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 Abstract 
  Objective:  This work examines the trend in obesity and abdominal obesity in the Spanish 
population aged 60 years and over during the first decade of the 21st century.  Methods:  We 
analyze data from a representative study of the Spanish population aged 60 years and older 
conducted in 2000–2001 and from the Study on Nutrition and Cardiovascular Risk in Spain 
(ENRICA) conducted in 2008–2010.  Results:  In men, the distribution of BMI did not vary in the 
period 2000–2010. In contrast, in women there was a reduction in both mean BMI – from 29.3 
to 28.8 kg/m 2  – and the prevalence of obesity – from 40.8 to 36.3%. This decline was greatest 
in women aged 60–69 years. In men, no significant changes were observed in mean waist cir-
cumference (WC) or in the prevalence of abdominal obesity. In contrast, WC decreased by 3.6 
cm and abdominal obesity prevalence by 12.7% in women. The decline was greatest in wom-
en aged 60–69 years, in whom mean WC decreased by 5.1 cm and abdominal obesity preva-
lence by 18.6%.  Conclusion:  These findings show that the frequency of obesity has begun to 
decline in Spanish women aged 60 and over. The causes of this decline are unclear. 

 Copyright © 2013 S. Karger GmbH, Freiburg 

 Introduction 

 The main epidemiological characteristic of obesity is its rising trend in much of the world 
over the last 20 or more years  [1, 2] . Although most studies of the obesity epidemic have 
focused on children and middle-aged adults, some studies have also shown increased obesity 
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in older adults. In the USA, the percentage of men aged 60 years and older with a BMI  ≥  30 
kg/m 2  increased between 1999and 2000 as well as between 2007 and 2008, but there was 
no significant trend among women  [3] . In Canada, the prevalence of obesity showed an 
absolute increase of 7% in women and 10% in men aged 55–74 years between 1986–1992 
and 2004  [4] . This upward trend in obesity in older adults has also been seen in some European 
countries like England  [5] , Finland  [6] , and Sweden  [7] , and even in some Asian populations 
 [8] .

  The effect of BMI on mortality in the elderly is controversial. Whereas some studies show 
that BMI is associated with higher mortality, others have found the opposite  [9] . However, 
some of these studies suggest that abdominal obesity, as estimated by waist circumference 
(WC) independently of BMI, is a powerful predictor of cardiovascular risk  [10]  and death 
from all causes in older adults  [11, 12] . This may be due to changes in body composition with 
advancing age so that BMI in the elderly reflects not only fat mass but also lean mass, with 
beneficial effects on mortality. Therefore, it is important to take abdominal obesity as well as 
general obesity into account. 

  Some studies indicate that central obesity is also increasing in the older adult population. 
In the USA the prevalence of abdominal obesity in subjects aged 60 years and older increased 
between 1988–1994 and 2003–2004 in men and, to a lesser degree, in women  [13] . In the 
Canadian population aged 60–69 years, the mean WC increased from 87.9 to 98.1 cm and the 
prevalence of abdominal obesity rose from 21.3 to 56.6% between 1981 and 2007–2009  [14] . 
Similar trends in abdominal obesity have been observed in older adults in England  [5, 15] , 
Sweden  [7] , and Portugal  [16] .

  To date, obesity trends in Spain have been studied using data on self-reported weight 
and height  [17] ; furthermore, data on the trend in abdominal obesity were not available. 
However, the Study on Nutrition and Cardiovascular Risk in Spain (ENRICA) conducted in 
2008–2010  [18, 19]  has made it possible to compare the frequency of obesity and abdominal 
obesity with that obtained in a study of the Spanish population aged 60 years and older in 
2000–2001  [20] . 

