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Abstract

Background—The National Weight Control Registry (NWCR) was established to examine
characteristics of successful weight loss maintainers. This study compares the diet and behavioral
characteristics and weight regain trajectories of NWCR members with differing physical activity
(PA) levels at baseline.

Methods—Participants (n=3591) were divided into 4 levels of self-reported PA at registry entry
(<1000, 1000 to <2250, 2250 to <3500, and =3500 kcals/week). We compared self-reported
energy intake (EI), macronutrient composition, eating behaviors (dietary restraint, hunger, and
disinhibition), weight loss maintenance strategies, and 3 year weight regain between these 4
activity groups.

Results—Those with the highest PA at registry entry had lost the most weight, and reported
lower fat intake, more dietary restraint, and greater reliance on several specific dietary strategies to
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maintain weight loss. Those in the lowest PA category maintained weight loss despite low levels
of PA and without greater reliance on dietary strategies. There were no differences in odds of
weight regain at year 3 between PA groups.

Conclusions—These findings suggest that there is not a “one size fits all strategy” for
successful weight loss maintenance and that weight loss maintenance may require the use of more
strategies by some individuals than others.
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Background

The NWCR, established in 1993, is an ongoing longitudinal study of successful weight loss
maintainers and is a unique resource for evaluating associations between diet and activity
and weight regain over time. Previous studies have shown that National Weight Control
Registry (NWCR) members report high levels of physical activity: 2621 + 2255 kcals per
week (1). However, as suggested by the large standard deviation in self-reported activity,
there is significant inter-individual variability in amount of activity reported by NWCR
subjects. Based on data obtained at registry entry, almost a quarter of NWCR subjects
(25.3%) report < 1000 kcal/wk and over a third (34.9%) report > 3000 kcal/wk (1).
Substantial individual variability in activity level was also observed in a small sub-study in
which activity was objectively measured using accelerometers (2). On average, NWCR
subjects in the sub-study engaged in 41.5 + 35.1 min/day (or roughly 290 minutes per week)
of sustained (bouts = 10 minutes) moderate-to-vigorous physical activity (MVPA).
However, nearly a third (31%) engaged in < 150 minutes per week of sustained MVPA,
while nearly a quarter (23%) engaged in > 420 minutes per week.

Although never examined in the NWCR at large, it appears that a subset of individuals is
able to maintain a weight loss with relatively low levels of activity, while others may require
significantly higher levels of activity. Moreover, the characteristics and weight control
strategies of individuals maintaining weight loss with differing levels of activity has never
been evaluated. Dietary habits (energy intake, macronutrient composition of the diet, and
eating behaviors) may contribute to the variability in the amount of activity required for
weight loss maintenance. We hypothesized that those reporting lower levels of PA might
rely more on dietary strategies (i.e. report lower energy intake, lower fat intake, and more
restrained eating) to maintain their weight loss as compared to those reporting higher levels
of PA, and thus would not differ from higher exercisers in terms of long term weight
maintenance success. The aim of this study was to compare eating behaviors, weight control
behaviors, and 3 year weight maintenance success among NWCR members reporting low,
medium, high and very high levels of physical activity.
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Methods

Participants

Participants were 3591 (868 men and 2723 women) who enrolled in the NWCR between
1993 and 2004, had lost weight without bariatric surgery, and had complete self-reported
physical activity data at entry into the NWCR. To be eligible for enroliment, an individual
must be = 18 years old, and have maintained a weight loss =213.6 kg (30 Ibs) for = one year.
NWCR members were recruited through coverage of the NWCR provided by local and
national media sources describing the registry and its entry criteria, physician and dietitian
referrals, mailings sent by several commercial weight loss programs to their current
members, and articles placed in health newsletters and magazines. Interested individuals
were directed to call a 1-800 number or visit the study website to receive NWCR enroliment
information. A consent form (approved by The Miriam Hospital Institution Review Board)
and questionnaire packets were then sent to these subjects. Entry into the registry was based
on self-reported height, weight and weight change.

Measures

Data were collected at initial enrollment into the NWCR and at 3 year follow up. Registry
members complete questionnaire-based assessments of weight and/or behavioral factors.
These questionnaires include the core measures of physical activity (Paffenbarger Physical
Activity Questionnaire) (3), dietary intake (Block Food Frequency Questionnaire) (4), and
eating behaviors (Eating Inventory) (5) used for the analysis in this study. These core
measures were chosen at registry inception in 1993, and have remained stable over time.
Compensation for completing the questionnaires was not provided.

