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Abstract

Background: Increasing protein content of the diet might be an effective strategy to preserve muscle mass in older adults undergoing caloric
restriction, thereby preserving muscle function.

Methods: Ninety-six older adults (70.3 = 3.7 years, 74% women, 27% African American) with obesity (35.4 = 3.3 kg/m?; 47% total body
fat) were randomized to a 6-month higher protein (providing 1.2-1.5 g/kg/d) weight loss (WL) program, utilizing the Medifast 4&28&1 Plan,
or to weight stability (WS). Dual-energy x-ray absorptiometry-acquired total body mass and composition, and fast gait speed over 400 m was
assessed at baseline, 3, and 6 months.

Results: At baseline, dual-energy x-ray absorptiometry-acquired total body, fat, and lean masses were 95.9 + 14.6,44.6 = 7.6,and 48.7 = 9.5 kg,
respectively, and 400-m gait speed was 1.17 = 0.20 m/s. Total body mass was significantly reduced in the WL group (-8.17 [-9.56, -6.77] kg)
compared with the WS group (-1.16 [-2.59, 0.27] kg), with 87% of total mass lost as fat (WL: -7.1 [-8.1, -6.1] kg; -15.9% change from
baseline). A differential treatment effect was not observed for change in lean mass (WL: -0.81 [-1.40, -0.23] kg vs WS: -0.24 [-0.85, 0.36]
kg). Four-hundred-meter gait speed was also unchanged from baseline although trends suggest slightly increased gait speed in the WL group
[0.01 (-0.02, 0.04) m/s] compared with the WS group [-0.02 (-0.05, 0.01) m/s].

Conclusion: Intentional weight loss using a high-protein diet is effective in producing significant total body mass and fat mass loss, while
helping preserve lean body mass and mobility, in relatively high-functioning older adults with obesity.

Keywords: Weight loss, Physical function, Lean mass, Fat mass.

Obesity and aging are strong, independent, and increasingly preva- to concerns regarding lean mass loss and potential exacerbation
lent risk factors for physical dysfunction (1-3). Medical com- of age-related disability risk (5,6). Accordingly, current geriatric
plications associated with excess fat mass highlight the need to obesity treatment guidelines call for weight loss therapy that mini-
treat obesity among older adults (3,4); yet, recommendation for mizes muscle loss for older persons with obesity who have func-
intentional weight loss in this group remains controversial due tional impairment (7).
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A growing body of evidence demonstrates that carefully planned
and supervised weight reduction in older adults with obesity yields
clinically meaningful improvement in physical function (8-12); how-
ever, in few cases, has the effect of caloric restriction, independent of
exercise, been evaluated (13-16). Evidence supporting a diet-based
weight loss approach to improve physical function in older adults
with obesity has practical significance as (a) many commercially
available weight loss programs rely exclusively on modifying diet,
(b) multiple behavior changes are often difficult to implement and
maintain (17), and (c) sobering survey data suggest that exercise
participation among older adults is strikingly low, with only 15%
of adults aged 65-74 meeting national physical activity guidelines
(18,19).

The amount of dietary protein consumed during caloric re-
striction may be a key determinant in preserving muscle mass, and
thereby function, as adequate dietary protein is essential for skeletal
muscle anabolism. In a position statement issued by the PRO-TAGE
study group, weight-stable older adults are advised to consume
1.0-1.2 g/kg/d of high-quality protein to aid in the maintenance of
muscle mass and function (20), and this recommendation is likely
elevated during active weight loss. To date, five randomized con-
trolled trials (RCTs) have examined the effect of dietary protein
supplementation during geriatric obesity reduction on muscle mass
(only (21)) and function (16,22-24), with mixed findings reported.
In addition to general equipoise, current studies are limited by size
(average 7 = 50) and duration (3—6 months), with only two studies
examining the effect of a high-protein diet independent of exercise
(16,22), and no study comparing the effects of a high-protein weight
loss program on muscle mass and function to weight stability (WS).
The latter contrast has important clinical significance as it provides
a true “aging” control, and thus, patient/provider insight to the ben-
efits and risks of maintaining the status quo.

