of
low cost interventions with acceptable outcomes.  The efficacy of minimal intervention strategies for
obesity will be reviewed in the next section.

Minimal Interventions for Weight Loss

Education-Only

Self-help approaches to weight loss typically involve the patient’s receipt of written educational
material with instructions for modifying dietary intake and increasing energy expenditure through
exercise.  In addition to educating the participant about the disorder, behaviorally oriented educational
materials often explain how to use cognitive and behavioral strategies much as a therapist would teach
a patient how to use these techniques to change their behavior.  Printed materials are also used in most
standard behavioral group therapies for obesity; however, they are intended as a supplement to
information conveyed in the treatment meeting.  In educational programs for obesity, these materials
are the primary method for teaching the participant how to change their eating and exercise behaviors.
Several studies have examined the effectiveness of these materials used with different levels of
program support or therapist contact to produce weight loss.

Abramson (1985) included an educational condition in a study designed to “dismantle” components of
behavioral therapy for obesity.  The study compared standard behavioral group therapy conducted in
weekly meetings led by a therapist, audiotaped behavioral group therapy with no therapist contact,
education in which participants were weighed weekly and given print materials, and a non-behavioral
insight group with weekly meetings led by a therapist.  The sample was 48 college females and

$
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Media Programs
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Popular Books
Brochures
Self-Diet

$$
Step 2

Commercial Programs
Self-Help Groups

$$$
Step 3

Clinical Groups
Aggressive Diets

$$$$
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Individual Programs
Residential Programs

Surgery

(adapted from Brownell, 1986 Annual Review of Public Health, 7, 521-33)

Figure 1:  Stepped Care Model of Obesity Treatment
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treatment was delivered over 8 weeks.  Weight losses were not significantly different among the
standard behavioral group (m=9.7 lbs, SD=22.4), audiotape behavioral group (m=2.8 lbs,SD=26.5),
individual education (m=2.9 lbs, SD=15.9) or insight groups (m=2.6 lbs, SD=26.1) at the end of the 8
week treatment or a 1 year follow-up.  This study was under powered to detect such modest differences
(Wing & Jeffery, 1984), but all groups except standard behavior therapy achieved very limited results.

Pezzot-Pearce and associates (1982) compared behavioral or insight-oriented education (bibliotherapy)
manuals under four conditions of therapist contact in a sample of 126 community subjects trying to
lose weight.  Behavioral or insight-oriented manuals with 10 weekly lessons were used with each type
of therapist contact: a) a therapist administered group format, b) a therapist-administered individual
format, c) one 15 minute therapist contact, or d) no therapist contact in a  self-administered program.
The behavioral manual produced significantly better weight losses than the insight manual in all
therapist contact conditions.  Thus, levels of therapist contact did not affect weight loss.  The minimal
contact intervention (15 minutes of therapist time) used with the behavioral manual produced average
weight loss of 11 lbs at 6 months follow-up. Unfortunately, the authors did not report absolute levels of
weight change in all groups.

Black, Coe, Friesen and Wurzmann (1984) had one face-to-face meeting during which obese patients
were given verbal instructions for weight loss.  In two studies with this design, patients lost an average
of 11 lbs and 5.5 lbs over 8 months.  Black & Threlfall (1986) evaluated a similar treatment as the first
step in a stepped care intervention for weight loss.  All patients began with the least intensive, most
cost-effective intervention, consisting of instructions for calorie restriction, self-monitoring of intake
and daily activity, and recommendations for weighing themselves daily.  Patients paid $75 dollars for
the program and deposited $100 dollars which was returned in $25 increments for completion of
assessments.  Average weight loss for Step One of the program (e.g., first 12 weeks ) was 14 lbs (SD
7.4 lbs).

Correspondence Programs

Correspondence programs are distinguished from education only programs, as described above, as they
typically involve continued contact and exchange of information between participants and the program
during the treatment period. Standard educational interventions typically involve one contact or no
contact with participants.  In correspondence programs, for example, self-monitoring logs or assigned
activities may be completed by the participant and mailed to the treatment center during the program or
periodic contacts may be made by mail or telephone with study participants.  In general,
correspondence programs with greater intensity (e.g., involving periodic contacts with patients) have
been more effective than mere distribution of self-help materials as in standard educational
interventions for weight loss (Jeffery, Hellerstedt, & Schmid, 1990).

Black & Threlfall (1986) used a correspondence type of program as the second level of care in their
stepped care program, after all patients received a minimal intervention.  Step One, described above,
consisted of instructions for calorie restriction, self-monitoring of intake and daily activity, and
recommendations for weighing themselves daily.  If a participant reached ideal weight with the
minimal intervention they stopped treatment after the first step.  Twenty-two of the original 26 subjects
required Step Two of the program.  Step Two involved a bibliotherapy intervention for the participant
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and a spouse or partner to teach problem solving skills for weight loss.  Patients received 10
bibliotherapy packets over 10 weeks via mail.  They completed self-monitoring records and problem
solving assignments with a partner or spouse and sent them to the clinic each week.  Counselors
contacted all patients every 3 to 6 weeks to follow-up.  Participants in this condition lost an average of
12.3 lbs during Step One (the 12 week minimal intervention) and lost an additional 8.7 lbs with the 10
week correspondence program.  Recall that Step Two involved a spouse or partner, these participants
paid $75 dollars for participation, and deposited $100, all of which demonstrate substantial investment
by the participant.

Jeffery, Hellerstedt, and Schmid (1990) offered a 6-month correspondence program to households as
part of the Minnesota Heart Health Program.  Participants were offered a Newsletter Only program
costing only $5 or Newsletter Plus Incentive program which required a deposit of $60, refundable
contingent on weight loss.  The Newsletter Only program was significantly more popular but less
effective.  Mean weight loss, adjusted for self-report, was 6.96 lbs and 11.24 lbs, respectively.
Interestingly, 45% of enrollees in this study stated that they would not have signed up for the program
if it had required visits to a clinic, providing confirmation that correspondence programs reach a
different population than clinic-based programs.

Worksite Interventions

Worksites also offer the opportunity to reach a different population than may be served by the clinic
based approach.  Worksite weight loss programs often provided standard behavioral treatment in group
format with weekly meetings offered at the worksite (Abrams & Follick, 1983; Brownell, Stunkard, &
McKeon, 1985).  Average weight loss in these programs was approximately 9 lbs in 13 weeks of
treatment.

Perhaps the largest randomized trial of worksite weight loss produced more modest weight losses
(Jeffery et al., 1993).  Thirty-two worksites were randomized to receive treatment or no treatment for
two years.  Participants received a standard behavioral weight loss program which involved bi-weekly
sessions for 11 weeks combined with payroll based incentives.  Employees participating in weight
control programs showed weight losses of 4.8 lbs at the end of treatment, however, no differences were
observed in overall body mass at treatment vs. control sites at the end of the two years.  The relatively
low mean weight loss in this program may be attributable, at least in part, to the fact that employees did
not have to be overweight to participate and they self-selected a weight loss goal, which may have been
quite low.

Despite the convenience of offering behavioral weight loss programs programs at the worksite, attrition
rates have been relatively high averaging between 40 and 60 % (Brownell, Stunkard, & McKeon, 1985;
Stunkard, A.J., Cohen, R.Y., and Felix, M.R.J., 1989). It has been suggested that high attrition rates
among employees involved in relatively short term worksite weight reduction programs may be related
to “saving face” among fellow employees (Abrams & Follick, 1983). For example, if weight losses
were not going well participants might be more inclined to drop out.

Other studies have used behavioral self-help materials provided at the worksite rather than group
treatment.  Brownell, et al. (1984) evaluated three worksite competitions added to self-help weight loss
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programs.  Two hundred thirteen (n=213) workers were enrolled in the three competitions. Participants
paid $5 which created the pool of prize money split by the winning team at each worksite.  Weight loss
programs lasted an average of 13 weeks and consisted of weekly weigh-in and provision of an
installment of a behavioral treatment manual.  Comparative group based feedback was provided
weekly on a bulletin board in a central location at each worksite. Average weight loss was 12 lbs across
the three worksites. Data from one of the worksites showed the average participant maintained 80% of
losses at six months.  Another study of worksite weight loss competitions also produced average losses
of 12 lbs in 12 weeks (Stunkard, Cohen, & Felix, 1989).

Despite the relatively modest weight losses and high attrition rates common to worksite treatments for
weight loss, the worksite is still an attractive setting for health promotion as it enables interventionists
to provide education tailored to employee needs.

Computer Treatment Approaches

Computer-assisted therapies for obesity began with the development of powerful, lightweight portable
computers.  These approaches offered a new means for patients to record self-monitoring information
and the ability to provide quick feedback and reinforcement for incremental steps toward weight loss
often with less direct contact from the therapist.  Burnett, Taylor, and Agras (1985) reported one of the
initial studies using this method for behavioral treatment of obesity.   Twelve subjects were randomly
assigned either 1) to use an interactive microcomputer to enter self-monitoring data, receive feedback
about caloric values, and praise or further instructions to modify eating contingent on performance;  or
2) to use pencil and paper self-monitoring techniques and to look up caloric values themselves.
Participants lost an average of 8.1 lbs (SD = 2.7 lbs) after eight weeks in the computer-assisted
condition compared with 3.3 lbs (SD=3.2 lbs) in the control condition.  This difference was not
statistically statistically significant, presumably due to insufficient sample size (Wing & Jeffery, 1984).
However, at 8 months post-treatment, mean weight losses were significantly different averaging 17.7
lbs (SD=13.8) and 2.3 lbs (SD=7.3) for the computer-assisted and control conditions, respectively.

In another study, fifty-seven women were randomly assigned to receive behavioral therapy delivered
via a hand-held computer or a 1200 calorie frozen foods diet plus the same computerized behavioral
therapy which began 5 weeks after the frozen foods diet (Taylor, Agras, Losch, Plante, & Burnett,
1991).  Women who followed the frozen foods diet before using the computer to assist with regulation
of calorie and fat intake lost significantly more weight after 12 weeks of treatment (m=11.68 lbs,
SD=4.85) than those who did not receive the structured frozen foods diet (m=6.83 lbs, SD=4.85).  It is
not clear from this study design if computer use was required to produce weight loss since both
conditions used the hand-held computers, though the timing of computer use varied between
conditions.  Interestingly, drop-out was related to being heavier at baseline.  Specifically, women with
baseline BMI greater than 31 were more likely to drop out.

Summary of Minimal Intervention Approaches to Weight Loss

Table 1 provides an overview of minimal interventions for weight loss.  Although variations in study
duration account for some differences in weight losses achieved by participants in these programs,
much of the variability can be attributed to differences in study procedures, namely intensity of contact
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and use of incentives.  Programs that maintain some routine contact via mail or phone produced greater
weight loss (Jeffery, Hellerstedt, & Schmid, 1990).  Such contacts may serve to prompt or cue the
participant to continue using their self-regulatory strategies.  They may also provide feedback or more
information about how to use these strategies more effectively.  Programs that used incentives or
deposits that were refundable contingent on weight loss also seem more effective (Black & Threlfall,
1986;Jeffery, Hellerstedt, & Schmid, 1990).

