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Abstract

Few studies have examined the impact of weight history. Extant data from the Atherosclerosis
Risk in Communities Study were used to compare risk factors for normal-weight (body mass
index: 18.5-24.9 kg/m?2) adults with a history of weight loss (n = 775) with those for persons with
a history of weight maintenance (n = 5,164). In this 1987-1998 US study, the authors also
compared risk factors for preobese (body mass index: 25.0-29.9 kg/m?) adults with a history of
weight gain (n = 1,296) versus weight maintenance (n = 6,721). They used mixed-models
regression to adjust for ethnicity, gender, age, education, field center, smoking, alcohol
consumption, follow-up time, and follow-up body mass index. Compared with adults with a
history of weight maintenance, adults with a 3-year history of weight loss had more favorable total
and low density lipoprotein cholesterol levels and similar glucose, high density lipoprotein
cholesterol, and triglyceride levels. In contrast, preobese adults with a 3-year history of weight
gain had equivalent glucose and lipid levels at follow-up compared with adults with a history of
weight maintenance. These findings suggest that, in addition to current weight, weight history may
impact glucose and lipid levels.
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In the United States, cigarette smoking is the preventable cause of death and disease that is
most influential (1); however, obesity has also become an important cause of preventable
death (2). Evidence suggests that the effects of smoking on health can be reversed by
quitting. Longitudinal studies have shown that the risk of cardiovascular disease decreases
50 percent 1 year after quitting smoking, and, after 15 years, the risk of coronary heart
disease mortality is similar for former and never smokers (3). To our knowledge, analogous
information on the temporal characteristics of cardiovascular disease risk with weight
reduction is not available, although it is well known that fasting glucose and lipid levels
improve with weight loss (4-7), while weight gain is associated with unfavorable changes in
glucose (8-11) and lipid (12-14) levels.
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It seems logical that a price would be paid for past obesity, such that adults of the same
weight would have different risk profiles depending on their weight history. For example,
one could hypothesize that preobese (body mass index (BMI; weight (kg)/height (m)>2):
25.0-29.9 kg/m?) and obese (BMI: >30.0 kg/m?) adults who lose weight to become normal
weight (BMI: 18.5-24.9 kg/m?2) have a more unfavorable risk factor profile than adults who
have maintained a normal weight. The objectives of this study were to determine 1) whether
preobese and obese adults who lose weight over a 3-year or 9-year interval and become
normal weight attain mean levels of cardiovascular disease risk factors similar to those for
normal-weight adults who have maintained their weight over the interval; and 2) whether
normal-weight adults who gain weight over a 3-year or 9-year interval and become preobese
attain mean levels of cardiovascular disease risk factors similar to those for preobese adults
with a history of weight maintenance. Risk factors examined included fasting glucose; total,
low density lipoprotein (LDL), and high density lipoprotein (HDL) cholesterol; and
triglycerides.

MATERIALS AND METHODS
Study population

The Atherosclerosis Risk in Communities (ARIC) Study is a prospective investigation of the
natural history and etiology of atherosclerosis and cardiovascular disease in four US
communities: Forsyth County, North Carolina; Jackson, Mississippi; the northwestern
suburbs of Minneapolis, Minnesota; and Washington County, Maryland. Baseline data were
collected between 1987 and 1989 on 15,792 adults 45-64 years of age. Three follow-up
visits occurred at approximately 3-year intervals. The details of the study design have been
described previously (15). This study was approved by the University of North Carolina at
Chapel Hill Public Health Institutional Review Board on research involving human subjects.

Measures and covariates

Study participants were asked to fast for 12 hours prior to their clinic visit. Fasting blood
samples were sent to the Central Clinical Chemistry Laboratory in Minneapolis and the
Central Lipid Laboratory in Houston, Texas, for glucose and lipid determination. These
laboratories participated in the Centers for Disease Control and Prevention’s lipids
standardization program, and the Centers for Disease Control and Prevention analyzed the
laboratories continuously. Serum glucose levels were measured by using a hexokinase/
glucose-6-phosphate dehydrogenase method. Total plasma cholesterol (16) and triglycerides
(17) were determined by enzymatic methods. HDL cholesterol was measured after dextran-
magnesium precipitation (18). The Friedewald method was used to calculate LDL
cholesterol (19). LDL cholesterol was not calculated for participants whose triglyceride
levels were >400 mg/dl (4.52 mmol/liter).

