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Background. Epidemiological studies show that over the last two de-
cades obesity has risen to become a major public health problem. Eat-
ing habits, lack of physical activity and the degree of obesity worsen
over the years, turning adults and older adults overweight. The aim was
to understand the relation between several modifiable factors (eating
habits, physical activity, sedentary lifestyle and hours of sleep) and the
body weight of older adults in the Community of Madrid.

Methods. An observational retrospective cross-sectional study was
conducted. 342 older adults aged 65 to 96 years were recruited in Ma-
drid. Anthropometric data (weight, height, waist circumference, body
mass index, fat mass and muscle mass), diet (Predimed), physical ac-
tivity (adapted IPAQ), sedentary lifestyle and hours of sleep were col-
lected.

Results. There were no major differences between the normal weight
and the excess weight group. A greater number of healthy habits did
not diminish the prevalence of excess weight.

Conclusions. Lifestyle assessment should become an essential part
of a new approach in geriatric clinical practice to reduce the burden of
obesity in older adults.

Key words: older adults, obesity, diet, physical activity, sleep

INTRODUCTION

The prevalence of obesity is rising progressively, even among older age
groups, to the point of becoming a severe public health problem *. In
2015, there were 32 million obese elders in Europe, varing from 20% to
30%. The prevalence of obesity increases with age to peak at 60 years.
Thereafter, body weight bearly changes and begins to decline in older age.
However, current trends indicate that the prevalence of obesity in older
adults will increase 2.

Mortality and morbidity associated with overweight and obesity only in-
creases at a body mass index (BMI) > 30 kg/m?, although percentage
cutoffs of fat mass, BMI and waist circumference have not been defined
for older adults 2.


mailto:info@grupocinusa.es
https://doi.org/10.36150/2499-6564-N274
https://doi.org/10.36150/2499-6564-N274
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

176

|. San Mauro Martin et al.

There is good evidence that obesity in older adults
increases cardiometabolic risk, physical disability, im-
paired quality of life, lower urinary tract symptoms as
well as decreases cognitive function and dementia ©.
There are continuos debates whether obesity is harmful
in older adults or not “ since the relative increase in mor-
tality is less in older than in younger adults, although
obesity is generally associated with increased risk of
morbidity 5 and mortality ©.

In a cross-sectional study carried out in 3136 Spanish
subjets aged 65 years, 84% of the population was cat-
egorized as overweight and/or obese. 56% of the Span-
ish elderly population suffered from central obesity and
67% had an increased fat mass percentage. Besides,
a strong relationship between adiposity levels and both
physically active and sedentary lifestyles was found.
Given that the lifestyle could be a determinant factor
in the development of obesity among older adults ” a
lifestyle intervention should be a key step in obese older
adults management. The intervention should consists
of a 500 kcal energy deficit diet and an adequate intake
of high biological quality protein, together with vitamin D
and calcium and behavioral therapy, including sleeping
habits and exercise &. However, studies that analyse the
influence of different modifiable factors on body weight
are limited in older adults.

OBJECTIVE

The aim of this study was to observe, by unifactorial
and multifactorial analysis, the interaction between vari-
ous modifiable factors (eating habits, physical activity,
sedentary lifestyle and hours of sleep) and body weight
in a group of older adults in the Community of Madrid.

METHODS

STUDY POPULATION

A total of 342 participants of both sexes (72.8% women
and 27.2% men), aged 65 to 96 years, were selected
from the Community of Madrid in 2016-2017. The
sample was enrolled in a geographic division from 22
centers in all regions of Madrid (north, south, east, west
and the city center). Inclusion criteria were participants
over 65 years, of both sexes, with no severe diasease,
who agreed to participate voluntarily and filled in the
informed consent. Participants who did not meet in-
clusion criteria (n = 38), complete all questionnaires or
were absent on the day of the survey were excluded.
Hence a total of 304 participants were finally included
in the study.

STUDY FACTORS

An anthropometric study of all participants was con-
ducted. Their physical activity and eating habits were
analysed using the adapted IPAQ ° and PREDIMED
questionnaries, respectively. Their sleep quality was
also examined using an ad-hoc questionnaire . All
questionnaires were administered by trained staff in
face-to-face interviews.

