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ABSTRACT

The purpose of the study was to analyse possible related effects between
exercise and self-perceived health among people over 50 years old.

A survey was conducted in 2012 to 765 community-living subjects from Spain
aged between 50 and 70 years. The survey includes the long version of the
International Physical Activity Questionnaire (IPAQ) to estimate total physical
activity/week in METS (Measure Activity in Metabolic Equivalents) and in four
different domains: work, leisure, transport and domestic/gardening. Self-
perceived health was measured using the Visual Analogic Scale of the EQ-5D-
5L.

The results of the study show that only the level of physical activity developed in
leisure time has a positive and statistically significant effect on self-perceived
health, whilst the other domains of physical activity are non-significant.
Additionally, age, lower educational level and a higher use of health-care
services are negatively associated with self-perceived health. To sum up,
leisure time physical activity could be an alternative to increase the quality of life
of older people.

KEYWORDS: physical activity, self-perceived health, MET, health-care services
use.

RESUMEN

El propdsito del estudio es analizar los posibles efectos de la actividad
fisica sobre la salud autopercibida. Para ello, se encuestaron a 800 personas
entre 50-70 afios durante 2012 en Espafia. Se utiliz6 el cuestionario internacional
de actividad fisica (IPAQ) para estimar el equivalente metabdlico de la tarea
(MET) total y en cuatro ambitos: trabajo, ocio, hogar y desplazamientos. La salud
auto-percibida se obtuvo de la escala visual analdgica del EQ-5D-5L.

Los resultados muestran que Unicamente el gasto energético de actividad
fisica en el tiempo de ocio incide positivamente en el nivel de salud percibido, el
resto de ambitos no tienen influencia significativa. Asimismo, la autopercepcion
de la salud es mas negativa con mayor edad, menor nivel educativo y mayor
frecuencia de uso de servicios sanitarios. En conclusion, la actividad fisica
desarrollada en el tiempo libre podria plantearse como alternativa para mejorar
la calidad de vida de los mayores.

PALABRAS CLAVE: actividad fisica, salud autopercibida, MET, Espafia, uso de
servicios sanitarios.
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INTRODUCTION

Spain, as in other developed countries, is experiencing progressive aging of
the population. The National Institute of Statistics (INE) notes that in 2014, 18.2%
of the Spanish population is over 65 years. This percentage will increase to 25%
in 2029 and to 38.7% in 2064 (INE, 2014). We have managed to extend life for
20.5 years from 65 years, but only nine healthy life years, until the age of 74 years
(Organisation for Economic Co-Operation and Development, OECD, 2015).

Aging is associated with a decrease in physical activity (PA) and increased
sedentariness (Godfrey et al., 2014; Salinas Martinez et al., 2010). The most
recent statistics in Europe (European Commission, 2010) show that 35% of the
European population does not practice PA. This data are more worrying if we
consider that regular practice has beneficial health effects. Only 38% of
Europeans regularly perform some PA. Current data for Spain (Centro de
Investigaciones Socioldgicas, CIS, 2014) indicates that 40% of Spanish people
regularly do some walking.

In general, the population is aware of the effects on health of both activity and
inactivity but, among elderly people, those who do not meet the minimum activity
requirements are more than those who do (Godfrey et al., 2014). PA practice has
been promoted by emphasising the positive effects on health, with specific
recommendations for seniors and general information to develop activity in
leisure time (Lee et al.,, 2012; WHO, 2010). The aim of the World Health
Organization (WHO) is to integrate the activity as one of the cornerstones of
active and healthy aging (WHO, 2010) and to increase the levels of PA
undertaken by the elderly population in the coming years.

Recent studies focusing on the Spanish population show that the amount of
PA has reduced from 2006 to 2011 (Casado-Pérez et al., 2015). We found a
close relationship between the amount of physical activity, functional level and
health of the elderly population (Cimarras-Otal et al., 2014). Other studies in
Spain have shown a relationship between PA and health in the elderly, although
in general these studies are regional or local (Leon-Meadows et al., 2011,
Romero et al., 2010; Serrano-Sanchez et al., 2013). Also, studies in other
countries have shown the positive relationship between PA and health for similar
age ranges (Gebel et al., 2015; Mesters et al., 2014.). Considering other age
segments, works such as Arem (2015), Beyer et al. (2015), Campos et al. (2014),
or Rosenkranz et al. (2013) among others have proven the positive relationship
between quality of life and self-perceived health as a result of the practice of PA.
All this emphasises the importance of PA for healthy aging.

