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Background: Few investigations of successful long-term weight loss beyond two years
have been conducted, and none has examined weight changes in medically underserved rural
populations of older adults. The purpose of this study was to assess long-term weight loss
maintenance 3.5 years after the completion of an initial six-month lifestyle intervention for
obesity among women aged 50—75 years residing in rural communities.

Methods: One hundred and ten obese women with a mean (+ standard deviation) age of
60.08 £ 6.17 years and mean body mass index of 36.76 + 5.10 kg/m? completed an in-person
assessment during which their weight and adherence to behavioral weight management strate-
gies were evaluated.

Results: Participants showed a mean weight reduction of 10.17% + 5.0% during the initial
six-month intervention and regained 6.95% * 9.44% from the completion of treatment to
follow-up assessment 3.5 years later. A substantial proportion of participants (41.80%) were
able to maintain weight reductions of 5% or greater from baseline to follow-up. “Successful”
participants (those who maintained losses of 5% or greater at follow-up) reported weighing
themselves, self-monitoring their intake and calories, planning meals in advance, and choosing
lower calorie foods with greater frequency than “unsuccessful” participants (those who lost
less than 5%).

Conclusion: Collectively, these findings indicate that a large proportion of participants were
able to maintain clinically significant weight losses for multiple years after treatment, and that
self-monitoring was a key component of successful long-term weight management.
Keywords: obesity, weight loss, weight maintenance, lifestyle intervention, rural, health

disparities

Introduction

Reviews suggest that participants in behavioral treatment programs for obesity typically
regain most of their lost weight within five years, leading to the widely held belief that
sustaining long-term weight losses is exceedingly rare.!? Although obese individuals
face significant behavioral, environmental, and physiological challenges following
treatment, a substantial proportion of participants do manage to maintain their weight
losses in the long term. However, outcomes of behavioral interventions, which typi-
cally report average weight loss, often mask the fact that large subsets of participants
in lifestyle intervention programs are successful at maintaining weight losses of at
least 5%. Weight reductions of 5% or greater are considered to be clinically significant
because research has demonstrated that losses of this magnitude are associated with
measurable improvements in risk factors for cardiovascular disease.'
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Research in successful weight loss maintainers suggests
that weight regain is due at least in part to failure to maintain
key behavior changes (self-monitoring, high levels of daily
physical activity, consumption of a low-calorie, low-fat
diet).? Further, several years of sustained weight maintenance
increases the probability of future weight maintenance. For
example, studies of participants in the National Weight
Control Registry indicate that weight regain among
previously successful maintainers is associated with more
recent losses (<2 years versus =2 years), decreases in energy
expenditure, and increases in fat intake.® Once individuals
have regained weight it is difficult for them to recover, since
small weight regains typically lead to larger ones.*

While extended-care programs delivered via face-to-face,
telephone, or Internet counseling can improve weight loss
maintenance,>® relatively few long-term follow-up studies of
successful weight loss maintainers beyond two years have
been conducted. Further, a major limitation in the field of
weight maintenance is that most studies of extended-care
programs for obesity are conducted in academic health
science centers utilizing samples of predominantly Caucasian
participants from urban and suburban settings.

To our knowledge, no studies have examined the
behavioral factors associated with long-term weight loss
maintenance in medically underserved rural populations of
older adults. Significantly higher rates of obesity and chronic
disease are observed among rural adults than among their
urban counterparts, even after controlling for demographic
and socioeconomic factors.”® However, most published
studies of obesity treatment among rural populations are
in the form of case reports or case-controlled studies as
opposed to randomized controlled trials.’!' The obesity
interventions that have been conducted have yielded weight
losses that are modest compared with the 8.5 kg losses
commonly achieved in lifestyle programs of similar length
and intensity.!> Improving both short-term and long-term
outcomes of behavioral interventions in rural residents, who
comprise approximately 30% of the US population, is an
important treatment priority.'?

The aim of the current study was to examine behavioral
factors associated with successful long-term weight
maintenance (3.5 years after treatment) among participants
who completed an initial six-month lifestyle intervention for
obesity delivered in rural settings. Following the intervention,
participants were randomized to one of three year-long
extended-care conditions (face-to-face counseling, tele-
phone counseling, or mail-only contact) and assessed upon
its completion (month 18). In the current study, we assessed

participants 3.5 years after completing the initial interven-
tion, and 2.5 years after the conclusion of the extended-care
phase (month 48). Specifically, we compared “successful”
weight maintainers (participants who lost more than 5%
from baseline to long-term follow-up) with “unsuccessful”
participants (those who either lost less than 5% or gained
weight from baseline to long-term follow-up) with regard to
their current use of behavioral weight management strate-
gies, including self-monitoring, goal setting, and physical
activity.

