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Background
Obesity (body mass index, BMI > 30 kg/m2) is an inde-
pendent risk factor for incident heart failure (HF). Effects
of weight change on cardiac structure have not been
extensively investigated in large community-based popu-
lations. We hypothesized that weight loss and gain in the
Multi-Ethnic Study of Atherosclerosis (MESA) would
coincide with changes in left ventricular (LV) mass – key
features in the progression to obesity-related HF.

Methods
To investigate the association of longitudinal changes in
weight on ventricular remodeling, we investigated 2,351
patients in MESA who underwent two serial cardiac mag-
netic resonance imaging (CMR) examinations at initial
enrollment (2002) and at follow-up (2011) with available
obesity status. Canonical parameters of LV structure and
function (height-indexed LV mass, LV volumes, and LV
ejection fraction) were measured. MESA participants were
classified by obesity status (normal weight: 18.5-25 kg/m2;
overweight/obese ≥ 25 kg/m2). We constructed splines for
linear and logistic models using generalized additive mod-
els to assess the form of the continuous relationship
between indexed LV mass changes and weight change
qualitatively. Next, we constructed multivariable linear
models, adjusted for confounders involved in the patho-
genesis of LV hypertrophy that could be altered by weight
change, including: glycemic status, hypertension, waist-to-
hip ratio, body-mass-index, and biomarkers of inflamma-
tion. Finally, the multivariable linear model was adjusted
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Table 1 Linear regression for percent change in
height-indexed LV mass between Exam 1 and Exam 5

Parameter Linear Model

Estimate 95%
Confidence
Interval

P-value

Age, y -0.05 (-0.12 to 0.02) 0.18

Female gender -7.67 (-8.93 to -6.4) < 0.0001

Race

White referent - -

Chinese 0.11 (-1.67 to 1.88) 0.9

African-American 2.83 (1.42 to 4.23) < 0.0001

Hispanic -0.42 (-2.04 to 1.19) 0.61

Smoking history (ever smoker) -0.68 (-1.76 to 0.39) 0.21

Income -0.13 (-0.33 to 0.06) 0.19

Education -0.04 (-0.31 to 0.23) 0.77

BMI at Exam 1 (per log), kg/m2 24.51 (17.67 to 31.35) < 0.0001

Glycemia

Normal referent - -

IFG -0.75 (-2.49 to 0.99) 0.4

Untreated DM -2.56 (-6.5 to 1.38) 0.2

Treated DM 0.92 (-1.29 to 3.12) 0.42

Δ Glycemia -0.13 (-0.83 to 0.58) 0.72

Hypertension stage 2.73 (2.19 to 3.28) < 0.0001

Δ Hypertension stage 2.88 (2.43 to 3.33) < 0.0001

Number of antihypertensive
classes at
Exam 1

0.2 (-0.43 to 0.83) 0.54

C-reactive protein (per log) -0.46 (-0.98 to 0.07) 0.09

Waist Circumference at Exam 1
(per cm)

0.07 (-0.02 to 0.15) 0.11

LVMI at Exam 1
(g/m2.7)

-0.8 (-0.88 to -0.73) < 0.0001

Weight change from
Exam 1 to 5 (per 10%

decrease)

-2.76 (-3.42 to -2.1) < 0.0001
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for age, gender, race, income, educational status, smoking,
Exam 1 BMI, and height-indexed LV mass at Exam 1.

Results
Of the overall cohort studied, 257 individuals (11%)
experienced ≥10% weight loss (median 10.2 kilograms)
and 194 (8%) had ≥10% weight gain (median 10.0 kilo-
grams). After adjustment for hypertension, diabetes, age,
race, and other clinical risk factors, every 10% decrease
in weight was associated with a fully covariate-adjusted
3% additional decrease in height-indexed left ventricular
mass. Every 10% loss in body weight increased the odds
of a 10% or greater drop in left ventricular mass by 50%.
Finally, regression models suggested linear decreases in
left ventricular mass regression with increasing weight
loss, suggesting no threshold effect for weight loss on
cardiac remodeling.

Conclusions
Weight loss is associated with significant beneficial
effects on cardiac remodeling, even after adjustment for
baseline obesity-related cardiometabolic risk. There is
no threshold for the weight change needed before bene-
fits on cardiac occur, suggesting that any degree of
weight loss may be beneficial to the heart.
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Figure 1 Probability of significant regression in LV mass as a
function of weight loss. The probability of a significant regression
(defined as ≥10% decrease) in height-indexed LV mass increases
with greater degrees of weight loss. Data from all participants was
grouped into twenty quantiles according to percent body weight
change between Exam 1 and 5. The proportion of individuals in
each quantile experiencing a 10% or greater reduction in height-
indexed LV mass is plotted versus the mean percentage body
weight change for that quantile. The underlying data were fit to a
logistic model.
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