Age (date of birth), race/ethnicity, and gender were self-reported during the recruitment
phase and were confirmed during the clinic visit. Cigarette smoking and alcoholic beverage
consumption status were assessed at each visit, and participants were classified as current,
former, or never. Educational level was assessed at baseline, and participants were
categorized as having less than a high school education, being a high school graduate, or
having at least some college education. Medication records for the previous 2 weeks were
collected at each visit. The names of all medications were transcribed, coded, and then
mapped to Medi-Span Therapeutic Classification (MTC) codes and American Hospital
Formulary Service Classification Compilation (AHFSCC) codes. MTC codes for vitamin
B3, antihyperlipidemic, and bile sequestrants or AHFSCC code for antilipemic agents were
coded as lipid-lowering medications. Participants self-reported if they used any medications
for diabetes or high blood sugar.
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The participants were weighed without shoes and in a scrub suit to the nearest pound (1
pound = 0.454 kg) by using a beam balance scale at all visits. Their height (without shoes)
was measured to the nearest centimeter by using a metal rule attached to a wall and a
standard triangular headboard. As noted previously, BMI was calculated as weight in
kilograms divided by height in meters squared. Percent weight change was calculated
between consecutive visits (3-year interval) and the first and fourth visits (9-year interval).
Percent weight change was used instead of absolute weight or BMI change because weight
loss goals are often expressed as percentages in clinical settings and are expressed in this
metric in the National Heart, Lung, and Blood Institute’s obesity evidence report (4). Weight
change was categorized as follows: >5.0 percent weight loss, 3.1-4.9 percent weight loss;
weight maintenance (within 3.0 percent), 3.1-4.9 percent weight gain, and >5.0 percent
weight gain. The bounds for weight maintenance were intentionally narrow because we
preferred a strict definition for this group.

Samples for analyses

African Americans from Washington County or Minneapolis (n = 55) and participants who
classified their ethnicity as other than White or African American (n = 48) were excluded
because there were too few to enable us to conduct ethnic- and center-specific analyses.
Similar trends were observed for each of the three 3-year intervals; therefore, we created a
“stacked” data set for the 3-year analyses such that, for every study participant (11,478
Whites and 4,211 African Americans), one observation was available for each 3-year
interval (N = 47,067 observations). A participant could be assigned different weight history
categories for each of the 3-year intervals.

Weight losers and weight gainers were examined separately since we wanted to compare
glucose and lipid levels for adults with the same BMI at follow-up but different weight
histories. Therefore, we created four separate analysis data sets based on the interval length
(3 years or 9 years), weight change group, and weight status at the beginning and end of the
interval. In the text that follows, the beginning of the study interval is referred to as
“baseline” and the end of the interval as “follow-up.” Analysis data sets for our studies of
weight loss included only those participants who either 1) were normal weight at baseline
and follow-up and maintained their body weight or 2) lost >3.0 percent of their body weight
over the interval and their weight status changed from preobese or obese to normal weight.
There were 5,164 normal-weight maintainers and 1,026 previously overweight weight losers
for the 3-year analyses and 1,029 normal-weight maintainers and 347 previously overweight
weight losers for the 9-year analyses. The analysis data sets for our studies of weight gain
included only those participants who either 1) maintained their body weight and were
preobese at baseline and follow-up or 2) gained >3.0 percent of their body weight over the
interval and their weight status changed from normal weight to preobese. There were 6,721
preobese weight maintainers and 1,701 previously normal-weight gainers for the 3-year
analyses and 1,316 preobese weight maintainers and 1,043 previously normal-weight
gainers for the 9-year analyses. The general and outcome-specific exclusions for the four
analysis data sets are summarized in table 1.

Statistical analysis

All four ethnic-gender groups were combined for the analyses since we did not find any
significant interactions between gender or ethnicity and weight history groups. Repeated-
measures regression (PROC MIXED procedure with compound symmetry in SAS software,
version 9.1; SAS Institute, Inc., Cary, North Carolina) was used to construct longitudinal
models of 3-year weight history (losing, maintaining, or gaining) (20). Fully adjusted
models included covariates for ethnicity, gender, field center, education, age, smoking
status, alcohol beverage consumption, follow-up BMI, and follow-up time. Models used to
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study glucose were adjusted for diabetes medications at follow-up, and models used to
examine lipids were adjusted for lipid-lowering medications at follow-up.

