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Abstract

Objective: To determine whether long-term diet (D) and exercise (E) interventions, alone or in
combination (D+E), have beneficial effects for older adults with knee osteoarthritis 3.5-years after
the interventions end.
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Methods: This is a secondary analysis of a subset (N = 94) of the first 184 participants who
had successfully completed the Intensive Diet and Exercise in Arthritis (IDEA) trial (N = 399)
and who consented to follow-up testing. Participants were older (age = 55 years), overweight
and obese adults with radiographic and symptomatic knee osteoarthritis in at least one knee who
completed 1.5-year D+E (N=27), D (N=35), or E (N=32) interventions and returned for 5-year
follow-up testing an average of 3.5-years later.

Results: During the 3.5-years following the interventions, weight regain in D+E and D was
5.9 kg (7%) and 3.1 kg (4%), respectively, with a 1 kg (1%) weight loss in E. Compared to
baseline, weight (D+E, -3.7 kg, P=.0007; D, -5.8 kg, P<.0001; E, -2.9 kg, P=.003) and WOMAC
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pain (D+E, -1.2, P=.03; D, -1.5, P=.001; E -1.6, P=.0008) were lower in each group at 5-year
follow-up. The effect of group assignment at 5-year follow-up was significant for body weight,
with D less than E (-3.5 kg, P=.04).

Discussion—Older adults with knee osteoarthritis who completed 1.5-year diet or diet plus
exercise interventions experienced partial weight regain 3.5 years later, yet relative to baseline,
they preserved statistically significant changes in weight loss and reductions in knee pain.

Osteoarthritis (OA) is the most common form of arthritis, the knee is the most often affected
weight-bearing joint, and overweight/obesity is a major and modifiable risk factor (1). For
three decades the obesity rate has increased such that 70% of the US adult population is
either overweight or obese (2), including a similar proportion of adults with arthritis (3).
Behavioral interventions targeting diet-induced weight loss and exercise in older adults with
knee OA achieve an initial weight loss of at least 5%, resulting in clinically important health
benefits (4,5).

The difficulty in losing weight and preventing weight regain in adults was documented in
1959, reinforcing the belief that the path to permanent weight loss has challenging biological
(e.g., decrease resting metabolic rate, increase appetite), psychosocial (e.g., decreased
self-efficacy, using food for comfort), and environmental (e.g., large food portions, food
availability) obstacles (6-8). The difficulty in maintaining weight loss has changed little
since those early studies. The National Institutes of Health and the Obesity Society report
that weight loss maintenance remains the most challenging aspect of obesity treatment (9).
Over 62% of adults with obesity report having lost = 10% of body weight at least once, yet
only 20% of overweight adults are successful at maintaining a weight loss of 7-10% for

at least one year (7,10). Most individuals who lose weight regain most of their lost weight
within five years (11); however, improvements in physical function may be preserved for at
least three years (12).

Long-term weight-loss maintenance trials in persons with knee OA are uncommon. One
attempt at maintenance of a 10% reduction (8-11 kg) in baseline body weight resulted in a
weight regain of less than 2 kg at 3-year follow-up (13). While weight regain was limited,
the weight-loss maintenance phase included periods of supervised weight-loss and booster
sessions. Without periodic supervision, there is little evidence that long-term weight-loss
maintenance in older patients, with and without knee OA, is successful (12).
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The Intensive Diet and Exercise for Arthritis (IDEA) trial found a significantly greater
reduction in knee pain consequent to a 1.5 year diet and exercise intervention compared

to either intervention alone (14). The objectives of this follow-up study were: (1) to
document the post-treatment regression or improvement in clinical outcomes 3.5 years after
completing diet and exercise interventions, alone or in combination, (2) to quantify the
longitudinal changes from baseline to 5-year follow-up, and (3) to determine whether the
clinical outcomes at 5-year follow-up were dependent on group assignment.

MATERIALS AND METHODS

Study Design

The parent IDEA trial was a single-blind, single-center, 1.5-year, randomized controlled trial
conducted at Wake Forest University and Wake Forest School of Medicine between July
2006 and April 2011(14). Randomization of participants (N = 454) was into one of three
groups: Diet + Exercise (D+E), Diet (D), or Exercise (E). This follow-up study collected
data 5-years (median = 59 months, range, 28 to 64 months) after initial IDEA randomization
(FUB), or an average of 3.5 years after completion of the 1.5-year trial (FU1.5) (Figure 1).