Therefore, the primary goal of this study was to conduct an
adequately powered RCT to determine whether adherence to a
6-month hypocaloric, nutritionally complete, higher protein (tar-
geting >1.0 g/kg/d) meal plan results in improved mobility by fa-
vorably affecting body composition as compared with WS in older
adults with obesity. We hypothesized that participants randomized
to higher protein weight loss would experience improved gait speed
(i.e. +0.05 m/s, considered clinically meaningful (25)) and increased
lean-to-fat mass ratio as compared with control participants.

Methods

The Medifast for Seniors Study (NCT02730988) was a 6-month
RCT conducted at Wake Forest University. Specific aims included
comparing the effects of high-protein intake during weight loss
versus WS on changes in mobility (primary aim) and body compos-
ition (secondary aim).

Study Participants

Older men and women with obesity were recruited via mass mail-
ings and media advertisements in and around Forsyth County, NC.
Participants were enrolled based on the following criteria: (a) aged
65-79 years, (b) body mass index of 30-40 kg/m?, (c) self-reported
mobility disability (difficulty walking % mile or climbing stairs/per-
forming house/yard work), (d) sedentary lifestyle (self-report of less
than six 10-minute bouts of moderate pace walking per week), (e)
nonsmoking (<1 cigarette/d or 4/wk within year), (f) weight stable
(<5% weight change in the past 6 months), (g) not dependent on a

cane or walker, (h) without comorbidities for which the intervention
was contraindicated, and (i) willing to follow the dietary protocol.
The study was approved by the Wake Forest School of Medicine
Institutional Review Board, and all participants provided written
informed consent prior to enrollment.

Interventions

Dietary weight loss intervention

Intentional weight loss in the WL group was achieved through use of
the Medifast 4&2&1 Plan, as previously described (26). Briefly, this
meal plan includes four meal replacement products (each provides
90-110 kcal and 11-15 g protein), two self-prepared lean and green
meals (each provides 5-7 oz. lean protein, three nonstarchy vege-
table servings, and up to two healthy fat servings), and one healthy
snack (i.e. one serving of fruit, dairy, or grain). Overall, this meal
plan is estimated to provide 1100-1300 kcal, 120-150 g protein,
85-100 g carbohydrate, 30-45 g fat, and (of relevance to musculo-
skeletal health), 1000-1600 mg calcium and 300-600 IU Vitamin D
per day. Based on the average baseline weight of study participants,
we anticipated that adherence to the Medifast 4&2&1 Plan would
yield 7%-10% weight loss in WL participants over the 6-month
intervention period.

In addition to individualized counseling on use of the meal plan,
WL participants also attended 12 bi-weekly group behavioral coun-
seling sessions, led by the study Registered Dietitian (RD), to provide
support and discuss topics pertinent to weight control (including
self-monitoring, portion control, mindful eating, and overcoming
weight loss barriers). All participants were encouraged to maintain
their baseline level of physical activity and also completed daily food
logs for all food and meal replacement intake, which were reviewed
bi-weekly to verify compliance to the diet.

Weight-stable intervention

Participants randomized to WS group attended 12 bi-weekly group
behavioral educational sessions at which they were monitored to
ensure WS (within +5% of baseline) over the course of the study.
Sessions were led by study staff and included topics such as What is
Successful Aging?, Preventing and Delaying Disease and Dysfunction,
Managing Medications Effectively, and Talking Effectively with Your
Healthcare Provider. If WS participants were able to attend 75% (i.e.
9 of 12) educational sessions, all baseline and follow-up testing ses-
sions, and maintain WS over the course of the study (defined as less
than a 5% differential between weight measured at the first and last
intervention sessions), they were eligible to receive up to 3 months of
Medifast meal replacements along with a 60-minute RD-led dietary
instructional session on how to follow the Medifast 4&2&1 Plan at
the end of the study. As with the WL group, WS participants were
encouraged to maintain their baseline level of physical activity dur-
ing the intervention.

Measures

Intervention process measures

Bi-weekly weights were collected using a Health o meter Professional
349KLX Digital Floor Medical Scale (Pelstar LLC, McCook, IL)
with weights taken at the first (immediately before randomization
assignment) and last intervention visits used to determine total
amount of weight lost. Bi-weekly group session attendance and self-
reported daily meal replacement consumption were also used to
monitor intervention compliance. Lastly, participant urine was col-
lected over a 24-hour period at baseline and 6-month follow-up to



Journals of Gerontology: MEDICAL SCIENCES, 2019, Vol. 74, No. 6

931

obtain a 24-hour urinary nitrogen excretion level, which was used to
estimate dietary protein intake based on previously described meth-
ods (27). Prior research suggests near complete agreement between
protein intake (as assessed via a 28-day diet in a metabolic suite) and
urine estimation (28).