Finally, social support as an element in standard behavioral group treatments for adult obesity appears
to improve weight loss outcomes (Black, Gleser, & Kooyers, 1990; Kelsey, Earp, & Kirkley, 1997).
Accountability to others and social support factors are distinguishing features of behavioral group
treatments that are typically absent in minimal treatments. The addition of these features may improve
the efficacy of minimal interventions for weight loss.

Table 1:  Review of Weight Loss Interventions with Minimal Face-to-Face Contact
Study Subjects Intervention Weight Loss mean (sd)
Abramson, E.
(1985)

n=48 college
females

4 groups = 12
per grp

8 wks
SBT, Taped Behavioral Tx, Behavioral
Bibliotherapy, Insight Tx

Biblio grp (weekly weights and given tx
materials -no contact)

8 weeks Tx

sbt         9.7 lbs  *
taped     2.8 lbs
biblio    2.9 lbs
insight   2.6 lbs
(* F=74.48, p<.05)

Black, D.R.
(1987)

n=7 females
26-35 years
151-194 lbs

2 step program -

Minimal Intervention (MI)
(6-12 wks) verbal instructions, self-monitoring
(daily wts & graph it), refundable deposit

Problem Solving (PS)
after MinI  -- 10 wks - 2x 2hr sess/wk

MI 2.92 lbs -(6.17 lbs)

PS 14.79 lbs (1.72 lbs)

Black, Coe,
Friesen, &
Wurzmann
(1984)

n=113 (study
1)
n=66 (study 2)

Minimal Intervention (MI) - weigh ins only
baseline, at 6 or 10 weeks,

Behavioral Programs (BP)
study 1 - shortened behavioral programs
study 2 - full length behavioral programs

Study 1 -  MI   11.1lbs
                 BP   6.86 lbs*

Study 2 - MI   5.5 lbs
                BP   9.58 lbs*

mean wt loss across
behavioral programs
emphasizing different
strategies

Black &
Threlfall (1986)

n=26 (8M,
18F)

2 step program
 refundable deposit for assessments

Minimal Intervention (MI)
(6-12 wks) verbal instructions, self-monitoring
(daily wts & graph), mail records in, feedback
via mail

MI – 14lbs (7.4)

MI+ PS 21.0 lbs (11.8)*

*Cumulative wt lost with
MI plus PS Biblio
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Study Subjects Intervention Weight Loss mean (sd)
Problem Solving (PS) Bibliotherapy with partner
- mailed 10 packets 1/wk

Counselor Calls- every 3-6 weeks student
volunteer

Brownell,
Stunkard, &
McKeon (1985)

n=172 female
employees

3 studies varying prof.  vs. lay leader (in lay grps
- mtg 1x/wk vs. 3-4x/wk

NS corr betw. Attd &
wt.loss

16 wks: Stdy I - 2.9 lbs
             Stdy II - 9.2 lbs
            Stdy III - 5.9lbs

Garb & Stukard,
1974

TOPS (weekly self-help group meetings 1 ½ to 2
hrs)

avg tx 74 wks

8.8 lbs
Jeffery,
Hellerstedt, &
Schmid (1990)

n=1304

newsletter n =
1190
newsletter +$
= 114

self-help manual “wise weighs”
6 newsletters (1x/mo)

2 conditions

• newsletter  (pgm cost $5)

• newsletter plus incentive ($60 deposit)

Self-reported weights
(6mos)
Adjusted for self-report
discrepancy

Newsletter only - 4.68 lbs
Newsletter +$ - 8.81 lbs

Meyers, Graves,
Whelan, and
Barclay (1996)

n=56 individual orientation for all participants
deposit contingent on attendance at followup
sessions

8wk cognitive behavioral wt loss pgm
videotaped, TV delivered, live contact, wait list
control
*TV delivered completed postcards
summarizing completed homework and wt
changes weekly

Videotape (n=13)    9.10
lbs
TV deliv (n=14)      9.30
lbs
Live contact (n=18) 9.89
lbs
Control (n=11)        1.89
lbs

Pezzot-Pearce,
LeBow, &
Pearce (1982)

n=126 Bibliotherapy
minimal or no therapist guidance
6 months

11 lbs

COMPUTER INTERVENTIONS
Agras, Taylor,
Feldman, Losch,
& Burnett
(1990)

n=90 12 weeks
Computer w/ 1 intro session (90 min)
Computer with 1 intro session & 4 sessions
Standard Beh Therapy 10 sessions over 12 wks

$75 deposit refunded at each of 3 assessments
1200 kcals/day; 20-45 mins ex 3x/wk

Computer Alone  5.07lbs

Computer
+ 4Grp-                5.73lbs

SBT -                   3.97lbs

Burnett, Taylor,
& Agras (1985)

n=18 8wks
Exp: Computer assisted self-monitoring with
feedback
Control: Pen and paper self-monitoring w/o
feedback

Both grps had weekly 15 min mtg with therapist;
self-monitoring occurred on 4 days per week.

Exp:  8.1 lbs  (2.7)
Cont: 3.3 lbs  (3.2)

effect size rm =.75
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Study Subjects Intervention Weight Loss mean (sd)
Jerome &
Frederiksen,
(1992)

Study 1   n=26
Study 2   n=24

Dietmate Computer - self-monitoring, goal
setting, feedback, stimulus control, shaping
Study 1 - 12 week self-help trial
Study 2 - 12 week self-help trial

Study 1 - 6.12 lbs (3.8)
Study 2 - 10 lbs (6.7)

Taylor, Agras,
Losch, & Plante
(1991)

n=57 Both met for 4, 1.5 hr group meetings over 12
week program

1) Computer therapy only (monitoring &
feedback)
2) 1200 kcal frozen foods diet followed by
identical Computer therapy

Computer          6.82 lbs

Computer
+1200 frozen
foods diet          12.1 lbs

The Internet: A New Era of Correspondence Programs

The opportunities and new challenges offered by computers and the Internet for behavioral medicine
interventions for the year 2000 and beyond were highlighted at the Nineteenth Scientific Sessions of
the Society of Behavioral  Medicine (Conference Proceedings, 1998).  The utility of designing "expert
systems" for computer-mediated interventions for a variety of disorders has been demonstrated in
several studies (for review see Bloom, 1992).  Interactive computer programs have been designed for
treatment of mild depression (Selmi, Klein, Griesk, Sorrell & Erdman, 1990), agoraphobia (Ghosh,
Marks, & Carr, 1984), obesity (Burnett, Taylor, & Agras, 1985), dietary change (Winett et al., 1991),
smoking cessation (Burling et al., 1989; Prochaska et al., 1993; Velicer et al., 1993) and for general
health counseling including changes in diet, weight, exercise and smoking (Burnett, Magel, Harrington,
& Taylor, 1989).

The opportunities offered by this methodology and delivery system have been demonstrated in the area
of smoking cessation.  Computer-based smoking interventions, combining information with tailored
programs and individualized feedback, have been effective for producing smoking cessation, with
outcomes at times mirroring or exceeding those achieved in face-to-face programs (e.g., Prochaska et
al., 1993).  Despite the success of computer-mediated smoking interventions, computer-assisted weight
loss interventions have not produced weight losses comparable to standard behavioral group treatments
for obesity (Wing, 1998; also see Table 1).

The exponential growth and popularity of  the Internet and world-wide-web has created an enormous
opportunity to develop interventions delivered through this media.  It is estimated that 57 million
people were “logged on” to the Internet in 1997, with projected estimates of up to 707 million users in
the next 3 years (Harris, 1995).  Today, the Internet is most commonly used as an information outlet.
Millions of people log on to the Internet for news and medical information, as well as information on
hobbies and recreation.

The Internet also provides the opportunity to develop interactive, highly tailored behavior change
programs that will not require weekly face-to-face contact.  This may significantly reduce the response
burden associated with clinic-based programs. The Internet also offers another mechanism for
delivery of programs with distinct advantages to regular mail-based or telephone-based interventions.
E-mail and the Internet provide a more efficient vehicle for participant contact, alleviate limitations of
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geographic proximity on participant access to programs, permit more efficient and standardized
delivery of feedback to participants, and yield a shorter interval between the target behavior and
delivery of a potential reinforcer .  The Internet also holds enormous potential for worksite health
promotion as the convenience and anonymity of Internet programs may improve participation and
attrition rates in programs.

Given the potential benefits of Internet as an intervention modality, it has been used more recently for
delivery of behavioral oriented health promotion programs.  Specifically, e-mail and world wide web
sites have been used to promote exercise (Tate, 1995), modify dietary practices among rural adolescent
females (Russ et al, 1998), and for diabetes self-management (McKay, Feil, Glasgow, & Brown, 1998).
All of these programs included: education, plus behavioral techniques including self-monitoring and
feedback.  Glasgow and collegues (1998) also provided an opportunity for patients with diabetes to
communicate with each other to provide social support for diabetes self-management.

A plethora of  self-help resources for weight loss are currently available on the Internet via government
and commercial web sites.  In fact, most of the components of state-of-the-art behavior therapy for
weight loss are already available in various locations on the Internet.  Many of these web sites are
sophisticated and provide accurate, detailed information in an interesting format.  For example,
”Shape-Up-America” recommends caloric deficit diets, provides meal planning on line, makes fitness
recommendations etc.  The “Prevention” website offers dietary and fitness information and social
support to members via message boards and by encouraging fitness or walking buddies. Despite the
explosive growth of these resources there has been little evaluation of their efficacy for weight loss.  It
is unclear whether these resources are sufficient to produce weight loss or whether a stronger
behavioral program is needed.  The purpose of this project is to compare the initial efficacy of Internet
educational materials with a more structured behavioral program also offered via the Internet.

Specific Aims

The specific aim of this project is to compare initial weight losses (3 months) in two  obesity treatment
programs using the Internet to provide intervention with minimal face-to-face contact; Education vs.
Behavior Therapy.  The Internet Education (IEd) program included one group meeting with a behavior
therapist, an informational web page, diet and exercise recommendations, and links to other weight loss
resources available on the Internet.  The Internet Behavior Therapy (IBT) condition included all of the
above components plus: weekly personalized feedback provided via e-mail, lessons on behavioral
weight loss topics in time-released increments appropriate for shaping behavior change provided via
email as part of the weekly feedback messages; opportunity for participants to e-mail questions to the
behavioral therapist with answers provided in weekly feedback messages; and the opportunity for
social support with other participants via an electronic bulletin board.  The primary outcomes of the
study were initial weight loss and changes in waist circumference achieved during the initial 3 months
of treatment.