Aside from the participants receiving their individual and group results, there was no
interaction between participants and study personnel during the 3.5 years between follow-
up visits. The Human Subjects Committee of Wake Forest Health Sciences approved the
follow-up study. Informed consent was obtained verbally and in writing from all participants
between October 2011 and May 2012.

Study Sample

The pool of potential participants was limited to the first 184 that completed the original
IDEA trial due to funding and the availability of research personnel; 94 consented to
participate. Participants completed one in-person follow-up visit to the clinic, with a phone
interview as an alternate choice. Inclusion criteria for IDEA at baseline included: Kellgren-
Lawrence grade 2 or 3 (mild or moderate) radiographic tibiofemoral OA or tibiofemoral
plus patellofemoral OA of one or both knees, pain on most days due to knee OA, 27

kg/m?2 < body mass index (BMI) < 41kg/m?, and a sedentary lifestyle (< 30 minutes per
week of structured exercise for the past 6 months). Exclusion criteria included: severe
manifestations of coronary heart disease, knee or hip replacement, age < 55 years, receiving
knee injections, participating in another ongoing research study, current knee surgery, no
knee pain, difficulty with activities of daily living, treatment for cancer other than skin
cancer, leaving the area for > 3 months, or consuming 21 or more alcoholic drinks per week.

Measurements and Procedures

Archival data collected at baseline, and at the end of the IDEA 1.5-year trial (FU1.5), were
included with one follow-up visit an average of 5-years from baseline (FU5). Body weight,
BMI, waist circumference, the Western Ontario McMasters Universities Osteoarthritis Index
(WOMAC) pain and function subscales, 6-minute walk distance, and the Physical Activity
Scale for the Elderly (PASE) were collected at FU5 using the same procedures and research
technicians blinded to group assignment used in the IDEA trial. Participants also answered
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a 24-item health-related questionnaire about current and past tobacco and alcohol use,

and current comorbid conditions. Questions regarding health events that occurred since
completion of the IDEA trial included surgical procedures such as knee replacements and
knee injections, and the number and reasons for hospitalizations. Participants also indicated
whether they experienced intentional or unintentional weight loss during the 3.5-year period
following completion of the IDEA trial. Pre-specified outcomes not included in this analysis
were, 36-1tem Short Form Survey (SF-36), and the Short Physical Performance Battery
(SPPB).

Body weight (kg), BMI (kg/m?2), and waist circumference (m) were measured using standard
techniques. A 10% larger waist circumference corresponds to a 1.5 times higher mortality
over the whole range of waist circumferences (15). The WOMAC pain subscale (16)
measures self-reported pain on a scale from 0 (none) to 4 (extreme) the degree of pain
experienced performing daily living activities in the last 48 hours due to knee OA. Total
scores for the 5 items range from 0-20; higher scores indicate greater pain. Participants that
had undergone unilateral total knee replacement surgery during follow-up recorded the pain
in their non-surgical knee. The WOMAC self-reported function subscale includes 17 items
that are added to generate a summary score ranging from 0 to 68; higher scores indicate
poorer function. The relative minimally clinically important improvement from baseline for
pain and function [(final — baseline)/baseline] is 20% (17). Six-minute walk distance (m)
was our measure of clinical mobility. Changes exceeding 30.5 m are considered clinically
meaningful (18). The PASE scale was used to estimate activity levels with higher scores
(range 0-400) indicating greater activity (19).

Statistical Analysis

These analyses utilized the complete IDEA trial dataset (baseline, N = 454; 18 months, N
= 399) that included the 94, 5-year follow-up participants that were recruited from a pool
of 184 participants that were the first to complete the trial. Hence, all primary comparisons
are adjusted based on the main trial characteristics, making the findings less likely to

be affected by nonrandom processes contributing to long-term study nonparticipation. To
determine if the sample at 5-year follow-up was representative of the potential pool of

