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Abstract: Population growth and physical inactivity have led to health and social consequences
derived from chronic diseases and decreased quality of life in the elderly. Some research suggests
that overweight in older people may not be associated with the negative effects on some health
indicators. This study analysed the associations between Self-Perceived Health (SPH), Depression
status, Pain Level, and Body Mass Index (BMI) in people over 70 years who are residents in Spain,
with a final sample composed of 13,895 participants. A cross-sectional study using data from the
European Health Surveys in Spain (EHIS2014 and 2020) and the National Health Survey (ENSE2017)
was conducted. Dependency associations were observed between SPH, Depression Status, and
Pain Level with BMI in the outcomes from the three surveys analysed (p < 0.001). Negative SPH,
Depression Status, and Severe/Extreme Pain Degree prevalence were higher in the Underweight
groups, being the lowest in Normal-weight and Overweight groups (p < 0.05). High levels of negative
SPH, Depression, and Severe/Extreme Pain risks were found in the Underweight compared to the
Normal-weight group, but not in Overweight ones. Overweight was not linked with an increased risk
of the conditions analysed compared to the Normal-weight groups in older residents in Spain. The
Underweight group presented the highest negative SPH prevalence, Depression, and Severe/Extreme
Pain. Moreover, Obesity increased the negative SPH, Depression, and Pain Degree risks compared to
the Normal-weight and Overweight groups in this population.

Keywords: aging; body composition; elderly; mental health; mortality; obesity

1. Introduction

Population growth and physical inactivity have led to health and social consequences
derived from chronic diseases and decreased quality of life in the elderly [1]. Ageing
is associated with changes in the organism that vary in rhythm and gradualness, all of
them influenced by genetic and environmental factors, including economic and working
conditions, eating habits, and lifestyle habits [2]. Among the physical changes in the
ageing process, we may highlight sarcopenia; loss of muscle mass and strength [3,4]; frailty
syndrome [5], which is characterised by a state of vulnerability, weakness, and decreased
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physiological functions; a reduced capacity to resist stress, leading to increased fall risk,
hospitalisation, and mortality [3,6]. These two phenomena can coexist, and together
with other physical condition components’ deterioration, can lead to a loss of functional
autonomy and mobility, dependence, and morbidity and mortality [7].

Obesity is defined as the excessive accumulation of adipose tissue in the body and is
a health risk factor associated with more than 200 medical complications, with increased
risk of morbidity and mortality. Obesity is considered complex, multifactorial, and a global
pandemic [8], becoming a concern in both high- and low-income countries [9]. It affects all
age groups and has a high prevalence in the elderly [10]: it is estimated that 38.5% of older
adults present this condition [11,12]. Thus, it is considered the fifth leading cause of death
worldwide [8,13,14].

Self-Perceived Health (SPH) is a health indicator of the individual overall perception
of their health, including both physical and psychological factors, and has proved to be a
valuable health-related status predictor, as it integrates objective knowledge about potential
medical conditions together with the individual interpretation [15,16]. Previous research
has shown that SPH and Physical Activity Level (PAL) are positively related [17,18].

Depression is considered a contributing factor to morbidity in the elderly, and older
people with depressive symptoms experience decreased functionality and health-related
quality of life [19] as even the severity of this condition may be greater in this population [20].
Evidence shows that weight loss increases the quality of life and decreases depression
in the elderly [21–23], but being older and having depressive symptoms are negatively
associated with adherence to Physical Activity (PA) programs [24]. Then, reduced physical
activity and increased sedentary behaviour in older people aggravate ageing and enhancer
frailty [25]. Older adults present a higher incidence of diseases, comorbidities, and injuries
that can lead to pain, higher rates of surgery and hospitalisation, and slower recovery,
making them particularly vulnerable to pain [26]. Although PA’s impact on the health and
quality of life of older people is well-known [27–29] and previous evidence suggests that
exercise may improve pain severity, more research is still needed [30]. However, inactive
elderly people often experience pain when exercising, and if they are overweight or obese,
their pain degree increases [31,32], so it becomes a barrier to exercise [33].

Some research claims that overweight in older people could be considered a protective
factor for health and may be associated with lower mortality [4,34–37]. Therefore, this
study’s aims included: (1) exploration of the associations between BMI and SPH, Depres-
sion prevalence, and Pain Degree presented by residents in Spain over 70 years old; (2)
examination of the potential differences between proportions of positive and negative SPH,
Depression, and different pain degrees based on the BMI; (3) assessment of the negative or
positive SPH risk, Depression Status, and High Pain Level with different BMIs.

