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Abstract

Objectives: The objectives of this study were to examine
whether weight loss, weight status (based on body mass
index [BMI] categories), and abdominal obesity (based on
waist circumference [WC]) were associated with a 17-year
mortality risk in community-dwelling older adults. Meth-
ods: Participants were 2,017 community-dwelling adults
aged 65 years or above in the longitudinal Enquéte de San-
té Psychologique-Risques, Incidence et Traitement study.
Self-reported weight loss was collected at baseline during
face-to-face interviews. Bodyweight (kg), height (m), and
WC (cm) were independently measured at the baseline. BMI
was categorized as follows: underweight (BMI <18.5 kg/m?),
normal weight (18.5-24.9 kg/m?), overweight (25-29.9 kg/
m?), and obese (=30 kg/m?). Abdominal obesity was defined
by a WC of 2102 cm in men and =88 cm in women. Adjusted
Cox proportional hazards models were used to examine as-
sociations of weight loss, weight status, and abdominal
obesity with all-cause mortality. Results: Over 17 years of
follow-up (median 15.5 years), 812 participants died. Ab-

dominal obesity compared to nonabdominal obesity was
associated with a 49% increased mortality risk (95% confi-
dence interval (Cl): 1.22-1.83). However, being overweight
(but not obese) was associated with a 20% decreased risk
(95% Cl: 0.66-0.97) compared to a normal BMI. Gender did
not affect these associations. In the whole cohort, self-re-
ported weight loss at baseline was not associated with an
increased mortality risk after adjusting for health and life-
style factors. However, in men, a baseline self-reported re-
centweight loss of >3 kg was associated with a 52% increase
in mortality risk (95% Cl: 1.05-2.18) in a fully adjusted mod-
el. Conclusion: In community-dwelling adults aged =65
years, abdominal obesity was strongly associated with in-
creased mortality risk. Being overweight appeared, howev-
er, to be protective against mortality. Modest self-reported
weight loss was not associated with all-cause mortality in
community-dwelling older adults after adjusting for health
and lifestyle factors. However, men reporting recent weight
loss of more than 3 kg may be at increased risk. The findings
of this study support the use of WC, rather than BMI, as a
predictor of mortality risk in older adults.
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Introduction

Obesity has emerged as a major public health issue,
with the global prevalence having tripled since 1975 [1].
While obesity affects all age-groups, it is increasingly
common in older adults [2]. While there is extensive evi-
dence that obesity is associated with an increased risk of
cardiovascular disease, cancer, and mortality in younger
and middle-aged adults [3], the relationship between
obesity and mortality in older adults requires further re-
search [2]. A meta-analysis by Flegal et al. [4] found that
a body mass index (BMI) in the overweight range (25-30
kg/m?) was associated with a lower risk of all-cause mor-
tality in older adults compared to those of a healthy weight
(BMI between 18.5 kg/m? and <25 kg/m?), while grade 1
obesity (BMI between 30 kg/m?* and <35 kg/m?) had a
similar mortality risk to those in the healthy BMI catego-
ry. BMI is a crude measure of body composition, and a
BMI of >30 kg/m? could encompass a wide range of pro-
portions of lean mass to fat mass. Abdominal obesity,
which is defined as abdominal fat accumulation mea-
sured by the waist circumference (WC) [5], may be a
more appropriate measure of risk, particularly in older
adults. Notably, the significant growth of the world’s ag-
ing population means that health care systems face sig-
nificant challenges regarding aging-related chronic dis-
eases that are either associated with or exacerbated by
obesity.

A meta-analysis of 17 studies reported a 67% increase
in the risk of mortality with weight loss among older
adults (260 years) [6]. Another recent systematic review
and meta-analysis of 35 studies examining the association
between weight change and all-cause mortality in older
adults found that weight loss was associated with a 59%
increase in the all-cause mortality risk [7]. However, these
previous studies did not include consideration of wheth-
er baseline weight or abdominal obesity influenced the
mortality risks associated with weight loss in community-
dwelling older adults. As obesity and abdominal obesity
could differentiallyimpact the association between weight
loss and mortality in later life, this requires further inves-
tigation.