the first 184 randomized IDEA participants, and of the entire IDEA cohort (N = 454),
independent t-tests and XZ tests identified the differences among continuous and categorical
baseline characteristics. The effects of the interventions on patient reported outcomes
were determined using mixed model regression analyses with main effects of treatment
assignment, visit, and treatment by visit interaction, adjusted for IDEA randomization
stratification factors (sex and baseline BMI) and baseline estimates of outcomes when
available. Statistical analyses included all follow-up data from baseline measurements, and
visit specific estimates were determined using contrast statements. The intervention effects
were reported using mean estimates with standard errors and 95% confidence intervals
(95% CI) at each follow-up visit. Within-group changes from baseline to FU5, and from
FU1.5 to FU5 were reported using mean estimates and 95% Cls. Pairwise comparisons
assessed the differences between groups at the FU5 visit. Post treatment assessment also
included the number of participants in each group that achieved =5% or =10% weight loss
at completion of the 1.5-year interventions and at 5-year follow-up. A sensitivity analysis
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of the effect on outcome measures of total knee replacement during the 3.5-year follow-up
period was examined using analysis of co-variance with and without adjusting for total knee
replacement.

Additional sensitivity analyses used multiple imputation to assess between group treatment
effects accounting for potential bias due to missing data for all 454 randomized individuals
in the IDEA study. All statistical analyses were performed using SAS version 9.4 with

a Type 1 error rate of .05 for overall treatment and pairwise comparisons. Unadjusted
within-group comparisons of body weight and WOMAC pain at baseline, and 1.5- and
5-year follow-ups are presented using box and whisker plots.

Of the first 184 IDEA participants that successfully completed 1.5-year testing, 94 (51%)
consented to follow-up testing 3.5-years later or approximately 5-years from baseline
(median, 59 months; range, 27 to 64 months). The 90 participants that did not attend a
5-year follow-up session were similar to the 94 participants that attended, with the exception
of age (did not attend FUS5, 65.1 (6.1) yrs., attended FU5, 67.4 (6.1) yrs., P =.002, Table

1). Distribution, N (% female), was D+E, 27 (78); D, 35 (63); and E, 32 (66). Baseline

body weight (D+E, 93.0 kg, D, 93.4 kg, E, 92.3 kg) and BMI (D+E, 33.6 kg/m?, D, 33.7
kg/m2, E, 33.5 kg/m2) were not statistically different between the groups (Table 1). Thirteen
participants completed the 5-year follow-up visit via the phone with trained study personnel;
all others (N = 81) agreed to in-person testing at the clinic. With the exception of age, the
sample of 94 IDEA follow-up participants was also representative of all 360 participants
enrolled in the IDEA trial that did not undergo testing at 5-year follow-up (Table 1).

Post-treatment regression/improvement

During the 3.5-years following the interventions, 34 participants had at least one knee
injection, 10 (38%) in D+E, 15 (43%) in D, and 8 (25%) in E, P =.29. In addition, 11
participants had unilateral total knee replacements and three (2 in D+E and 1 in E) had
bilateral replacements, a total of 17 total knee replacements; D+E, 4, D, 8, and E, 5,

P=.65. Other knee joint surgeries were D+E, 2 (7%), D, 3 (9%), and E, 4 (13%), P=.56.
Table 2 includes additional co-morbid conditions that occurred during the follow-up period.
Intentional weight-loss attempts initiated during the follow-up period were common in all
groups (53/89, 5 did not answer), D+E, 14, D, 19, and E, 20. Weight loss that occurred due
to illness (4/94) was D+E, 1, D, 2, and E 1.

Body weight increased during the 3.5-year follow-up period in D+E by 5.9 kg (7%), (P <
.0001), and in D by 3.1 kg (4%), (P = .0006), but decreased in E by —1.0 kg (1%), (P = .25).
Ninety-one percent of the D+E group and 80% of the D group achieved a 5% weight loss
at 1.5 years; 57% and 68% respectively maintained a 5% weight-loss at 5-year follow-up.
A 10% weight loss was achieved by 71% of the D+E group and 52% of the D group at

1.5 years; 19% and 36% respectively maintained a 10% weight-loss at 5-year follow-up.
The E group increased the number of participants that achieved a 5% weight loss from 18%
at 1.5 years to 29% at 5-year follow-up; a 10% weight loss was achieved by 7% of the E
group at 1.5 and 5-year follow-up (Table 3). BMI increased in D+E, (difference, 2.2 kg/m?,
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P <.0001) and D, (difference, 1.1 kg/m? P = .0004), but decreased in E, (difference, —0.4
kg/m2, P = .20). Waist circumference increased in D+E, (difference, 8.4 cm, P < .0001), D,
(difference, 1.0 cm, P =.39), and in E, (difference, 1.3 cm, P =.24) (Table 4).