The LSMEANS option was used with the PROC MIXED procedure (SAS Institute, Inc.) to
estimate the adjusted mean 3-year or 9-year change in outcomes for each weight history
group and to determine whether there were significant differences in the magnitude and
direction of the changes between groups. In addition, mixed models were also used to
estimate the mean risk factor levels at follow-up. The mean changes were determined based
on the population prevalence or mean for each covariate except follow-up BMI, which was
set at 24.0 kg/m? when we analyzed history of weight loss versus maintaining normal weight
and at 26.0 kg/m? when we analyzed history of weight gain versus maintaining preobese
weight. To increase the distinction between the weight maintenance group and other weight
change groups, we have chosen not to show results for participants in the 3.1-4.9 percent
weight gain or loss groups.

Demographics

The frequency distributions and the mean values of the demographic characteristics are
shown in table 2 for adults in the analysis data sets created to study history of weight loss
versus maintaining normal weight. For the 3-year analysis, each participant contributed up
to three observations; therefore, the total number of observations was larger than the number
of participants. Normal-weight maintainers were more likely to be White and female than
were weight losers. Mean ages were similar across groups, but weight losers tended to have
less education, be more likely to smoke cigarettes, and be less likely to consume alcoholic
beverages.

The frequency distribution and means for adults in the history of weight gain versus
maintaining preobese weight analysis data sets are shown in table 3. The ethnic distribution
and mean age at follow-up were relatively consistent across the weight history categories for
both intervals examined. A larger percentage of weight gainers compared with preobese
weight maintainers were women. There were some variations in the distribution of low
educational level, current smoking status, and current alcohol beverage consumption
between the weight maintainers and gainers, but no consistent patterns were detected.

History of weight loss versus maintaining normal weight over 3-year and 9-year intervals

Table 4 shows mean BMI, glucose, and lipid levels at baseline and change in the levels in
adults with a history of weight maintenance or weight loss. By design, weight losers had
higher mean BMI levels at baseline and a larger 3-year and 9-year change in BMI than
normal-weight maintainers. Given the patterns in BMI at baseline, it is not surprising that
weight losers had significantly less favorable baseline glucose and lipid levels when
compared with weight maintainers. In general, weight loss was associated with
improvements in the lipid levels; however, 9-year-only changes in glucose were not
statistically different from those for normal-weight maintainers.

Figure 1 contrasts the difference (weight loser minus normal-weight maintainer) in risk
factor levels at follow-up. Differences greater than zero indicate that the risk factor level was
higher in weight losers than normal-weight maintainers. We found that results varied
depending on the outcome. Over the 3-year interval (part A), weight losers had significantly
more favorable (lower) levels of total cholesterol (0.14 mmol/liter) and LDL cholesterol
(0.14 mmol/liter) but similar levels of glucose, HDL cholesterol, and triglycerides at follow-
up compared with weight maintainers. Over the 9-year interval (part B), total cholesterol
(0.20 mmol/liter) and LDL cholesterol (0.20 mmol/liter) levels at follow-up remained
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significantly more favorable among weight losers compared with normal-weight
maintainers. In contrast, glucose levels (0.28 mmol/liter) were significantly more favorable
among normal-weight maintainers.

History of weight gain versus maintaining preobese weight over 3-year and 9-year

intervals

The baseline and mean changes in BMI, glucose, and lipid levels in adults with a history of
weight maintenance or weight gain are shown in table 5. By design, mean BMI at baseline
was significantly lower in adults who gained weight compared with weight maintainers, and
the weight gainers had a significantly larger change in BMI over the 3-year and 9-year
intervals. Weight gainers had significantly less favorable glucose, total cholesterol, LDL
cholesterol, HDL cholesterol, and triglyceride levels at baseline when compared with weight
maintainers after we adjusted for ethnicity, gender, age, and field center. When examining
change in the risk factors, we found significant differences in the magnitude and direction of
the change in glucose (3-year interval only) and lipid levels between weight maintainers and
weight gainers, with increasing risk associated with weight gain over both the 3-year and 9-
year intervals.

The mean differences (weight gainers minus preobese weight maintainers) after adjusting
for covariates and setting BMI at 26.0 kg/m? are shown in figure 2. Differences greater than
zero indicate that the risk factor level was higher in weight gainers than preobese weight
maintainers. In general, over both intervals, normal-weight adults who gained weight to
become preobese had similar glucose and lipid levels at follow-up compared with preobese
weight maintainers, with significantly more adverse levels for HDL cholesterol (0.04 mmol/
liter) and triglycerides (0.11 mmol/liter) over the 9-year interval.

