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Abstract

Background: Healthy ageing is a complex construct which involves multiple dimensions. Previous studies of healthy
ageing have focused only on measuring the intrinsic capacity of the older person. The objectives of this study were to
design a multidimensional model of healthy ageing and to identify its determinants from national data in Ecuador.

Methods: A cross-sectional analytical study was carried out from the National Survey of Health and Well-being of the
Older Adult, 2010. Sample was 1797 adults aged 65 years or more. A multidimensional model was designed based on
the World Health Organization’s concept of healthy ageing. For the analysis, two groups were created: a healthy ageing
and a less healthy ageing group. Bivariate and multivariate logistic regressions were performed to analyze the prob-
ability of belonging to the healthy group according to sex, age, area of residence, level of education, perceived health
status, perceived life satisfaction, and poverty by income level.

Results: The 53.15% of the sample was classified in the healthy ageing group. Women and the poorest older adults
were less likely to be in the healthy ageing group (OR 0.58; 95% Cl 0.464-0.737; OR 0.44; 95% C| 0.343-0.564). Older
adults with secondary education or higher, who considered their health as excellent and who were satisfied with
their life, had a greater probability of being in healthy ageing group (OR 2.61; 95% Cl 1.586-4.309; OR 28.49; 95% Cl
3.623-224.02; OR 0.23; 95% CI 0.165-0.341).

Conclusions: This study contributes with a multidimensional approach to healthy ageing. It proposes to evaluate the
intrinsic capacity of the individual, the social and political environment and the interaction with it, through indicators
that discriminate who are ageing in a healthy way and who are not. By using this model, it was identified that gender
and economic situation seem to play an important role on heathy ageing of the Ecuadorian population. Public
policies are necessary to promote healthy ageing, especially focused on improving socioeconomic conditions and
gender equity.
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Background

The ageing of the population represents a challenge for
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the number of children under the age of ten [1]. Multi-
ple chronic conditions affect this population, impacting
negatively in their quality of life and increasing their use
of health and social care services [2]. Interventions aimed
at preventing diseases and disabilities have proven to be
cost-effective over time [3], so promoting healthy ageing
in the population is appointed as the best strategy. How-
ever, until now there is no consensus around its concep-
tualization and how to measure it [4].

The efforts for associating a positive concept to the age-
ing process are not a recent endeavor. In the forty-fourth
century BC, Cicero described ageing as a time of oppor-
tunities for positive change and productive functioning,
while in the 1940s the use of the successful ageing concept
was linked to the first attempts to develop indicators to
determine the degree of satisfaction with life [5]. Later,
Havighurst adopted it, describing the successful ageing
as an adaptive theory and a testable experience [6]. But
it was Rowe and Kahn [7] who popularized it to make a
differentiation between “usual or normal” ageing from
“successful” ageing. According to them, successful ageing
encompasses older adults who have a low probability of
disease and disability, high physical and cognitive capac-
ity and an active commitment to life [7]. This conceptu-
alization has been widely criticized and discarded for its
restrictive approach [4-8].

Other attempts to describe the ageing process from a
positive perspective have been done in Europe, by intro-
ducing the concept of active ageing [9]. “Active” was
defined as a continuous participation in social, economic,
cultural, spiritual and civic aspects and not only the abil-
ity to stay physically active or participate in the workforce
[9]. But this model has not been validated either. Paul,
Ribeiro and Teixeira [10] demonstrated that most of the
determinants of this model were not independent; while
Bélanger and colleagues [11] concluded that the active
ageing concept could be considered as a human rights
policy orientation rather than an empirical measurement
tool. Other authors have pointed out the risk of discrimi-
nation when idealizing the concept of active ageing, as a
status that the entire older population should reach [9].