WOMAC pain worsened significantly in D+E (difference, 1.9, P = .0003), and remained
unchanged in D (difference, 0.0, P =.96) and in E (difference, 0.2, P = .62). WOMAC
function declined significantly in D+E (difference, 4.4, P = .005), but remained unchanged
in D (difference, 0.7, P = .62) and in E (difference, 0.9, P = .55). There was a significant
reduction in 6-minute walk distance across all groups between the end of the 1.5 year
intervention and 5-year follow-up: D+E, =99 m (P < .0001), D, =57 m (P < .0001), and

E, —-64 m (P < .0001). Physical activity levels regressed during the 3.5 years following

the intervention in D (difference, —26, P =.053) and in E (difference, —26, P = .004), but
remained closer to FUL1.5 levels in D+E (difference, =13, P =.19) (Table 4).

Longitudinal changes from baseline to 5-year follow-up

From baseline to 5-year follow-up, all groups significantly reduced body weight. Mean
weight-loss was —3.7 kg for the D+E group (P = .0007), —5.8 kg for the D group (P <.0001),
and —2.9 kg for the E group (P = .003). Changes in BMI were D+E, —1.2 kg/m?2 (P = .001),
D, -2.0 kg/m? (P < .0001) and E, —1.0 kg/m? (P = .004). The D group significantly reduced
waist circumference by —6.2 cm (P < .0001); however, the 0.4 cm increase in the D+E (P =
.73) group and 0.0 cm change (P =.98) in the E groups were not significantly different from
baseline. Figure 2a shows the unadjusted body weight changes by group.

Each group significantly attenuated WOMAC pain across the 5-year follow-up period.
Reductions in pain were D+E, -1.2, (P =.03), D, -1.5 (P =.001), and E, -1.6 (P = .0008).
Figure 2b shows similar patterns of change in the unadjusted data. WOMAC function
significantly improved in each group relative to baseline values: D+E, —6.2 (P =.0001),
D, -6.1 (P <.0001), and E, 3.7 (P = .01). At 5-year follow-up, 6-min walk distance was
significantly shorter compared to baseline in D+E, -26 m (P =.02) and in D, =38 m (P =
.0002), but not in E, =16 m (P = .10). Changes in physical activity levels were similar to
baseline across all groups (D+E, 13, P =.19; D, 0, P =.98; E, 5, P = .58)

Effects of group assignment

At 5-years, there was no significant difference in body weight between D+E and D, 89.5 kg
vs 87.6 kg (P =.18), or E, 89.5 kg vs 90.1 kg (P = .26), but D was less than E, 87.6 kg vs
90.1 kg (P = .04). Similar results occurred for BMI; D+E vs D, 32.5 kg/m? vs 31.8 kg/m? (P
= .21), D+E vs E, 32.5 kg/m? vs 32.6 kg/m? (P = .25), and D vs E, 31.8 kg/m? vs 32.6 kg/m?
(P = .05). Waist circumference was not statistically different between the groups, D+E vs D,
107.0 cm vs 101.1 cm (P = .09), D+E vs E, 107.0 cm vs 106.4 cm (P = .90), and for D vs E,
101.1 cmvs 106.4 cm (P =.11) (Table 4). All groups remained classified as class | obese at
5-year follow-up.

Pairwise comparisons at 5-year follow-up revealed no significant difference in WOMAC
pain in D+E compared to D, 5.4 vs 4.8 (P = .68), and E, 5.4 vs 5.0 (P = .65), and in D
compared to E, 4.8 vs 5.0 (P =.90). WOMAC function (D+E vs D, 17.9 vs 17.9, P = .78,
D+E vsE, 17.9vs 19.4, P =.58, D vs E, 17.9 vs 19.4, P = .83), and 6-minute walk distance
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(D+E vs D, 456 mvs 447 m, P =.70, D+E vs E, 456 mvs 465 m, P = .81, D VS E, 447 m

vs 465 m, P = .37) were not significantly different between groups. There was no significant
difference between the groups at 5-year follow-up in PASE physical activity levels (D+E vs
D, 130vs 116, P =.29, D+E vs E, 130 vs 118, P = .25, D vs E, 116 vs 118, P = .99) (Table
4).