Demographics and Weight—Participants were asked to provide basic demographic
information (age, gender, ethnicity, education level and marital status) and details about
weight history (current weight and current height, maximum adult weight, duration of
maintenance of required minimum 13.6 kg weight loss). Using this information, current and
maximum body mass index (BMI; in kg/m2) was calculated. In addition, weight change (i.e.
magnitude of weight loss) was calculated as the maximum pre-enrollment weight minus the
enrollment weight for each subject. Three year weight regain was calculated as the
enrollment weight minus the weight reported at year 3. The reliability and validity of
NWCR subjects self-reported weight information has been documented previously by
McGuire et al (6). A sub-sample (n=95) of NWCR participants were asked to report their
maximum and current weight information again 1-2 months after registry entry. Correlations
between the reports of maximum and current weight were high (0.98 and 0.99 respectively,
p <0.01 for both) (6). Self-reported measures of maximum weight (n=307) and current
weight (n=407) were also compared with documentation of weight provided by a physician
or weight loss counselor. Correlations between self-reported and documented maximum
weight and current weight were also high (0.97 and 0.98 respectively, p <0.001 for both)
with a mean weight discrepancy of 2.4 kg for maximum weight and 0.7 kg for current
weight (6).
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Physical Activity—Physical activity (PA) was assessed using the Paffenbarger Physical
Activity Questionnaire (3). This measure yields estimates of total energy expended in leisure
time PA per week. This questionnaire has been shown to have high test-retest reliability (7)
and has been found to be significantly correlated with physiologic measures known to be
affected by PA including measures of cardiovascular fitness (7, 8). Participants are asked to
report their activity for the previous week (if the previous week was “unusual”, they are
asked to report data for a “typical” week). Specifically they are asked to quantify flights of
stairs they climbed on average each day, blocks they walked on average each day, as well as
any sports, recreational, or physical activities they participated in during the past week. An
estimate of the weekly energy expended through leisure time PA was calculated using the
scoring system devised for this questionnaire as described by Paffenbarger and colleagues
(3) in which kilocalories scores are assigned for each of these three components (blocks
walked, flights of stairs climbed, and sports/recreational activities). The kilocalorie values
assigned for blocks, flights and sports/recreational activities are derived from a 68 kg (150
Ib) male, and there is no correction factor for gender or body weight. Thus, the calculation of
Paffenbarger activity kcals/wk is the same for all individuals regardless of gender or body
weight. A detailed description of the scoring and coding methods used in the NWCR as well
as the cut off values used to eliminate implausible data points has been described previously
(9). Because the Paffenbarger activity kcals/wk are not adjusted for gender or body weight
we chose to divide subjects into relative levels of activity, rather than rely on absolute kcal
values in our analyses. Data from the Paffenbarger questionnaire were thus used to divide
subjects into four levels of self-reported PA as follows: low (<1000 kcal/wk, n=910),
medium (1000 to <2500 kcal/wk, n=934), high (2250 to <3500 kcal/wk, n=779) and very
high (3500+ kcal/wk, n=968). These activity levels were chosen based on rough
correspondence to levels of activity we thought were clinically relevant to current activity
guidelines for general health (30 min/day) and for weight loss/maintenance (60 min/day)
(10). Assuming moderate intensity activity of 5-6 kcals per minute, these activity levels
equated to < 30 min per day (low), 30-60 min per day (medium), 60-90 min per day (high)
and > 90 min per day (very high).

Dietary Intake—Dietary intake was assessed with the Block Food-Frequency
Questionnaire (Block FFQ) (4). Energy and macronutrient intakes from the Block FFQ have
been shown to correlate significantly (p<0.01) with 4-day food records (11). Data were used
to calculate total energy intake (kcals/day) and intake of macronutrients (fat, CHO and
protein) in absolute (grams) and relative (% daily energy) terms. Under-reporting of energy
intake (EI) is recognized as a common problem when intake is assessed by self-report (12).
As in prior studies in the NWCR (13), basal metabolic rate (BMRgsT) was estimated using
the Harris-Benedict equation (14) and we classified participants with a EI/BMRgsT < 0.9) as
under-reporters (15, 16).