Relevant covariates

Baseline demographic information, including age, gender, and ethni-
city, was recorded based on participant self-report. Baseline weight
was measured to the 10th decimal without shoes and outer garments
using a calibrated scale (Detecto 758C Weight Indicator; Webb City,
MO). Height was obtained without shoes to within 0.25 inches
using a QuickMedical 235D Heightronic Digital Stadiometer
(Issaquah, WA). Baseline height and weight were measured at the
first screening visit and used to calculate baseline body mass index.
Lastly, self-reported physical activity data were collected using the
validated CHAMPS questionnaire (29) at the baseline and 6-month
assessment visit.

Primary outcome measure: gait speed

Gait speed was assessed using the fast 400-m walk test. This
test involves participants completing 10 laps on a 40-m course
as quickly as they could without running and was measured at
baseline, 3, and 6 months. Performance on the 400-m walk test
has been shown to be an important prognostic indicator for total
mortality, cardiovascular disease, and mobility disability in older

adults (30).

Secondary outcome measure: body composition

Dual-energy x-ray absorptiometry scans were used to determine
total body, lean, and fat masses (iDXA, GE Medical Systems,
Madison, WI) at baseline, 3, and 6 months. All scans were performed
on the same machine and by the same technician, following manu-
facturer recommendations for patient preparation and positioning.
Coefficients of variation from repeated measurements at our institu-
tion are <1.0% for total body, lean, and fat masses.

Statistical Power and Analyses
This study was powered to detect a clinically meaningful 400-m walk
gait speed difference of at least 0.05 m/s (25), with a common group
standard deviation of 0.19 m/s and an intraindividual correlation
of 0.91 between baseline and 6-month measures. Using the method
of Borm and colleagues (31) and an analysis of covariance analytic
approach fitting the randomization effect and baseline gait speed,
80 subjects completing the intervention yielded 80% power using
a two-sided alternative hypothesis at the 0.05 level of significance.
Descriptive statistics were calculated overall and by treatment
group at baseline. Body weight estimates were produced using
a mixed model approach using treatment assignment, visit, and
treatment by visit interaction, assuming an autoregressive covari-
ance structure, and comparisons both within and between groups
were performed using contrast statements. Attendance rate was
estimated as the total number of sessions attended divided by the
number expected among participants who completed the full study.
Similarly, meal replacement usage was estimated as the number
of meal replacements consumed divided by the number expected
among study completers. Compliance to the intervention quantified
by protein intake was assessed by comparing urinary nitrogen across
treatment groups at 6 months, adjusted for baseline urinary nitrogen
levels and gender.

Primary (fast 400-m walk gait speed) and secondary (total body
lean and fat mass) outcome measures analyses were conducted
assuming intent-to-treat and analyzed using a mixed model fit with
the main effect of treatment group, visit, wave (1-5), and the treat-
ment-time interaction, adjusted for baseline values of the outcome
and gender. Subgroup analyses on the primary outcome were per-
formed by stratifying the study sample by (a) baseline gait speed
(two versions: <1.0 m/s and <1.17 m/s) and (b) degree of weight loss
achieved. All statistical analyses were conducted using SAS v9.4 (SAS
Institute, Cary, NC) based on a 0.05 level of significance throughout.

Results

Recruitment and Retention

Study recruitment took place over 12 months (September 18,2015
to September 14, 2016). Briefly, 872 men and women were screened
via phone calls from which 697 were excluded for not meeting in-
clusion criteria (7 = 498) and other reasons/lack of interest (7 = 199).
Of those who agreed to further screening (7 = 175), 96 participants
qualified and were randomized to the WL group (n = 47) or WS
group (7 = 49) in five waves (n= 12-22 participants/wave). A total of
14 individuals were lost to follow-up during the intervention period
(WL: n = 4, WS: n = 10), providing a final count of 82 participants
who completed the study and returned for 6-month follow-up test-
ing (85.4% retention); see Figure 1.