Materials and methods

Participants were 234 obese women of mean age 59.3 £ 6.2
(range 50-75) years, with a body mass index =30 kg/m?
(mean 36.8 + 5.0 kg/m?) residing in rural and medically
underserved counties who completed the TOURS (Treatment
of Obesity in Underserved Rural Settings) study. During
the initial six-month intervention, participants took part
in 24 weekly group sessions, each lasting approximately
90 minutes. Treatment was delivered via Cooperative
Extension Services by personnel with bachelor’s or master’s
level education in family and consumer sciences, nutrition,
psychology, exercise science, or a related field. The TOURS
intervention was modeled in part on the Diabetes Prevention
Program and emphasized behavioral skills (eg, goal setting,
self-reinforcement, and stimulus control). Dietary goals
included a reduction in energy intake by 500—1000 kcal/
day (sufficient to produce a weight loss of 1-2 Ib per week),
reduction in total fats to 25%-30%, and reduction in pro-
tein to 15% of total caloric intake. Physical activity goals
included the addition of 3000+ steps per day above baseline,
or 30 minutes/day of walking, six days/week. Participants
were provided with self-monitoring logs and were strongly
encouraged to self-monitor their caloric intake and physical
activity every day.

Following the initial six-month intervention, participants
were randomized to one of three year-long extended-care
programs (face-to-face counseling, telephone counseling,
or mail-only contact). Participants assigned to the face-to-
face counseling program continued to meet at the County
Extension offices for two group sessions per month;
participants in the telephone counseling condition had two
10—15-minute telephone contacts with the interventionist
per month; and participants assigned to the mail condition
received biweekly newsletters containing information related
to weight management. The treatment objectives for the
extended-care phase included the maintenance of healthy
eating behaviors and physical activity levels achieved during
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the initial intervention and continued reinforcement of
behavioral weight management skills. A detailed description
of the TOURS intervention has been published previously.'*

The original TOURS study ended after the year-long
extended-care phase (month 6 to month 18) and participants
received no treatment or contact from their interventionists
from month 18 to month 48 (when the current follow-up
assessment was conducted). Only participants who completed
the initial six-month intervention and all three original study
assessments at months 0, 6, and 18 (n = 220) were eligible
for the current study assessment 3.5 years later (month 48).
Participant flow throughout the trial is shown in Figure 1.
Participants’ weight and current use of weight management
skills were assessed during a group assessment session held
at their local Cooperative Extension office. Individuals wish-
ing to partake in the study but unable to attend the group
follow-up assessment had the opportunity to schedule an
individual session at their convenience.

Body weight

Body weight, measured to the nearest 0.1 kg using a certified
balanced beam scale, was the primary outcome of the
current study. Participants were weighed during the initial

intervention at months 0 and 6, following completion of
extended-care at month 18, and again for the current study
3.5 years after treatment (month 48).

Behavioral weight management skills

Use of behavioral self-management skills relevant to
weight loss were examined via the Weight Management
Questionnaire, a 36-item measure that assessed adherence to
changes in eating and exercise behaviors in the past month
(Part I) and in the period since the weight management
program ended (Part IT) on a 1-6-point Likert-type scale.
A similar measure was used in a previous weight maintenance
study by Perri et al.'> The Weight Management Questionnaire
asked participants to rate their degree of adherence to key
behavioral strategies for weight management and included
questions related to self-weighing, self-monitoring (eg, “How
often in the past month have you kept a food record of what
you eat?”” and “How often have you written down the number
of minutes you’ve exercised?”), goal setting (eg, “How often
have you kept a goal for the amount of calories you eat per
day?” and “How often have you kept a goal for the grams of
fat you eat per day?”), and stimulus control (eg, “How often
have you tried to limit eating out at restaurants?” and “How

Randomized to initial TOURS
trial (n = 234)

Initial treatment phase
(month O to 6)
Extended-care phase
(month 6 to 18)

!