Eating Behavior—The Eating Inventory (5) was used to assess 3 dimensions of eating
behavior: cognitive restraint (degree of conscious control over eating), disinhibition
(susceptibility to loss of control over eating), and hunger (subjective feelings of hunger and
food cravings). Within cognitive restraint, subscales of flexible and rigid control were also
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scored (17). All three scales as well as the two subscales have been shown to have good test-
retest reliability and internal consistency (5, 17, 18).

Weight Loss Maintenance Strategies and Perceptions of Difficulty in
Maintaining Weight—At enrollment, NWCR participants were asked to provide a
detailed weight-loss history including questions about the participant's current weight
control strategies and perceptions about weight loss maintenance. Participants were asked to
indicate whether they had used a specific strategy to maintain or lose weight during the past
year. Participants were also asked to report the number of days per week they eat breakfast,
the number of fast food meals they eat per week, and whether they are currently using a
liquid formula (e.g. Optifast or Slim-fast). Participants were also asked to indicate on a scale
of 1-7 (where 1 is extremely easy and 7 is extremely hard) how difficult it is to maintain
their weight and to indicate on a scale of 1-8 (where 1 is not important at all and 8 is
extremely important) how important it is to them to follow their exercise routine and follow
their diet routine.

Statistical Analysis

All analyses were conducted using SAS Version 9.3 (SAS Institute Inc., Cary, NC, USA.)
Pearson's chi-square tests were used for an overall comparison of demographic
characteristics (ethnicity, marital status, education level) across groups reporting different
levels of activity at enrollment. General linear models (ANCOVA) were used to estimate
adjusted means for continuous variables and test for between-group differences across the
four groups reporting different levels of activity at enrollment. Subject characteristics for the
overall sample and unadjusted group means are presented as mean + standard deviation,
adjusted means as mean + standard error. Weight characteristics, weight loss methods/
strategies and results from the Block FFQ and the Eating Inventory were adjusted to the
sample mean age and proportion male. Contrast statements were used to test for linear trends
across activity groups and to identify significant pairwise differences, using a Bonferroni
adjustment for multiple comparisons. Analyses were repeated for men and women
separately; patterns across PA categories were similar so only the combined data is
presented. Supplemental analyses were also performed excluding EI under-reporters
(EI/BMRgst < 0.9) (15, 16). General linear models were also used to examine 3-year weight
regain by activity level and caloric intake at baseline, as well as to examine 3 year weight
regain by change in activity level and caloric intake from baseline to year 3. The analyses of
weight regain were adjusted for enrollment weight, in addition to age and gender, to
examine the effects of activity level and caloric intake independent of their relationship to
enrollment weight. To utilize all potential data, available case analyses were performed
using all available data for each variable at each time point. The median number of cases
available for each group of variables is reported in the respective tables. Missing weight data
at 3 years was characterized by baseline levels of physical activity and caloric intake and is
reported in the results section below.
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Results

Missing and Incomplete Data

The 3591 subjects included in the study had complete baseline Paffenbarger data. Of these,
7% had incomplete baseline Block FFQ data. The maximum amount of missing data was
13% for variables regarding eating behaviors and 19% for variables related to weight loss
maintenance strategies and perceptions. The overall response rate at 3-years was 77%, with
no notable differences by baseline activity or caloric intake. Of these, 3% were missing
complete 3 year Paffenbarger data and 13% were missing complete 3 year Block FFQ data.

Subject Characteristics

Participants averaged (mean + SD) 46.8 +12.4 years of age; 95.5% were Caucasian and the
majority were married (64.4%), and highly educated (60.7% have a college degree or
higher). BMI reported at registry entry was 25 +4.6 and maximum (pre weight loss) BMI
was 36.3 £8.1. Weight loss reported on registry entry was 32.3 £ 16.7 kg and weight
maintenance duration of the 13.6 kg minimum weight loss was 5.7+7.4 years. Average
weekly energy expenditure on registry entry was 2621 + 2252 kcal/wk and average daily
energy intake on registry entry was 1400+£584 kcals/day.

Subject characteristics as well as mean and median level of energy expenditure within the 4
levels of activity level are shown in Table 1. About one fourth of the participants were
within each of the 4 categories. Within the higher activity levels, there was a higher
percentage of male subjects (p for linear trend <0.0001), a lower average age of subjects (p
for linear trend 0.002), and a higher percentage of unmarried and highly educated subjects (p
for linear trend <0.0001). There were no significant differences in ethnicity across activity
level category. Percent of subjects in the lowest activity group who were smokers (~13%)
was approximately twice that seen in the other activity groups.