Anthropometric measurements

The anthropometric measurements were taken first
thing in the morning and included weight, height, waist
circumference, fat mass and muscle mass. Weight,
fat mass and muscle mass were measured with a
digital bioimpedance analyser TANITA model BP-601,
with a range of 0.1-150 kg. The anthropometric study
was conducted in 2 separate areas, one for each sex.
Height was measured with the subjects standing bare-
foot, according to the WHO 2 protocol, with a SECA
mobile stadiometer with an accuracy of 1 mm; weight
circumference was measured around the midpoint
between the lowest rib and the iliac crest, with a non-
extensible tape measure (range 0-150 cm). BMI was
calculated based on weight and height according to the
Quetelet index 2. To define cut-off points in BMI, the
SEGG (Spanish Society of Geriatry and Gerontology)
and SENPE (Spanish Society of Parenteral and Enteral
Nutrition) guidelines were resorted for nutritional as-
sessment in older adults ™. BMI < 27 was considered
underweight and normal weight, BMI > 27 was consid-
ered overweight and obese.

Physical activity assessment

Regular physical activity over the last seven days was
assessed, both during work hours and in their free time,
using a modified version of the International Physical
Activity Questionnaire (IPAQ). A minimum of 150 min-
utes of exercise a week was established as sufficient,
as reflected by the WHO physical activity recommenda-
tions for healthy > 65-years .

Sleep quality assessment

Sleep quality was assessed by compiling hours of
sleep on week days, including naps, as well as hours
of sleep at the weekend. The average week hours
was compared with the National sleep foundation’s
recommendations ¢, which establishes that older
adults over 65 years should sleep between 7 and 8
hours a day.

Dietary assessment

The PREvencion con Dleta MEDiterranea (PREDIMED)
study was a primary prevention randomized clinical trial
designed to test the hypothesis that the Mediterranean
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diet would be superior to a low-fat diet for CVD protec-
tion. The validated 14-point Mediterranean Diet Adher-
ence Screener (MEDAS) from the PREDIMED study was
used to evaluate the adherence to the Mediterranean
diet in this study 7. The MEDAS consists of 2 questions
on food intake habits considered characteristic of the
Spanish Mediterranean diet and 12 questions on food
consumption frequency. Each question was scored O or
1. One point was given for using olive oil as the principal
source of fat for cooking, preferring white meat over red
meat, or consuming: 1) 4 or more tablespoons (1 table
spoon = 13.5 g) of olive oil/day (including that used in
frying, salads, meals eaten away from home, etc.); 2) 2
or more servings of vegetables/day; 3) 3 or more pieces
of fruit/day; 4) 1 serving of red meat or sausages/day; 5)
1 serving of animal fat/day; 6) 1 cup (1 cup = 100 mL)
of sugar-sweetened beverages/day; 7) 7 or more serv-
ings of red wine/week; 8) 3 or more servings of pulses/
week; 9) 3 or more servings of fish/week; 10) fewer than
2 commercial pastries/week; 11) 3 or more servings of
nuts/week; or 12) 2 or more servings/week of a dish
with a traditional sauce of tomatoes, garlic, onion, or
leeks sauteed in olive oil. If the condition was not met, 0
points were recorded for the category. The final PRED-
IMED score ranged from O to 14. A score < 9 means
low adherence to the Mediterranean diet, 9 to 12 im-
provable adherence and > 12 good adherence. For the
statistical analysis, this 3-range division was considered
in the qualitative classification.

Statistical analysis

The statistical analysis entailed descriptive analyses,
presenting the results in means, standard deviation
and percentages. Parametric statistical tests, such as
Student’s t-test, were used for quantitative variables
to analyse the differences between groups, while Chi-
square test was used for non-parametric qualitative
variables. A P value < 0.05 was considered a significant

Table I. Personal, anthropometrical and lifestyle data.

difference. Statistical analysis was performed using the
SPSS 24.0 statistical software package (IBM Corp. Ar-
monk, NY: USA).

RESULTS

The sample consisted of 304 people, 72.8% women
and 27.2% men, aged 65 to 96 years, with a mean age
of 75.22 + 6.47 years (Tab. ). 59.3% of subjects were
overweight or obese (BMI > 27), of whom 61.6% were
women and 50.7% were men.

The mean PREDIMED score was 8.53 + 2.45 points. At
a qualitative level, 47.5% needed to improve their diet,
50.5% could still improve their diet and only 2% scored
for a good adherence to the Mediterranean diet. WWhen
analyzed by gender, men showed worst adherence to
the Mediterranean dietary pattern.