Note:

It is widely recognized that long term maintenance of weight loss is difficult to achieve (Wing, 1998).
Most patients regain some, or all, of the weight lost during treatment (Perri, 1992). Several strategies
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have been proposed to facilitate maintenance of weight loss including lengthening treatment,
promotion of regular physical activity and improving initial weight loss (Wing, 1998).  Although
maintenance of weight loss is critical to improved health outcomes, individuals cannot maintain losses
unless they are achieved during treatment. Computer and internet interventions have not been proven
as successful methods for promoting initial weight loss. Therefore, this dissertation study examined
these methods to produce initial weight loss (e.g., 3 months).   The intervention is being continued to 6
months.  Primary outcomes will also be assessed at 6 months and  at 12 months to study maintenance
at 6 months post-treatment.
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Chapter 2:  METHODS

Definition Of Study Population

Subject Recruitment: Ninety-two (N=92) healthy overweight adult employees aged 21-55 were
recruited from Lifespan, the largest health care provider in Rhode Island with seven affiliated hospitals
and health care agencies in Rhode Island and Massachusetts.   One participant reported being pregnant
and was ineligible to participate (N=91).

Inclusion/Exclusion Criteria:  Eligible participants were a) between 20 and 60 years of age; b) had a
Body Mass Index between 25 and 35 (see Appendix A);  c) employed by a Lifespan affiliated hospital
with access to email and the organization’s Intranet.   Employees were excluded if:  a) they had any of
the following diseases including heart attack, stroke, cancer in the last 5 years, diabetes, angina,
orthopedic or joint problems that would prohibit exercise; b) they had major psychiatric diseases or
organic brain syndromes;  c) they were pregnant, planning to become pregnant in the next 12 months,
or had been pregnant in the past 6 months;  d) had been in a formal weight loss program during the past
6 months;  e) they would not agree that to refrain from beginning a second weight loss program within
the 12 month program; or e) they were intending to move within the 12 months of the program.
Employee Health Services of Lifespan offered a number of other weight loss programs and patients
who were ineligible were referred to another type of program via this mechanism.

Procedures

Screening:  Participants were screened for eligibility via telephone.  The screening included questions
to assess inclusion/exclusion criteria listed above and the Physical Activity Readiness Questionnaire
(PAR-Q - Appendix B; Thomas, Reading, & Shephard, 1992).  Participants answering yes to any of the
7 items on the PAR-Q were required to obtain physician consent to participate.

Study Design/Duration:  Participants (N=91)  were randomly assigned to one of two treatment
groups.  Equal numbers of sealed envelopes containing treatment assignment were prepared  for each
treatment and envelopes were selected at random when participants met eligibility criteria on the
telephone screen.  A stratified randomization procedure was used matching for gender and estimated
baseline BMI (derived from self-reported height and weight from screening) category.   To prevent
contamination across treatments, participants who enrolled with a co-worker were randomly assigned
as dyads or small groups and were matched across treatments.

Common Treatment Components:

Initial Group Meeting: All participants attended an initial introductory meeting that lasted
approximately one hour.   At this meeting standardized baseline weights and measures were obtained
on all participants;  informed consent was obtained; and participants were provided with information
about the study including dietary and exercise recommendations.  Participants also received a detailed
guide to login procedures and the basics of Internet navigation.  Login procedures were demonstrated
on a computer and familiarity with Internet navigation was assessed.  If needed, a brief tutorial was
provided to acquaint participants with navigating the website.
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Diet & Exercise Goals:  Participants were instructed to self-select a dietary goal; however,  a standard
calorie restriction diet between 1200 kcals and 1500 kcals/day was recommended (Jeffery et al., 1993).
Limiting fat intake to 20% of calories was also recommended (Wing, 1998).

Participants were instructed to increase their physical activity to burn a minimum of 1000 kcals per
week.  Walking approximately 10 miles during the course of the week (e.g. 2 miles on 5 occasions)
would burn 1000 kcals. Walking was encouraged in this program but caloric expenditures associated
with many different exercises was also provided.  Participants were encouraged to increase activity
gradually.  If a participant has not been engaging in any regular physical activity the recommended
progression to 1000 kcals was appproximately  4 weeks (week 1 - 250, week 2 - 500, week 3 - 750,
week 4 - 1000).

Website Links to Weight Management Topics:  All participants had access to study websites via the
Lifespan Intranet.  The website provided a brief review of information presented at the orientation and
links to selected weight loss resources on the Internet.  These links were organized into categories
including:  Monitoring Your Progress (articles about importance of self monitoring; links to
downloadable/printable self-monitoring diaries); Change Your Diet (e.g., general nutrition, menu
planning, calorie counters, recipes), Change Your Exercise (e.g., lifestyle exercise, overcoming
barriers, walking/running information, caloric expenditure), and Other Resources (e.g., managing
emotional factors, understanding BMI, finding support, enhancing motivation).

Additional Procedures for Behavior Therapy Condition Only:

Self-Monitoring:  Participants in IBT were encouraged to record calories, fat grams and daily exercise.
Participants were provided with “The Complete and Up to Date Fat Book” (Bellerson, 1997) to insure
consistency of calorie estimation across participants.  Some of this information is available on the
Internet but searching is still cumbersome and information is not as complete as what is provided in
this book.  Participants also received a table allowing them to estimate caloric expenditure from
minutes of participation in various activities. Participants were instructed to report information each
week via an electronic diary.   Weekly self-monitoring information included self-report of weekly
weight, daily calories, fat grams, and exercise energy expenditure.  Participants were also able to
submit any comments or questions with their diaries.  Diary data was automatically stored in a database
and a copy was also emailed to the therapist.

Feedback - Individually Tailored and Group Progress Reports:  Participants were sent feedback
and reinforcement based on parameters of the self-monitoring logs.  Feedback was individualized and
sent personally from a trained behavioral weight loss therapist. Feedback included information about
weight loss progress, average calories, fat grams,  energy expenditure through exercise, number of days
of exercise, answers to any questions or comments the participant raised, general supportive statements
and recommendations for change to promote weight loss.  Participants who did not send in a log were
also sent a personal e-mail inquiring about how things were going and encouraging them to report their
weight and send in narrative comments about diet and exercise if they did not record any other
information.  After six weeks of the program, participants were sent a “6 Week Summary Report” via
email.  This report included graphs of weekly weights, calorie intake, fat intake, and caloric
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expenditure.  A summary of progress was provided along with recommendations for making changes to
their program, encouragement and support (see Appendix ).

Weekly Behavioral Lessons:  Although the Website Weight Management Links were available to
both groups, the IBT group received “time-released” information  through the first 6 months.  At
weekly intervals, participants received information on nutrition, exercise or using behavioral self-
regulatory strategies.  Topics are listed in Table 2.

Table 2
Weekly Lesson Topics
The Behavioral Approach To Changing

Your Eating And Exercise Habits
Increasing Your Physical Activity:
Programmed Exercise
Healthy Choices And Weight Control
Cues In Your Physical Environment For

Eating And Exercise
Eating In Social Situations

Lifestyle Exercise
Building Social Support
Eating Patterns
Problem Solving
Barriers To Exercise
Eating Out In Restaurants
Thoughts And�Weight Control

Therapist and Social-Support:  Participants in the Behavior Therapy condition  also had the
opportunity to email the behavior therapist with questions sent in via their diaries or if they did not
send a diary directly via email.  Participants had access to a an electronic bulletin board to facilitate
social support among members.

Summary of Treatment Components for Each Condition
A summary of the treatment components included in Internet Education compared with Internet
Behavior Therapy is provided in Table 3.
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TABLE  3
Treatment Components

INTERNET EDUCATION (IED) INTERNET BEHAVIOR THERAPY(IBT)

• Initial Group Meeting (1 hour) • Initial Group Meeting (1 hour)
• Website with weight management

information and links to other Internet
weight loss resources

• Website with weight management
information and links to other Internet
weight loss resources

� Via Website
• Weekly Self-Monitoring
• Bulletin Board for contact with other

participants
Via E-mail
• Weekly Individualized Feedback
• Weekly Behavioral Lesson

�

Participant Payments:    

All participants were paid $10 for attending the 3 month follow-up appointment.  In addition,
participants who attended the follow-up were entered into a raffle drawing for one $25 prize.

Measures

Baseline Only:

Participants completed demographic information and a weight history to provide information to
compare this sample with others.  Participants also completed a brief questionnaire to assess prior
experience with using the Internet and e-mail.

Baseline and 3 Months:
 
1.  Measures of  Obesity  - These measures were taken in a private examination room to insure

privacy.

Weight:  The primary dependent measure was body weight.  Weight was assessed in light
street clothing, without shoes on a calibrated balance beam scale at baseline and 3 months.
Height was measured using a stadiometer.  Body mass index was calculated (kg/m2 ).  Weight
loss/change was calculated by taking the weight at 3 months and subtracting baseline weight.
Abdominal Adiposity:  The waist circumference has been used as an indicator of abdominal
obesity.  The circumference at the waist (measured at the umbilicus) was measured with a
Gulick steel tape measure on exhalation ( Lohman, Roche, Martorell, 1988).  As recommended
by Lohman et al., two abdominal circumference measurements were taken and an average of
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the two measures was used.  If the two measures differed by more than .5 cm a third
measurement was taken.

 
2.  Exercise Behavior:  Pre-post changes in exercise behavior were determined by changes on the

Paffenbarger Activity Questionnaire (Paffenbarger, Wing, & Hyde, 1978). This measure has
been used to assess physical activity in numerous studies and changes in leisure time activity
assessed with this instrument have been used to predict weight change (Harris, French, Jeffrey,
McGovern, & Wing, 1994).  This measure provides an assessment of stairs climbed, blocks
walked, and energy expended in other activities.  The total score provides a composite of total
caloric expenditure per week and can be scored to estimate expenditure in light (5 kcal/min),
moderate (7.5 kcal/min) and high intensity (10 kcal/min) activities.    

 
3.  Changes in Dietary Intake:  Pre-post changes in dietary intake were assessed using the Block

Food Frequency Assessment (Block, Hartman, Dresser, Carroll, Gannon,  & Gardner, 1986).
This instrument provides an estimate of macro and micronutrients as well as intake by specific
food groups.  Previously this measure has been modified to reflect a time interval of 6 months
rather than one year and the results corresponded will to dietary records (Jeffrey et al., 1993).
The time interval was modified to reflect dietary changes over the prior 3 month interval at the
3 month assessment.

 
4.  Changes in Depressive Symptoms:  The Center for Epidemiological Studies - Depression Scale

was used to examine pre-post changes in depressive symptoms (Radloff, 1977).  The scale has
been widely used and extensively validated in community research (Weissman, Sholomskas,
Pottenger, Prusoff, &  Locke, 1977).  A cutoff score of 16 has been used reliably to estimate the
presence of depressive symptoms.