Baseline Participant Characteristics

Baseline characteristics of randomized participants are summa-
rized overall and by group in Table 1. Almost three-quarters of
the study sample were female (74%), one-fourth were African
American (27%), and average age was approximately 70 years

Assessed for eligibility at phone screen
(n=872)

Enrollment

Excluded (n=597)
Uninterested after phone screen (n=100)

Qualified for and consented to further screening
(n=175)

Excluded after consent (n=79) Top 3
Reasons:
e Blood pressure too high (n=8)
e Glucose too high (n=11)
e 3-day run-in intolerance (n=38)

Randomized (n= 96)
Follow-Up

Weight Loss Arm (n=47) Weight Stable Arm (n= 49)
e Lost to follow-up (n=2) e Lost to follow-up (n=2)

e Discontinued intervention (n=2) e Discontinued intervention (n= 8)

Analysis

Returned for 24 Week Testing (n=43) Returned for 24 Week Testing (n=39)

o Complete 400-m walk data (n=42)
o Complete DXA data (n=41)

e Complete 400-m walk data (n=38)
e Complete DXA data (n=39)

Figure 1. The Medifast for Seniors Study CONSORT Flow Diagram.
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Table 1. Baseline Descriptive Characteristics of Randomized Sample According to Treatment Group

Baseline Characteristic

Overall (1 = 96)

Weight Stable (12 = 49) Weight Loss (7 = 47)

Age (years) 70.3 = 3.7 69.2 = 3.1 714 +3.9
Female, 1 (%) 71 (74.0) 36 (73.5) 35 (74.5)
Ethnicity, 7 (%)
African American 26 (27.1) 13 (26.5) 13 (27.7)
Caucasian 69 (71.9) 36 (73.5) 33 (70.2)
<High school education, 7(%) 21 (21.9) 9(18.4) 12 (25.5)
Body weight (kg) 97.1 = 14.9 98.0 = 12.9 96.1 = 16.8
BMI (kg/m?) 35433 35.6 £3.1 352+3.5
400-m walk gait speed (m/s) 1.17 £ 0.20 1.19 £ 0.22 1.15 £ 0.19
Self-reported physical activity (min/wk) 7.0 =£28.1 8.6 +35.6 54=+17.5
Urinary nitrogen estimated protein intake (g/kg/d) 0.77 = 0.20 0.77 +0.22 0.77 = 0.19
DXA-acquired body composition
Total mass (kg) 95.9 = 14.6 97.0 = 12.7 94.9 + 16.5
Total body lean mass (kg) 48.7+9.5 492+ 8.5 48.2 = 10.6
Total body lean mass (%) 50.7 + 4.7 50.7 + 4.9 50.7 + 4.5
Total body fat mass (kg) 44.6 + 7.6 452 7.6 44.0 £ 7.7
Total body fat (%) 46.6 = 4.9 46.7 £ 5.2 46.5 =+ 4.6
Lean:fat 1.11 +0.23 1.11 = 0.25 1.11 = 0.21
Notes: BMI = body mass index; DXA = dual-energy x-ray absorptiometry.
Data presented as means = SD or 7(%).
(WL: 71.4 = 3.9 years, WS: 69.2 = 3.1 years). Participants had
obesity (WL: 35.2 = 3.5 kg/m?, WS: 35.6 = 3.1 kg/m?), and average
walking speed was greater than 1.0 m/s (WL: 1.15 = 0.19 m/s, WS: 100
1.19 = 0.22 m/s). Demographic characteristics did not differ materi- |/~~~ S T e
ally between groups at baseline or between those who completed the
intervention versus those who were lost to follow-up (all p > .05). B e
Intervention Compliance and Adverse Event ®
Reporting 00 4
Self-reported physical activity levels did not differ by group or
time (p > .05). Among completers (7 = 82), overall attendance
to the bi-weekly educational sessions was 84% and 88% for WS
and WL groups, respectively. Within the WL group, self-reported 85 _6 T N T 7 T p T ? A
compliance to the meal replacement product protocol was 92.7% Post-randomization visit number
(91.1% reporting greater than 80% compliance), with an average [(Treatment Weght Loss — — — WeightSiabie]

of 3.7 = 0.3 meal replacements used per day. Follow-up urinary
nitrogen estimated protein intake was 83.8 (77.6, 90.0) g and 74.9
(63.4, 81.2) g in the WL and WS groups, respectively, represent-
ing an average consumption of 0.94 (0.87, 1.02) g protein/kg body
weight/d and a 12% increase from baseline within the WL group
(p = .04).