Physical exercise performed a week by the participants
(415.28 + 339.04 min/week) was superior to the rec-
ommended guidelines (Tab. ). When observing the
compliance with the physical activity recommenda-
tions, 75.8% of the sample with a BMI > 27 met the
recommended guidelines, with statistically significant
differences found (p = 0.007) as a function of the weight
state (Tab. Il).

On the other hand, no significant differences were found
regarding physical activity, sedentary leisure time, sleep
and adherence to the Mediaterranean diet, according
to sex. Overall, men presented higher adherence to the
recommendations than women, except for PREDIMED
score (Tab. Ill).

Table IV shows the percentage of elders satisfying all,
three, two, one, or none of the dietary recommendations
(PREDIMED), hours of physical activity (> 150 min/week),
hours of inactivity (< 2 hours /day) and hours of sleep (> 8
hours/day). Most of the older adults complied with 3 out
of 4 recommendations (41.3%), while only 0.6% did not

Total Men Women

Mean SD Mean SD Mean SD
Age (years) 75.22 6.47 75.01 5.65 75.29 6.74
Weight (kg) 70.36 12.81 77.1 12.09 67.68 11.73
Height (m) 1.56 0.86 1.66 0.65 1.53 0.68
BMI (kg/m?) 28.67 4.59 28.09 3.7 28.76 474
Waist circumference (cm) 96.55 13.63 102.63 11.62 94.1 13.43
Waist/height index 0.62 0.08 0.63 0.09 0.61 0.09
Physical activity (min/week) 415.28 339.04 459.21 342.68 405.94 344.23
Sleep (hours/day) 5.78 2.74 5.99 3.14 5.76 2.57
PREDIMED score 8.53 2.45 8.54 2.38 8.63 2.38

SD: standard deviation.
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Table Il. Degree of compliance with the recommendations of diet, physical exercise, sedentarism and sleep hours in relation to

weight state.
Underweight or normal Overweight or obese P-value
weight (BMI < 27) (BMI > 27)
Yes (%) Yes (%) Chi square

Physical activity > 150 min/week 88 75.8 0.007
Sedentarism < 2h 34.7 20.9 0.008
Sleep > 8h 95.3 93 0.383
PREDIMED > 7 57.3 48.1 0.110

Body Mass Index (BMI)

Table I11. Degree of compliance with the recommendations of diet, physical exercise, sedentarism and sleep hours in relation to

gender.
Total Men Women P-value
Yes (%) Yes (%) Yes (%) Chi square
Physical activity > 150 min/week 80.1 84.9 78.9 0.268
Sedentarism < 2h 28.5 31.3 271.7 0.532
Sleep > 8h 93 94.2 93.2 0.763
PREDIMED > 7 52.4 50.6 54 0.614

Table IV. Degree of compliance with the set of recommenda-
tions in relation to weight state.

Total (%) | Normal | Excess | P-value
weight | weight

(%) (%)
No compliance 0.6 1.4 0 0.338
Complies 1 of 4 49 2 8.6
Complies 2 of 4 21.6 21.8 19.7
Complies 3 of 4 41.3 40.1 40.1
CGomplies all 31.6 34.7 31.6

comply with any of the recommendations. No statistically
significant differences (p = 0.338) were found regarding
the four recommendations and the weight state.

DISCUSSION

In 2014, more than 1.9 billion adults were overweight
worldwide, of whom 600 million were obese. The im-
pact of obesity on morbidity, mortality, and health care
costs is very high, with nearly three million adults dy-
ing anually as a result of being overweight or obese .
Dietary and lifestyle habits are considered key determi-
nants in the prevalence of obesity °.

The Behavioural Risk Factor Surveillance System data
showed that, in the age group 65 to 74 years, 25% of
subjects had a BMI > 30 kg/m?, which was significantly
higher than the 16.6% prevalence in the 75 to 84 year

age group and the 9.9% prevalence in the > 85 year
age group 2. However, in our sample, 59.3% of subjects
were overweight or obese (BMI > 27). When sorted out
by age groups, data appeared to be reverse. 55.7% of
subjects between 65 to 74 years had a BMI of > 27 kg/
m? which was significantly lower than the 62.3% preva-
lence in the 75- to 84-year age group and the 66.7%
prevalence in the > 85-year age group.

DieT

Adherence to a Mediterranean dietary pattern is a well-
established protective factor against obesity and car-
diovascular disease. However, diet quality is only one
aspect of the overall healthy lifestyle adopted by Medi-
terranean populations. The latter has never been evalu-
ated as a multi-factorial composite lifestyle °.