 
5.  Use of Website:  Objective use of the website was tracked using a unique login ID for each

participant.  Participants also completed a subjective assessment of their use of specific website
resources at 3 months.  Participants rated their frequency of use of specific categories of sites
(e.g., did not visit, visited 1-2 times, visited several times).  A complete list of website
resources assessed is provided in Table 14.

 
6.  Barriers to Website Use:  At 3 months, participants also indicated reasons they might not have

used the website more frequently.  Potential barriers to website use assessed included lack of
time, lack of interest in losing weight, lack of interest in using the Internet, feeling that these
resources would not help me lose weight, etc.  Participants could also list their own barriers to
website use.  A complete list of barriers can be found in Table 15.
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Measures for Internet Behavior Therapy Only:
 
7. Weekly Caloric Intake, Fat Intake, and Exercise: Self-monitoring records will provide self-

report information on calories and fat consumed and amount of exercise for participants in the
IBT condition.  Diaries were evaluated for completeness of information submitted.

 
8. Social Support:  The number of postings to the electronic bulletin board by members of the IBT

group, the number of comments or questions sent to the therapist and the number of other e-
mails sent to the therapist were used to assess frequency of efforts to provide and/or obtain
social support.

Hypothesis

The primary hypothesis was that weight losses (objectively measured at baseline and 3 months) will be
greater in subjects randomly assigned to the Internet Behavior Therapy condition compared with the
Internet Education condition.   Furthermore, participants in the Behavior Therapy condition will show
greater reductions in waist circumference.  Secondary hypotheses were as follows.  From baseline to
the end of initial treatment (3 months) participants in the Behavior Therapy condition will show greater
increases in exercise behavior and reductions in dietary fat and calorie intake.  Exploratory hypotheses
examined other correlates of weight loss including baseline variables, website use variables, and
changes in behavior or depression.  Within the behavior therapy group self-monitoring and social
support were examined for their association with the primary outcomes.

Statistical Analysis

Sample size calculations were based on the ability to detect average difference of a 5lb weight loss
between groups.   This difference was chosen based on average weight losses in the literature reviewed
for self-help with very minimal or no contact interventions of 3.45 lb. and average weight loss for self-
help programs with continued contact (e.g., correspondence) of 10.76 lb.  Study duration varied widely
therefore a conservative estimate of the difference between treatments of 5 lb. was used.  This number
also represents the number of lb. between body mass index categories -- a difference that has some
practical or clinical significance.  The average standard deviation for this calculation was also a
conservative estimate (7.75 lbs) and larger than the average standard deviation obtained from the
studies reviewed (5.4 lbs).  Using an alpha level of .05 and power of .80, sample size of 37 for each
condition was needed.  Assuming an average attrition rate of  20 percent (Wing & Jeffery, 1984), a
sample of 90 subjects was selected.

All analyses were performed using the Statistical Package for the Social Sciences (SPSS for Windows
v. 8.0).  Statistical significance was defined as an alpha set at 0.05.  Baseline differences between the
two treatments were analyzed using independent t-tests or chi-square analysis depending on the type of
dependent variable. There were no differences in attrition between treatments, therefore the sample of
participants providing follow-up data were analyzed.  For the primary measures, analyses were also
performed using an intent to treat model, where participants who are not available for post-assessment
weights will be assumed to have returned to baseline. The main weight change outcomes were
analyzed using Repeated Measures Analysis of Variance (Treatment X Time). Similar analyses were
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performed for changes in abdominal adiposity, exercise and dietary behaviors.  A partial correlation
analysis was performed to examine relationships among variables and primary outcomes independent
of treatment assignment.
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Chapter 3:  RESULTS

Baseline Characteristics of  Participants

Baseline characteristics of the 91 participants (81 F, 10 M) who were eligible for the study are
presented in Table 4.  There were no baseline differences between participants in the Internet
Education and Internet Behavior Therapy conditions on demographic, weight, eating, exercise,
depression, or web/e-mail experience variables.

Table 4: Baseline characteristics (% or mean + s.d.)

Variable Internet Education
n=45

Internet Behavior Therapy
n= 46

Ethnicity
     % Caucasian 77.8% 89%
Education
     High School
     Some College
     College Degree
     Graduate Degree

7%
38%
31%
24%

11%
26%
33%
30%

Marital Status
     Married
     Separated/Divorced
     Never Married

64.5%
13.3%
22.2%

78.3%
4.3%
17.4%

Employment
     Professional/executive
     Support/sales/technician

51%
49%

63%
37%

Age 40.6 +  9.7 41.1 +  11.6
Weight (lb.) 173.7 +  25.6 170.6 +  20.7
BMI (kg/m2) 28.9 +  3.1 29.1 +  3.0
Waist Circumference (cm) 98.4 +  10.2 98.5 +  9.4
CES-D 16.9 +  5.1 15.9 +  4.1
Physical Activity (kcal/week)a 1,057 + 931 1,403 +  1,296.4
Caloric Intake (kcal/day)b 1,817 +  733 1,638 +  559
Fat Intake (% total calories)b 35.6 +  8.2 34.3 +  9.2
Web/E-mail Experience (mos) 60.8 + 43.7 60.9 + 47.4
a Internet Education (n=44)
b Excludes cases with severe errors – Ied (n=38); IBT (n=41)
BMI = body mass index; CES-D = Center for Epidemiological Studies-Depression Scale
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Subject Retention

Fourteen participants (15%) did not provide follow-up data at 3 months. Attrition did not vary by
treatment group (χ2= .288 , p=.59); 6 participants dropped out of the Internet Education group (14%)
and 8 dropped out of the Internet Behavior Therapy group (17%).  Reasons participants were lost to
follow-up are listed in Table 5.

Table 5
Reasons Subjects Did Not Complete 3 Month Follow-up

Internet Education Internet Behavior Therapy
Medical conditions 1 1
Sudden death of son 1
Lost Interest/Unknown 5 6

There were no differences between drop-outs and completers on baseline age, ethnicity, marital status,
gender, depression, BMI, weight, or waist circumference.  Drop-outs were significantly less likely to
have a college degree and at baseline had fewer total months of experience using the Internet and/or
email (see Table 6).

Table 6
Baseline Characteristics of Drop-outs and Completers (% or mean + s.d.)

Drop-outs
(n=14)

Completers
(n=77)

p-value

Ethnicity (% Caucasian) 93% 82% .31
Gender (% Female) 86% 90% .67
Marital Status (% Married) 64% 73% .52
Education (% College Degree) 29% 65%  .01*
Age (yrs) 38.4 + 15.5 41.3 + 9.6 .50
CES-D 16.2 + 4.5 16.4 + 4.7 .87
Weight (lb.) 177.1 + 21.3 171.3 + 23.4 .34
Waist Circumference (cm) 99.2 + 8.0 98.3 + 10.1 .77
Body Mass Index (kg/m2) 29.2  + 3.3 28.9 + 2.9 .76
Months Using Internet/Email 39.6 + 24.2 64.7 + 47.3  .005*

* indicates significant baseline difference between drop-outs and completers

Changes in Body weight, Body Mass Index, and Waist Circumference

The primary dependent measures used to assess initial treatment efficacy were changes in body weight,
body mass index, and waist circumference from baseline to the 3 month follow-up.  Results for these
analyses are presented in Table 7.

Objective weight measurements were obtained for seventy-seven participants (I Ed n=39, IBT n=38)
following 12 weeks of treatment. Participants denied joining any other weight loss programs or using
weight loss medications during the 3 months.  Therefore, all available data were included in the
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analyses.  Repeated measures analysis of variance was used to evaluate changes in weight from
baseline to 3 months.  Results showed a significant Treatment X Time interaction (p<.001), indicating
that the IBT group lost significantly more weight during the treatment period.  Weight in the IBT group
decreased from an average baseline weight of 169.32 + 20.43 lb. to 160.28 + 19.86 lb. (∆= -9.04  +
5.98 lb.) at 3 months compared to a change from 173.32 + 26.18 lb. to 170.32 + 26.04 lb.(∆= -3 + 5.69
lb.) for the IEd group (see Figure 2).

Table 7
Changes in body weight, body mass index, and waist circumference.

mean (standard deviation) F
(p-value)

Internet
Education

n=39

Internet
Behavior
Therapy

n=38

Treatment
Effect

Time
Effect

Treatment
X Time

Interaction

Body Weight (lb.)
Baseline 173.32 (26.18) 169.32 (20.43) 1.768 81.92 20.61
3 Months 170.32 (26.04) 160.28 (19.86) (0.19) (<.001) (<.001)

Body Mass Index (kg/m2)
Baseline 28.95 (2.85) 28.98 (3.18) 0.481 81.92 20.61
3 Months 28.48 (3.08) 27.47 (3.44) (0.49) (<.001) (<.001)

Waist Circumference (cm)
Baseline 97.98 (10.47) 98.66 (9.79) 0.35 81.46 16.21
3 Months 95.51 (10.07) 92.20 (9.72) (0.56) (<.001) (<.001)
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Chi-square tests were used to compare the proportion of participants in each condition who: a)
achieved weight loss at a rate of 1 lb. per week (e.g., at least 12 lb. during the 12 weeks) and b) lost at
least 5% of initial body weight (See Table 8).  Significantly more participants in the IBT condition
(32%) achieved average weight losses of 12 lb. or more during the 12 weeks compared with the IEd
condition (13%; p<.05).   Similarly, significantly more participants in the IBT condition (50%)
achieved weight losses of 5% of initial body weight or more during the 3 months compared with the
IEd condition  (15%; p<.001).

Table 8
Proportion of Participants Achieving Specific Weight Loss Criterion

Internet
Education

n=39

Internet Behavior
Therapy

n=38
Chi-Square

(p-value)
Lost < 12 lb 34 26 3.94
Lost > 12 lb 5 12 (.047)

Lost < 5% b.w. 34 19 12.40
Lost > 5% b.w. 5 19 (.000)

Changes in body mass index were analyzed using a repeated measures analysis of variance (Treatment
x Time).  As expected, these results parallel results obtained for weight change data.  Results showed a
significant Treatment X Time interaction (p<.001), indicating that the IBT group showed a greater
reduction in body mass index compared to the IEd group. Body mass index in the IBT group decreased
from an average baseline BMI of 28.98  + 3.18 kg/m2 to 27.47 + 3.44 kg/m2(∆= -1.51 + 0.97 kg/m2) at
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Figure 2:  Weight Change from 0-12 Weeks
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3 months compared to a change from 28.95 + 2.85 kg/m2 to 28.48 + 3.08 kg/m2(∆= -0.47 +  0.89
kg/m2) for the IEd group.