Based on the intervention scale weight, WL participants lost an
average of 6.6 = 0.4 kg (8.6% = 0.4% baseline weight), and weight
remained stable in the WS group ([-0.2 = 0.5 kg]; group x time p < .01).
Weight trajectories differed significantly from the intervention visit to on-
ward (p < .05), as illustrated in Figure 2, with an average of 5% weight
loss achieved in WL participants by the fourth intervention visit. Lastly,
26 adverse events (18 in the WL and 8 in the WS groups) were reported
during the intervention period, 4 of which were classified as serious ad-
verse events, but unrelated to the intervention.

Treatment Effects on Gait Speed

Graphical depiction of the treatment effect on the primary outcome,
400-m walk gait speed, is presented in Figure 3. At baseline, overall
gait speed was 1.17 = 0.20 m/s, which was unchanged in either
group over the intervention (p = .17) although trends suggest slightly

Figure 2. Bi-weekly intervention weights presented by treatment group.
Shading depicts 95% CI.

increased gait speed in the WL group (0.01 [-0.02, 0.04] m/s) com-
pared with the WS group (-0.02 [-0.05, 0.01] m/s). No significant
interaction between treatment assignment and baseline gait speed
using low gait speed defined as either <1.0 m/s (p = .84) or using the
median speed value of <1.17 m/s (p = .80) was observed. Likewise,
no association between percent weight change and gait speed change
was observed (p =.33).

Treatment Effects on Body Composition

At baseline, dual-energy x-ray absorptiometry-acquired total body,
fat, and lean masses were 95.9 = 14.6,44.6 = 7.6,and 48.7 = 9.5 kg,
respectively. Total body mass was significantly reduced in the WL
group (-8.17 [-9.56, -6.77] kg) compared with the WS group (-1.16
[-2.59,0.27] kg), with 87% of total mass lost as fat (WL: -7.1 [-8.1,
-6.1] kg; =15.9% change from baseline). Despite a small decline in
lean mass in the WL group from baseline, a differential treatment
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1.22

1.16

400-Meter Walk Gait Speed (m/s)

Baseline 12 Weeks 24 Weeks

=s=\eight Loss =e=Weight Stable

Figure 3. Treatment effect on 400-m gait speed. Data presented as means
(95% CI) and generated using a mixed model fit with treatment, time, and
treatment-time interaction.

effect was not observed for change in lean mass (WL: -0.81 [-1.40,
-0.23] kg vs WS: -0.24 [-0.85, 0.36] kg); see Figure 4. Accordingly,
the 6-month lean-to-fat mass ratio was significantly higher in the
WL group compared with WS (1.32 [1.28, 1.36] vs 1.13 [1.09,
1.17); p < .01).

Discussion

Findings from The Medifast for Seniors Study demonstrate that
the Medifast 4&2&1 Plan is an effective way for older adults
with obesity to lose a clinically significant amount of weight over
a 6-month period. Within the WL group, fat mass represented the
majority of lost weight (87%), while lean mass was largely preserved
(loss of less than 2% of baseline lean mass) and did not differ at
follow-up from the WS group. Lastly, weight loss achieved by ad-
herence to the Medifast 4&2&1 Plan did not affect mobility in our
study sample. Although we hypothesized gait speed would improve in
the WL group (as compared with WS), it is equally important to note
that we did not observe a decrement in gait speed, which is clinically
valuable information. Thus, data from this study suggest that prac-
titioners working with older adults with obesity and relatively high
physical function (i.e. gait speed > 1.0 m/s) can recommend a hypoca-
loric, nutritionally complete, higher protein meal plan, and anticipate
significant weight loss, accompanied by a favorable shift in total body
composition and preservation of baseline functional status.

Results from this study contribute to a growing body of litera-
ture aimed at identifying the best approach to practically manage
obesity among older adults. Increasingly, there is interest in explor-
ing the ability of enhanced dietary protein intake during caloric
restriction to preserve lean mass and function. Findings from the
present study align with recent meta-analytic work demonstrating
that middle-aged and older adults (i.e. 50+ years) consuming higher
levels of protein during weight loss retain more lean mass in com-
parison with normal protein diets (losses of 21%-22% vs 230%)
(32). Importantly, the lean mass sparing effect was found to be most
effective when dietary protein intake exceeded 1.0 g/kg/d, which,
given the high level of dietary compliance noted in our study, might
explain our augmented results.