DISCUSSION

The results from this study showed that overweight adults who lost weight over a 3-year or
9-year interval to become normal weight had more favorable (lower) total cholesterol and
LDL cholesterol levels and similar HDL cholesterol and triglyceride levels compared with
normal-weight adults who had a history of weight maintenance. Overweight adults who lost
weight to become normal weight had similar glucose levels over the 3-year interval but had
less favorable glucose levels over the 9-year interval compared with normal-weight
maintainers.

There is strong evidence that weight loss in preobese and obese adults reduces metabolic
risk factors for diabetes and cardiovascular disease. The Diabetes Prevention Program found
that a lifestyle intervention that achieved a 5-7 percent weight loss reduced diabetes
incidence by 58 percent over 3 years of follow-up (21). Other intervention studies have also
shown that weight loss reduced the incidence of diabetes (22-24); however, associations
between weight change and glucose levels in population-based studies have been mixed,
with studies showing weight loss to be associated with reduced (11, 25), increased (26, 27),
or no (23) effect on the risk of elevated glucose levels. In the current study, we did not find
that beneficial changes in glucose levels were associated with weight loss among subjects
who were not diabetic at baseline.

Several studies have shown that weight loss by lifestyle modification is associated with
reductions in total cholesterol (0-18 percent), LDL cholesterol (3-22 percent), and
triglycerides (2-44 percent) (4). Consistent with other research, we observed reductions in
total cholesterol, LDL cholesterol, and triglycerides with weight loss. The literature on the
effect of weight loss (via lifestyle modification) on HDL cholesterol is inconclusive, with
one review estimating changes of —7 to 27 percent (4). Here, we found weight loss to be
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associated with a significant increase in HDL cholesterol levels over the 3-year and 9-year
intervals.

The emphasis of the current work was not on the effects of weight loss but on the effects of
weight history independent of current weight. It was interesting that adults with a history of
weight loss over the 3-year and 9-year intervals, compared with “BMI-matched” weight
maintainers, had lower levels of total cholesterol and LDL cholesterol. One hypothesis to
explain this finding is that the lower levels were due to negative calorie balance at the time
of the clinic visit. All participants were fasting when blood was drawn, but weight losers
could have been more likely than weight maintainers to be in negative calorie balance for a
period of days or weeks before the measures were obtained, which may have improved their
lipid levels. Several studies have shown that total cholesterol, LDL cholesterol, and
triglycerides decreased significantly during energy restriction (28-32). Weinsier et al. (33)
attempted to separate the effects of energy restriction from those of weight loss. In their
study of postmenopausal obese women, they found that energy restriction tended to have a
greater effect on triglycerides than weight loss did; however, weight loss tended to have a
greater effect on LDL cholesterol than energy restriction did. Furthermore, their findings
suggested that weight loss and energy restriction had independent effects on total and LDL
cholesterol. In contrast, HDL cholesterol improved with energy restriction only. Thus,
energy deficit could be hypothesized as a mechanism for the reductions that we observed in
lipids. It is important to note that although they were not statistically significant, patterns
were similar (more favorable levels among weight losers) for HDL cholesterol and
triglycerides over the 3-year and 9-year intervals.

Just as we do not know the immediate history of energy balance for the adults studied here,
we also do not know the pattern of weight change between clinic visits. Prior to the follow-
up visit, participants could have been in a phase of weight loss, weight maintenance, or
weight regain. The majority of published weight loss studies are interventions of relatively
short duration (often less than 1 year). Longer studies (more than 2 years) have noted that
the improvements in total and LDL cholesterol after short-term weight loss were not
sustained during a weight loss maintenance phase (33, 34). However, improvements in
triglyceride levels were sustained during the weight maintenance phase. Changes in the lipid
levels in adults in the current study did not follow this pattern, and, indeed, we do not know
how many of the weight losers in our study experienced weight loss followed by weight
maintenance.

As with weight loss, the health consequences of excessive weight gain are well documented.
We observed the expected unfavorable changes in risk factors with weight gain. These
changes effectively cancelled out the majority of the difference between the groups that had
existed 3 or 9 years before (likely associated with the differences in baseline weights).
Preobese weight maintainers, compared with weight gainers, had significantly less favorable
HDL cholesterol and triglyceride levels over the 9-year interval. Although not statistically
significant, similar patterns were seen for total cholesterol and LDL cholesterol. This finding
suggests that, at least in the context of our 3-year and 9-year studies, it was not duration of
time that an adult was preobese that was important, but his or her weight when the
measurement was taken. However, Wannamethee and Shaper (25) found that the risk of
developing diabetes was greater among men who were preobese for more than 5 years than
among men with less than a 5-year history of being overweight. These differing results may
be explained by the use of different reference groups (normal-weight maintainers (25) vs.
pre-obese maintainers).