Similar results were obtained for changes in waist circumference from baseline to 3 months. Results
showed a significant Treatment X Time interaction (p<.001), indicating that the IBT group had a
greater reduction in waist circumference compared to the IEd group. Waist circumference in the IBT
group decreased from an average baseline circumference of 98.66  + 9.79 cm to 92.20 + 9.72 (∆= -6.46
+ 4.59 cm) at 3 months compared to a change from 97.98 + 10.47 cm to 95.51 + 10.07 cm (∆= -2.47 +
4.09 cm) for the IEd group (see Figure 3).

To investigate a secondary hypothesis regarding treatment efficacy by level of baseline body mass
index (BMI) participants were divided into 3 BMI categories; BMI under 27 (mild overweight), BMI
27-29 (overweight), and BMI 30 and over (obese).  A 2X3 (Treatment X BMI Category) ANOVA was
performed to examine changes in weight over the 3 months.  Results indicated a significant Treatment
effect (p<.001) but the main effect for BMI and the Treatment X BMI interaction were non-significant
(p>.05; See Table 9).  A graph of weight change by BMI category and treatment is also presented in
Figure 4.

Table 9
Change in weight by Treatment and BMI Category.

Internet
Education

Internet
Behavior
Therapy

F
(p-value)

BMI
Category n mean (sd) n mean (sd)

Treatment
Effect
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Effect

Trt  X  BMI
Interaction
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Figure 3:  Changes in Waist Circumference from 0-12 Weeks
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Under 27 11 -3.00 (7.16) 15 -9.57 (5.38) 20.51 1.23 .022
27 – 29.99 18 -3.97 (6.01) 12 -9.88 (5.93) (<.001) (.30) (.98)
30 and over 10 -1.25 (2.49) 11 -7.41 (7.00)
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0

<27 27-29 30+

Internet Education Internet Behavior Therapy

Figure 4:  Weight Change by BMI Category

Intent to Treat Analysis of Primary Outcomes

As a conservative analysis missing data were imputed using baseline values, assuming no changes from
baseline for the primary outcomes.  In all cases, results were the same as those for participants with
objective follow-up data, however, mean values were reduced.   Analyses for weight and waist change
are presented in Table 10.

A repeated measures analysis of variance (Treatment X Time) was performed to examine changes in
weight from baseline to 3 months.  Results showed a significant Treatment X Time interaction
(p<.001) indicating that the IBT group lost more weight from baseline to 3 months. Weight in the IBT
group decreased from an average baseline weight of 170.58 + 20.71 lb. to 163.11 + 21.01 lb. (∆= -7.47
+ 6.44 lb.) at 3 months compared to a change from 173.92 + 25.47 lb. to 171.32 + 25.43 lb.(∆= -2.6 +
5.39 lb.) for the IEd group.

Similar results were obtained for waist change (See Table 10).  A repeated measures analysis of
variance (Treatment X Time) was performed to examine changes in waist circumference from baseline
to 3 months.  Results showed a significant Treatment X Time interaction (p=.001) indicating that the
IBT group showed greater reduction in waist circumference from baseline to 3 months. Waist
circumference in the IBT group decreased from an average baseline circumference of 98.52  + 9.43 cm
to 93.18 + 9.61 (∆= -5.44 + 4.85 cm) at 3 months compared to a change from 98.37 + 10.19 cm to
96.23 + 9.96 cm (∆= -2.15 + 3.89 cm) for the IEd group.
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Table 10
Intent to Treat Analysis
Changes in body weight and waist circumference.

mean (standard deviation) F
(p-value)

Internet
Education

n=45

Internet
Behavior
Therapy

n=46

Treatment
Effect

Time
Effect

Treatment
X

Time
Interaction

Body Weight (lb.)
Baseline 173.92 170.58 1.428 65.33 15.27
3 Months 171.32 163..11 (0.24) (<.001) (<.001)

Waist Circumference (cm)
Baseline 98.37 98..52 0.526 65.79 11.98
3 Months 96.23 93.18 (0.47) (<.001) (.001)

Changes in Eating Behavior

Changes in eating behavior were assessed using the Block Food Frequency Questionnaire at baseline
and 3 months.  Verified data was analyzed using a modified version of the Dietsys Software Version
4.0.  As recommended, data were screened and records containing severe errors at either baseline or 3
months were omitted from analysis resulting in valid data at both time points for 60 participants (IEd
n=29, IBT n=31).  Data were normalized using a square root transformation.  Repeated measures
analysis of variance (Treatment X Time) was used to evaluate changes in energy (kcals) intake per day
from baseline to 3 months.  Results showed a significant main effect for Time (p<.001), but no
significant effect for Treatment nor the Treatment X Time interaction (p>.05).  These results indicate
that both groups decreased energy intake per day during the intervention period (See Figure 5).
Participants in the IBT group decreased average kcals per day by 504.4 + 577.5 over the 3 months
compared to an average decrease of 449.9 +  600.4 for the IEd group (see Table 11).

Similar results were obtained for changes in percent of calories from fat.  Data for percent calories
from fat did not require normalization.  Repeated measures analysis of variance (Treatment X Time)
showed a significant main effect for Time (p<.05), but no significant effect for Treatment nor the
Treatment X Time interaction (p>.05).  These results indicate that both groups decreased percent of
calories from fat during the intervention period (See Figure 6).  Participants in the IBT group decreased
average percent calories from fat by 3 + 9.7% over the 3 months compared to an average decrease of
2.1 +  6.7% for the IEd group (see Table 11).



25

Table 11
Changes in Eating Behavior.

mean (standard deviation) F
(p-value)

Internet
Education

n=29

Internet
Behavior
Therapy

n=31

Treatment
Effect

Time
Effect

Treatment
X

Time
Interaction

Kcals per Day
Baseline 1834.3 (824.9) 1635.3 (604.2) 2.28 41.19 0.223
3 Months 1384.4 (698.5) 1130.9 (376.6) (0.14) (<.001) (0.64)

Percent Calories from Fat
Baseline 35.6 (8.6) 33.8 (9.7) 1.36 5.59 0.21
3 Months 33.6 (9.2) 30.8 (7.4) (0.25) (<.05) (0.65)
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Baseline 12 Weeks
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Figure 5:  Change in Energy Intake (kcals) from 0-12 Weeks
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Figure 6:  Changes in Fat Intake (% of calories) from 0-12 Weeks

Changes in Exercise Behavior

Changes in exercise behavior were assessed using the Paffenbarger Activity Questionnaire.  Data were
normalized using a square root transformation.  Repeated measures analysis of variance (Treatment X
Time) was used to evaluate changes in total average kilo calories (kcals) of energy expenditure per
week from baseline to 3 months.  Results showed a significant main effect for Time (p=.005), but no
significant effect for Treatment nor the Treatment X Time interaction (p>.05).  These results indicate
that both groups increased average kcals of energy expenditure per week during the intervention period
(See Figure 7).  Participants in the IBT group increased average kcals per week of activity by 523.7 +
1762.4 over the 3 months compared to an average increase of 451.5 +  1277.2 for the IEd group (see
Table 12).

Table 12
Changes in Exercise Behavior

mean (standard deviation) F
(p-value)

Average Energy
Expenditure
(kcals/ week)

Internet
Education

n=37

Internet
Behavior
Therapy

n=38

Treatment
Effect

Time
Effect

Treatment
X

Time
Interaction

Baseline 1019.5 (967.0) 1371.8 (1328.7) 2.94 8.20 0.00
3 Months 1470.9 (1446.9) 1895.5 (1637.6) (0.09) (.005) (0.95)
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Table 13 shows the average weekly caloric expenditure by type of activity at baseline and at 3 months
for participants with data at both measurements.

Table 13
Weekly Caloric Expenditure by Type of Activity -  mean (s.d.)

Internet Education
(n=37)

Internet Behavior Therapy
(n=38)

Baseline 3 Months Baseline 3 Months

Stairs 205.8 (215.2) 298.9 (446.7) 188.6 (194.2) 244.6 (278.4)

Walking 316.3 (468.4) 552.4 (610.1) 593.9 (770.6) 720.6 (679.8)

Light
Activities

72.9 (371.9) 96.6 (282.5) 40.1 (131.2) 45.4 (141.2)

Medium
Activities

214.9 (437.4) 202.7 (406.1) 341.3 (721.3) 487.5 (1288.4)

Heavy
Activities

209.5 (510.3) 320.3 (808.3) 207.9 (431.0) 397.4 (869.8)

Website Login Frequency

To obtain an objective measure of website use, participant login data was tracked over the 12 weeks.
An independent samples t-test was performed to compare the average number of logins during the 3
months in the two treatments.  Participants in the Internet Behavior Therapy condition logged in to the
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Figure 7:  Change in Energy Expenditure from 0-12 Weeks
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website an average of 20.32 +10.52 times over the 12 weeks compared with 8.85 + 10.56 for members
of the Internet Education group (T = -4.645, p<.001).

Use of Specific Website Resources

Participants were asked to estimate the number of times they visited particular types of website
resources during treatment (e.g., did not visit, visited 1-2 times, visited several times).  In general, both
groups appeared to use the different website resources with similar frequency. However, Mann-
Whitney U tests (for ordinal variables) showed the Internet Education group visited calorie counting
sites (p=.003), Fast Food Sites (p=.005), and Calorie Burning For Exercise sites (p=.02) more often
than participants in Internet Behavior Therapy (See Table 14).

Table 14
Use of Specific Website Resources

Mean (SD) Mean Rank Z p-value
General IEd

IBT
1.44 (.62)
1.16 (.76)

38.53
31.95

-1.48 .14

Self-Monitoring IEd
IBT

0.81 (.69)
0.95 (.74)

33.22
36.54

-.74 .46

Menu Sites IEd
IBT

1.00 (.80)
0.95 (.78)

35.69
34.41

-.28 .78

Calorie Counting IEd
IBT

1.38 (.61)
0.78 (.85)

42.31
28.68

-2.99 .003

Recipe IEd
IBT

1.03 (.78)
0.78 (.85)

38.17
32.26

-1.30 .19

Fast Food IEd
IBT

0.66 (.75)
0.22 (.48)

41.05
29.77

-2.81 .005

General Exercise IEd
IBT

0.97 (.65)
0.78 (.75)

37.78
32.59

-1.17 .24

Starting Exercise IEd
IBT

0.66 (.65)
0.57 (.73)

36.75
33.49

-.75 .46

Walking/ Running IEd
IBT

0.72 (.63)
0.60 (.73)

37.30
33.01

-.97 .33

Calorie Expenditure IEd
IBT

0.94 (.62)
0.57 (.69)

40.72
30.05

-2.42 .02

Finding Support IEd
IBT

0.53 (.72)
0.49 (.69)

35.58
34.50

-.26 .80

Motivational IEd
IBT

0.56 (.72)
0.35 (.63)

38.06
32.35

-1.40 .16

Emotional Factors IEd
IBT

0.44 (.62)
0.41 (.64)

35.75
34.35

-.35 .73

IEd = Internet Education (n=32)        IBT = Internet Behavior Therapy (n=37)
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Barriers to Website Use

At 3 months participants were asked about specific barriers that might have limited their use of the
website (see Table 15).  The total number of barriers reported was summed for each participant.  The
average number of barriers to web use reported by participants in the Internet Education group (1.5 +
.72) was significantly greater than the average number of barriers for participants in the Internet
Behavior Therapy group (0.84 + .65; t = 4.0, p=.000).   Lack of time was the most commonly reported
barrier to website use reported by participants in both groups.  The second most common barrier
appears to be inconvenience of having to use the program at work.