As identified in the most recent systematic review [7],
only four studies [8-11] investigated the association of
weight loss with mortality stratified by the baseline BML.
The findings from this limited number of studies sug-
gested that there may be a stronger association between
weight loss and mortality in older adults with an under-
weight/normal BMI compared to older adults with an
overweight/obese BMI. However, the studies used differ-

2 Gerontology
DOI: 10.1159/000522040

ent BMI cutoffs, as follows: one used self-reported weight
in early adulthood as the baseline weight [8] and another
included only women [10]. It is also unknown whether
there are gender-specific differences in the association
between weight loss and mortality risk.

The aims of the current study were to examine the as-
sociation of self-reported weight loss, weight status (based
on BMI categories), and abdominal obesity (based on
WC) with all-cause mortality in a large cohort of commu-
nity-dwelling older adults and to determine whether
baseline BMI, WC, or gender affected the association be-
tween weight loss and mortality.

Materials and Methods

Study Population

This study utilized data from the population-based, longitudi-
nal Enquéte de Santé Psychologique-Risques, Incidence et Traite-
ment (ESPRIT) study [12]. Noninstitutionalized French-speaking,
older adults aged 265 years who resided in the Montpellier district
in southern France were eligible for enrolment in ESPRIT. The
individuals who met the criteria were randomly drawn from 15
electoral rolls across the Montpellier district between March 1999
and February 2001. The ESPRIT study protocol was approved by
the Ethical Committee of the University Hospital of Kremlin-Bi-
cetre. Further details of the ESPRIT study have been reported else-
where [12, 13]. Of the 2,270 participants who were recruited for
the ESPRIT study, 241 were excluded from this analysis because
they were missing data on recent weight loss, and a further 12 were
missing data related to BMI and WC. This left 2,017 participants,
who constitute the sample for this study.

Weight Loss, BMI, and WC Measurements

Self-reported weight loss in the last 3 months was collected as
a baseline during face-to-face interviews. Bodyweight (kg), height
(m), and WC (cm) [14] were independently measured at baseline
in lightly dressed participants. BMI was computed as weight (kg)
divided by height (m) squared. WC was measured between the
lower rib margin and the iliac crest following a normal expiration.
BMI was categorized according to the World Health Organiza-
tion’s definitions as follows: underweight (BMI <18.5 kg/m?), nor-
mal weight (18.5-24.9 kg/m?), overweight (25-29.9 kg/m?), and
obese (=30 kg/m?) [15]. Abdominal obesity was defined by a WC
of 2102 cm in men and =88 ¢cm in women [15].

All-Cause Mortality

All-cause mortality was ascertained for all participants over a
maximum of 17 years of follow-up. Date and cause of death were
determined from medical records and death registries, as detailed
previously [16, 17].

Covariates

Sociodemographic characteristics, lifestyle, and physical health
factors were collected at the baseline using a standardized health
questionnaire. This included age, gender, smoking status (never
smoked, past/current smoker), alcohol consumption (<24 g/day,
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>24 g/day), education level attained (completion of secondary
school education), and living situation (alone or with others).
Through face-to-face interviews, self-reported information on the
history of ischemic pathologies (angina pectoris, myocardial in-
farction, stroke, cardiovascular surgery, arthritis, and vascular dis-
ease), chronic conditions (high blood pressure, high cholesterol,
diabetes, thyroid problems, and asthma), recent cancer, and the
diagnosis of current major depressive disorder, according to DSM-
IV criteria [12], was collected using the Mini-International Neu-
ropsychiatric Interview (French version 5.00). The depressive
symptom severity was assessed using the 20-item inventory by the
Centre for Epidemiologic Studies-Depression scale [18], with a
cutoff of 16 indicating moderate to severe depressive symptoms.

Statistical Analysis

Summary statistics were reported to describe the frequencies or
means (+standard deviation) of the baseline characteristics. The x?
or ANOVA tests were applied to compare the distributions of cat-
egorical and continuous variables, respectively, across the weight
loss groups. Cox proportional hazard regression models were used
to examine the hazard ratio (HR), 95% confidence interval (CI),
and p values for the associations of weight loss, weight status
(based on BMI categories), and abdominal obesity (based on WC)
with all-mortality. As the mortality risk increases with age, age was
used as the time scale, and a baseline age was used as the time ori-
gin [19]. The following series of models were constructed: model
1 was adjusted for gender; model 2 was additionally adjusted for
education, living alone, smoking, alcohol consumption, depres-
sion, ischemic pathologies, chronic conditions, and recent cancer;
and model 3 was additionally adjusted for the baseline BMI when
analyzing self-reported weight loss and abdominal obesity and for
baseline WC when analyzing the weight status. We performed a
stratified analysis to examine whether the association between self-
reported weight loss and mortality varied by gender or baseline
BMI or WC categories.