Our work contributes to this field of research by distinguishing between the
different areas of PA in order to identify which of these can lead to better health
perception. Thus, the purpose of this research is to analyse in our country the
potential impact of PA on perceived health, using validated tools, the
questionnaire EQ-5D-5L and the IPAQ in its long version, in a representative
sample of the Spanish population aged between 50 and 70 years. We focused
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on this age group for different reasons. First, because we wanted to study the
general population, instead of focusing on specific diseases, the approach
usually followed by numerous studies in the field (e.g. Abell et al., 2005; Stein et
al., 2014.). Second, and in the context of the growing aging population, the subset
of the population of 50 to 70 years is a relevant age group for health prevention
and healthy aging, and for controlling public health resources (Ackermann, 2008;
Mesters et al., 2014).

MATERIAL AND METHODS

The data set used in this paper is based on the Physical Activity, Health and
Well-being Survey carried out by the authors with the financial support of the
Spanish Council of Sports. The sample was selected based on a stratified
sampling of municipalities (four different categories of population size), with
gender and age proportions reflecting the national and regional population
according to data from the Spanish National Statistics Institute (INE) (2011). The
survey was conducted in October and November 2012 by means of a computer-
assisted telephone interviewing (CATI) system, with a 95.4% response rate. The
sampling error was 3.5% and the confidence level 95.5%, with a final sample of
800 interviews.

Given the objective of the paper, from the initial sample of 800 interviewees,
all those who did not complete all the information requested in the different
sections of the questionnaire, were excluded from the analysis. This means that
the final sample had 765 interviewees. It should be noted that we have verified
that this final sample met the requirements of gender and age distribution
previously established. Thus, in the case of gender, the distribution between men
and women in the initial sample is 48.25% men and 51.75% women; while in the
case of the final sample it was 48.5% men and 51.5% women. At the beginning
of the interview, interviewers explained the main objective of the survey, as well
as individual data confidentiality, and interviewees gave their consent. In this way,
to respect the usual ethical standards, individual data have been treated
anonymously, always presenting the global data of the sample.

This survey consists of three sections: 1) Measure of the PA level, applying
the International Physical Activity Questionnaire (IPAQ); 2) The EQ-5D-5L
questionnaire, jointly with other questions regarding interviewees’ health
problems and use of health services; 3) Sociodemographic characteristics.

The dependent variable, self-perceived health related quality of life, is
extracted using the EQ-5D-5L. This instrument, developed by the EuroQol Group
(www.euroqol.org) allows describing and assessing of health related quality of
life, generating a cardinal health index, which has considerable potential for use
in economic evaluation. In addition, this instrument has proved useful as a
measure of population health (EuroQoL, 1990; Rabin & Charro, 2001).

The EQ-5D-5L has two parts: the EQ-5D descriptive system and the Visual
Analogue Scale (VAS). The descriptive system comprises five dimensions:
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mobility, self-care, usual activities, pain / discomfort and anxiety / depression.
Each of these dimensions has five possible answers or severity levels (no
problems, slight problems, moderate problems, severe problems, extreme
problems). The combination of these levels in each dimension defines a total of
3125 (5°) health states. In the VAS, individuals score their health between two
extremes, 0 and 100, the worst and the best imaginable health status,
respectively. In our study we used the VAS numbers given by the respondents.

The main independent variable is the level of PA. It is estimated through the
application of the IPAQ, an instrument previously tested and validated in
international studies for many countries and also in Spain in adults between 15
and 69 years, showing high reliability and validity (Craig et al., 2003; Roman
Vifias et al., 2010, 2013).

The phone version of the IPAQ, reporting on the past week, in its Spanish
version translated for Spain (Roman Vifas et al., 2013) is used. Despite its
potential interest, people over 69 years were not included as they tend to
overestimate their activity (Hurtig-Wennlof et al., 2010). The result of the IPAQ is
the metabolic equivalent of task (MET) that expresses the physiological wear that
represents the activity as compared to the resting position. Five variables of the
IPAQ are used, related to four areas of life: 1) work (METsWork), 2) displacement
(METsDisp), 3) home (METsHom), 4) leisure or free time (METsLeis) and 5) total
METs (METsTot) representing the sum of METSs in different areas. Values are
expressed in METs-minutes-week™. Physical activity in leisure time refers to
structured or unstructured activities developed voluntarily in leisure time for
different purposes, such as personal and social enjoyment in competition or as a
way to improve the ability and capacity of the individual.

Finally, other explanatory variables of health status that literature has
traditionally considered were included, such as sociodemographic variables like
gender, age and educational level (Olsen & Dahl, 2007; Pino et al., 2014). The
educational level has been established according to the categories from the INE
(National Institute of Statistics in Spain). Additionally, following the previous
literature (Abu-Omar et al.,, 2008; Sari, 2010) three variables of health care
utilisation were also included as determinants of self-perceived health, due to its
relationship to adverse events from the point of view of health: number of
hospitalisation days (hospital), days admitted to a day hospital service (day
hospital), and number of times that interviewees have used emergency services
(emergency). These variables have traditionally been included in the National
Health Survey in Spain. Table 1 summarises the characteristics of the sample
and the variables used.