  Participants and Methods 

 The data analyzed herein were taken from two studies conducted in 2000–2001 and 2008–2010. The first 
study was carried out in a representative sample of the non-institutionalized population aged  ≥ 60 years in 
Spain. The data were collected between October 2000 and February 2001. The study methods have been 
reported elsewhere  [20] . Briefly, study subjects were selected through probabilistic multistage cluster 
sampling. Census sections were selected at random in each cluster, followed by individual households where 
information was then obtained from residents. A total of 4,009 subjects (71% of those invited) participated. 
The information was collected through personal interview using a structured questionnaire, followed by a 
physical examination. The study was approved by the Clinical Research Ethics Committee of the ‘La Paz’ 
University Teaching Hospital, and written informed consent was obtained from all participants.

  The ENRICA study was conducted between June 2008 and October 2010 in a representative sample of 
the Spanish population aged 18 years and older. The information was collected by trained personnel in 
participants’ homes in three sequential stages: i) computer-assisted telephone interview, ii) first home visit 
to obtain biological samples (blood and urine), and iii) second home visit to measure anthropometric vari-
ables and blood pressureas well as to take a dietary history. The study methods have been reported else-
where  [18] . Briefly, the study participants were selected by stratified cluster sampling. The sample was first 
stratified by province and size of municipality. Second, clusters were selected randomly in two stages: munic-
ipalities and census sections. Finally, the households within each section were selected by random telephone 
dialing using the directory of fixed telephone lines as the sampling frame. Subjects in the households were 
selected proportionally to the distribution of the population of Spain by sex and age. Of the 22,387 subjects 
who were invited to participate in the study, 12,985 (58%) responded to the telephone interview. Of these, 
12,880 (99.2%) provided a sample of blood and urine, and 11,191 (86.9%) participated in the physical exam-
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ination and provided dietary information. In this study we use data from the 3,488   individuals aged  ≥ 60 
years. The study protocol was approved by the Clinical Research Ethics Committees of the University 
Teaching Hospital ‘La Paz’ in Madrid and of the Hospital ‘Clinic’ in Barcelona.

  In both studies the anthropometry, including weight, height, and WC, was performed by trained inter-
viewers using standardized techniques and equipment  [21] . Body weight was measured to the nearest 0.1 
kg using a calibrated electronic scale (Seca Models 812 and 841; Vogel & Halke, Hamburg, Germany), with 
the subject barefoot and dressed in lightweight clothing. Height was measured barefoot to the nearest 0.1 cm 
using a portable extendable stadiometer (KaWe, Asperg, Germany). WC was measured with a flexible belt-
type tape on persons wearing lightweight clothing. Anthropometry was performed in 89.4 (weight and 
height) and 91.8% (WC) of the study participants in 2000–2001 and in 93.1 and 93.8% of the participants 
aged  ≥ 60 years in 2008–2010.

  BMI was calculated as the weight in kilogram divided by square of the height in meter. We obtained the 
mean BMI and WC and the prevalence of obesity (BMI  ≥  30 kg/m 2 ) and abdominal obesity (WC > 102 cm in 
men and WC > 88 cm in women) by sex and age groups. We calculated absolute differences (and their 95% 
confidence intervals (95% CI)) for BMI, WC and prevalence of obesity and abdominal obesity between 2008–
2010 and 2000–2001. Data were analyzed using the survey procedures in STATA (v.11.1: Science Plus Group, 
Groningen, the Netherlands); the analysis took into account the sampling design, thereby ensuring that the 
results would represent population estimates.

  Results 

  Figure 1a  shows no substantive changes in the distribution of BMI in men in the period 
2000–2010. Although mean BMI increased slightly, there were no statistically significant 
changes in mean BMI or in obesity prevalence in any age group ( table 1 ). In contrast,  figure 
1b  shows a leftward shift in the distribution of BMI in women in 2000–2010, which indicates 
a reduction in mean BMI and prevalence of obesity. As seen in  table 1 , mean BMI in women 
declined from 29.3 to 28.8 kg/m 2 , and the prevalence of obesity dropped from 40.8 to 36.3%. 
However, this trend varied with age: Whereas in women aged 60–69 years mean BMI 
decreased by 1.4 kg/m 2  and the prevalence of obesity by 11.5%, in those aged 80 years and 
older mean BMI increased by 0.5 kg/m 2  and the prevalence of obesity by 2.4%, although the 
latter result was not statistically significant. 