The healthy ageing term has been used at academic
and political levels, to make a distinction between ill
and not ill older adults, based mainly on their physi-
cal and mental attributes [4, 5]. In the United States,
McLaughling, Jette and Connell [12] identified a preva-
lence of healthy ageing ranging from 3.3 to 35.5%. They
used four operational definitions of healthy ageing
based on the Rowe and Kahn definition of successful
ageing. The authors highlighted that the large variation
in the prevalence was the consequence of using rigid
criteria, suggesting that greater importance should be
given to the presence of symptomatic disease or the
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impact that it has on the functional status of the older
person [12]. Similar results were found in a study of the
Spanish population, with a prevalence of healthy ageing
ranging from 4.5 to 49.2%, depending on the criteria
used to define it [4]. Recently, Dieteren and colleagues
[13] published results of the ageing trajectories of a
cohort of older adults, using the Healthy Ageing Index
(HAI). The HAI predicts mortality, independently of
the age or the presence of comorbidities, based on five
physiological indicators. The authors highlighted the
differences in the ageing trajectories, based on sex,
nutrition and physical activity to achieve an optimal
ageing [13].

In 2015, the World Health Organization (WHO)
provided a more holistic definition of healthy ageing,
defining it as “the process of promoting and maintain-
ing functional capacity that allows well-being in old
age” [14]. It is based on the interrelation between the
intrinsic capacity of a person and their environment.
Intrinsic capacity refers to all the mental and physical
capacities that a person can rely on, including their ability
to walk, think, see, hear, and remember. The environment
includes interpersonal factors, such as the relationships
that the older adult develops with other people and their
participation in the community, contextual factors such
as access to services, existing health and social policies,
and the physical environment [14].

The aim of this study was to develop a multidimen-
sional model of healthy ageing that incorporates meas-
urements of the intrinsic capacity of the individual, the
social and political environment, and the interaction with
the environment. Additionally, we identified the determi-
nants associated with healthy ageing, based on data from
a national survey from Ecuador.

Design and methods

Analytical cross-sectional study with a secondary data-
base from the National Survey of Health and Well-being
of the Older Adult, 2010 (SABE, 2010).The SABE survey
was carried out by the National Institute for Statistics
and Census (INEC) and the Ministry of Economic and
Social Inclusion (MIES) to identify the health and nutri-
tion conditions of people over 65years in Ecuador. The
sample was random, probabilistic, and three-staged, pro-
portional to the size of the population [15]. It was repre-
sentative for the population over the age of 65, according
to the 2010 Census of INEC. The sample was limited to
1797 observations, corresponding to 898,152 adults aged
65 and over, after applying the expansion factor -sug-
gested by the INEC to expand the sample to population
size in 2010-. Survey data is available online at: https://
anda.inec.gob.ec/anda/index.php/catalog/292 [16].
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Components and domains of the healthy ageing model

A healthy ageing model was developed based on the
WHO concept of healthy ageing [14]. Three components
were considered: a) the intrinsic capacity, referring to
the physical and mental health, b) the social and political
environment, and c) the interaction of the older adult with
the environment. To determine the intrinsic capacity, six
domains were considered: 1) physiological and metabolic
health, 2) geriatric syndromes, 3) risk factors, 4) physical
capacity, 5) cognitive capacity, and 6) psychological well-
being (Fig. 1). The physiological and metabolic health
domain considered whether the individual has/had can-
cer, or has diabetes, hypertension or other chronic dis-
eases, but they are under treatment or do not limit the
functional status of the older person. The geriatric syn-
dromes domain includes the absence of urinary and fecal
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incontinence, the number of falls and the presence of
polypharmacy. In the risk factors domain we included
measurements for cardiovascular risk, consumption
of alcohol, tobacco, and physical activity. The physical
capacity domain included compliance with activities of
daily living, and a self-reported assessment of mobility,
while the cognitive ability domain involved an assess-
ment of dementia or cognitive impairment. The absence
of physical, sexual, and psychological abuse, as well as
absence of depression, where included in the psychologi-
cal well-being domain.

The social and political environment component con-
sidered two domains: 1) the social welfare domain, which
incorporated the social situation data as well as the pres-
ence of negligence or economic violence, and 2) the polit-
ical environment domain, which measured if the older

Geriatric syndromes,
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wellbeing

Cognitive
function

the functional capacity of the elderly

Fig. 1 Multimensional model of healthy ageing. The graph summarizes the components of the proposed multidimensional model: a intrinsic
capacity [in red], b social and political environment [in green] and ¢ interaction of the older adult with the environment [in blue], which determine

hysiological and
metabolical
health
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person had access to social security, health services and
support from different institutions.