In the empirical analysis, linear regression models estimated by ordinary least
squares method (OLS) were used.

The following model captures the final multivariate specification to be tested:

VAS =K+ aPA+p X+3SS + u(Green, 2012; Novales, 2000)
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where VAS (visual analogue scale) represents the level of self-perceived health,
K the intercept, PA the variable or vector of variables that reflect the metabolic
equivalents of different tasks, X the sociodemographic variables (gender, age
and educational level), SS the vector which includes the three variables of
consumption and utilisation of health services and n the error term.

Table 1. Sample characteristics; variables used and its descriptives.

Variables Mean St. Dev.
DEPENDENT
Self-perceived health: VAS (Visual Analogue Scale) (O=worst 69.860 19.341
self-perceived health, 100=best self-perceived health)
INDEPENDENTS
Physical activity (TOTAL and by areas of life)
METsTot: 6.446 6.107
METsWork: 1.770 4,992
METSs Disp 0.843 1.077
METsHom 2.589 2.902
METsLeis 1.243 1.488
Sociodemographics
Gender
Male (0) 48.50%
Female (1) 51.50%
Age
50-54 years 30.33%
55-59 years 23.92%
60-64 years 25.23%
65-70 years 20.52%
Level of education
Primary 27.95%
Secondary 54.99%
Tertiary 17-06%
Health services utilisation
Hospital: number of hospitalization days 0.094 0.292
Day hospital: days admitted to a day hospital service 0.106 0.292
Emergency: number of times that interviewees have used 0.172 0.378

emergency services

METs= metabolic equivalent of task METsTot= Sum of METS in different areas of life,
METsWork= METs in work, METsDisp= METSs in displacement, METsLeis= METSs in leisure
time. St. Dev.= Standard deviation. The final sample had 765 interviewees.

RESULTS

Tables 2 and 3 show three alternative versions or proposals for a model that
analyses the relationship between self-perceived health and the amount of PA
performed. These proposals vary in the number and type of independent
variables included. The difference between them is that in Table 2, Total METs
are considered, while in Table 3, METs are considered disaggregated by each of
the areas described in the methodology of the IPAQ.
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Physical activity

In the first and second model specification in Table 2, we can show that PA in
all areas of life together, Total METs, had a positive effect on self-perceived
health. However, there is a possible inverse effect, that is, that worse self-
perceived health leads to lower PA. The way to discount for this effect has been
to introduce the use of health services as control variables.

When analysing the relationship between PA in each of the areas and self-
perceived health in Table 3, results show that only the realisation of PA in leisure
time has a positive impact on the level of self-perceived health, even discounting
for the effect of health services utilisation.

Summarising, if considering PA in all areas of life together, it results in a
positive effect on self-perceived health. When analysing it by areas, only PA in
leisure time has a significant effect, with a 95% confidence level.

Sociodemographic variables

In the second specification of the model in Tables 2 and 3, in addition to PA,
sociodemographic variables are included. In these specifications we find that
women show worse self-perceived health than men, although this effect is not
statistically significant. Regarding age, one can see that compared with younger
individuals in the sample, those between 50-54 years, respondents in groups of
60—64 years and 65-70 years have worse self-perceived health, with no
significant difference between self-perceived health of the youngest and those
aged between 55 and 59 years. Finally, we can see that the higher the level of
education, the higher the value that individuals give to their health. These results
are also maintained when new variables are incorporated into the model, as
shown in the third specification.

Table 2. Physical activity and self-perceived health. OLS estimations.

(Model 1) (Model 2) (Model 3)
Coef. Sig Std.Err. Coef. Sig Std.Err. Coef. Sig Std.Err.
Const 68.112** (1.088) 70.964**  (3.164) 74.480** (3.079)
METsTot 0.271** (0.123) 0.247** (0.122) 0.153 (0.120)
Sociodemographics
Female -1.729 (1.399) -1.842 (1.358)
55-59 years -0.038 (0.031) -0.040 (0.031)
60-64 years -0.091**  (0.030) -0.094**  (0.029)
65-70 years -0.063** (0.030) -0.068**  (0.029)
Secondary 2.729 (1.745) 2.900 * (1.680)
Tertiary 7.295** (2.165) 6.811*  (2.086)
Health services
Hospital -5.131* (2.779)
Day hospital -9.097*  (2.544)
Emergency -6.684**  (1.888)
n 765 765 765
R? adjusted 0.006 0.033 0.088
InL -3.35e+003 -3.33e+003 -3.31e+003
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Note: sig.* indicates that is significant at 10% level. ** indicates that is significant at 5% level.

Table 3. Physical activity by areas of life and self-perceived health. OLS estimations.