Enrollment body weight in subjects reporting very high levels of activity (3500+ kcal/week)
was on average 3.4 kg lower than those reporting low levels of activity (<1000 kcal/wk)
after adjustment for age and gender (p for linear trend <0.0001). Maximum pre-enroliment
BMI and body weight (adjusted for age and gender) were not significantly different across
activity level category (p for linear trend 0.553). There were also no significant differences
in weight maintenance duration across activity groups (p for linear trend 0.359). However,
amount of weight loss (maximum pre-enrollment body weight minus enroliment body
weight) was significantly greater in subjects reporting higher levels of activity (p for linear
trend <0.0001). Those subjects reporting very high levels of activity (>3500 kcal/week)
were maintaining on average a 4.2 kg greater weight loss than those reporting low levels of
activity (<1000 kcal/wk) after adjustment for age and gender.

Dietary Intake

Energy intake (mean * SE) within activity category at entry into the NWCR is shown in
Table 2. After adjusting for age and gender, a significant non-linear U shaped relationship
was observed for calories (1440.25+£19.36, 1384.53+18.73, 1373.55+21, 1438.18+18.51
kcals/day, overall p 0.0190, p for linear trend 0.8408) with higher El in those reporting the
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lowest and highest levels of activity. However, pairwise comparisons using a Bonferroni
adjustment for multiple comparisons found no significant differences among the 4 groups.
Data were also similar when repeated for kcal/kg/day (Table 2).

Macronutrient content of the diet within activity category is shown in Table 2. After
adjusting for age and gender, percent calories from fat showed a linear relationship, with
those reporting higher levels of activity reporting lower levels of dietary fat (p for linear
trend <0.0001). A similar pattern was observed with total fat grams (p for linear trend
<0.0001). Percent of calories from CHO also showed linear relationship with those reporting
higher levels of activity reporting higher intake of CHO (p for linear trend <0.0001). Percent
calories from protein was not different between groups (overall p 0.3230).

Supplemental analyses were conducted excluding individuals classified as under-reporters
based on an EI/BMRggr ratio of < 0.9. With this definition, 54% of subjects (n=1921) were
classified as under-reporters. The percent subjects classified as under-reporters did not differ
between 4 activity groups. Analyses of dietary intake were repeated excluding individuals
classified as under-reporters and yielded the same statistical conclusions.

Eating Behaviors

Dimensions of eating behaviors are shown in Table 3. Cognitive restraint (measured on a
scale of 0-21) increased linearly such that those reporting higher levels of activity scored
higher on this measure (p for linear trend < 0.0001). Short forms of flexible and rigid control
subscales showed a similar pattern (p for linear trend < 0.0001 for both). Levels of
disinhibition (measured on a scale of 0-16) and hunger (measured on a scale of 0-14) were
not significantly different between groups (overall p 0.1308 and 0.1720 respectively).

Weight Loss Maintenance Strategies and Perceptions of Difficulty in Maintaining Weight

Strategies and perceptions related to weight loss maintenance over the past year were
compared between groups and adjusted for age and gender and enrollment weight (Table 4).
Those reporting higher levels of PA were more likely to report using a variety of different
weight loss strategies compared to those with lower physical activity levels. Those reporting
higher levels of PA also reported fewer fast food meals per week and more frequent
consumption of breakfast (p for linear trend <0.0001 for both). There was no significant
linear trend across activity groups in the percent of participants who reported weighing
themselves on a regular basis or in the percent in the percent of participants who reported
they joined or continued to participate in any weight loss or weight loss maintenance
program (p for linear trend 0.2168 and 0.1838 respectively). Those reporting higher levels of
PA indicated greater difficulty maintaining weight (p for linear trend 0.0021) and a greater
importance of both following their diet regimen (p for linear trend <0.0001) and following
their exercise routine (p for linear trend <0.0001).