Sensitivity analyses were undertaken using the final models and
repeated with the following changes: (1) participants who died
within the first year of the follow-up were excluded to ensure these
early deaths did not affect the observed associations and (2) the
5-year follow-up analysis was restricted to test whether shorter fol-
low-up periods influenced the associations. The statistical data
analysis was conducted using STATA version 16 (StataCorp, Col-
lege Station, TX, USA).

Results

There were 2,017 participants (Table 1) with an aver-
age age of 73.3 (standard deviation 5.7) years, and the
median follow-up time was 15 years (IQR: 11.2-15.7).
During this time, 812 (40.3%) participants died. At the
baseline, there were 114 (5.6%) participants who reported
a recent weight loss of >3 kg, while 219 (10.9%) partici-
pants reported having lost between 1 kg and 3 kg.

Participants who lost between 1 kg and 3 kg had a low-
er baseline weight compared to the participants who lost
>3 kg or did not lose any weight. There was a similar pat-
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tern for the BMI where the participants who lost between
1 kg and 3 kg had a lower BMI than the participants who
lost >3 kg or did not report any weight loss.

The proportion of participants with chronic condi-
tions or cardiovascular ischemic pathologies significantly
differed according to the weight loss category, as did de-
pressive symptoms. In all cases, the proportions of indi-
viduals with these conditions were highest among indi-
viduals with a recent weight loss of >3 kg (Table 1).

Association of BMI and WC with All-Cause Mortality

Compared to a “normal” baseline BMI, being under-
weight or obese was associated with an increased mortal-
ity risk in the minimally adjusted analysis only (Table 2,
Model 1). After adjusting for lifestyle, health factors, and
baseline WC, there was no significant association be-
tween being underweight or obese and the mortality risk.
On the other hand, in the fully adjusted models, being
overweight was associated with a 20% lower mortality
risk (HR: 0.80, 95% CI: 0.66-0.97, p = 0.02) compared to
a normal weight. The gender did not affect this result
(p=0.71). Abdominal obesity was significantly associated
with an increased all-cause mortality risk (HR: 1.37, 95%
CI: 1.17-1.61, p < 0.001), even after the multivariate anal-
ysis (HR:1.49,95% CI: 1.22-1.83, p < 0.001) in both wom-
en and men (Table 2).

Association of Self-Reported Weight Loss and

Mortality

Compared to no weight loss, a self-reported weight
loss of 1-3 kg was not associated with all-cause mortality
in either the minimally adjusted or fully adjusted multi-
variate models (Table 3). In contrast, the participants who
self-reported a recent weight loss of >3 kg at the baseline
compared to those who reported no weight loss had a 44%
increased risk of mortality (HR: 1.44, 95% CI: 1.09-1.88,
p = 0.008) when adjusting for age and gender. However,
following additional adjustments for other characteris-
tics, including education, living alone, smoking, alcohol
consumption, depression, ischemic pathologies chronic
conditions, and a recent cancer diagnosis, the association
between weight loss and all-cause mortality was no longer
significant (p = 0.09). A further adjustment for the base-
line BMI categories did not change this finding (p = 0.07).