Table 15
Barriers to Website Use

Internet
Education

(n=32)

Internet
Behavior
Therapy
(n=37)

Lack of Time 25 23
Lack of Interest in Weight Loss 1 0
Lack of Interest in Internet 2 2
Didn’t think it would help me lose weight 3 1
Difficulty Navagating Site 3 0
Other: Inconvient at Work 8 3

Not Much New Information 1 1
Lost Web Address 1 0
Network Problems 1 0
Depressed 1 0
Don’t Think About Using It 1 0
Use Internet to Answer Specific Questions 0 1

Correlates of Weight Loss and Change in Waist Circumference

Bivariate associations among the primary outcomes were examined.  A partial correlation analysis,
controlling for treatment, was conducted to examine correlates of the primary outcomes independent of
the effects of treeatment assignment (see Table 16).   Baseline variables examined included  age, BMI,
CES-D, and web/e-mail experience. The only baseline variable marginally related to weight change
was months of experience using the web/e-mail (r = - .21, p=.07).  Other variables examined included
change in depression score, change in energy expenditure, change in energy (calorie) intake, total
energy expenditure at 3 months, and total energy intake at 3 months.  Change in energy expenditure
was also marginally related to weight change (r=.21, p=.08).  Total energy expenditure at 3 months (r =
-.24, p=.04) and total caloric intake at 3 months (r=.22, p=.08) also showed modest associations with
weight change.
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Table 16: Partial Correlations
Weight 

∆
Waist 

∆
Baseline
CES-D

Baseline
Age

Baseline
BMI

Web/Email
Exper.

CES-D 
∆

Energy
Expend. ∆

Energy
Intake ∆

3 mo
Energy

exp.

3 mo
Energy
Intake

Login
Freq.

Barriers
to Web

Use
Weight ∆

1.00

Waist ∆ .58**
(74)

p=.000
1.00

Baseline
CES-D

.083
(73)

p=.48

-.008
(73)

p=.95
1.00

Baseline
Age

-.12
(74)

p=.31

-.08
(74)

p=.50

.02
(87)

p=.89
1.00

Baseline BMI .13
(74)

p=.27

.11
(74)

p=.33

.05
(87)

p=.62

-.03
(88)

p=.75
1.00

Web/Email
Experience

-.21*
(74)

p=.07

-.18
(74)

p=.12

-.07
(87)

p=.53

-.12
(88)

p=.27

-.17
(88)

p=.11
1.00

CES-D ∆ -.008
(71)

p=.944

.03
(71)

p=.81

-.48
(71)

p=.81

-.004
(71)

p=.97

.04
(71)

p=.77

-.06
(71)

p=.63
1.00

Energy
Expend. ∆

-.21*
(74)

p=.08

-.32**
(72)

p=.005

-.14
(72)

p=.24

-.25**
(72)

p=.04

-.007
(72)

p=.95

.09
(72)

p=.47

.02
(71)

p=.88
1.00

Energy Intake 
∆

.12
(57)

p=.36

.32**
(57)

p=.02

.03
(56)

p=.81

.009
(57)

p=.94

.03
(57)

p=.81

-.000
(57)

p=.99

-.20
(56)

p=.14

-.15
(56)

p=.28
1.00

3 mo Energy
Exp.

-.24**
(73)

p=.04

-.22*
(72)

p=.06

-.13
(72)

p=.28

-.11
(73)

p=.36

-.21*
(73)

p=.07

.19
(73)

p=.10

-.11
(70)

p=.38

.68**
(72)

p=.000

.05
(57)

p=.71
1.00

3 mo Energy
Intake

.22*
(62)

p=.08

.27**
(62)

p=.03

.36**
(61)

p=.003

-.12
(62)

p=.36

.19
(62)

p=.13

-.18
(62)

p=.16

-.19
(60)

p=.14

-.006
(61)

p=.96

.24*
(57)

p=.07

-.23*
(62)

p=.07
1.00

Login
Frequency

-.28**
(74)

p=.01

-.20*
(74)

p=.09

.02
(87)

p=.88

.02
(88)
p=84

.01
(88)

p=.96

.09
(88)

p=.39

-.12
(71)

p=.33

.24*
(57)

p=.07

-.09
(57)

p=.50

-.36**
(73)

p=.002

-.21
(62)

p=.10

1.0

Barriers to
Website Use

.07
(66)

p=.58

.12
(66)

p=.32

.001
(65)

p=.99

.09
(66)

p=.45

-.002
(66)

p=.99

-.02
(66)

p=.85

.04
(64)

p=.74

-.14
(65)

p=.25

-.14
(55)

p=.31

-.16
(66)

p=.19

-.01
(58)

p=.91

-.12
(66)

p=.34

1.0

Coefficient, (D.F.), 2-tailed significance  -- d.f. listed pairwise --All analyses controlling for treatment.  --** p<.05;  * p<.1
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As expected, weight change was significantly related to changes in waist circumference (r = .58,
p<.001).  Therefore, a separate partial correlation analysis controlling for treatment and weight
change was conducted to examine correlates of changes in waist circumference independent of
weight change.  The associations between change in waist circumference and change in energy
expenditure (r=-.32, p=.005) and change in energy intake (r=.32, p=.02) remained significant
after controlling for weight and treatment.  Energy intake and expenditure at 3 months were also
related to waist change; r=-.22 (p=.06) and r=.22 (p=.03), respectively.  Other variables were not
significantly related to  change in waist circumference controlling for treatment and weight
change (p>.10).

Internet Behavior Therapy Participant Use of Additional Procedures

Analyses examining use of additional procedures available to participants in the Behavior
Therapy group over the 12 weeks of intervention included all participants randomized (n=46; See
Table 17).  The average number of diaries submitted over the 12 weeks was 8.5 + 3.6.  Diaries
were further examined for completeness.  The average number of diaries submitted with
complete information (e.g., weight, calories per day, fat grams per day, and exercise per day) was
7.1 + 3.9.  Diaries included an option for participants to submit comments or questions.  The
average number of diaries that included comments during the 12 weeks was 5.3 + 3.4. Other e-
mails participants sent to the therapist during the treatment were tracked as well as postings to
the electronic bulletin board.  Participants submitted an average of 3.1 + 2.7 other e-mails and
posted an average of 0.5 + 1.3 messages during treatment.

Table 17
Internet Behavior Therapy - Diary Adherence (mean + s.d)

Total Diaries Submitted 8.5 + 3.6

Complete Diaries Submitted 7.1 + 3.9

Comments/Questions Submitted 5.3 + 3.4

Other E-mails Sent 3.1 + 2.7

Bulletin Board Postings 0.5 + 1.3

n=46

Within the IBT group, bivariate analyses showed the total number of diaries submitted was
significantly correlated with weight change (r = .50, p=.001) and waist change (r =-.52, p=.001)
over the 3 months.  Measures of diary adherence were correlated with each other (see Table 18).
Total number of diaries submitted was marginally related to baseline web/email experience
(r=.28, p=.06) and change in energy expenditure during treatment (r=.28, p=.06).  Similar
associations were found for number of complete diaries submitted.
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Table 18
Correlates of Diary Adherence Variables (Internet Behavior Therapy Only)   Spearman’s Rho, (n), significance

Weight ∆ Waist ∆ Total
Diaries
Submitted

Complete
Diaries
Submitted

Comments Other
emails
sent

Bulletin
Board
postings

Energy
Expend 
∆

Energy
Intake ∆

Web/
E-mail
Exp.

Login
Freq.

Weight ∆ 1.0

Waist ∆
.68**
(38)

p=.000
1.0

Total Diaries
Submitted

-.50**
(38)

p=.001

-.52**
(38)

p=.001
1.0

Complete
Diaries
Submitted

-.52**
(38)

p=.001

-.53**
(38)

p=.001

.81**
(46)

p=.000
1.0

Comments
-.18
(38)

p=.28

-.05
(38)

p=.76

.57**
(46)

p=.000

.38**
(46)

p=.009
1.0

Other emails
sent

.04
(38)

p=.80

-.07
(38)

p=.67

.18
(46)

p=.25

.29*
(46)

p=.05

.32**
(46)

p=.03
1.0

Bulletin
Board
postings

.07
(38)

p=.68

.07
(38)

p=.68

.11
(46)

p=.45

-.06
(46)

p=.68

.49**
(46)

p=.001

.33**
(46)

p=.03
1.0

Energy
Expend ∆

-.36*
(38)

p=.03

-.50**
(38)

p=.001

.25*
(38)

p=.13

.34**
(38)

p=.04

-.03
(38)

p=.86

.08
(38)

p=.63

-.09
(38)

p=.61
1.0

Energy
Intake ∆

.34*
(31)

p=.06

.48**
(38)

p=.006

-.26
(31)

p=.17

-.25
(31)

p=.18

.07
(31)

p=.69

.16
(31)

p=.39

.36*
(31)

p=.05

-.32*
(30)

p=.08
1.0

Web/ Email
Experience

-.29*
(38)

p=.08

-.29*
(38)

p=.08

.28*
(46)

p=.06

.26*
(46)

p=.09

.28*
(46)

p=.06

.21
(46)

p=.17

.19
(46)

p=.20

.13
(45)

p=.39

-.09
(31)

p=.65

1.0

Login
Frequency

-.245
(38)

p=.14

-.27
(38)

p=.10

.68**
(46)

p=.000

.59**
(46)

p=.000

.48**
(46)

p=.001

.32**
(46)

p=.03

.21
(46)

p=.16

.28
(38)

p=.10

-.21
(38)

p=.22

.19
(46)

p=.22

1.0
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Chapter 4:  DISCUSSION

The purpose of this study was to develop and evaluate a behavior therapy program delivered via
the Internet and e-mail and compare it to an Internet educational program.  The main finding in
this study was that average weight losses after 12 weeks of treatment were significantly better in
the behavior therapy program than the education program.  Participants in the IBT group lost an
average of 9 lb. compared with 3 lb. for the IEd group.