2. Materials and Methods
2.1. Design

This study was a cross-sectional analysis with data extracted from the last three main
health surveys conducted in Spain: The European Health Survey of Spain carried out
in 2014 (EESE2014) [38], the last one conducted in 2020 (EESE2020) [39], and The Span-
ish National Health Survey 2017 (ENSE2017) [40], using data from the answers given by
the participants to the adult questionnaire. The Spanish Ministry of Health, Consumer
Affairs and Social Welfare (MSCBS) conducted these health surveys periodically, in col-
laboration with the Spanish National Statistics Institute (INE), to ascertain the status and
other health indicators of the population residing in this country. The questionnaires,
methodologies, and microdata were published by the MSCBS and are publicly available at
https://www.sanidad.gob.es/estadEstudios/estadisticas/bancoDatos.htm (accessed on
8 November 2022). The surveys were conducted by trained and accredited professionals.
The participants in these surveys were residents of Spain, over 15 years old, and randomly
selected, following a three-stage stratified random method. Once selected, participants
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were informed about the surveys and their purpose, about the confidential and anonymous
nature of their data, and then they chose whether to participate or not.

2.2. Participants

The interviews were conducted between 15 September 2014 and 25 January 2015
(EESE2014), October 2016 and October 2017 (ENSE2017), and 15 July 2019 and 24 July
2020 (EESE2020). The surveys gathered 22,842 participants (EESE2014), 23,089 participants
(ENSE2017), and 22,072 participants (EESE2020). Thus, the initial sample was 68,003
participants from the EESE2014, ENSE2017, and EESE2020 surveys. However, the following
eligibility criteria were applied: (1) being 70 years old or older and (2) submitting height
and weight data. Thus, the final sample was composed of 13,895 participants. Figure 1
shows the flowchart of the study sample’s eligibility criteria.
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Additionally, for the analyses that included the Depression Status variable, participants
who answered NS/NC (item 25.20a) were excluded: four from the EESE2014, six from the
ENSE2017, and four from the EESE2020. Moreover, for the analyses including Pain Degree
(item 45), four in the EESE2014, four in the ENSE2017, and seven in the EESE2020 who did
not know or did not answer this item were also excluded.

2.3. Procedures

Using microdata provided by the MSCBS, the following variables were completed and
created: Age (years); Sex (male or female); Height (item 109 in the three questionnaires, with
answers: in cm, or don’t know or don’t answer (NS/NC)); Weight (item 110 in the three
questionnaires, with answers: in kg or NS/NC); BMI (created with data from items 109
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and 110, applying the formula: BMI = weight (kg) ÷ height2 (meters)); BMI Group (from
the BMI variable, considering: Underweight (BMI < 18.5), Normal Weight (BMI ≥ 18.5
and <25), Overweight (BMI ≥ 25 and <30), and Obesity (BMI ≥ 30)). The variable SPH
was constructed using item 21 in the three questionnaires (“In the last 12 months, would
you say your health status has been very good, good, fair, fair, bad, or very bad?”), with
answers grouped into three levels, considering: Negative SPH (answers: bad or very bad),
Fair SPH (answers: fair), and Positive SPH (answers: good or very good). The Depression
Status was considered using item 25.20a (“Have you ever suffered from Depression?”, with
possible answers: Yes, No, or NS/NC.); the Pain Degree variable with item 45 (“During the
last four weeks, what pain degree have you experienced?”) with possible answers: None,
Very mild, Mild, Moderate, Severe, Extreme, or NS/NC; responses were grouped into three
levels: None/Very mild, Mild/Moderate, and Severe/Extreme.

2.4. Statistical Analysis

All these analyses were performed with the IBM SPSS Statistics v.25 statistical soft-
ware, accepting a level of significance less than 0.05. A Kolmogorov–Smirnov normality
study was performed to check data distribution. Non-parametric statistics were used,
so variables were presented using the median and interquartile range (continuous vari-
ables: age and BMI) and absolute and relative frequencies (categorical variables: BMI
Group, SPH, Depression Status, and Pain Degree). Non-parametric statistical tests were
performed to analyse the dependence relationship between categorical variables (chi-square
test) and possible intergroup differences: Mann–Whitney U test (continuous variables),
and z-test for independent proportions using the Bonferroni correction (categorical vari-
ables). Probability risks and their confidence intervals of negative SPH, Depression, and
Severe/Extreme Pain according to their BMI group were calculated, taking as a reference
the Normal-weight group.