  The trends in WC and abdominal obesity in each sex were consistent with those for BMI 
and obesity.  Figure 1c  shows a similar distribution of WC in men in 2000–2001 and 2008–
2010. Significant changes were observed in mean WC or abdominal obesity prevalence 
neither in men overall nor in those aged 60–79 years. However, WC and abdominal obesity 
prevalence increased in men aged 80 years and older ( table 2 ). In contrast,  figure 1d  shows 
a shift to the left in the distribution of WC in women, which suggests a decrease in mean WC 
and abdominal obesity prevalence. Specifically, mean WC declined by 3.6 cm and abdominal 
obesity prevalence by 12.7%. The reduction was observed in all age groups, although it was 
greatest in women aged 60–69 years in whom mean WC declined by 5.1 cm and abdominal 
obesity prevalence by 18.6% ( table 2 ).

  Discussion 

 In the Spanish population aged 60 or older, the frequency of obesity and abdominal 
obesity stabilized in men and declined considerably in women in the period 2000–2010. 

  Two previous studies have shown a reduced frequency of obesity in older women. The 
first showed that obesity prevalence in women aged 60 years and older in the USA declined 
slightly between 2000 and 2008  [3] . In the second study which was conducted in Gothenburg 
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(Sweden), the prevalence of abdominal obesity decreased in women aged 55–64 years 
between 1986 and 2004  [22] . However, most studies in older adults, including those in the 
USA  [13, 23] , Canada  [4, 14] , England  [5, 15] , Portugal  [16] , Finland  [6] , Sweden  [7]  and Korea 
 [8] , have shown an increase in general and abdominal obesity in both men and women. 

  Two facts support the conclusion that the decreased obesity rate in Spanish women aged 
60 and older in the last decade is real. First, as shown in  figure 1 , the decline has affected both 
BMI and WC, and has occurred throughout the entire distribution and not only at the beginning 
and end. Second, these results are consistent with those of health interview surveys in Spain, 
which have shown a steady increase in overweight and obesity between 1987 and 2007 in 
men aged 65 years and older, and a decrease, beginning in 2001, in women in this age group 
 [17] .

  Another fact supporting our results is that obesity prevalence  in the adult population of 
several countries has increased more in men than in women. In the US population aged 20 
years and older, obesity prevalence increased by 17% in men and by 6% in women between 
1999 and 2008  [3] , and abdominal obesity prevalence increased by 9.6% in men and 8.4% in 
women between 1994 and 2000  [23] . This greater impact in men has also been seen in adults 
in England  [5] , Canada  [4] , and Sweden  [24, 25] . In older adults, obesity has also increased 

  Fig. 1.  Changes in the distribution of BMI and WC between 2000 and 2001 as well as 2008 and 2010 in Span-
ish men and women aged 60 years or older. 
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more in men. Thus, from 2000 to 2008 in the USA, the prevalence of obesity increased by 17% 
in men aged 60 years and older, whereas it declined slightly in women of the same age  [3] ; 
abdominal obesity prevalence also increased more in men than in women over 60 years of 
age  [23] . In Gothenburg, general obesity in subjects aged 70 years and older increased more 
in men than in women  [22] . Similar results have been found in the Finnish population aged 
60–64 years  [26]  and in persons aged 55 years and older in England  [5]  and in Canada  [4] . 