However, the association between weight loss and
mortality was affected by gender with some evidence of
interaction (Table 3). In the fully adjusted multivariate
models, male participants who lost >3 kg had a 52% high-
er risk of mortality (HR: 1.52,95% CI: 1.05-2.18, p = 0.03)
compared to those who reported no weight loss. No sig-
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Table 1. Baseline characteristics of the participants according to baseline self-reported weight loss in 2,017 older adults

Characteristic Total Weight loss
lost >3 kg lost 1-3 kg no weight loss  p value
Total, n (%) 2,017 114 (5.6) 219(10.9) 1,684 (83.5)
Gender n (%)
Women 1,183 (58.7) 67 (58.8) 135(61.6) 981 (58.3) 0.63
Men 834 (41.3) 47 (41.2) 84 (38.4) 703 (41.8)
Age, years, mean (xSD) 73.3%£5.7 74.1£6.1 73.1£6.0 73.3£5.6 0.27
Age-group, n (%)
65-74 1,276 (63.3) 68 (59.7) 148 (67.6) 1,060 (62.9) 0.29
>75 741 (36.7) 46 (40.4) 71(32.4) 624 (37.1)
Weight, kg, mean (£SD) 67.3£12.2 67.6x11.9 65.0+£11.2 67.5+£12.3 0.01
BMI mean (+SD) 25.1£3.7 25.1+3.7 24.4%3.1 25.1£3.7 0.03
BMI group, kg/m?, n (%)
Underweight <18.5 43 (2.2) 3(4.6) 3(7.01) 37 (2.21) 0.26
Normal weight 18.5-24.9 1,067 (53.3) 57 (50.4) 130 (59.9) 880 (52.6)
Overweight 25-29.9 718 (35.8) 40 (35.4) 73 (33.6) 605 (36.1)
Obese >30 175 (8.7) 13(11.5) 11 (5.07) 151 (9.03)
WC, mean (+SD) 88.9+12.1 89.6+12.8 87.5+11.2 88.9+12.1 0.24
WC group
Nonabdominal obesity 1,274 (70.7) 70 (70) 147 (75.8) 1,057 (70.1) 0.26
Abdominal obesity 528 (29.3) 30 (30) 47 (24.2) 451 (29.9)
Smoking, n (%)
Never smoked 1,179 (59.6) 64 (56.6) 133(61.6) 982 (59.6) 0.68
Past/current smoker 799 (40.4) 49 (43.4) 83 (38.4) 667 (40.5)
Alcohol consumption, n (%)
Low-moderate (<24 g/day) 1,608 (81.4) 92 (80.7) 173 (80.5) 1,343 (81.6) 0.91
High (=24 g/day) 367 (18.6) 22(19.3) 42 (19.5) 303 (18.4)
Education level, n (%)
Not completed at least secondary school 1,347 (66.9) 80(70.2) 135(61.9) 1,132 (67.3) 0.21
Completed at least secondary school 668 (33.1) 34 (29.8) 83 (38.1) 551 (32.7)
Living alone, n (%)
Lives with others 1,462 (72.6) 87(76.3 161 (73.5) 1,214 (72.2) 0.59
Lives alone 553 (27.4) 27 (23.7 58 (26.5) 468 (27.8)
Chronic conditions,® n (%)
No 1,245 (61.7) 57 (50) 133 (60.7) 1,055 (62.7) 0.03
Yes 772 (38.3) 57 (50) 86 (39.3) 629 (37.4)
Recent cancer, n (%)
No 1,962 (97.3) 108 (94.7) 216 (98.6) 1,638 (97.3) 0.12
Yes 55(2.7) 6(5.3) 3(1.4) 46 (2.7)
Cardiovascular ischemic pathologies,” n (%)
No 1,710 (84.8) 85 (74.5) 190 (86.8) 1,435 (85.2) 0.006
Yes 307 (15.2) 29 (25.4) 29(13.2) 249 (14.8)
Depressive symptoms (CES-D = 16 or MDD), n (%)
No 1,378 (69.1) 60 (52.6) 143 (65.9) 1,175 (70.6) <0.001
Yes 618 (30.9) 54 (47.4) 74 (34.1) 490 (29.4)

BMI categories: underweight (<18.5), normal (18.5-24.9), overweight (25-29.9), obese (=30). WC groups: nonabdominal obesity (low
WC: <102 cm for men and <88 cm for women), abdominal obesity (high WC: =102 cm for men and =88 cm for women). CES-D, Centre for
Epidemiologic Studies Depression; MDD, major depressive disorder; N, number of observations; SD, standard deviation. p values are from
ANOVA (continuous variables) and x? tests (categorical variables). 2More than one chronic illness (high blood pressure, high cholesterol,
diabetes, thyroid problems, asthma). PAt least one of the following: angina pectoris, myocardial infarction, stroke, cardiovascular surgery,

arthritis, vascular disease.
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nificant association between weight loss and all-cause
mortality was observed in women (Table 3).