Several investigators have examined the effects of repeatedly losing and gaining weight
(weight cycling) on the risk of developing chronic disease and mortality. The results of these
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studies have been mixed, and a consensus report found no evidence to support the
hypothesis that weight cycling had an adverse effect on risk factors, morbidity, or mortality
(35). Although we measured weight change by using only two time points, this study bears
some resemblance to studies of weight cycling in that we were attempting to examine the
effects of weight change independent of the effects of current weight. It is possible that
some of the inconsistency in the literature on weight cycling (35) may have been caused by
lack of attention to the direction of the last weight change before the outcomes were
evaluated. In the lowa Women’s Health Study, French et al. (36) found that women whose
weight fluctuation patterns included weight gain (weight loss regain or continuous weight
gain) were at increased odds of developing diabetes and hypertension regardless of their
weight status at age 18 years when compared with weight-stable women whose weight was
normal at age 18 years. Weight-stable women with a BMI of >27.3 kg/m? at age 18 years
were also at increased risk; however, these results were not standardized to a common
follow-up weight, as was done in our analysis. In a weight-cycling study (30 months), Wing
et al. (14) found that participants with large weight cycles had improvements in lipid levels
during the weight-loss phase. However, during the regain phase, their lipid levels did not
exceed the levels for the weight-stable adults. On the basis of these findings, the authors
hypothesized that “weight loss followed by regaining could actually be more beneficial to
overweight persons than remaining obese” (14, p. 1421).

We were interested in assessing the difference between participants with the same follow-up
weight status but different weight histories. Without this restriction, the mean follow-up
BMI could vary significantly between the two weight history groups. For example, if the
weight maintainers tended to be normal weight at follow-up but the weight losers were
predominately overweight at follow-up, then the differences between the two groups could
potentially be the result of residual confounding that was not adequately controlled by the
use of follow-up BMI as a covariate in the model. However, by creating predefined weight
history categories with the same follow-up weight status category, we reduced the
possibility that the differences found between the two groups were due to their follow-up
BMI instead of their previous weight history. In addition, we believe that the two groups as
analyzed convey useful messages with regard to losing weight to become normal weight (a
public health goal) and gaining weight such that one is no longer normal weight (a
circumstance to be avoided).

Often, studies of weight change are conducted among volunteers actively seeking a weight
loss program. In such studies, it is possible to assign adults randomly to exposure groups and
thereby greatly enhance the ability to control for confounding. While it is a simple matter to
randomly assign adults to receive some type of weight loss intervention, it is very difficult
for adults to actually lose weight and maintain it over a period of time as long as 3 years. A
weakness of observational studies, such as that reported here, is no random assignment to
weight loss or gain groups. Nevertheless, this design did provide a feasible mechanism for
observing relatively long-term effects of weight change history. In addition, in contrast to
most randomized weight loss trials, the sample studied here was community based and thus
more representative of free-living populations than samples studied in most clinical trials.

A potential limitation of this study is the lack of information on intentionality of weight
changes. Analysis of the 1989 National Health Interview Survey determined that, among
adults who lost weight, 60 percent reported that the weight loss was intentional (37).
Unintentional weight loss has been associated with poorer health status and smoking (37,
38). In an effort to eliminate weight changes that could be the result of illness, we repeated
the analysis (data not shown) after excluding all weight change greater than 20 percent. We
found similar results; however, it is still possible that some of the weight change could be
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due to illness, which could impact the study findings depending on the underlying cause of
the weight loss.

Other potential factors that could alter or explain the study findings are changes in diet,
physical activity, and smoking status. Because of the design of the Atherosclerosis Risk in
Communities Study, we were unable to examine changes in diet or physical activity over all
3-year intervals or the 9-year interval because those variables were not assessed at every
examination of the cohort. However, subsequent 3-year analysis controlling for diet and/or
physical activity at follow-up produced similar results (data not shown). Very few of the
participants changed their smoking status over the interval. Therefore, we think it unlikely
that changes in diet, physical activity, or smoking status modified the results found in this
study.