The component of interaction of the older adult with
the environment involved the following domains: 1) par-
ticipation of the older adult in the community, and 2)
support provided by them and/or received from children,
siblings and other family members or friends.

For each of the domains, criteria were established
based on prior knowledge [5, 17-29], to conform two
groups: a healthy group and a less healthy group (Table 1).

Statistical analysis

Based on the proposed theoretical model (Table 1),
variables from the SABE survey were selected using the
experience of previous studies focused on determining
the prevalence of healthy ageing, as well as the exper-
tise of the researchers [4, 12]. From these variables, two
theoretical groups were defined a priori: a healthy ageing
group and a less healthy ageing group (Additional file 1).
A two-stage cluster subdivision into intra-domain cat-
egories was performed according to compliance with the
theoretical model, where the highest number reflects a
better health status with respect to each domain, being
10 the highest score. Then, using a two-stage cluster cat-
egorization process, people were grouped into two clus-
ters according to the similarity of their inter-domain
categories. A radar graph was designed with the means
of the domains for each cluster. It showed better scores
for cluster 1 (healthy ageing group) than for cluster 2 (less
healthy ageing group) (p value <0.05), except in the risk
factors domain, where a significant mean difference was
not found (Fig. 2).

Finally, a bivariate logistic regression for complex sam-
ples, with an expansion factor available at the SABE data-
set, was performed with the dependent variable of being
part of the healthy ageing group. Then, with the signifi-
cant variables (p <0.05), a multivariate logistic regression
for complex samples was performed. Explanatory vari-
ables were age, sex, area of residence, level of education,
perceived health status, perceived life satisfaction, and
poverty by income level. Statistical programs STATA®
version 15.1, and SPSS® from IBM® version 25 were used
for the statistical analysis.

Results
In the analyzed data, 56.65% were women and 43.35%
men. More than half of the individuals were in the range
of 65 to 74 years old (58.47%). Complete information on
the demographic characteristics of the sample is detailed
in Table 2.

According to previously established criteria and clus-
ter analysis, 53.15% of the sample was grouped into the
healthy ageing group, and 46.85% corresponded to the
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less healthy ageing group. Table 3 describes the char-
acteristics of these groups. The healthy ageing group
showed a higher proportion of men than women (60.74%
vs 47.54%, respectively), younger older adults (57.41%
between 65 to 74 vs 31.18% of 85years old and older),
living in urban areas (55.74%) rather than in rural areas
(47.47%), mestizos (56% vs 35% of indigenous) and older
adults with higher education (89.62% with college vs
41.07% without formal education). Regarding perceived
health status, 91.46% of older adults, who considered
their health as excellent, and the 58.62% who were satis-
fied with their life, were in the healthy ageing group. In
this group, 61.7% of the older adults were not poor.

Table 4 shows the results of the bivariate and multi-
variate analysis for healthy ageing group. Women were
less likely to belong to the healthy ageing group, com-
pared to men (OR 0.58, 95% CI 0.46-0.74), this associa-
tion remained significant in the multivariate analysis (OR
0.69, 95% CI 0.48-0.93). With regard to age, the group
over 85years was less likely to be in the healthy ageing
group compared to people between 65 to 74years (OR
0.33, 95% CI 0.21-0.55); this association remained sig-
nificant in the multivariate analysis (OR 0.24, 95% CI
0.14-0.41). An older adult living in rural areas was less
likely to be in the healthy ageing group (OR 0.71, 95% CI
0.54-0.95); this association lost significance in the mul-
tivariate analysis. Older adults with secondary educa-
tion or higher had 2.61 times the probability of being in
the healthy ageing group (95% CI 1.59-4.31), compared
with primary education, and this association remained
significant in the multivariate analysis (OR 2.22, 95% CI
1.16-4.23). Older adults who considered their health as
excellent had a greater probability of being in the healthy
ageing group, compared to those who considered their
health as poor (OR 28.49, 95% CI 3.62-224.02). Those
who were not satisfied with their lives were less likely to
be in the healthy ageing group (OR 0.23, 95% CI 0.17—
0.34). Older adults within the limits of poverty were less
likely to be in the healthy ageing group (OR 0.44, 95% CI
0.343-0.564). These variables maintained their signifi-
cant association in the multivariate analysis (OR 14.39,
95% CI 2.92-70.82; OR 0.30, 95% CI 0.19-0.49; OR 0.61
95% CI 0.42-0.89) (Table 4).