Effect of Weight Loss and BMI/WC on Mortality Risk

The next step was to determine whether baseline BMI
or WC modified the association between baseline recent
weight loss and mortality risk. In the Cox regression
models, neither interaction term between the baseline
BMI and weight loss (p = 0.53) nor between baseline WC
and weight loss (p = 0.39) was significant. Furthermore,
no significant findings were noted in the stratified analy-
ses (online suppl. Table S1; for all online suppl. material,
see www.karger.com/doi/10.1159/000522040). Based on
the gender differences in Table 3, gender-specific analy-
ses were undertaken, indicating the association between
self-reported recent weight loss and mortality risk was
only significant for men. Moreover, the baseline BMI and
WC did not affect the association between weight loss and
mortality in men (online suppl. Table S1).

In the sensitivity analysis, excluding the deaths that oc-
curred within the first year of the follow-up, the result did
not vary in both the overall sample and women. However,
it was no longer significant in men who lost >3 kg (HR:
1.17,95% CI: 0.79-1.73, p = 0.42; online suppl. Table S2).
Moreover, by limiting the duration of the follow-up to 5
years and adjusting for all covariates, we found statisti-
cally significant results (self-reported weight loss of 1-3
kg: HR: 1.76, 95% CI: 1.13-2.73, p = 0.01; and lost >3 kg:
HR: 1.81, 95% CI: 1.03-3.20, p = 0.04; online suppl. Table
S3).

Discussion

In this large population-based study of community-
dwelling older adults, for the men, a self-reported weight
loss of more than 3 kg was associated with a 52% increased
mortality risk compared to those who reported no weight
loss. However, this was not true for the women, and there
was no effect on the baseline BMI or WC categories. Ab-
dominal obesity was associated with a 49% increased
mortality risk, while being overweight (but not obese)
was associated with a 20% reduced risk compared to a
normal weight.

In the present study, we found no overall association
between self-reported weight loss and all-cause mortality
after considering lifestyle and health factors. This con-
trasts with the findings of several previous studies and
meta-analyses, which reported a significant association
between weight loss and all-cause mortality [6, 7]. This
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could arise from several factors. First, it may be related to
the follow-up period, as a previous meta-analysis demon-
strated stronger associations between weight loss and
mortality in studies with shorter follow-up periods [7].
Indeed, this is supported by the findings of our study. In
the sensitivity analysis, when we limited the follow-up pe-
riod to 5 years, we observed that a >3 kg weight loss was
associated with an 81% increased risk of mortality. In ad-
dition, we observed a lower increased risk for individuals
who lost between 1 kg and 3 kg. Therefore, weight loss
appears to be a short-term risk factor for mortality. Sec-
ond, weight loss, particularly if unintentional, can be an
indication of impaired health and an underlying disease,
which explains the association with an increased risk of
mortality. This emphasizes the importance of adjusting
for health factors and comorbid conditions, as well as ob-
taining information on whether the weight loss was in-
tentional or unintentional. Our study, similar to the vast
majority of the previous ones, did not distinguish be-
tween intentional and unintentional weight loss [7].
However, there is some evidence that only unintentional
weight loss could increase the risk [20]. Our analysis ad-
justed for a range of comorbid conditions, including can-
cer [21, 22], unlike several previous studies. It is also pos-
sible that adjusting for health condition factors in our
multivariate models may have impacted the association,
as some of these factors may be biological intermediates
in the causal pathway between body weight and mortality
rather than confounders [23, 24]. Finally, the age of the
participants may also account for differences in the find-
ings between studies.