To date, four RCTs have been published which extend body com-
position findings to also include measures of physical function when

49
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Baseline 12 weeks 24 weeks

—o—WL Lean Mass —e=WS Lean Mass —e= WL Fat Mass == WS Fat Mass

Figure 4. Treatment effect on dual-energy x-ray absorptiometry-acquired
total body fat and lean masses. Data presented as means (95% Cl) and
generated using a mixed model fit with treatment, time, and treatment-time
interaction.

examining the health effects of protein enhancement during inten-
tional weightlossin older (i.e. 65+ years at baseline) adults (16,22-24).
Half of these studies report a beneficial protein effect, either on
lean mass retention (23) or functional status (16), although in only
two cases was the effect of high-protein weight loss examined inde-
pendent of exercise (16,22). Specifically, in the 2016 publication by
Backx and colleagues (22), authors report a 9-kg reduction in body
weight following 3 months of high-protein (1.7 g/kg/d) weight loss
(25% energy intake restriction). The reduction in body mass was
accompanied by a 2-kg decline in lean mass and a 0.05-m/s increase
in 400-m gait speed; however, changes in weight, lean mass, and gait
speed were not different from participants randomized to normal
protein (0.9 g/kg/d) weight loss. This finding has since been repli-
cated in middle-aged and older women, where a clinically important
functional benefit of obesity reduction was confirmed, regardless of
dietary protein amount (33).

In contrast, findings from the 6-month MEASUR-UP trial (16),
where frail (baseline short physical performance battery score of
4-10), older adults with obesity were randomized to high pro-
tein (1.2 g/kg/d) or normal protein (0.8 g/kg/d) weight loss (both
groups achieved ~7%-8% weight loss), a beneficial treatment
effect was observed for physical function (as indicated by a 1.5-
point improvement in total short physical performance score in
high compared with normal protein groups), but not lean mass.
Incongruence between prior study findings and the present report
could certainly be due to differences in study design (normal pro-
tein weight loss vs weight stable control) and/or dietary prescrip-
tion (including, but not limited to total protein intake) although
another explanation is likely found in the functional status of the
study sample. While The Medifast for Seniors Study entry criteria
required participants to self-report mobility limitations prior to en-
rollment, baseline performance on the 400-m walk test revealed a
relatively high-functioning sample, which likely contributed to a
functional ceiling effect. Subgroup analyses did not reveal a signifi-
cant treatment effect in those presenting with reduced gait speed
at baseline; however, we were underpowered to fully explore this
association.

Novel strengths of The Medifast for Seniors Study include utiliza-
tion of a weight-stable control group, excellent protocol compliance,



934

Journals of Gerontology: MEDICAL SCIENCES, 2019, Vol. 74, No. 6

and inclusion of an adequately powered sample size to test our pri-
mary hypothesis. An additional strength of the study includes use
of dual-energy x-ray absorptiometry to acquire total body fat and
lean masses, as it is considered the gold standard for body compos-
ition assessment. However, our scanning protocol did not account
for potential diurnal variation or bladder fullness when obtaining
participant scans, which may have caused measurement error. That
said, if present, we assume these errors would occur at random and
thus bias our findings toward the null. Additionally, while the pre-
sent study was of longer duration than most similarly designed tri-
als, the timeframe is still relatively brief and we cannot extrapolate
our results beyond 6 months. As previously stated, we were likely
limited in our ability to detect a significant differential treatment
effect in gait speed due to the relatively high-functioning status of
our study sample at baseline. Lastly, although the Medifast 4&2&1
Plan provided a high level of protein at all meals and snacks, we
did not specifically monitor timing of protein ingestion in this study,
which may be a contributing factor to intervention success (20,34).
Assessment of protein type, quality, and synergy with other nutrients
may also be relevant future intervention targets, and we implore fu-
ture RCT of intentional weight loss to carefully monitor dietary in-
take throughout the intervention period.

In conclusion, we report that intentional weight loss using a
high-protein diet in accordance with the Medifast 4&2&1 Plan is
effective in producing clinically meaningful weight and fat mass loss
while helping preserve lean body mass and mobility among older
adults with obesity. Future studies should carefully screen and re-
cruit older adults with objectively measured functional impairment
at baseline to determine whether a treatment effect is enhanced in
this high-risk population and examine the role of protein type and
timing in intervention effectiveness.
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