3. Results

Tables S1–S3 show the descriptive data and between-sex comparison, as well as
the dependency relationships between sex and categorical variables (BMI group, SPH,
Depression, and Pain Degree) in the three surveys.

First, the EESE2014 showed participants with a median age of 78 years (10) and BMI
of 26.8 (5.4); 21.4% presented a Negative SPH, 18.7% had Depression, and 15.7% had
Severe/Extreme Pain Degree. Associations were found between sex and SPH, Depression
prevalence, and Pain Degree (p < 0.001). Women displayed a higher prevalence than men
related to Negative SPH (24.0% vs. 17.6%, p < 0.05), Depression (24.8% vs. 9.9%, p < 0.05),
and Severe/Extreme Pain (20.1% vs. 9.4%, p < 0.05) (Table S1). Second, similar results
were found in the ENSE2017 participants, with participants showing a median age of 78
(10) and a BMI of 26.7 (5.2). The same dependency relationships were found between sex
and the other variables (p < 0.001). Women presented a higher prevalence compared to
men: Negative SPH (22.4% vs. 14.1%, p < 0.05), Depression (24.8% vs. 9.0%, p < 0.05), and
Severe/Extreme Pain (20.9% vs. 8.6%, p < 0.05) (Table S2). Finally, the EESE2020 sample
outcomes were similar (Table S3).

3.1. Self-Perceived Health

Figure 2 and Table S4 show the associations between BMI Group and SPH. In each of
them, SPH was found to be related to the BMI Group (p < 0.001). In the three surveys, the
highest Negative SPH prevalence was found in the Underweight group (40% EESE2014,
34.5% ENSE2017, and 44.6% EESE2020), with the lowest Negative SPH prevalence found in
the Normal-weight groups (19.0%, 18.5%, and 16.2%) and Overweight (19.6%, 16.7%, and
16.3%) (Figure 2). In the three surveys, differences between the Negative SPH proportions
in the Underweight and Normal-weight and overweight groups were observed (p < 0.05).
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Figure 3. Positive Self-Perceived Health (SPH) prevalence according to the Body Mass Index (BMI) in
the Spanish population in the three surveys EESE2014, ENSE2017, and EESE2020.

3.2. Depression Status

The highest Depression prevalence was found in the Underweight group. Furthermore,
a dependency relationship was observed between the Depression prevalence and the BMI
group (EESE 2014 and EESE 2020, p < 0.001; ENSE 2017, p < 0.05). In all cases, the lowest
prevalence was found in the Normal-weight and Overweight groups, with significant
differences between proportions concerning Underweight and Obesity in some cases
(p < 0.05) (Table S5). Figure 4 shows the Depression prevalence based on the BMI group.
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Figure 4. Depression prevalence according to the Body Mass Index Group in the Spanish population
in the three surveys EESE2014, ENSE2017, and EESE2020.

3.3. Pain Degree

Dependence relationships were found between Pain Degree and the BMI Group
(p < 0.001). Severe/Extreme Pain prevalence was greater in the Underweight and Obesity
groups, both in the EESE2014-2020 and in the ENSE2017. Differences between proportions
were found between the Normal-weight and Overweight groups (Table S6). Figure 5 shows
the Severe/Extreme Pain prevalence regarding the BMI Group in the three surveys.
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Figure 6a–c show the odds ratios for Negative SPH, Depression, and Severe or Extreme
Pain in populations with a BMI different from the Normal-weight, which was used as a
reference. High odds ratios of negative SPH were observed for people with Underweight
compared to Normal-weight (Table S7).
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4. Discussion

The main objective of this study was to analyse the associations between BMI and
SPH, Depression Status, and Pain Degree in the Spanish population over 70 years. The
initial hypotheses were that SPH, Depression, and Pain Degree would be associated with
BMI in Spanish older people.