Eligible for long-term follow-up study (n = 220)

e Face-to-face counseling condition (n = 75)
e Telephone counseling condition (n = 70)
e Mail-only contact condition (n = 75)

A

A 4

Completed follow-up study
(n=110)

e Face-to-face counseling
condition (n = 41)

e Telephone counseling
condition (n = 37)

e Mail-only contact condition
(n=32)

e Unable to be contacted (n = 64)
e Declined to participate (n = 46)
o No-show to assessment (n = 27)
o “Not interested” (n = 10)
o Work/family obligations or “not enough time” (n = 9)

Lost to follow-up (n = 110)

Figure | Flow diagram of participant involvement in follow-up study.
Abbreviation: TOURS, Treatment of Obesity in Underserved Rural Settings.
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often have you tried to avoid doing other activities such as
watching TV while eating?”). Part II of the measure was
divided into five subscales, ie, Record Keeping, Stimulus
Control, Goal Setting, Planning Meals, and Mindful Eating.
The Weight Management Questionnaire has demonstrated
good internal reliability, o = 0.878 for the overall measure,
o= 0.872 for Part I, and oo = 0.870 for Part II.

Statistical analysis

For our preliminary analyses, Chi-square tests and #-tests
were used to determine if there were any differences
between participants who chose to take part in the current
follow-up study and those who were eligible but did not
participate. Repeated-measures analysis of variance were
done to compare weight maintenance at month 48 among
participants in the three extended-care conditions. A one-way
analysis of variance was used to investigate the impact of the
extended-care condition on maintenance at month 48. The
t-tests were used to compare “successful” weight maintainers
(those who maintained a body weight reduction =5% from
baseline to month 48) and “unsuccessful” participants (those
who maintained a body weight change <5% of baseline or
gained weight) on Weight Management Questionnaire Part I1
subscales and individual items of the Weight Management
Questionnaire from Part I. Participants who gained weight
(n = 37) and those who lost <5% of their body weight
(n=27) were combined into one group, given that there were
no significant differences in these subsets of participants with
respect to frequency of weight maintenance behaviors.

Results

Participants

The participants were 110 women with a mean (+ stan-
dard deviation) age of 60.08 £ 6.17 years and mean body
mass index of 36.76 £ 5.10 kg/m?. The sample was com-
prised of Caucasian (79.1%), African-American (18.2%),
and Hispanic/Latino (2.7%) participants. There were no
significant differences between participants who did complete
the study compared with those who did not with respect to
age, ethnicity, education, baseline weight, or weight change
during the initial or extended-care phases of the intervention
(all Ps > 0.05).

Long-term weight maintenance

The 110 participants who completed the follow-up study had
mean body weight reductions of 10.17% =+ 5.0% during the
initial six-month intervention. Participants regained a mean
1.73 £ 6.03 kg from month 6 to month 18, and regained

an additional 4.10 + 7.74 kg from month 18 to month 48
(a 6.95% £ 9.44% increase in body weight from month 6
to month 48). On average, participants maintained 4.08%
body weight reductions from month 0 to month 48. Using
=5% as a cutoff for successful maintenance, we found that
41.80% (n = 46) were able to maintain weight losses of 5%
or greater from baseline to month 48.

Participants from each of the extended-care programs
(face-to-face counseling condition [n = 41], telephone
counseling condition [n = 37], and mail-only contact
condition [n = 32]) were represented in the follow-up study.
There were no significant differences in weight maintenance
at month 48 among participants in the three extended-care
conditions (P =0.932, > = 0.001) or among participants in
the active (face-to-face counseling and telephone counseling)
versus the control (mail-only contact) extended-care
conditions (P =0.709, ? = 0.001).

After identifying the participants who were successful
at long-term weight maintenance, we next investigated
what behaviors these individuals were engaging in com-
pared with those who were unsuccessful. In the total
period (3.5 years) since the end of the weight management
program, successful participants (n = 46) reported engaging
in Record Keeping (t[107], = 2.77, P = 0.007) and regular
Self-Weighing (t[107] =3.27, P=0.001) with a significantly
greater frequency than unsuccessful participants (n = 64).
However, there were no significant differences between
successful and unsuccessful participants with respect to the
Stimulus Control (P = 0.107), Planning Meals (P = 0.232),
or Mindful Eating (P = 0.193) subscales of the Weight
Management Questionnaire. Differences between success-
ful and unsuccessful participants on the Goal Setting sub-
scale (P = 0.052) approached significance.