Participant Characteristics

Participants recruited for this study were similar in age and other baseline characteristics to those
recruited for standard clinic-based behavioral programs; however, participants had a lower initial
BMI; 29 compared with 35 (Miller, Koceja, & Hamiliton, 1997).  Initial BMI for participants in
this study was more similar to other minimal contact interventions reported in the literature
(Hellerstedt & Jeffery, 1997; Cameron et al., 1990).  This difference may well derive from the
fact that recruitment was limited to participants with BMI between 25 and 35 to be conservative
due to the unsupervised nature of this program.

The Center for Epidemiological Studies -Depression (CES-D) scale was chosen as the measure
of depression for this study because it has been cited as being appropriate for community samples
(Radloff, 1977).  Participants in this program had a slightly higher level of depression; 16 on the
CES-D compared with a mean of 6 on the Beck Depression Inventory (BDI) obtained from a
large pooled data set of participants in clinic behavioral weight loss programs (Sherwood,
Jeffery, & Wing, 1999).  Most weight loss studies have used the BDI rather than the CES-D or,
as is true for most minimal contact interventions, have not measured this variable.  There are
inherent problems with comparing absolute scores across measures, but a 16 on the CES-D and
10 on the BDI represent scores above which it is likely that patients exhibit symptoms of
depression (Santor, Zuroff, Ramsay, Cervantes, & Palacios, 1995). The mean BDI score of 6
reported above for clinic behavioral programs may be artificially low compared to the cutoff
score because it is common to omit item 19 on the BDI that inquires about changes in weight as
this item is affected by weight loss interventions.  The range of scores per item on the BDI are 0-
3.  Therefore, if 1-3 points were subtracted from the cutoff score of 10 on the BDI making it a 7-
9, a mean score of 6 is only slightly below this criterion.  It has also been stated that the cutoff of
16 on the CES-D overestimates significant depressive symptoms in some non-clinical
populations (Santor, et. al., 1995).  Therefore, participants in this study are probably similar to
the large sample of participants in other behavioral weight loss programs in terms of depressive
symptoms.  Regardless of the level of baseline depressive symptoms for participants in this
program, depression scores were not correlated with any of the primary outcomes or use of the
web program, and did not differ by treatment.
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Subject Retention

Attrition is a substantial problem in many minimal contact intervention studies and worksite
programs.  In the present study, attrition (15%) did not vary by treatment group and was similar
to that reported in the literature for clinic-behavioral programs (Wing, 1998), some minimal
contact interventions (Cameron et al., 1990, Harvey-Berino, 1998, Hellerstedt & Jeffrey, 1997,
O’Loughlin et al., 1998) and lower than several other minimal contact interventions (e.g., 33%
Miller et al., 1993 and 37% Klem & Klesges, 1988).  Attrition in this study was considerably
lower than that reported for other worksite weight loss programs.  For example, Peterson and
colleagues (1985) reported 60% attrition and other worksite studies have reported attrition as
high as 80% (Abrams & Follick, 1983; Stunkard & Brownell, 1980).  Authors of these other
worksite weight loss studies have attributed high attrition rates to the fact that losing weight with
co-workers may be uncomfortable, especially if weight loss attempts are unsuccessful, and that
dropping out may be an attempt to “save face” (Abrams & Follick, 1983).  The fact that both of
the Internet programs offered in this study were essentially anonymous for workers may have
improved subject retention rates compared with other worksite programs.  The $10 honorarium
offered to participants in both groups for attending the follow-up may have further improved
retention rates.

Similar to other studies, there were no differences between drop-outs and completers on baseline
weight, BMI or waist circumference (Wadden & Letizia, 1992).  Interestingly, dropouts were
found to have less education and fewer months of experience using Internet and e-mail at
baseline.   Thus, despite enrolling in a program advertised as a  weight loss program using the
Internet and e-mail, participants less familiar with this technology may not be engaged by this
type of program and cease participation even when offered a small incentive for follow-up.

Primary Outcomes

The results of this investigation support the major study hypotheses.  There were significant
differences in weight loss between participants who received the more structured behavior
therapy intervention and those who received the educational program.  Participants in the Internet
Behavior Therapy group lost 9 lb. in 12 weeks compared with 3 lb. for the Internet Education
group.  The weight loss achieved by participants in the Internet Education group is similar to that
reported in other weight loss programs with infrequent or no contact with participants and
minimal intervention (Abramson, 1985, Black, 1987, Cameron et al., 1990, Jeffery, Hellerstedt,
& Schmid, 1990, Hellerstedt & Jeffery, 1997, Meyers et al., 1996). Weight loss for the Internet
Behavior Therapy group is similar, if not slightly better, than what has been reported for other
non face-to-face programs which include more behavioral components and regular contact
(Abramson, 1985, Black, 1987, Cameron et al., 1990, Jeffery, Hellerstedt, & Schmid, 1990,
Hellerstedt & Jeffery, 1997, Meyers et al., 1996).
As expected, average weight losses in the Internet Behavior Therapy group are less than the
average weight loss of 1 lb. per week typically achieved in face-to-face behavioral programs
(Wing, 1998).  One of the primary differences between this and most face-to-face behavioral
programs is the length of treatment.  Early programs were between 10-12 weeks and produced
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weight losses of about 10 lbs (Wing, 1998), thus they were more similar to the weight losses
achieved in this program.

The proportion of participants in this study who achieved average weight loss of 12 lb. or more
in 12 weeks was examined to compare study outcomes to what is typically achieved in face-to
face behavioral programs.  Significantly more participants in IBT (32%) achieved this criterion
compared with the IEd participants (13%).  The percent of participants in the IBT group meeting
this criterion is comparable to a study by Hellerstedt and Jeffery (1997) where weekly phone calls
were used to promote weight loss following two initial face-to-face group meetings; 25% of their
participants lost at a rate of 1 lb. per week.  Internet Behavior Therapy produced results that were
somewhat more favorable than those reported by Cameron et al. (1990) for a study using weekly
mailed standard lessons plus either interim weigh-ins, homework, or monetary deposit.  These
investigators reported 23.6% of their participants had an average weight loss of 10 lb. or more in
15 weeks.

Despite the significant differences in weight loss between conditions, it is perhaps more
important to evaluate whether the weight losses achieved by participants in the Internet Behavior
Therapy group were meaningful in terms of potential health outcomes.  Historically, obesity
treatment goals were based on helping patients reduce to ideal body weight as defined by height-
weight charts (Foster, Wadden, Vogt, & Brewer, 1997).  This often required sizable weight
losses that, even if achieved, were difficult to maintain.  Recent expert panel guidelines have
established new, more modest, goals for obesity treatment with overall weight loss
recommendations at 5-10% of initial body weight (Agricultural Research Service, 1995).  Other,
more specific, recommendations cite the criteria for successful treatment outcome as
maintenance of a weight loss of at least 5% of initial body weight for at least 1 year (Institute of
Medicine of the National Academy of Sciences, 1995).  These treatment goals have been adopted
based on substantial evidence that many obesity related conditions including diabetes,
hypertension, and hyperlipidemia, are improved with weight losses of this magnitude, despite the
fact that patients may still be overweight (Blackburn, 1995; Goldstein, 1992).  In the current
study, 50% of patients in the Internet Behavior Therapy group achieved a goal of losing 5% of
initial body weight or more during the 12 weeks.

As body mass index increases, risk of mortality also increases in a graded stepwise progression.
Even among the moderately overweight there is a gradient of increasing risk of morbidity and
mortality (Calle et al., 1999). Institute of Medicine (1995) guidelines also cite reduction of one
body mass index unit as another way to measure treatment success.  (Although the exact number
of pounds associated with 1 unit of change in body mass index varies by height, it is typically
about 5 lbs.)  The mean change in body mass index for the Internet Behavior Therapy group was
1.5 units.  Furthermore, 71% of participants in this group reduced their body mass index by 1
unit or more.

In addition to weight and BMI, there is a significant relationship between degree of abdominal
adiposity and morbidity and mortality (Bray, 1998).  This relationship appears to be somewhat
independent of overall weight as it has even been found among persons who are not considered
overweight (e.g., BMI < 25; Rexrode et al., 1998).  Even more specifically, the accumulation of
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visceral adipose tissue conveys the greatest risk for non-insulin dependent diabetes and
cardiovascular disease (Ross, Rissanene, & Hudson, 1996).  The best measure of visceral adipose
tissue is obtained with magnetic resonance imaging; however, this is impractical in many clinical
settings and was not appropriate for the current study.   Waist circumference is an accepted
surrogate of this measure; however, it also correlates very highly with overall adiposity (r values
>0.90; Heymsfield, Allison, & Wang, 1998).  A recent paper examining the health benefits from
waist reduction concluded that modest weight changes that are associated with 5-10 cm reduction
in waist circumference are an important target for weight management.  A reduction of this
magnitude, has been shown to produce beneficial changes in cardiovascular disease risk factors
regardless of BMI or baseline waist circumference (Han, Richmond, Avenell, & Lean, 1997).
Changes in waist circumference were significantly greater for participants in the Internet
Behavior Therapy as they experienced a mean reduction in waist circumference of 6.4 cm
compared with 2.4 cm reduction in IEd.  Furthermore, 61% of participants in the IBT group had
reductions in waist circumference that were 5 cm or greater.  These changes are similar to those
reported in the Han et. al (1997) study in terms of average change in waist circumference, weight
loss, and treatment duration.  No minimal face-to-face contact intervention studies reviewed
included waist circumference data for comparison.

Behavioral Outcomes

Participants in both the Internet Behavior Therapy and the Internet Education group reported
changes in diet and exercise behaviors of similar magnitude over the 3 months despite
significantly different changes in weight and other primary outcomes.  The amount of change
experienced by participants in this study compares favorably with other studies of similar
intensity and duration that have used the same measures (Harvey-Berino, 1998; Hellerstedt &
Jeffery, 1997).  For example, Harvey-Berino (1998) found an average change in energy intake
and energy expenditure of -622 kcals/day and +454 kcals/week, respectively, compared with
average changes of -477 kcals/day and +535 kcals/week in this study.

Other studies with significant between group differences in weight loss have also failed to find
differences on self-reported dietary and exercise measures (Leermakers, Anglin, & Wing, 1998;
Jeffery, Wing, Thorson, & Burton, 1998).  Despite the lack of difference detected by the
measures used in this study, the only explanation for differences in changes in body weight and
the other outcome measures is differential changes in either one or both of these behaviors.
There are several possible explanations for the lack of significant findings.  The difference in
weight loss between conditions was 6 lb. which would correspond to a difference in daily energy
intake between conditions of 250 kcals/day.  Detecting this level of difference would require a
highly sensitive measure.  Due to missing data at either time point and severe errors in estimating
dietary intake which prohibit analysis of some questionnaires (e.g., participants skip a large
number of questions, report eating too few foods, etc.), there was reduced power to examine
changes in dietary intake (n=60 for these analyses).  Furthermore, given the inaccuracies of
dietary reporting (Lichtman et al., 1992) and that the sensitivity of the food frequency measure
over a 3 month time frame is largely unknown (it is widely used over 6 month and yearly
intervals), these results are not so surprising.  Similarly, the lack of difference between groups on
the Paffenbarger activity questionnaire may also be explained by the time interval of assessment
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on that measure as it only assesses activity over the prior week.  Therefore, this measure does not
capture consistency of exercise during the prior 3 months which would have contributed to
weight loss.  There is also the possibility that demand characteristics associated with being in a
weight loss study which recommended changing diet and exercise behaviors could have
influenced reporting among participants in both groups.