Discussion

The interest in demonstrating that the ageing process
is multidimensional concept is not a novel concern. By
using different conceptualizations, many researchers
have tried to describe the differences among those who
age in better conditions and those who do not. The dif-
ferences found by McLaughling, Jette and Connell [12]
and Rodriguez-Laso and colleagues [4] in the preva-
lence of healthy ageing in the United States and Spanish
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Fig. 2 Radar chart showing two clusters with domains of the healthy ageing model. The graph presents two clusters: cluster 1 —"“the healthy ageing
group’, and cluster 2 —"the less healthy group” The number represents the health status of each domain, the closer it is to 10, the better health status

population, respectively, highlighted the need to use a
more comprehensive criteria to identify the older popula-
tion who is ageing in a better condition [14].

The present study contributes with a novel multidi-
mensional model to assess the healthy ageing, based on
the WHO concept, using a less rigorous definition that
incorporates the role of the environment and the interac-
tion of the older adult with it [14]. This comprehensive
model breaks the paradigm that being healthy is equal to
the absence of physical illness.

According to this model, in 2010, more than half
(53.15%) of the population over 65years old belonged to
the group of healthy ageing in Ecuador. This result differs
from the data reported in the United States and Spain [4,
12]. This can be explained partly due to the sociodemo-
graphic differences of the older adults included in the dif-
ferent studies, but particularly by the multidimensional
healthy ageing model applied in the present investigation.
In our model, the intrinsic capacity of an older person
with a healthy ageing was not limited to the absence of
a disease or risk factors. As previous studies have shown
that, despite physical limitations and structural obstacles,
older people can be considered successful or active, given
the compensation process they go through as they age [6,
10].

An interesting finding after the two-stage cluster
analysis is the similarity of the two groups, healthy and
less healthy, in the risk factors domain. This behavior
could reinforce the idea that the ageing process and
its trajectory does not only depend on the deteriora-
tion of the intrinsic capacity of the individual, but also
on the environment where the person resides. Previ-
ous research has demonstrated that certain risk factors
such as: obesity, sedentary lifestyle, smoking, alcohol
consumption, have a great impact on how a person
ages; but other elements of the environment, including
demographic, epidemiological geographical, or eco-
nomic situation, could affect the ageing trajectory too
[13, 30].

In this study, women were less likely to belong to the
healthy ageing group compared to men. This could be
explained due to the association described between high
levels of multimorbidity and female sex, where older
women show a worse health status when compared to
men of the same age [31]. Yet, other authors have pointed
out that this association is more linked to age than sex,
since it has been seen that after the age of 80 the differ-
ences in health status by sex are reduced [6, 30]. In this
study, the association between less healthy and female
sex was maintained after adjusting for age and other
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Table 2 Demographic and socio-economic characteristics,
older adults included in the study. National SABE-Ecuador survey,
2010-2011

Variable Frecuency (n°) Relative
Frequency
(%)
Gender
Woman 508,876 56.66
Man 387,285 4312
Missing values 1991 0.22
Age 1991 022
65-74years 475,053 52.89
75-84 years 261,416 29.11
85 years or more 76,046 847
Missing values 85,637 9.53
Area
Urban 584,700 65.1
Rural 313452 349
Missing values 0 0
Ethnic self-identification
Mestizo? 575,297 64.05
White 118,342 13.18
Indigenous 93,643 1043
Mulatto® 30,569 34
Afro ecuadorian 30171 336
Other 12,600 14
Missing values 37,529 418
Level of education
None 15,181 1.69
Literacy center 19,632 2.19
Kinder Garden 2745 0.31
Primary 503,793 56.09
High school 82,704 921
College 23,778 2.65
Post graduate 2254 0.25
Missing values 248,065 2762

2 Mestizos = ethnic group born from the cross between Europeans, indigenous
and Africans during the colonial era. It is a hegemonic category that includes
other socio-racial identities, including indigenous people themselves and black
people with all their derivations

b Mulatto = relating to black people of African descent mixed socio-racially with
white or mestizo populations

variables, which points to gender inequalities in the way
of ageing.