As shown in Table 1, examination of individual items from
Part I of the Weight Management Questionnaire indicated that
successful participants engaged in select behavioral strategies
with greater frequency than unsuccessful participants in
the past month, including self-monitoring of weight, food
intake, and caloric intake, planning meals ahead of time,
and choosing lower calorie options of particular foods (all
Ps < 0.05). Differences between successful and unsuccess-
ful participants with respect to self-monitoring of physical
activity (minutes) approached significance (P =0.059). There
were no significant differences between successful and unsuc-
cessful participants in terms of slowing the pace of eating,
setting a goal for fruit and vegetable consumption, fat grams,
or calories, increasing the intake of whole grains, avoiding
eating in restaurants, eating breakfast, wearing a pedometer,
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Table | Use of weight management strategies in past month among successful versus unsuccessful participants

WMQ Part | item

Average days utilized in past month (0-28) P d

Successful participants

Unsuccessful participants

n=46 n=64
Self-monitoring (weight) 10.76 + 8.94 6.24 £ 8.44 0.008** 0.527
Planned meals ahead of time 15.33 £ 8.47 11.71 £9.74 0.046* 0.395
Slowed down pace of eating 14.96 + 10.66 12.13 +£10.27 0.165 0.274
Self-monitoring (intake) 7.09+ 1051 2.67 + 641 0.008%* 0.532
Self-monitoring (calories) 5.04 £9.29 1.67 £5.12 0.017%* 0.476
Goal-setting (calories) 6.78 £ 10.33 4.05 + 842 0.131 0.298
Goal-setting (fruit/vegetables) 11.70 £ 11.70 9.34+ | |.41 0.296 0.205
Goal-setting (fat, grams) 4.63 +8.38 5.22 +9.65 0.739 0.065
Increased intake of whole grains/fiber 16.54 + 9.60 1590+ 11.26 0.757 0.061
Limited eating out at restaurants 13.57 £ 10.02 14.00 = 10.43 0.831 0.042
Ate breakfast 24.00 £ 7.25 22.19+8.14 0.233 0.235
Wore pedometer 4.74 +8.32 2.54 +7.05 0.139 0.292
Self-monitoring (physical activity, minutes) 574+ 10.01 260+7.14 0.059 0.374
Avoided other activities while eating 11.35+£11.27 925+ 11.24 0.340 0.188
Used strategies to eat smaller portions 15.93 £10.20 15.83 £ 10.55 0.957 0.011
Chose low calorie options of particular foods 19.41 +£835 15.40 £ 10.37 0.033* 0.423
Avoided eating late at night 20.20 +9.17 18.40 £+ 10.62 0.357 0.181
Avoided particular snack foods 20.70 £ 8.15 18.00 = 9.39 0.121 0.306

Notes: *P < 0.05; *P < 0.01.

Abbreviation: WMQ, Weight Management Questionnaire.

avoiding eating while doing other activities (for example,
watching television), eating smaller portions, avoiding eating
late at night, or avoiding snack foods.

Discussion
To our knowledge, this is the first study to examine suc-
cessful long-term weight maintenance within a medically
underserved rural population of older adults. The results
indicate that participants achieved a mean 4.08% body
weight reduction from month 0 to month 48, and 41.8% of
individuals were able to maintain weight losses of at least
5% at follow-up. Weight changes of this magnitude are
potentially sufficient to improve health and lower the risk of
chronic disease, and compare favorably with results of previ-
ous studies assessing long-term weight maintenance.
Successful participants reported engaging in select
behavioral self-management techniques at follow-up (self-
monitoring of weight, intake, and calories, planning meals
ahead of time, and choosing lower-calorie food options),
with significantly greater frequency during the previous
month than unsuccessful participants. Self-monitoring of
physical activity approached significance. These results
highlight the importance of self-monitoring (of weight,
caloric intake, and physical activity) as an essential tool for
weight loss and long-term maintenance, a conceptualization
supported by an extensive body of research which suggests
that self-monitoring is the core component of behavioral

treatment.'® The implications of these findings are two-fold,
ie, participants should be encouraged to self-monitor their
intake as often as possible, and interventionists should
immediately address any obstacles to adherence, both to
enhance weight loss in the short-term and establish a pattern
of consistent self-monitoring that will ideally be sustained
over time.

However, less is known about the specific degree of
self-monitoring necessary to sustain treatment-induced
weight losses. Successful participants consistently engaged
in multiple forms of self-monitoring with greater frequency
in the past month than unsuccessful participants, including
self-weighing (10.76 versus 6.24 times), keeping a food
record (7.09 versus 2.67 days), and self-monitoring their
calories (5.04 versus 1.67 days). While this pattern of findings
supports a “more is better” approach, the optimal frequency
and comprehensiveness of self-monitoring necessary to
achieve long-term weight maintenance remains unknown.
For example, little is known about the impact of simplified
methods of self-monitoring on long-term weight loss
outcomes. Given that it is unlikely participants will continue
to self-monitor indefinitely (particularly with respect to food
intake), providing individuals with innovative and convenient
tools to improve their adherence to self-monitoring in the
long term is critical."”