A comparison of outcomes at 5-year follow-up with and without adjustment for total knee
replacement (N = 17) showed similar values within each measurement and between groups
(Supplement eTable 1).

DISCUSSION

Among participants with knee osteoarthritis that completed 1.5-year diet and exercise
interventions, alone or in combination, each group experienced statistically significant
reductions in body weight, BMI, pain, and improvement in function relative to baseline
values 3.5-years after completing the interventions. At 5-year follow-up the D group
maintained significantly lower body weight and BMI compared to the E group.

The minimally clinically important improvement in pain and function established by
OMERACT-OARSI is 20% from baseline (17). Five years after baseline testing, participants
randomized to the D group maintained 27% (1.5 units) and 28% (6.1 units) mean
improvements in pain and function, respectively. However, the 95% CI around pain
improvement included worse scores near zero, suggesting no clinical benefit remained for
some participants. The D group also maintained a 5.8 kg (6%) mean weight loss that
resulted in a 2 kg/m? reduction in BMI from baseline, along with a waist circumference
that was 6 cm smaller. Comparable improvements were also present in the D+E and E
groups. Taken together, these results suggest that completing 1.5-year diet and/or exercise
interventions in older adults with knee osteoarthritis result in statistically significant and
clinically important improvements in clinical outcomes 5-years from baseline.

Without an active intervention, older patients (age = 65 years) with knee pain experience
statistically significant declines in strength, balance, and mobility, and an increase in
disability (20,21). Further, the odds of OA progression increase in people who gain weight
compared to those that maintain weight later in life (22). Weight loss via diet and/or exercise
in randomized clinical trials is generally less than 10%, and weight-loss maintenance years
after an obesity treatment ends is poor (8). More encouraging, however, are that long-term
changes similar to the D group (6% weight loss, 1.5 unit reduction in pain), and to a lesser
extent the D+E (4% weight loss, 1.2 unit reduction in pain) and E (3% weight loss and

1.6 unit reduction in pain) groups, could be important public health outcomes for older,
overweight and obese adults with knee OA.

We posited the reason for the significant improvements in most clinical outcomes in D+E
relative to D and E during the IDEA trial was the psycho-physiological effect of exercise on
the nervous system, that when combined with weight loss, resulted in greater pain reduction
and improvement in many clinical outcomes (14). Three-plus years after completing the
IDEA interventions, however, the D+E group experienced greater regression toward baseline

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2023 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Messier et al.

Page 8

values than the D and E groups; the D+E group regained 5.8 kg in body weight coupled with
an 8.4 cm mean increase in waist circumference. Fewer D+E participants maintained a 5%
or 10% weight loss at 5 years compared to the D group. Prior studies observed that weight
regain in older adults was primarily fat mass, with less regain of muscle mass. Hence,

the worsening of body composition may also be a factor in the intensification of pain in
those with prior weight loss (23-25). The interaction of weight regain with the absence of
regular exercise in the D+E group may have exacerbated the regression in clinical outcomes
compared to either intervention alone.

The E group was the only group to record a mean weight loss during the 3.5-years following
completion of the intervention (=0.9 kg), resulting in an overall 2.2 kg weight loss from
baseline. PASE physical activity levels regressed to near baseline values and mobility,
represented by 6-minute walk distance, was below the mean baseline value. Yet, pain
remained virtually unchanged from the end of the exercise intervention, and 18% less than
at baseline. Exercise has a consistent but modest effect on clinical outcomes in knee OA
patients (26), and these improvements are maintained 3.5 years after the intervention has
ended.

This study had several limitations. Of the 184 participants contacted, only 51% (94)
participated in this follow-up study. However, tests for equivalence at baseline determined
that individuals who did return were representative of the pool of 184 potential participants,
and of the entire IDEA cohort, including loss to follow-up participants. Also, multiple
imputation was used due to the potential bias of missing data. Thirteen participants opted to
complete the 5-year follow-up visit via the phone; hence, waist circumference and 6-minute
walk were missing data. Furthermore, these 13 participants provided self-reported body
weight, which increased the chance of response bias. Finally, 14 participants had 17 total
knee replacement surgeries during the 3.5-year follow-up. Analysis of 5-year outcomes with
and without adjusting for total knee replacements yielded similar results (Supplement eTable
1).