(Modelo 1) (Modelo 2) (Modelo 3)
Coef. Sig Err.Est. Coef. Sig Err.Est. Coef. Sig Err.Est.
Const 67.055**  (1.298) 68.659**  (3.256) 68.659** (3.186)
METsTrab 0.259* (0.134) 0.183 (0.132) 0.183 (0.132)
METsDesp 0.862 (0.698) 0.895 (0.7112) 0.895 (0.679)
METsHog -0.282 (0.262) -0.169 (0.287) -0.169 (0.285)
METsOcio 1.890** (0.461) 1.732** (0.460) 1.732%* (0.466)
Sociodemographics
Female -0.587 (1.490) -0.587 (1.452)
55-59 years -0.036 (0.031) -0.036 (0.031)
60-64 years -0.093**  (0.030) -0.093**  (0.029)
65-70 years -0.070**  (0.030) -0.070*  (0.030)
Secondary 2.040 (1.742) 2.040 (1.684)
Tertiary 6.370** (2.163) 6.370**  (2.094)
Health services
Hospital 68.659**  (2.737)
Day hospital 0.183 (2.508)
Emergency 0.895 (1.864)
n 765 765 765
R? adjusted 0.026 0.050 0.101
InL -3.34e+003 -3.33e+003 -3.3e+003

Note: sig.* indicates that is significant at 10% level. ** indicates that is significant at 5% level.
Health services utilisation

In the last specification of the model estimated in Tables 2 and 3, three
variables related to use of health services are added to the main ones and the
sociodemographic variables. As expected, we can observe that the use of any of
the three health services is negatively and significantly related with self-perceived
health.

DISCUSSION

The results of this study show that in adults and elderly the level of PA has a
positive effect on their self-perceived health. Regarding the level of PA in different
areas of life, the analysis shows that the level of PA in leisure time is the one that
has a significant effect on self-perceived health.

These results partially confirm that encouraging PA can be considered as a
major public health strategy for the elderly (Serrano et al., 2013). PA can be
beneficial as a method of preventing the development of diseases, and can also
be therapeutic, by improving parameters of health and health-related quality of
life of elderly people (Garatachea et al., 2009). Previous studies confirm that the
more active a person is, the lower the health care costs for society (Yang et al.,
2011), possibly through lower utilisation of health resources and services. The
study done by Sari (2010) shows a negative relationship between PA and hospital
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stays, and researchers such as Bauman et al. (2009) argue that promoting PA
can be considered the best buy in public health.

Several studies have established the direct relationship between PA and
health of individuals (e.g. Abu-Omar et al., 2004, Blacklock et al., 2007; Gebel et
al., 2015; Mesters et al., 2014). Studies done in Spain have had a local approach
and have focused on showing the relationship between the amount of total PA
and self-perceived health (Ledn-Meadows et al., 2011; Serrano-Sanchez et al.,
2013).

The main contribution of this study is the identification of the area of PA that
relates to self-perceived health of people between 50 and 70 years in the general
context of the Spanish population. The physical activity done in leisure time is the
one which has the most impact on self-perceived health. It is important to note
that any strategies and policies to improve the health of the Spanish population
should especially consider the different physical activities done during leisure
time.

On the other hand, our study shows a negative relationship of self-perceived
health with age, confirming previous empirical evidence (Olsen & Dahl, 2007;
Pino et al., 2014; Romero et al). Moreover, a positive relationship to educational
level is obtained, confirming previous evidence from Spain (Karlsdotter et al.,
2012; Pino et al., 2014); women have lower values of self-perceived health,
confirming other studies (e.g. Olsen & Dahl, 2007), although this negative
relationship is not statistically significant. Regarding use of health services, a
greater use of them is negatively related to self-perceived health, as expected.

Finally, some of the limitations of this work should be pointed out, coming from
the use of subjective indicators to measure the level of PA and self-perceived
health. Although these indicators have been validated in previous studies in
different countries, including Spain, these variables may be subject to so-called
socially desirable response bias (inclination of interviewed people to attribute to
them behaviours and/or characteristics that are properly viewed by society). Also,
the use of a telephone survey based on a list of home telephones can introduce
some bias; however, this bias, if it exists, can be considered small given the age
range tested in this study. Finally, the inclusion of active and retired persons in
the sample could introduce some limitation to the interpretation of some results
by area of activity.

CONCLUSIONS

The study shows how in people between 50 and 70 years in Spain, the amount
of PA performed has a positive impact on self-perceived health. The analysis
done using the areas of PA points out that only PA developed in leisure time has
a significant effect on self-perceived health. Consequently, the PA developed in
leisure time could be viewed as an alternative for improving the health-related
guality of life of elderly people. An improvement on self-perceived health, in
addition to contributing to reducing health care costs associated especially with
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the treatment of chronic diseases, would help to improve the level of subjective
well-being.
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