The role of frequent self-weighing has received consider-
able research attention in recent years.'®!° Although behavioral

Clinical Interventions in Aging 201 1:6

submit your manuscript

307

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Milsom et al

Dove

interventions typically advise weekly self-monitoring of
weight, successful maintainers in the current study reported
weighing themselves more regularly (an average of 2.69 times
per week in the past month). Daily self-weighing provides
individuals with regular, concrete feedback regarding their
progress and ideally prompts corrective action. Recognizing
small weight gains early on is key, given that small gains
typically lead to larger ones.* Although regular self-weighing
was associated with improved outcomes in the current study,
its appropriateness as a treatment recommendation for all
populations warrants further exploration.

Collectively, the findings from the current study and
others suggest that certain key behaviors (self-monitoring
of weight, food intake, and calories) are associated with
successful weight maintenance, and that failure to sustain
these behavioral changes likely contributes to weight regain.?
Learning theory perspectives provide a useful framework
from which to interpret these findings in relation to long-term
weight maintenance.” The failure of some participants to
maintain their treatment-induced weight losses may be due
in part to the return of “old learning” (unhealthy eating habits
and sedentary behavior) which resurfaces once the context
under which new learning occurred is no longer in place (the
weight management program). Discouraged by the realization
that weight maintenance demands a high degree of vigilance,
and faced with maintaining newly learned behaviors without
the social support and built-in accountability of a weight
management program, some participants may fail to adhere
to their weight loss strategies.

It may be that successful weight maintainers prevent their
“old learning” from returning once a weight loss program
ends by utilizing self-monitoring as a cue, which heightens
awareness of behavior and provides the opportunity for self-
reinforcement. This theory would suggest that a “continuous
care” approach involving periodic contact with a treatment
provider is warranted.?? However, the difficulty in develop-
ing a “continuous care” approach lies in adherence, since
attendance at face-to-face sessions in multi-year programs
diminishes over time and sustaining long-term interventions
is costly. To this end, several recent maintenance trials have
explored the effectiveness of telephone and Internet-based
technologies which have the potential for wide dissemination
at relatively low cost.>

There are some limitations to the current study. First, the
percentage of eligible TOURS participants who completed
the follow-up study was relatively low (50%). Of note, the
majority of participants who did not complete the follow-up
study were not able to be contacted by our staff (n = 64) and

did not specifically decline to participate. Given that the
original TOURS study was not designed with this multi-
year follow-up assessment in mind, we were reliant upon
the limited contact information collected at the month 18
assessment to locate participants. It is worth noting that
this rate of participation (50%) is comparable with that
of other long-term studies with 3—4-year follow-up. For
example, in two recent studies with a similar follow-up time
frame, the average attrition rates were 51.8% and 53.0%,
respectively.?*?* Thus, this limitation is not unique to our
study and is a common problem in long-term follow-up of
behavioral interventions.

It is important to assess, to the extent possible, whether
these findings are representative of all TOURS participants or
reflect only the subset of participants who chose to complete
the study. In order to examine this issue, comparisons of
subjects who participated versus those who did not participate
were conducted, examining a multitude of demographic and
behavioral factors. Although no significant differences were
detected, the possibility remains that the participants who
completed the follow-up assessment may have been more
successful at maintaining their weight losses, and that social
desirability factors may have prevented some participants
from completing the study. Additional limitations include the
self-report nature of the follow-up assessment battery (which
may be influenced by participants’ perceived performance in
the intervention) and the possibility that factors not included
in our assessment (for example, motivational factors,
self-efficacy) may also play a role in long-term weight
maintenance. Finally, further work is necessary in order to
validate the Weight Management Questionnaire.

This investigation has a number of strengths. Although
the prevalence of obesity and cardiovascular disease is
significantly higher in rural than in urban communities,
to our knowledge this study is the first to examine the
behavioral strategies associated with successful long-term
weight maintenance among older adults from medically
underserved rural areas. Further, many long-term weight
maintenance studies involve interventions with continued
treatment until final follow-up; in contrast, the current study
assessed participants 3.5 years following the cessation of
initial treatment and assessed weight at multiple time points.>
Finally, this study is one of few investigations overall to
involve a multiple-year follow-up after initial behavioral
weight loss treatment.

Collectively, our findings suggest that a substantial
proportion of individuals are able to maintain clinically
significant weight losses multiple years post-treatment.
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Self-monitoring (of weight, intake, and calories) appears
to be a key component to successful long-term weight loss
maintenance among rural populations of older adults, who
exhibit higher rates of obesity and chronic disease than
their urban counterparts. Future community-based research
initiatives should target ways to enhance adherence to long-
term self-monitoring in this population, ideally via technolo-
gies which have the potential for wide dissemination.
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