CONCLUSION

The normal trajectory for community-dwelling older adults with knee osteoarthritis is one
of weight gain and a consistent knee pain profile (27,28). In contrast, older adults with knee
osteoarthritis who completed 1.5-year diet or diet plus exercise interventions experienced
partial weight regain, but preserved statistically significant changes in weight loss and
reductions in knee pain relative to baseline 5-years after study randomization. The exercise
group experienced no weight regain and had similar improvements in pain to the two diet
groups. These data imply that clinicians who treat people with knee osteoarthritis have a
variety of non-pharmacologic options that preserve clinically important effects 3.5 years
after the treatments end.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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SIGNIFICANCE AND INNOVATIONS

The normal trajectory for community-dwelling older adults with knee
osteoarthritis is one of weight gain and a consistent knee pain profile. In
contrast, older adults with knee osteoarthritis who completed 1.5-year diet or
diet plus exercise interventions experienced partial weight regain 3.5 years
later, yet relative to baseline, they preserved statistically significant changes in
weight loss and reductions in knee pain.

Taken together, these results suggest that diet and/or exercise interventions
are effective non-pharmacologic treatments for older adults with knee
osteoarthritis that can result in improved clinical outcomes more than 3 years
after the treatments end.

These data imply that clinicians who treat people with knee osteoarthritis
have a variety of non-pharmacologic options that preserve clinically important
effects.
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Figure 2.
a. Unadjusted body weight and b. WOMAC pain scores from baseline to the end of the

interventions at 1.5 year follow-up, and to 5-year follow-up for the diet and exercise (D+E),
diet (D), and exercise (E) groups.

The middle line in the plot boxes represent the median values; the X, the mean values; and
the boxes, the interquartile range. The whiskers extend to the most extreme observed values
within 1.5 x the interquartile range of the nearer quartile, and the dots represent observed
values outside the range.
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Comparison of baseline characteristics of the participants that returned for 5-year follow-up testing (N = 94)
to those that did not return for 5-year testing (either unwilling or could not be contacted, N = 90), and to all
participants that were not included in 5-year follow-up (FU) testing (N = 360).

Variable Returned for 5- Did not return for P-value All participants not P-value
year FU testing 5-year FU testing (returned vs. included in 5-year FU | (returned vs. all
(unwilling or could did not return) | testing participants not
not be contacted) included)
N 94 90 360
Sex, No. Females (%) 64 (67) 66 (73) 44 261 (73) 31
Race, No. White (%) 84 (88) 74 (82) .24 293 (82) 12
Age, years 67.4(6.1) 65.0 (5.6) .006 65.1(6.1) .002
Height, cm 166.2 (9.7) 164.7 (8.8) .29 166.0 (9.0) .82
Body weight, kg 91.7 (14.4) 91.9 (13.8) .93 93.2 (14.8) .36
BMI, kg/m? 33.1(3.3) 33.8(3.6) 17 33.7(3.8) A1
Waist circumference cm 106.4 (11.7) 106.7 (11.3) .80 106.7 (12.0) .81
6-min walk distance m 484.6 (76.9) 471.1(87.6) .28 470.9 (89.0) 17
Wialk speed, m/s 1.20 (0.19) 1.17 (0.20) .39 1.21 (0.18) .60
WOMAC pain 6.4 (2.9) 6.8 (2.9) .37 6.5(3.2) .82
(0 none - 20 extreme)
WOMAC function 24.2 (10.7) 26.3 (10.6) 19 24.2 (10.9) .95
(0 best - 68 worst)
PASE 116 (57) 107 (48) 25 114 (51) 71
(0 low - 400 high)
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Frequency N (%) of the onset of significant health events during the 3.5-years following the completion of the

diet and exercise interventions.

Co-morbid condition Diet + Exercise Diet
Knee Injections 10 (38) 15 (43)
Knee Replacements 4 (15) 8 (23)
Other knee surgeries 2(7) 3(9)
Type 11 Diabetes 4 (15) 3(9)
Coronary Artery Disease 3(13) 2(6)
Stroke/Transient Ischemic Attack 1(4) 2 (6)

Exercise
8 (25)
5 (16)
4(13)
8 (25)
4 (13)
4(13)

P value
.29
.67
.80
19
.61
45
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The number and percentage of participants in the Diet + Exercise, Diet, and Exercise groups that achieved =

5% or = 10% weight loss at the end of the 1.5-year intervention and at 5-year follow-up.