Many experts in the treatment of obesity advocate a relatively modest weight loss (5-10
percent) in obese patients (4-7, 39, 40). The recommendation appears to stem from the
recognition that more weight loss will be difficult to attain (41) and the evidence that health
benefits can be obtained from rather modest weight loss (4-7, 39, 40, 42, 43). The benefits
claimed to accompany modest weight loss could lead one to hypothesize that there are no
residual effects of having a history of higher weight. The current study suggests that
preobese and obese adults who lose weight to become normal weight are not predisposed to
less favorable total cholesterol, LDL cholesterol, HDL cholesterol, and triglyceride levels
than normal-weight maintainers but are predisposed to less favorable glucose levels.
Furthermore, preobese adults with a history of being normal weight may have less favorable
HDL cholesterol and triglyceride levels, but their weight history appears not to impact
glucose, total cholesterol, or LDL cholesterol levels. These findings suggest that, in addition
to current weight, weight history may impact glucose and lipid levels.
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Mean differences (and 95% confidence intervals) in glucose and lipids at follow-up for
adults with a history of weight loss compared with those maintaining normal weight over 3-
year (part A) and 9-year (part B) intervals, Atherosclerosis Risk in Communities Study,
1987-1998. All models were adjusted for ethnicity, gender, education, and field center; age,
body mass index (24.0 kg/m?), smoking status, and alcohol beverage consumption status at
follow-up; and follow-up time. Glucose models were also adjusted for use of diabetes
medications at follow-up. Lipid models were also adjusted for use of lipid-lowering

medications at follow-up. *p < 0.05.
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Mean differences (and 95% confidence intervals) in glucose and lipids at follow-up for
adults with a history of weight gain compared with those maintaining preobese weight over
3-year (part A) and 9-year (part B) intervals, Atherosclerosis Risk in Communities Study,
1987-1998. All models were adjusted for ethnicity, gender, education, and field center; age,
body mass index (24.0 kg/m?), smoking status, and alcohol beverage consumption status at
follow-up; and follow-up time. Glucose models were also adjusted for use of diabetes
medications at follow-up. Lipid models were also adjusted for use of lipid-lowering
medications at follow-up. *p < 0.05.
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TABLE 2

Demographic characteristics of adults with a history of weight loss™ or of maintaining normal weight' over 3-
year and 9-year intervals, Atherosclerosis Risk in Communities Study, 1987-1998

3-year interval 9-year interval
Normal-weight Normal-weight
maintainers (+3.0%0) Weight losers maintainers (+3.0%) Weight losers
(n=5,164) (25.0%) (n=775)  (n=1,029) (25.0%) (n = 286)
Ethnicity (% White) 87.6 78.2 87.8 741
Gender (% female) 58.9 56.3 57.1 46.2
Age in years (mean (SDi))§ 59.9 (6.3) 60.5 (6.4) 63.6 (5.5) 65.2 (5.7)
Education (% less than high school) 14.2 215 134 26.8
Cigarette smoking status (% current)§ 230 297 19.9 311
Alcoholic beverage consumers (% 61.6 48.2 55.6 44.0

current)§

*
Preobese (body mass index: 25.0-29.9 kg/m2) or obese (body mass index: >30.0 kg/mz) at baseline and lost > 5.0% of their body weight to
become normal weight (body mass index: 18.5-24.9 kg/m2) at follow-up.
TNormal weight at baseline and follow-up and weight change was +3.0%.
¢SD, standard deviation.

§Measured at follow-up.
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TABLE 3

Demographic characteristics of adults with a history of weight gain™ or of maintaining preobese weight' over
3-year and 9-year intervals, Atherosclerosis Risk in Communities Study, 1987-1998

3-year interval 9-year interval

Preobese weight Weight gainers Preobese weight

maintainers (£3.0%0) (25.0%) (n = maintainers (+3.0%) Weight gainers

(n=6,721) 1,296) (n=1,316) (25.0%) (n = 946)
Ethnicity (% White) 79.7 83.1 79.5 83.0
Gender (% female) 39.8 67.3 374 69.0
Age in years (mean (SDi))§ 60.3 (6.2) 58.6 (6.0) 63.7 (5.6) 61.7 (5.6)
Education (% less than high school) 19.3 17.0 19.4 134
Cigarette smoking status (% current)§ 176 1838 137 134
Alcoholic beverage consumers (% 56.9 56.7 53.6 55.9

current)§

*
Normal weight (body mass index: 18.5-24.9 kg/m2) at baseline and gained >5.0% of their body weight to become preobese (body mass index:
25.0-29.9 kg/m2) at follow-up.
TPreobese at baseline and follow-up and 3-year weight change was +3.0%.
¢SD, standard deviation.