Specifically, older people with Normal Weight or Overweight would have a lower
risk of Negative SPH, Depression, or High Pain Degree. Indeed, the findings of this study
support that the highest Negative SPH prevalence was in the Underweight groups. In
contrast, Normal Weight or Overweight groups were the least likely to report Negative
SPH. Previous epidemiological studies have studied the association between BMI and
mortality, having found U-shaped or J-shaped relationships [35,41–43]. In particular, in this
U-shaped association, people with an Intermediate BMI tended to live more than people
with a higher or lower BMI [42,44–46]. In recent years, the evidence appears to support
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that moderate obesity is associated with significantly lower all-cause mortality relative to
having Normal-weight, whereas underweight people have been associated with increased
all-cause mortality (strokes, heart diseases, malignant tumours, respiratory failures, others,
or unknown) [37]. This phenomenon is known as the “obesity paradox” [42]. Although
some studies have reported results that support this U-shaped relationship between BMI
and mortality, it is still not well understood or controversial [41–43]. This debate about “The
Obesity Paradox” can be due to the methodological limitations of the studies and to their
heterogeneity (e.g., study population, confounding factors, control, and length of follow-
up), which may contribute to a biased interpretation of this phenomenon or an incomplete
understanding [34,36]. Among the various hypotheses that emerged, a lower BMI may
be associated with lower nutritional status or weight loss due to clinical or sub-clinical
disease [4,47]. In this sense, one of the most important age-related health problems is the
loss of fat-free mass, i.e., sarcopenia, which causes functional impairment in older people
and negative impacts on quality of life [36]. Sociodemographic and behavioural factors
such as age, malnutrition, daily activities, underweight, and poor PA constitute risk factors
for sarcopenia development [48]. Therefore, if underweight people also present sarcopenia,
it could partially explain why a low BMI may be associated with a negative SPH found in
the participants of this study. Furthermore, in this study, negative SPH risks were higher
for the Underweight than for the Normal-weight participants. In this regard, authors argue
that the health consequences of Underweight might be more severe in terms of mortality
and quality of life, compared to Overweight [49–51]. Similarly, a study conducted on the
Chinese population observed lower levels of Health-Related Quality of Life in the elderly
with underweight compared to normal weight [52]. In contrast, the lowest Negative SPH
prevalence was associated with people with Normal-weight and slightly increased BMI
levels. In this study, obesity was associated with Negative SPH higher prevalence, again,
with a higher risk in Normal-weight but less than in Underweight people. Similar results
have been previously reported in Spanish and Brazilian populations, as the population
with obesity or severe obesity (BMI > 35) has also shown worse quality of life and SPH
compared to moderate obesity or normal weight [53,54]. Moreover, this inverse association
between BIM and self-perceived health status was more pronounced in elderly people [54].
Although obesity is a well-recognised risk factor for impaired health-related quality of
life, few studies have investigated the underlying mechanisms of this relationship [55].
A possible contributing factor is that in patients with obesity, there is also sarcopenia, so-
called sarcopenic obesity [6]. In these cases, obesity might exacerbate sarcopenia, leading to
increased disability, accelerated functional decline, frailty, morbidity, and mortality [6,36].
In summary, in this study, concerning SPH and age, an inverted J or U-shaped relationship
is observed, with low and high BMI levels associated with a worse SPH, and a negative
SPH with a higher risk in Underweight people.

A second objective was to test the associations between BMI, Depression Status, and
Pain Degree in older Spanish adults. Similar results to those found between BMI and
SPH were observed. The highest prevalence and risk of suffering from Depression and
Severe/Extreme Pain occurred in Underweight people. Likewise, the lowest Depression
and Severe Pain prevalence corresponded to the Normal-weight and Overweight groups.
Moreover, Obesity presence again slightly increased the Depression or Severe/Extreme Pain
risks compared to Normal-weight. In a previous study, a sample from 18 to 90 years old
(N = 44,374 individuals) explored the association between BMI and Depression, showing
results in the same line. Concretely, they showed a U-shaped association in which Obesity
and Underweight were associated with higher Depression levels [56]. However, a previous
longitudinal study observed that the risk of moving from a normal BMI to an underweight
state increased by 62% among participants with depressive symptoms, so unhealthy weight
loss could be a side-effect of depressive symptoms [57].