>5% Weight Loss®

>10% Weight Loss

Intervention Group Nb 1.5N;g§z11(25u° Sggé(ro/l;)u 1.?\%?';(15/0I;U 5;\}/;’:1{0/!;?
Diet+Exercise 21 19 (91) 12 (57) 15 (71) 4(19)
Diet 25 20 (80) 17 (68) 13 (52) 9 (36)
Exercise 28 5 (18) 8 (29) 2(7) 2(7)

aThe >5% weight loss group includes participants in the =10% weight loss group.

bThe number of participants (N) in each group includes those with documented weights at both 1.5 and 5-year follow-ups.

CFU = follow-up
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Between group differences and within group changes in anthropometric, clinical, and functional outcomes for
the diet and exercise, diet, and exercise groups at baseline, 1.5-year follow-up (FU1.5), and 5-year follow-up

(FUS5).
Diet + Exercise P Diet P Exercise P Mean P
Difference
(95% CI) at
FUS
Body weight (kg)
IDEA Baseline (95% CI) | 93.0 (90.7, 93.4 (90.9, 92.3 (88.6,
95.3) 95.9) 95.9)
1.5-year follow-up (95% | 83.7 (82.4, 84.5 (83.3, 91.0 (89.8,
Cl) 84.9) 85.8) 92.3)
5-year follow-up (95% 89.5 (87.6, 87.6 (85.5, 90.1 (88.0, 079
Cl) 91.4) 89.8) 92.1) '
Diet + Exercise vs 2.0 (-1.0, .18
Dietb 4.9)
Diet + Exercise vs -1.6 (-4.3, .26
Exercise 1.2)
Diet vs Exercise -3.5(-6.9, .04
-0.2)
Within Group Change
(95% CI)
FU5 - FUL1.5 59(3.9,7.8) <.0001 | 3.1(1.3,4.9) .0006 -1.0(-2.7,0.7) .25
FUS - Baseline -3.7 (-5.9, .0007 -5.8(-7.8, <.0001 | -2.9(-4.8, .003
-1.6) -3.8) -1.0)
BMI (kg/m 2)
IDEA Baseline (95% CI) | 33.6 (33.0,34.2) 33.7 (33.1,34.3) 33.5(32.9,34.1)
1.5-year follow-up (95% | 30.3 (29.9,30.7) 30.7 (30.3,31.1) 33.0(32.6,33.4)
1)
5-year follow-up (95% 32.5(31.7,33.2) 31.8(31.1,32.5) 32.6 (31.9,33.2) .08
)
Diet + Exercise vs 0.7 (-0.4, 21
Diet 1.7)
Diet + Exercise vs -0.6 (-1.6, .25
Exercise 0.4)
Diet vs Exercise -1.3(-2.5, .05
-0.0)
Within Group Change
(95% CI)
FU5 - FU1.5 2.2(15,2.8) <.0001 | 1.1(0.5,1.7) .0004 -0.4(-1.0,0.2) | .20
FUS - Baseline -1.2 (-1.9, .001 -2.0(-2.7, <.0001 | -1.0(-1.6, .004
-0.5) -1.3) -0.3)
Waist Circumference
(cm)
IDEA Baseline (95% CI) | 106.2 107.1 106.6
(104.3,108.1) (105.1,109.1) (105.3,107.9)
1.5-year follow-up (95% | 98.6 (97.4,99.9) 100.1 105.1
Cl) (98.8,101.5) (103.7,106.4)
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Diet + Exercise P Diet P Exercise P Mean P
Difference
(95% CI) at
FU5
5-year follow-up (95% 107.0 101.1 106.4 .16
Cl) (104.5,109.5) (98.8,103.4) (104.1,108.7)
Diet + Exercise vs 5.2 (-0.8, .09
Diet 11.2)
Diet + Exercise vs 0.4 (-5.9, .90
Exercise 6.7)
Diet vs Exercise -4.8 (-10.8, A1
1.2)
Within Group Change
(95% CI)
FU5 - FUL.5 8.4 (6.0, 10.8) <.0001 | 1.0(-1.3,3.2) .39 1.3(-0.9, 3.6) .24
FUS5 - Baseline 0.4 (-2.1,3.0) 73 -6.2 (-8.5, <.0001 | -0.0(-2.4,2.3) .98