Age, educational level and economic status were also
associated with healthy ageing. As a person ages, their
risk for suffering from multiple chronic conditions and
disability increases, impacting negatively on their intrin-
sic capacity and consequently in their functional capacity
[32-34]. Therefore, it was not surprising that in our study
individuals of 85years old or more showed lower odds of
experiencing a healthy ageing. On the other hand, having
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a higher educational level increased the odds of being in
the healthy ageing group. These results coincide with pre-
vious studies that have shown the positive effect of edu-
cation in older adults to access to health services, adhere
to medical treatments and understand health issues,
which in turn contributes to improve their quality of life
[35-41].

According to our data, older adults in the worst eco-
nomic situation were less likely to be in the healthy age-
ing group, making them a highly vulnerable group. There
is vast evidence of the association between a low socio-
economic level and poorer physical and mental health in
older adults, as a consequence of exposure to a greater
number of risk factors, anxiety, and less access to health
services from younger ages [40—42].

In the present study, no significant difference was
found between living in an urban or rural area. The com-
bination of an unfavorable external environment for the
older population, as well as personal poverty increase
their risk of having a poor physical, psychological and
mental health status, social isolation, and higher risk of
death [43, 44]. For this reason, the limitations of the envi-
ronment, and not simply the place of residence, could
be a more important factor to consider when defining
whether an older person is ageing in a healthy way or not.

Self-perceived health status and life satisfaction were
also associated with healthy ageing. In this study, most
of the older adults who had a positive perception of their
health were categorized in the healthy ageing group. This
may be because the healthy ageing group includes people
with the best intrinsic capacity and an environment that
meets their needs. However, this could also be explained
in terms of the “disability paradox”; where in presence
of severe disability, a person reports high quality of life,
due to their ability to adapt to their condition, finding a
balance between their intrinsic capacity and the environ-
ment [45, 46].

We have some limitations in this study. SABE was
conducted 11 years ago, so the reported findings might
not reflect the current situation of the Ecuadorian older
population. In the last 11 years, Ecuador has experienced
important political and socioeconomical changes that
could have modified the situation of the older population.
However, this is the only survey carried out in the older
adult population on a national scale. There is no recent
or updated information on the situation of the elderly in
Ecuador; therefore it was not possible to perform an anal-
ysis of the trend of healthy ageing over time. In the same
way, it was not possible to extrapolate the data obtained
to the current population, nor to propose a prevalence
of healthy ageing, under current conditions. This would
require data collection over time, which would be an
important recommendation for future studies.
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Table 3 Socio-demographic characteristics for healthy and less healthy ageing. National Base SABE-Ecuador, 2010-2011
Variable Healthy ageing (n) Relative frequency (%) Less healthy ageing (n) Relative
frequency
(%)
Gender
Man 200,574 60.74 129,623 39.26
Woman 205,012 47.54 226,230 5246
Age
65-74years 239,846 5741 177,899 42.59
75-84years 117,437 51.29 111,549 48.71
85years or more 16,204 31.18 35,773 68.82
Area
Urban 292,002 55.74 231,828 44.26
Rural 113,750 4747 125,850 52.53
Ethnicity
Mestizo 280,383 56.00 220,681 44.00
White 53,999 5147 50,923 48.53
Indigenous 23,955 3502 44,451 64.98
Afro ecuadorian 15,452 64.69 8436 3531
Mulatto 14,900 56.64 11,408 4336
Other 4367 38.50 6977 61.50
Level of eduction
None 4903 41.07 7036 5893
Literacy 4522 26.01 12,862 73.99
Kinder garden 1212 4415 1533 55.85
Primary 240,836 5482 198,513 4518
High school 58,032 76.03 18,293 23.97
Bachelor 1717 100.00 0 0.00
College 18,143 89.62 2102 10.38
Post Graduate 2254 100.00 0 0.00
How do you consider your health
Excellent 7180 91.46 670 8.54
Very good 14,484 76.54 4440 2346
Good 117,367 73.79 41,697 26.21
Regular 224,147 53.24 196,861 46.76
Bad 42,574 27.33 113,200 7267
Are you satisfied with your life
Yes 373,827 58.62 263,883 4138
No 30,986 2518 92,084 74.82
Income poverty®
No 272,076 61.67 169,120 3833
yes 133,676 4148 188,558 5852