Table 1.  BMI and prevalence (%) of obesity (BMI ≥ 30 kg/m2) in Spanish men and women aged 60 years or older in 2000 – 2001 
and 2008 – 2010

Age group  n BMI, kg/m2 Prevalence of obesity, %

2000 – 

2001
2008 – 

2010
mean BMI mean

difference† 
(95% CI)

prevalence prevalence
difference‡ 
(95% CI)2000 – 

2001
2008 – 

2010
2000 – 

2001
2008 – 

2010

Men 1,571 1,479 28.2 28.5  0.3 (–0.02; 0.62) 31.5 31.4  –0.1 (–4.11; 3.91)
60 – 69 years 773 904 28.5 28.7  0.2 (–0.24; 0.64) 35.0 31.9  –3.1 (–8.79; 2.59)
70 – 79 years 578 456 28.2 28.2  0.0 (–0.57; 0.57) 31.4 31.3  –0.1 (–6.74; 6.54)
≥80 years 220 120 26.9 27.6  0.7 (–0.24; 1.64) 19.4 28.2  8.8 (–2.39; 19.99)

Women 1,965 1,765 29.3 28.8  –0.5 (–0.88; –0.12) 40.8 36.3  –4.5 (–8.14; –0.86)
60 – 69 years 824 959 29.9 28.5  –1.4 (–1.90; –0.90) 43.8 32.3   –11.5 (–16.63; –6.37)
70 – 79 years 733 661 29.7 29.5  –0.2 (–0.74; 0.34) 44.0 43  –1.0 (–7.07; 5.07)
≥80 years 408 145  27.5 28.0   0.5 (–0.61; 1.61)  29.2 31.6   2.4 (–7.79; 12.59)

 †Mean 2008 – 2010 minus mean 2000 – 2001. 
‡ Prevalence 2008 – 2010 minus prevalence 2000 – 2001.

Table 2.  WC and prevalence (%) of abdominal obesity in Spanish men and women aged 60 years or older in 2000 – 2001 and 
2008 – 2010

Age group  n WC, cm Prevalence of obesity, %

2000 – 

2001
2008 – 

2010
mean WC mean

difference† 
(95% CI)

prevalence prevalence
difference‡ 
(95% CI)2000 – 

2001
2008 – 

2010
2000 – 

2001
2008 – 

2010

Men 1,600 1,492 102.2 102.6  0.4 (–0.50; 1.30) 48.4 50.2 1.8 (–2.43; 6.03)
60 – 69 years 780 912 102.8 102.3 –0.5 (–1.69; 0.69) 50.1 49.2 –0.9 (–6.70; 4.90))
70 – 79 years 592 458 102.6 103.0 0.4 (–1.19; 1.99) 49.5 52.5  3.0 (–4.24; 10.24)
≥80 years 228 122 99.4 102.6 3.2 (0.61; 5.79) 39.6 48.9 9.3 (–3.46; 22.06)

Women 2,042 1,781 97.1 93.5 –3.6 (–4.47; –2.73) 78.4 65.7 –12.7 (–16.18; –9.22)
60 – 69 years 863 969 97.1 92.0 –5.1 (–6.26; –3.94) 78.5 59.9 –18.6 (–23.45; –13.75)
70 – 79 years 754 667 98.0 95.6 –2.4 (–3.78; –1.02) 81.8 73.3 –8.5 (–13.28; –3.72)
≥80 years 425 145  95.4 93.5  –1.9 (–4.29; 0.49)  72.1 69.6  –2.5 (–12.41; 7.41)

†Mean 2008 – 2010 minus mean 2000 – 2001. 
‡ Prevalence 2008 – 2010 minus prevalence 2000 – 2001.
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This all suggests that certain obesogenic factors are affecting men more than women and may 
be modifying the obesity trend in women.