Our analysis indicated that gender affected the asso-
ciation between self-reported weight loss and all-cause
mortality, which was only significant in men. Otsuka et
al. [25] examined weight changes in Japanese communi-
ty-dwelling adults aged 40-79 years and found that the
weight of men started to decline when they were aged in
their mid-50s, and women’s weight declined when they
were in their late-40s [25]. This suggests that there may
be gender differences in age-related weight change. How-
ever, previous meta-analyses [6, 26] found that of the
studies that considered gender differences, the associa-
tion between weight loss and all-cause mortality was sim-
ilar in both men and women. We did not find any effect
in the initial baseline BMI categories or WC categories;
however, we assessed these categories after the weight loss
occurred. Due to the lack of previous research on this sub-
ject [7], further research is required to fully assess wheth-
er BMI or WC categories prior to weight loss influence
the relationship between weight loss and mortality.
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The associations observed in our study between BMI
and all-cause mortality in older adults suggest that being
overweight (but not obese) compared to a normal weight
was associated with a decreased all-cause mortality risk.
This aligns with meta-analyses on the BMI-mortality re-
lationship [4, 27], which reported reduced risks of all-
cause mortality in older adults classified as overweight
compared to a normal BMI. Additionally, a recent scop-
ing review of observational studies in a community-
dwelling population aged 65 years or over reported a re-
duced risk of mortality for overweight status compared
with normal weight status [28]. The World Health Orga-
nization BMI classification for body weight (underweight,
normal, overweight, obese) is based on data from indi-
viduals 18 years and over. The relevance of these classifi-
cations for older adults may differ, given the well-known
physiological changes observed in body composition
with aging, such as loss of muscle and bone mass and fat
gain [29]. This may have implications for weight manage-
ment clinical guidelines and suggests the need for careful
consideration when using above “normal” BMI to inform
health decision-making for community-dwelling adults
aged over 65 years.

In our study, abdominal obesity was associated with an
increased risk of all-cause mortality. Our finding was
consistent with previous studies that examined WC and
mortality risk [30]. A meta-analysis of 29 cohort studies
by de Hollander et al. [31] reported a greater mortality
risk for a higher WC (>88 cm women and >102 cm men)
among adults aged between 65 and 74 years. With aging,
body fat tends to increase, especially in the abdominal
area, which may be linked to an increased metabolic dis-
ease risk [32]. This supports mounting evidence that in-
dicates that WC may be a better predictor of all-cause
mortality risk compared to BMI in both men and women
[33, 34].

The strengths of this study include a large, population-
based, prospective study with 17-year follow-up of both
clinical and environmental factors, which enables exten-
sive covariate adjustment. An additional strength was the
validity of the mortality status of the participants, which
was obtained using death registries and medical records.
In addition, the present study used objectively assessed
obesity measures of BMI and WC.

The limitations of this study include self-reporting of
weight loss occurring prior to enrolment, which is subject
to recall error and an underestimation of the association.
Studies have reported that there may be variations be-
tween the measured weight and self-reported weight [35,
36]. In addition, the participants were not asked about

Weight Loss, Status, and Abdominal
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whether their weight loss was intentional or unintention-
al, which may have influenced the strength of the asso-
ciation. Unintentional weight loss in later life may reflect
an undiagnosed disease or undernutrition, which is
linked to mortality. Intentional weight loss may be ben-
eficial for comorbidities, disabilities, and overall health.
Physical activity, which has been identified as an impor-
tant potential confounder in a recent meta-analysis [7],
was not available in this study. Furthermore, there were
very few underweight participants (3.15% [#n = 41] wom-
en and 0.53% [#n = 5] men); therefore, the study may be
underpowered to examine associations with the under-
weight status. Finally, a general limitation of cohort stud-
ies involving older adults, as in ESPRIT, is selection bias,
as study participants reached a minimum of 65 years and
needed to be in sufficiently good health to participate in
the study. Participants in ESPRIT were also community-
dwelling when they were recruited, which precludes gen-
eralization of the findings to frail or institutionalized in-
dividuals.

In conclusion, by conducting this study of communi-
ty-dwelling adults aged >65 years, we found that self-re-
ported weight loss was not associated with all-cause mor-
tality after adjusting for health and lifestyle factors. How-
ever, men who reported a weight loss of more than 3 kg
had an increased mortality risk. Although abdominal
obesity was associated with a greater mortality risk in
both genders, being overweight, compared to a normal
weight, reduced the risk. These findings highlight the im-
portance of healthcare providers to monitor the weight
status in older adults to identify early individuals at risk
of weight loss, which would initiate support strategies to
maintain a stable weight. The findings of this study also
support the use of central obesity to examine the mortal-
ity risk rather than a high BMI among older adults.
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