? Income poverty =income less than USD 1.90 per day

Additionally, the variables included in the domains
were restricted to those available in the national survey.
Despite the richness of the data, we did not have more
in-depth information on laboratory or clinical tests. It is
possible that some data contained memory and informa-
tion biases, particularly data that required a clinical diag-
nosis, as in the case of previous diseases. On the other

hand, due to the characteristics of the study, it was not
possible to make cause-effect inferences. Finally, the
absence of a unified and operational definition of healthy
ageing makes a direct comparison between studies
impossible.

The main strength of this study is the design of a
multidimensional model of healthy ageing, for which
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Table 4 Association between healthy ageing group with determinants. SABE-Ecuador national base, 2010-2011
Bivariate analysis Multivariate analysis

Variable Odds Ratio 95% IC p-Value Odds Ratio 95% IC p-Value
Gender

Man Reference Reference

Woman 0.58 0.46-0.78 0.00%* 0.69 048-0.93 0.01*
Age

65-74years Reference Reference

75-84years 0.78 0.58-1.05 0.09 0.88 0.59-1.30 053

85 years or more 0.33 0.21-0.55 0.00** 0.24 0.14-0.42 0.00**
Area

Urban Reference Reference

Rural 0.71 0.54-0.95 0.02* 0.98 0.67-1.47 0.92
Ethnicity

Mestizo® Reference Reference

Indigenous 143 0.72-2.86 0.29 1.06 041-2.77 0.91

Afro ecuadorian 1.02 048-2.16 0.95 1.28 0.47-3.51 0.63

Mulatto 083 0.55-0.13 0.39 0.63 0.39-1.01 0.06

White 042 0.27-0.67 0.00** 0.69 0.34-1.39 0.29

Other 049 0.19-1.27 0.14 0.29 0.08-1.04 0.06
Level of education

Primary Reference Reference

None 0.57 0.19-1.72 0.32 049 0.14-1.65 0.25

Literacy 0.28 0.11-0.76 0.01 0.28 0.10-0.78 0.02

Kinder gander/ primary 0.65 0.06-7.10 0.72 0.66 0.06-6.71 0.73

High school 261 1.57-4.31 0.00** 222 1.16-4.23 0.02*

College / post graduate 7.1 2.16-23.39 0.00** 2.85 0.79-10.19 0.11
How do you consider your health

Bad Reference Reference

Excellent 2849 3.62-224.03 0.00** 14.39 2.92-70.83 0.00%*

Very good 8.67 343-2193 0.00%* 7.62 1.64-3544 0.01*

Good 748 5.01-11.17 0.00** 6.61 3.76-11.63 0.00**

Regular 302 2.18-4.19 0.00%* 3.76 2.50-5.67 0.00%*
Are you satisfied with your life

Yes Reference Reference

No 0.23 0.17-0.34 0.00** 03 0.18-049 0.00**
Income poverty?

No Reference Reference

Si 044 0.34-0.56 0.00%* 061 042-0.89 0.01*

? Income poverty =income less than USD 1.90 per day
*Value p significant <0.05; **Value p significantt <0.01

secondary data from a national survey was used. The pro-
posed model offers a holistic approach to healthy ageing,
which includes components such as the environment and
the interaction of the older adult, which have not previ-
ously been addressed. This model contributes not only
to understanding the heterogeneity of ageing, but also
to identifying the group of older adults who need to be
prioritized in public policies. The evidence suggests the

importance of healthy ageing policies focused on improv-
ing socioeconomic conditions and reducing gender
inequalities.

Conclusion

The model of healthy ageing addresses multidimen-
sional variables in nine domains, which are summarized
in three components: the intrinsic capacity, referring to
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the physical and mental health, the social and political
environment, and the interaction of the older adults with
the environment. This model conceptualizes healthy age-
ing in a comprehensive way, discriminating between the
healthy group and the less healthy group. By using this
model, it was identified that gender and economic situ-
ation seem to play an important role on heathy ageing of
the Ecuadorian population. Public policies are necessary
to promote healthy ageing, especially focused on improv-
ing socioeconomic conditions and gender equity.
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