Concerning BMI and Pain Degree associations, another investigation [58] studied the
chronic pain prevalence in older people aged 65+ with similar outcomes. The greatest
chronic pain estimation was observed in Underweight individuals (24.6%), followed by
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Obese people (20.2%) and Overweight older adults (14.2%). Furthermore, several studies
support that obesity is a risk factor for chronic pain. However, the current findings along
with those reported in this study also support that Underweight people may exhibit the
same risks as people with Obesity. In this context, some authors [59,60] suggest that pain
associated with Underweight people tends to be generalised throughout the body and
may also be linked with osteoporosis or other diseases. Based on our results and other
authors’ statements, it seems that the relationship between BMI, Depression Status, and Pain
Degree also presents a U-shaped relationship. Thus, health and educational professionals
should consider these issues, so both people with Obesity and Underweight would be at
risk of Depression and Pain [56,61]. Additionally, physical training professionals must
include resistance training or multicomponent exercise interventions to optimise functional
outcomes in older adults and adults with frailty [62–64].

Finally, physical inactivity, also a risk factor for sarcopenia, is, in general, more con-
nected with Underweight and people with Obesity, which would contribute to this negative
SPH, Depression Status, and Pain Degree [36,65]. In this respect, a growing body of work
indicates that optimal PAL is significantly associated with a lower incidence of depressive
and anxiety symptoms, reduced stress, and improved mood, which may translate into good
SPH [66]; thus, PA or exercise may also be a therapeutic tool of choice to achieve optimal
BMI in older people [65]. A tool to achieve an optimal BMI in older people is PA or exercise.
Some authors suggest that in the elderly population, BMI recommendations should be
higher (those categorised as Normal-weight and Overweight) [43]. Current evidence for
the PA and exercise benefits in the prevention and treatment of many chronic diseases such
as sarcopenia and Depression, among many others, is strong [67]. One of the priorities
to improve body composition in this population would be increasing or preserving lean
body mass levels and losing fat mass [36,65]. Several studies recommend that physical
training professionals include resistance training or multicomponent exercise interventions
to optimise functional outcomes in older adults and adults with frailty [65].

On the one hand, one of the strong points of this study is that it was carried out on a
large sample of subjects, all of them over 70 years of age and residents of Spain. On the other
hand, this study presents certain limitations. First, although BMI is a widely used screening
measure used to assess body fat, several considerations must be made [68]. BMI neither
differentiates between patients with sarcopenic obesity, low muscle mass, high fat mass,
and normal healthy individuals with enough muscle mass and low fat mass nor identifies
fat distribution [35,36,43]. Thus, it varies depending on sex, race, ethnicity, or age [68].
Several studies point out that changes in fat distribution with an increase in central fat and
relative loss of fat-free mass may be relatively more important than the BMI in determining
the health risk associated with obesity in older people [45]. Moreover, to better understand
the associations between age, weight, SPH, Depression Status, and Pain Degree in older
people, it is essential to deepen the knowledge of age-related changes in body composition
and body fat distribution [69]. As a second limitation, and as with previous studies, the
possibility of reverse causality cannot be ruled out. Furthermore, results concerning SPH,
Depression status, Pain Degree, and BMI were obtained from self-reported data. In this
regard, it is reported in the literature that older people (+65 years) tend to underestimate
their weight and overestimate their height, thus underestimating their BMI values [70]. The
authors, therefore, consider that the results should be interpreted with caution. Another
limitation is not having adjusted the results for potential confounding factors, such as
comorbidities presence, PAL, or the consumption of toxic habits. Future longitudinal and
experimental studies are needed to explore possible explanations of the associations and the
direction of causal relations between BMI, SPH, Depression, and Pain Degree. Additionally,
on 17 March 2020, confinement was established in Spain, whereby a large part of the
population had to remain confined to their homes, which may have affected the results
analysed. From that moment on, the interviews changed from face-to-face to telephone
interviews. Moreover, when clarifying the association with BMI, future research could
include multivariate analysis. Finally, as the ENSE2017 did not include items referring to
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participants’ PA over 70 years of age, unknown variables could have affected the results,
and that should be considered in future research.

5. Conclusions

Overweight was not linked with an increased risk of the conditions analysed compared
to the Normal-weight groups in older people residents in Spain. The Underweight group
presented the highest negative SPH prevalence, Depression, and Severe/Extreme Pain.
Moreover, Obesity increased the negative SPH, Depression, and Pain Degree risks compared
to the Normal-weight and Overweight groups in this population.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
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Pain according to the BMI in the Spanish older population.
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