§Measured at follow-up.

Am J Epidemiol. Author manuscript; available in PMC 2011 December 9.



Page 17

Truesdale et al.

‘060 €F Sem abueyd ybram pue dn-moj|o) pue auljaseq e ybiam _ﬁ;:ozH

‘dn-moj o
] ANE\mv_ 6'Z—G'8T :Xapul ssew Apoq) 1ybiam [ewiou awodaq 01 1ybram Apoq Jiay} 40 9%0°G< 1SO| pue auljaseq e ANEBV_ 0'0E£< :Xapul ssew Apoq) asaqo Jo ANE\mv_ 6'62—0'GZ :Xapul ssew Apoq) mmmgoen:.

‘slaurejurew yBram ay3 104 Jeyy woly (o' > d) walayip Apuediubis
*

#8000 '600—  gz:o- ST°0'90°0 010 #§20- 980~ geo- 600 '20°0 900 #oBuURUD
SETWT g1 raan ITT jauteses

(4an/j0wiw) sapLiadAlbLI L

SYTET gy 92T '60'T 81T

L7020 oo 100 - ‘600~ £0°0- LT0°500 o0 000 ‘€00~ 200- #o0ueUD

LVTET gep STt 8r'T LHETTET  ge 15T 'or'T 8r'T jautresed
(48m1/10ww) joss1s8l0yd g1aH

¥ 190~ '6L0— g;0- £6°0 — ‘SH'0- 6270~ #880- 160 gy 60°0— ‘110~ £1°0- #oBuRUD

LS6€°L9C  1gg 19 '9v'E 9g°€ £LLESSE o £re 08e 9ge outeseg
(Yam/]oww) joseIseloyd ¢ 1A

¥ V90~ '€8°0- g0 10 - '#50- 1870~ xP¥0- TG0 jgo- 80°0 — ‘910~ AN #90ueuD

LSS gg S9'G 'EV'S 5SS £LLG'9S pog Zr's '0e's 9€e'S Joutisses
(4om]/10w) [0183S310YD [eI0 L

020 '€00- 600 11°0 ‘€00~ 00 #100 TH0= g G0'0 ‘200~ 1700 #oBuRUD

LDLSTES zgg 0v's '82'S ve'S L9695 ggg 'S '8€'S s jautiesed
(4am)/10WW) 809N

#9872 "L0e- g 01°0 '90°0— 200 ¥LL'C= 8870~ ggg_ S0'0 ‘10°0- 200 ,36ueud

LB TWR 799z 00'€Z ‘29'22 5872 L£092°08C  zgGz 60°€Z '06'22 6622 jautiesed
(;w/63) xapui ssew Apog

1D %56 ues|\ 1D %56 ues|N 1D %56 ues\ §10 %56 ues\

(960°'G<) 49501 IYBIBM  (960°EF) S4aureyurew ybram-fewdoN  (960°G<) S4950] JUBIBAN  (960°SF) Sdaulelulew Jybiam-jewdoN  4019€f Msiy

|eAd1ul JeaA-6 |eAJd1ul JBdA-E

866T—/86T ‘APNIS SANIUNWILIOD Ul %SIY SIS0J3]IS0IUNY 4+ IBlam
[ewsou Bururejurew Jo 1o sso| 3yB1am Jo A101siy e yum s)npe ui spidi] pue 8s0on|b 1oy sjeAlsiul Jeah-6 pue Jeak-g Jano sabueyd Uesll pue suesw auljaseq

¥ 37avl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Epidemiol. Author manuscript; available in PMC 2011 December 9.



Page 18

Truesdale et al.

"dn-moj oy 1e suoreaipaw Buriamol-pidi| 40 asn 1o} paisnipe osfe alam sjapow pidi ‘dn-mo||o4 Je SUoIedIPaW Salagelp 40 ash 1o} paisnipe os|e a1am
S|apow 8s09Nn|9 "awiy dn-mojjo} pue :dn-mojjo} Je sniels uondwnsuod abesanag [0YodJe pue ‘sniels Burjows ,ANE\@_ 0't¢) Xapul ssew Apoq ‘afe {181usd p|aly pue ‘uoieanps ‘Japuab ‘Alo1uyis Joy u&m:.—vd\u
*181Ud0 pjaly pue ‘abe ‘iapuab ‘Anoiuys 1oy cmum:.—?\__.

‘utajoudodi) Aysuap ybiy ‘1aH ‘uisloidodi] Aisusp moj ‘1@ fJeAlslul 8oUBPIILOD ,_Om

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Epidemiol. Author manuscript; available in PMC 2011 December 9.