A recurrent question is whether the high-fat Mediterra-
nean diet might promote increased body weight. High-
fat foods such as the generous amount of olive oil and
nuts consumed by participants in the PREDIMED trial
can be thought as leading to weight gain and promote
obesity. Despite this popular belief, available scientific
evidence suggests that frequent consumption of olive
oil or nuts in the context of a healthy diet does not lead
to any appreciable weight gain 2'.

A long-term intervention with an unrestricted-
calorie, high-fat, high-vegetable fat Mediterranean
diet was associated with decrease body weight and
less gain in central adiposity. This apparent paradox
might be explained by the fact that consumption
of these foods has been shown to increase satiety,
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induce thermogenesis, increase resting energy ex-
penditure and post-prandial fat oxidation, and de-
crease energy intake from other sources by food
compensation 2122,

PHysicaL ACTIVITY, SEDENTARY LIFESTYLE AND HOURS OF
SLEEP

Finite circadian cycle challenges the assumption that
a sole activity acts independently from others, and
suggests that the time spent in one activity is intrinsi-
cally co-dependent of the time spent on the rest of the
activities during a day 2.

The interrelationships between physical activity, seden-
tary behaviors and sleep have been barely explored in
a large population of older adults at high CVD risk — a
typically overweight, sedentary and physically inactive
group. Considering the high prevalence of cardiometa-
bolic disorders in this sector of the population and their
consequent higher risks for several chronic diseases,
such studies are warranted in order to contribute to the
development of preventive strategies 24,
Rosique-Esteban et al. ?* reported that 1 hour/day
increase in moderate-vigorous physical activity was
significantly and independently associated with lower
prevalence of obesity, and abdominal obesity. Contrary,
detrimental associations were observed when increas-
ing 1 hour/day in TV-viewing for the same cardiometa-
bolic risk factors. Furthermore, beneficial effects were
observed when they theoretically replaced 1 hour/day
TV-viewing and sleeping by equal amounts of moderate-
vigorous physical activity. Similar findings have been re-
ported in our study and in other large cohorts regarding
these outcomes %28, Combined strategies, such as less
sedentary behaviours and engaging in more moderate-
vigorous physical activity may be effective to prevent
obesity and other relevant cardiometabolic risk factors °.
It is recognized that sleeping > 7-9 hours/day is ba-
sic to promote optimal health *°, whereas outside this
range sleep has been generally unfavorable linked with
obesity 8% as well as other cardiometabolic risk fac-
tors %3, The participants in our study engaged an aver-
age of 6 sleeping hours per night on a regular basis,
not meeting the recommendation. The relationships
between sleep duration and cardiometabolic condi-
tions are complex, yet sleep deprivation (i.e. sleeping
< 7 hours/day, a common practice among the general
population) has been consistently related to higher av-
erage weight gain 3, and to higher risk of obesity °'2,
among other disturbances 2*.

CONCLUSIONS

Our investigation addressed the combined associations

of meeting/not-meeting the recommendations in rela-
tion to obesity, indicating that the combination of not-
meeting the recommendations may be a strong risk
factor for obesity.

Meeting the recommended guidelines for physical ac-
tivity was not associated to normalweight. Reducing
sedentary lifestyle behaviours brought a lesser count of
subjects with overweight. No statistically significant dif-
ferences were found for sleep hours in relation to weight
state. Subjects with healthy lifestyle behaviors benefited
from adherence to Mediterranean diet, suggesting an-
other dimension on prevention strategies.

Acknowledgments

We would like to thank Direccion General de Mayores
de La Comunidad de Madrid and Cognitiva Unidad de
Memoria for their collaboration.

Conflict of interest statement
The authors declare no conflict of interest.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Ethical consideration

The research was conducted ethically, with all study
procedures being performed in accordance with the
requirements of the World Medical Association’s Dec-
laration of Helsinki.

Written informed consent was obtained from each par-
ticipant/patient for study participation and data publica-
tion.

Take away message

Only 2% of the older adults adhered adequately to the
Mediterranean diet. Men were the worst adhered to the
Mediterranean dietary pattern, although men sticked
better to the overall recommendations than women. No
better weight state could be attributed to the compli-
ance of all four recommendations in this case. However,
holistic lifestyle assessment among older adults should
become an essential part of a new approach in geriatric
clinical practice to reduce the burden of obesity in this
population 2°,
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