3 Year Weight Regain

Average (mean + SD) weight regain in the overall sample over three years of follow-up
(adjusted for age and gender) was 5.1+8.9 kg or 16.1+26.1% of initial weight loss. In
analyses that adjusted for age, gender and enroliment weight, we found no difference in 3
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year weight regain by PA category at registry entry (Table 5, n=2564 subjects with complete
Paffenbarger and Block FFQ data at registry entry, and weight regain data at year 3).
Similarly, across 4 levels of reported daily El: <1000 kcal (n=617), 1000-1300 kcals
(n=649), 1300-1700 kcals (n=680), and > 1700 kcals (n=618), no significant effect was
observed (Table 5). We repeated these analysis dividing subjects into 4 levels of reported %
calories from fat: <20% (n=630), 20-27.5% (n=818), 27.5-35% (n=618), and >35% (n=498)
and found no differences in weight regain by baseline level of fat intake (p 0.6122, data not
shown).

We examined the impact of change in reported level of PA and EI from registry entry to
year 3 on weight regain (Table 6 and Figure 1, n= 2155 subjects with complete
Paffenbarger, Block FFQ, and weight data at registry entry and year 3). Approximately 44%
of participants decreased PA (defined as a decrease of > 500 kcal/week) and approximately
36% increased El (defined as an increase of > 150 kcals/day) over the 3 year follow up
period. Although baseline levels of PA and El were not predictive of weight regain, greater
weight regain was observed in those with detrimental changes in PA (p <0.0001) and El
(p=0.0002) over time. Looking at the combined impact of these changes, those who both
decreased PA and increased EI regained the most weight (mean + SE 7.2 £ 0.45 kg) over the
3 year follow up period. Those who both increased PA and decreased EI regained the least
weight (mean + SE 2.63 + 0.60 kg) over the 3 year follow up period.

Discussion

We found that participants reporting higher levels of physical activity appear to report more
extreme behaviors to maintain their weight loss across many domains. Those reporting
higher levels of PA reported engaging in more dietary weight control behaviors (including a
lower intake of dietary fat, and a greater degree of cognitive restraint) and relying to a
greater degree on several specific dietary strategies to maintain their weight loss. Despite a
higher level of reported activity, self-reported El was not significantly higher in the high PA
group, even when differences in body weight between groups were accounted for by
comparing EI in kcals/kg/day. Thus, those who report higher activity maintain their body
weight with similar levels of dietary restriction as those with less activity.

At enrollment, higher levels of PA were associated with greater amounts of weight loss and
a lower body weight; those in the highest PA group weighed on average 3.3 kg less than
those in the lowest PA group and were maintaining a 4.2 kg greater weight loss. This is
consistent with prior interventional and observational studies (19-22) and suggests that
greater magnitude of weight loss is maintained with higher levels of physical activity. These
finding are also consistent with research that suggest that while PA is important for weight
loss maintenance, it does not function independently of eating behaviors and that both sides
of the energy balance equation may be important in successful weight loss maintenance
(19). Given the greater weight loss achieved in this group, it is likely that the high use of
multiple weight control strategies (and not solely the high PA) that allowed this group to
achieve greater success.
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Interestingly, those in the higher PA groups also perceive weight loss maintenance to be
more difficult, and place greater importance on following both their diet regimen and
exercise routine suggesting that this may be a group from who weight loss maintenance may
be more difficult and thus requires the use of multiple strategies. Recent studies suggest that
physiologic changes favoring the regain of lost weight persist well beyond the period of
dynamic weight loss. Both a decline in 24-hour energy expenditure greater than that
expected due to weight loss alone (23) and alterations in circulating hormonal mediators of
appetite (24) have been shown to persist in persons who have maintained a reduced body
weight for more than 1 year. Perhaps individuals in the higher PA groups may have a
stronger biological adaptation to weight loss and thus require multiple strategies to
counteract these changes and prevent obesity relapse.

As reported previously (9), there is a wide range of self-reported PA in in the NWCR. While
many reported very high (over 3500 kcals/week) or high (2250-3499 kcals/week) levels of
PA, 25% reported successful weight loss maintenance and low PA (<1000 kcals/week) on
registry entry. We were surprised to observe that those reporting low levels of activity did
not appear to rely more on dietary strategies to achieve and maintain their weight loss
relative to those reporting higher levels of activity. This suggests there may be a subset of
individuals that may be able to maintain a weight loss with lower levels of activity and less
of a focus on traditionally held dietary strategies (low fat and calorie restricted diets).
However, it is important to note that this group also weighed more, was maintaining a lesser
amount of weight loss, and was almost twice as likely to be smokers.