-3.8)
WOMAC Pain (0-20)
IDEA Baseline (95% CI) | 6.7 (6.1,7.2) 6.6 (6.1,7.1) 6.1 (5.6,6.6)
1.5-year follow-up (95% | 3.5(2.9,4.0) 4.8 (4.35.3) 4.7 (4.25.3)
Cl)
5-year follow-up (95% 5.4 (4.46.4) 48(3.95.7) 5.0 (4.0,5.9) 862
Cl) :
Diet + Exercise vs 0.4 (-1.4, .68
Di etb 2.2)
Diet + Exercise vs 0.5 (-1.7, .65
Exercise 2.6)
Diet vs Exercise 0.1(-1.7, .90
1.9)
Within Group Change
(95% CI)
FUS5 - FUL.5 1.9(0.9,2.9) .0003 0.0 (-0.9, 0.9) .96 0.2(-0.7,1.2) .62
FU5 - Baseline -1.2(-2.2, .03 -1.5(-2.4, .001 -1.6 (2.6, .0008
-0.1) -0.6) -0.7)
WOMAC Function (0-68)
IDEA Baseline (95% Cl) | 24.6 (22.7,26.5) 24.8 (23.2,26.5) 23.1(21.5,24.8)
1.5-year follow-up (95% | 13.5(11.8,15.1) 17.2 (15.6,18.9) 18.6 (16.9,20.2)
Cl)
5-year follow-up (95% 17.9 (14.8,21.0) 17.9 (15.2,20.7) 19.4 (16.6,22.3) .88
Cl)
Diet + Exercise vs -0.8 (-6.3, .78
Diet 4.8)
Diet + Exercise vs -1.5(-6.9, .58
Exercise 3.9)
Diet vs Exercise -0.7 (-7.7, .83
6.2)
Within Group Change
(95% CI)
FU5 - FUL.5 4.4(1.3,7.4) .005 0.7 (-2.0, 3.4) .62 0.9 (-2.0,3.7) .55
FU5 — Baseline -6.2 (-9.4, .0001 -6.1(-8.9, <.0001 | -3.7 (-6.6, .01
-3.1) -3.3) -0.8)
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Diet + Exercise P Diet P Exercise P Mean P
Difference
(95% CI) at
FU5
6-minute walk distance
(m)
IDEA Baseline (95% CI) | 467 (453,480) 475 (462,488) 480 (465,494)
1.5-year follow-up (95% | 555 (543,566) 504 (493,516) 529 (517,540)
Cl)
5-year follow-up (95% 456 (435,477) 447 (426,468) 465 (445,484) .78
)
Diet + Exercise vs 10.9 (-46.2, .70
Diet 68.0)
Diet + Exercise vs -6.8 (-65.1, 81
Exercise 51.5)
Diet vs Exercise -17.7 37
(-57.0, 21.6)
Within Group Change
(95% CI)
FU5 - FU1.5 -99 (-119, <.0001 | -57 (-77,-38) <.0001 | -64 (-83, —46) <.0001
-79)
FU5 - Baseline -26 (47, -5) .02 -38(-59, -18) .0002 -16 (=35, 3) .10
PASE (0-400)
IDEA Baseline (95% CI) | 117 (107,126) 115 (107,124) 111 (103,119)
1.5-year follow-up (95% | 144 (132,151) 133 (123,142) 144 (134, 154)
Cl)
5-year follow-up (95% 130 (109,151) 116 (98,134) 118 (99,137) 48
Cl) ’
Diet + Exercise vs 14 (-13,41) | .29
Dietb
Diet + Exercise vs 15 (-11, 39) .25
Exercise
Diet vs Exercise 0 (=31, 30) .99
Within Group Change
(95% CI)
FU5 - FUL.5 -13 (-32, 6) 19 -17 (-34, 0) .053 -26 (-44, -8) .004
FUS - Baseline 13 (-6, 31) 19 0(-16, 17) .98 5(-12, 22) .58

a . . . . .
Omnibus p value that represents the overall test for significance among the three 5-year adjusted means. Models were adjusted for sex, baseline
BMI, and baseline outcome values.

Intervention effects at FU5 using adjusted pairwise differences and multiple imputation
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