  Several factors may explain gender differences in the obesity trend in older adults in 
Spain. The first factor is physical activity and sedentary lifestyles, which have a well-estab-
lished association with obesity at both the individual and the population level  [27] . During 
the study period, the time spent sitting, reading, or watching television decreased more in 
women (from 33.8 h/week in 2000 to 23.3 h/week in 2010) than in men (from 32.9 to 31.1 
h/week). Furthermore, the percentage of the population who reported being sedentary in 
their main activity decreased much more in women (from 22.2% in 2000 to 11.8% in 2010) 
than in men (from 22.1 to 17.1%). In addition, national health interview surveys in Spain 
show that the percentage of the population aged 65 years and older who engaged in any 
moderate or intense physical activity increased much more in women than in men  [28] . All of 
these data indicate that women have more increased energy expenditure than men in the last 
few years. The reasons for the reduction in sedentary behavior and physical inactivity in 
women are not completely understood, but a greater role of women in professional and social 
tasks in Spain during the past three decades may have contributed to the observed gender 
differences in physical activity trends.

  Smoking is another factor that could contribute to gender differences in the obesity trend 
 [29, 30] . In Spain, the smoking epidemic has lagged behind that of other western countries, 
and while smoking in men is on the decline, it continues to increase in women in some age 
groups. Thus, in men aged 60 years and older, smoking prevalence dropped from 20.7% in 
2000 to 18.8% in 2010, but it increased in women in this age group from 2 to 6.4%. The 
increase in smoking in women was highest in those aged 60–69 years, the same group that 
showed the greatest decline in obesity. However, given the low prevalence of smoking in 
older women, this would have only a modest effect on obesity.

  There is some evidence that changes in the consumption of certain foods, including 
increased fruit and vegetable intake, are associated with less lifetime weight gain  [31] . 
Although the ENRICA study collects information on food consumption, the study conducted 
in 2000–2001 did not make an exhaustive measure of dietary variables; therefore, it is not 
possible to analyze their contribution to trends in obesity. The only information available 
comes from the Spanish health interview surveys, which show that in the study period there 
was an increase in the proportion of the population aged 55 years and older who consume 
fruits and vegetables daily, and that this increase was similar in men and women  [28] . Thus, 
the impact of diet on the decreased obesity prevalence in Spanish women is unknown, but it 
is likely to be of less importance than physical activity, which is probably the main expla-
nation for the decrease in the obesity prevalence observed in women.

  Finally, selective survival may also have contributed to our findings. In Spain, morbid 
obesity is more frequent in women than in men  [32] . Thus, given that morbid obesity is asso-
ciated with higher mortality than lesser levels of obesity, the prevalence of obesity in women 
could have declined due to higher mortality in obese women. In fact, obesity as a certified 
cause of death (ICD-10 code E66) is increasing in Spain, rising from 260 certified deaths in 
1999 to 754 in 2009. Although the increase was similar in both sexes, the number of deaths 
was considerably higher in women than in men throughout the period. Specifically, in 2009 
there were 216 and 538 deaths in men and women, respectively, of which 60% and 85% were 
persons aged 60 years and older in men and women, respectively  [33] . 

  The present study has two main strengths. The first one is the large sample size of both 
study groups as well as its representativeness so that the results can be generalized to the 
entire country. The second strength is the use of objective measures of weight, height, and 
WC. One possible limitation is that the response rate in the ENRICA study was 51%. This rate 
is somewhat lower than that in the NHANES III carried out in 2007–2008 in the USA  [34] , but 
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it is among the highest of the health interview and examinations surveys conducted in Europe 
 [35] . Moreover, the observed sex, age, and educational level structure of the ENRICA study 
closely resemble the sociodemographic distribution of the Spanish population in 2009  [18] . 
Thus, both the response rate and the sample structure suggest that the ENRICA study is repre-
sentative of the adult population of Spain. 

  In conclusion, this study shows that the frequency of obesity has begun to decline in 
Spanish women aged 60 years and older. This decline has been seen in some other adult popu-
lations in various countries  [36] , but future studies are needed to determine if it will continue 
over time. It is not clear why obesity is declining in women nor do we have sufficient under-
standing of the drivers of the obesity epidemic in a large part of the world  [27] . However, 
important lifestyle changes have occurred among Spanish women in the last few decades, in 
particular with respect to physical activity which results from a more active social role of 
women, and it is likely that they have contributed to the declining prevalence of obesity.
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