Finally, and perhaps most plausibly, it is very likely that participants in the Internet Behavior
Therapy group actually became more accurate in their estimation of dietary intake and exercise
than the Internet Education group because they were self-monitoring intake and activity.  Self-
monitoring increases awareness of eating and exercise behaviors which would aid in recall of
behavior over the prior 3 months on the dietary measure.  This hypothesis is supported by the
finding that within the IBT group change in energy intake and expenditure was significantly
correlated with weight and waist changes, however, these behavioral changes were not
significantly correlated with weight or waist change in the Internet education group.

Website Use

Examination of the objective measure of website use, login frequency, showed the  Internet
Behavior Therapy group logged into the website about twice as often as the Internet Education
group (20x  vs. 9x) over the 12 weeks.  This difference might be expected because participants in
the IBT group logged into the website in order to use the electronic self-monitoring diary and
bulletin board (although frequency of postings suggests that use of this resource was infrequent).
Therefore, it is difficult to separate specific use of website resources from logins that were related
to submission of self-monitoring diaries for participants in the IBT group.  Regardless, the
relationship between login frequency and weight loss remains after controlling for treatment (r=-
.28) suggesting that greater frequency of login (perhaps a proxy for use of website weight loss
resources) was related to better outcomes for participants in both groups.  However, this
association does not mean that use of the website resources was necessarily responsible for better
weight loss.  It is equally plausible that login frequency was a proxy variable for  some
unmeasured variable such as level of motivation and commitment to weight loss efforts that was
related to both use of web resources and weight loss.

Although we did not have objective measures of the frequency or duration that participants
visited particular sites that were linked from the study website, the self-report measure of use of
specific sites suggests that the two groups had similar use of the different types of resources.  The
exception is that the Internet Education group used sites to help them estimate energy intake and
expenditure more frequently than participants in the Internet Behavior Therapy group.  This may
be explained by the fact that the IBT group was provided with a comprehensive book listing
calories and fats of common foods as well as a handout listing energy expenditure per minute of
different types of physical activity as part of their self-monitoring program.  Therefore, the
Internet Education group had greater need for online resources of this type.  The Internet
Education group reported significantly more barriers to using the website.  It is difficult to
interpret this finding since participants were randomly assigned to treatment and everyone had
access to the website from work.  Barriers were not related to weight loss or login frequency in
the correlational analyses examined for both groups combined or in separate analyses.   In both
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groups, the most commonly reported barriers to using the website were lack of time and the
inconvenience/lack of privacy associated with using the program from work.

Process Measures

Although this study is unable to pinpoint exactly which additional procedures in the Internet
Behavior Therapy program were responsible for greater treatment efficacy, process measures
including correlates of the primary outcomes and adherence variables generate some interesting
hypotheses. Adherence to self-monitoring has been repeatedly demonstrated as a predictor of
long term weight loss (Wadden & Letizia, 1992; Wing, 1998).  The fact that submission of
complete self-monitoring diaries was strongly correlated with weight change suggests that using
the behavioral strategy of self-monitoring (e.g., recording weight, calorie intake, fat intake, and
exercise) and reporting this information was important for weight loss success.   However, a few
caveats should be offered.  It is conceivable that other participants who did not submit diaries
were also self-monitoring but not reporting; however, this is unlikely.  In addition, patient
reporting of self-monitoring information provided data which was the basis for the feedback and
recommendations that were provided each week.  Although patients who did not send in self-
monitoring records also received a weekly “feedback” message, the subject of the message
encouraged reporting and inquired about progress rather than providing specific
recommendations for weight loss.  Therefore, the effects of self-monitoring on weight loss
cannot be separated from the effects of feedback.

Other aspects of the IBT treatment program may have contributed to successful weight loss.  All
participant “feedback” messages included a weekly behavioral weight loss lesson.  This was sent
regardless of whether a self-monitoring record was received from the participant.  These lessons
served as a weekly prompt for weight loss and provided information about nutrition, exercise,
and important behavior change strategies to promote weight loss.  Therefore, weekly prompting
and provision of information may have also contributed to the success of this group.  However,
when prompting itself has been studied as an intervention strategy it has produced mixed results.
For example, in other relatively short term studies, weekly telephone prompting was shown to be
effective in promoting exercise (Lombard, Lombard, & Winett, 1995) but was not found to
improve weight loss over no contact (Hellerstedt & Jeffery, 1997).  Similarly, provision of
information and pre-post changes in knowledge have not been related to weight loss in other
studies (Jeffery, et al., 1993).  From the lack of association between primary outcomes and the
other adherence variables, it appears that other components, such as the electronic bulletin board,
were less important.  Although social support has been shown to be improve weight loss
outcomes (Kelsey, Earp, & Kirkley, 1997), use of this feature of the IBT program was
considerably less than expected.  Only 25% of participants ever used the bulletin board and the
average number of postings was less than one during the first 12 weeks.   The fact that this was a
worksite program and that substantial social support was coming from the individual
correspondence with the therapist may have influenced use of this forum.
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Limitations

The primary limitation of the present study is that these results are for initial weight loss and the
efficacy of these programs for promoting longer term weight losses and maintenance remains to
be demonstrated.  To overcome this limitation, the study has continued.  The same intervention
offered during months 0-3 was continued through 6 months.  After 6 months, a less intensive
maintenance intervention is being used during months 6 - 12.  Objective weights and other
primary outcome measures are being collected at 6 and 12 months to evaluate the longer term
success of these programs.

A second limitation of this study stems from the sample as it was fairly small and homogeneous.
Participants were all employees at large hospital and health care organizations in New England,
highly educated, predominantly Caucasian, in administrative or professional positions, and most
were quite familiar with using computers, the Internet, and e-mail.  Since participants also
reported barriers to website use stemming from this being a worksite program, a larger
community effectiveness trial is recommended.

As this study was an initial efficacy trial, the design does not allow for dismantling of the Internet
Behavior Therapy program to determine the critical components of this intervention.  Therefore it
is unclear what additional procedures or combination of procedures provided to the IBT group
were important.

The subjective measure of web resource utilization indicated similar use of the different
categories of Internet resources.  However, within categories (e.g., Recipes) there may have been
specific resources that participants found more helpful.  The current study did not utilize
technology to track use of specific websites.  This type of information would be helpful for
further development of this program.  Also, the website was not changed to add new information
or resources during the program (although many of the sites that were provided as links from the
study website were updated frequently).  Adding this feature may promote continued use,
especially among participants in the Education condition.

Future Directions

The primary reasons for investigating Internet interventions with minimal face-to-face contact are
to change and/or expand the audience for obesity treatment.  Future research that extends the
results of the current study could be explored in each of these areas.

There are several directions for research on further development of an Internet behavior therapy
program that would appeal to those who might otherwise not present for obesity treatment or
might not be amenable to weekly treatment meetings for the first 6 months, biweekly meetings
for 6 months, and monthly meetings for 6 months, as is the current standard of care.  Research in
this area could focus on methods to improve outcomes or on ways to reduce costs.  For
optimizing weight losses the current program might be used in conjunction with some regular
amount of face-to-face individual or group contact (e.g., monthly meetings with interim contact
via web/email).
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The type of Internet and e-mail program offered here may be particularly appropriate for weight
loss maintenance interventions after some amount of face to face contact to promote initial
weight loss. The Internet approach may be useful for maintenance programs specifically because
attendance is quite low in later months of programs (Wadden, Foster & Letizia, 1994; Wing,
Blair, Marcus, Epstein & Harvey, 1994).  This approach has been initially investigated by
Harvey-Berino (1999) in which she compared face-to-face maintenance, Internet maintenance,
and no contact maintenance programs after 15 weeks of initial face-to-face treatment.  At 12
months, she reported no differences between any of the maintenance programs investigated.  This
is highly unusual as face-to-face maintenance interventions have been demonstrated as more
effective than no-contact (Perri, Nezu & Viegener, 1992).

Other research directions could study ways to reduce costs. In its current form, the IBT program
reduced the response burden required from the participant; the program involved only one face to
face meeting during the first 3 months.  However, it is unclear if the time required by the
therapist to provide individual feedback to the 45 participants in IBT, was less than is required to
provide group treatment to the same number of individuals.  It is also unclear from this study
whether a doctoral level behavior therapist is needed to produce weight loss.  Therapists in many
clinic based programs include Master’s level dietitians, exercise physiologists, and behavior
therapists.  Another approach might involve lay leaders as Brownell and colleagues (1985) found
lay leaders to be similar in effectiveness to professional leaders.  If these approaches produce
similar weight losses, utilizing these types of treatment providers would allow greater
dissemination of the program at reduced cost.

Alternatively, research on Internet weight loss could pursue development of interventions with
more public health appeal.  In current form, the program offered is not highly disseminable.  A
logical next step might examine automated feedback for weight loss efficacy.  Questions and
problems encountered by participants as well as feedback provided in certain situations were
collected for this study and can be coded and analyzed to begin to create a tailored message
library.  Features of standard face to face programs not used in the current protocol could be also
be investigated including online/electronic weekly group meetings in addition to the weekly e-
mail feedback.

Finally, the current program was offered through a worksite.  There appear to be pros and cons to
using Internet and e-mail technology for worksite health promotion.  It appears that this
technology offers advantages in that workers can maintain some anonymity which might enhance
participation rates and appears to significantly decrease attrition.  It would also be possible to
have periodic objective weigh-ins through employee health which would keep accountability
high.   The disadvantage cited by participants in this program is time.  The current program was
offered through an Intranet, offering Internet access to the websites as well would allow access to
the program from home.  This would allow workers to choose the most convenient time or place
to use the program.
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Summary

The results of this study showed that a treatment including structured behavioral components,
weekly contact, and personalized feedback, delivered via the Internet, produced superior weight
losses compared to a primarily educational program also delivered via the Internet.  This suggests
that providing Internet weight loss resources coupled with behavioral components, including
self-monitoring, weekly feedback and guidance produces better weight losses than Internet
resources alone.  The primary outcomes, including changes in weight, body mass index, and
waist circumference were not only significantly better in the IBT group but also reached levels
that are regarded by the obesity treatment field as meaningful since they are likely to produce
significant beneficial changes in health, if maintained.
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