Page 19

Truesdale et al.

'060°EF Sem abueyd Jybram Jeak-g pue dn-moj|o) pue auljaseq Je mmmgoen_ﬁ

‘dn-moj|o} 18 ANE\mv_ 6'62—0'GZ :Xapul ssew Apoq) asaqoaid awodaq 01 yBiam Apoq J1ayl JO 9%0°'G< pauleb pue auljaseq e ANE\? 6'2—G'8T :Xapul ssew Apoq) 1ybram _mE_oZ+

‘slaurejurew yBram ay3 104 Jeyy woly (o' > d) walayip Apuediubis
*

JP0'SE0 gy 90°0 ‘$0°0- 100 LOE07TC0 gz 200 ‘€0°0— 000 #oBuURUD

LTTT  gop 9T '2eT 6e'T LCTTT 05T 'Zv'T e ,2utlased
(4an/j0wiw) sapLiadAlbLI L

#CV0= 910~ 3y 000 ‘$0°0- 200- #L0°0= 010~ 40— 100 — ‘€00~ 200 4obueyD

LOVT8ET gy veT'LTT €T HPTTT gy GeT'IET eeT jauteses
(48m1/10ww) joss1s8l0yd g1aH

#710- 620~ oz 150 — ‘250~ 1¥0- LT07200 9o €10 - '61°0— 910 4obuRyD

LBGEBEE  gpe 6L°€ ‘T9'E oLe LWEBTE  gee 19°€ ‘05°€ 95°€ eutieseg
(Yam/]oww) joseIseloyd ¢ 1A

x01'0- 7220~ g1 £4°0 — "G50~ 6¥°0~ L7090 119 ¥1°0 - '02°0- 110~ #90ueuD

LJSG0ES g §1'G'95°S 59’ LESES  ogg 65'G '8V'S vS's Joutisses
(4om]/10w) [0183S310YD [eI0 L

620 '9T°0 zz0 020200 vT0 L£LLOYTO gy 800 'T0°0 500 #9bueyD

LVETES  seg 09'G ‘IS5 95'g LGSUWS  gpg ¥9'G ‘85°G 19 eulIesed
(4am)/10WW) 809N

LSOEL8T  gp ¥1°0 '€0°0- 900 ST gy 60°0 70°0 100 ,20ueud

LBELTIE  y)ez 12 'sT LT 9e'/2 LSYPC0EVE  geyg 18128112 5z'le jautiesed

(;w/63) xapui ssew Apog

10 %56 uesaN 10 %56 uesiy 10 %56 uesy §lO %56 ueaN

(960°G<) saaureb 1yBIBAN  (960°SF) Saaurelurew 1ybiam asaqoadd  (960°'G<) s4aureb ybispn  (960°EF) Staureurew ybiam asaqoald  4039ef Msiy

|eAd1ul JeaA-6 |eAd81ul JeaA-g

866T—286T ‘ApmS saniunwiwo) Ui 3siy s1S048|s0Jayly +1ybram asagqoaid
Buturejurew Jo 1o ureb 1yBiam Jo A1oisiy e ynum synpe ui spidi] pue asoon|B 1oy sjeassiul Jesk- pue Jeak-¢ 190 sabueyd uesw pue suesw suljaseq

g 3714avl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Epidemiol. Author manuscript; available in PMC 2011 December 9.



Page 20

Truesdale et al.

"dn-moj oy 1e suoreaipaw Buriamol-pidi| 40 asn 1o} paisnipe osfe alam sjapow pidi ‘dn-mo||o4 Je SUoIedIPaW Salagelp 40 ash 1o} paisnipe os|e a1am
S|apow 8s09Nn|9 "awiy dn-mojjo} pue :dn-mojjo} Je sniels uondwnsuod abesanag [0YodJe pue ‘sniels Burjows ,ANE\@_ 0°92) xapui ssew Apoq ‘afe ‘181usd p|aly pue ‘uoieanps ‘Japuab ‘Alo1uyis Joy u&m:.—vd\u
*181Ud0 pjaly pue ‘abe ‘iapuab ‘Anoiuys 1oy cmum:.—?\__.

‘utajoudodi) Aysuap ybiy ‘1aH ‘uisloidodi] Aisusp moj ‘1@ fJeAlslul 8oUBPIILOD ,_Om

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Epidemiol. Author manuscript; available in PMC 2011 December 9.