Other studies in the NWCR have also explored the variability in diet and PA reported by
individuals successful at weight loss maintenance. Phelan et al (13) reported that a subset of
NWCR entrants (11%) achieved and maintained weight loss using a low carbohydrate diet.
These individuals also reported a higher energy intake, and expending fewer calories in
physical activity. A study using accelerometers to assess free living PA in NWCR members
found that while on average NWCR members engage in high levels of physical activity (285
min/week of moderate to vigorous PA), there was substantial variability in levels of
objectively measured PA in NWCR members (25).

While there is substantial evidence that caloric restriction and physical activity are key
determinants of success in weight loss maintenance (20, 22, 26-32), there may be a minority
of individuals that do not adhere to these traditionally held tenets and can still achieve
success. Thus, a single approach to weight loss maintenance may not fit all individuals.
Recently published studies suggest there may be a variety of alternative approaches to
weight management. For example, diets of varying composition (not just low fat) such as
low carbohydrate diets (33, 34) and low energy density diets (35, 36) have been associated
with some success in weight loss maintenance.

Neither baseline PA nor dietary intake (total calories or percent fat) was predictive of 3 year
weight regain. However, detrimental changes in either PA or dietary behaviors over time
were associated with weight regain, as observed in other studies in the NWCR (37). Thus,
while different levels of PA and dietary behaviors may work for different individuals, it
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appears that what seems to matter the most is to find a set of behaviors that works for weight
loss maintenance and maintaining these behaviors long-term.

It is important to point out that participants in this study were derived from the NWCR, a
self-selected sample of successful weight loss maintainers who may be more determined in
their weight loss efforts than the general population of successful weight loss maintainers.
Moreover, 23% of subjects did not return 3 year follow up weight data. Participants lost to
follow-up may have regained more weight than those who responded, however, failure to
complete the 3-year follow-up was not strongly associated with baseline physical activity or
caloric intake. In the present study, 95% of the sample was Caucasian and 63% highly
educated (college degree or higher). Thus, findings from the present study may not be
applicable to all individuals desiring to maintain a weight loss. Caution should therefore be
used in making recommendations for all groups based on this homogeneous sample. There
is also a potential for inaccuracy and bias in the self-report measures of energy intake (Block
FFQ) and energy expenditure (Paffenbarger questionnaire) used in the NWCR. While
correlations of the Block FFQ with 4 day food records for % calories from fat are reasonable
(r=0.65-0.67), correlation for total energy intake is lower (r=0.51) (11). The Paffenbarger
questionnaire relies on self-reported PA which could lead to overestimation of the actual
amount of PA performed (38). This questionnaire was also designed to assess planned
leisure time activity and thus may not fully capture work related or lifestyle PA (39) which
could lead to underestimation of the actual amount of PA performed. Energy expenditure
data obtained from this questionnaire is not adjusted for subject gender or body weight
which could lead to overestimation or underestimation in actual PA kcals/week.

Conclusions

Participants in the NWCR reporting high levels of PA are maintaining a greater weight loss
and a lower current body weight, supporting the important role of PA in weight loss
maintenance. Participants reporting higher levels of PA on registry entry also engage in
more dietary habits important for long term weight loss maintenance (i.e. report lower fat
intake, more restrained eating), report a greater reliance on several important dietary
strategies for weight loss maintenance, and perceive weight loss maintenance to be more
difficult suggesting that this is a group that is overall doing more to maintain their weight
loss. While the majority of NWCR participants report relatively high levels of PA, there is a
substantial subset of participants (~25%) that appears to be able to maintain a weight loss
(albeit a lower amount) while engaging in relatively low levels of physical activity and with
less of a focus on dietary habits. These findings suggest that there is not a “one size fits all
strategy” for successful weight loss maintenance and that weight loss maintenance may
require the use of more strategies by some individuals than others. Neither baseline levels of
PA or dietary intake were predictive of weight regain at year 3; however detrimental
changes in dietary and PA behaviors over time were associated with weight regain. Thus, a
key to successful weight loss maintenance appears to be finding a set of behaviors that
works for each individual and maintaining these behaviors over time.
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Figure 1. Estimated 3 Year Weight Regain by 3 Year Change in Energy Intake (EI) and Physical
Activity (PA)
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