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Abstract
Background: Healthy ageing is a complex construct, which involves multiple dimensions. The objective of this
study was 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 (sample expanded to 898,152). A
multidimensional model was designed based on the domains involved in the concept of healthy ageing from
the World Organization Health´s approach, and the environment dimension. For the analysis, two groups were
created per bi-stage cluster: healthy ageing and less healthy ageing. The probability of belonging to the
healthiest group was analyzed with bivariate and multivariate logit for complex samples.

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

Conclusions: The model of healthy ageing addresses multidimensional variables which are summarized in
three components: the intrinsic capacity, referring to the physical and mental health, the social and political
environment, and the interaction of the elderly with the environment. It was found that the poorest older adults
and women are less likely to belong to the healthiest group. Healthy aging plans must focus on socioeconomic
conditions and gender equity. 

Background
The ageing of the population represents a challenge for the health and social care systems. Globally, the
number of people over 60 has increased alarmingly in the last 30 years [1]. It is expected that by 2030, the
number of older people will exceed the number of children under the age of ten, while by 2050 they will be more
numerous than the adolescent population [1]. Interventions aimed at preventing diseases and disabilities have
proven to be cost-effective over time [2], so promoting healthy ageing in the population is appointed as the best
strategy. However, at present there is no consensus around its conceptualization, or the indicators that should
be considered when evaluating the effectiveness of interventions aimed at promoting healthy ageing [3].

The healthy ageing term is not a novel construct. It has been used at academic and political levels to make a
distinction between ill and not ill older adults [3, 4]. By using four operational de�nitions of healthy ageing
based on adaptations of the Rowe and Kahn de�nition of successful ageing, McLaughling et al. identi�ed a
prevalence of healthy ageing in the United States population ranging from 3.3–35.5%. The authors highlighted
that the large variation in the prevalence was the consequence of using rigid criteria, suggesting to give greater
importance to the presence of symptomatic disease or the impact that it has on the functional status of the
older person [4]. Similar �ndings were reported by Rodriguez et. al, who estimated that the prevalence of
healthy aging in the Spanish population varies from 4.5–49.2% depending on the criteria used to de�ne it [3]. In
2015, the World Health Organization (WHO) de�ned healthy ageing as "the process of promoting and
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maintaining functional capacity that allows well-being in old age." [5]. It is based on the interrelation between
the intrinsic capacity of a person and their environment, understood as the factors of the outside world. This
environment includes factors ranging from an individual level such as the interpersonal relationships, values
and attitudes, to a more service and system level that includes the built environment, access to services and
social and health policies [5].

The aim of this study was to develop a multidimensional model of healthy ageing and identify the
determinants associated with healthy aging, based on data from a national survey from Ecuador.

Design And Methods
Analytical cross-sectional study with a secondary database from the National Survey of Health and Well-being
of the Older Adult (SABE, 2010). The SABE survey was carried out with the objective of identifying the health
and nutrition conditions of people over 60 years of age in Ecuador. The sampling was random probabilistic
and three-stage proportional to the size of the population, with a representativeness at the level of region
(Coast and Sierra) and area (urban and rural) [6]. For the analysis of this study, we used the data of people of
65 years and over from the subsample of the SABE. Survey data is available online at:
https://anda.inec.gob.ec/anda/index.php/catalog/292.

Domains of the Healthy Ageing model
A healthy ageing model was developed based on the WHO concept of healthy ageing [5] and environment
characteristics. Three components were considered: intrinsic capacity, environment and older person-
environment interaction (Table 1). To determine the intrinsic capacity, we considered six domains:
physiological and metabolic health, geriatric syndromes, risk factors, physical capacity, cognitive capacity and
psychological well-being were considered. We considered the social well-being and the access of the older
person to socio-sanitary policies and services as domains of the environment. In addition, the interaction of the
older person with their environment was measured by considering their participation in the community and the
transfer and reception of help.
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Table 1
Components, domains and concepts of the healthy Ageing model for the older population in Ecuador

Healthy
ageing
components

Domains Concept

Intrinsic
capacity

Physiological
and
metabolic
health

Absence of the following diagnoses: arterial hypertension, diabetes,
cancer, chronic lung disease, cardiovascular disease, cerebrovascular
disease, arthritis, rheumatism, osteoporosis and osteoarthritis; or the
presence of these diseases, but they are under treatment or they do not
limit the functional status of the older person

Geriatric
syndromes

Absence of polypharmacy [7], urinary and fecal incontinence [8–10] and
falls [11–12].

Risk factors Absence of risk factors for cardiovascular disease such as blood
pressure > 150/90, fasting glucose ≥ 126, obesity (body mass index,
[BMI] ≥ 30), alcohol consumption more than 1 day a week, current and
past tobacco use, physical activity and hypercholesterolemia according
to Adult Treatment Panel III (ATP-III) [13].

Physical
capacity

A score of 6 out of 7 to the following: stand with the feet together keeping
eyes open, stand with the heel of one foot in front of the other foot, stand
on one foot without leaning or hold onto anything, feel able to get up
quickly from the chair �ve times, get up quickly from the chair �ve times,
feel able to get up from the chair with the arms on the chest �ve times,
and get out of the chair with the arms on the chest �ve times [3]. In
addition, the absence of disability was determined according to the Katz
activities of daily living (ADL) test [14].

Cognitive
ability

Absence of dementia and cognitive de�cit. Cognitive ability was obtained
from the modi�ed mini-mental assessment. A score ≥ 14 was used as a
cut-off point for the absence of cognitive de�cit [15].

Psychological
well-being

Absence of physical, sexual or psychological abuse was obtained by
directly asking the older person. For assessing depression, the Yesavage
geriatric depression scale in its short version was used, with a cut-off
point ≤ 4 [16–18].

Environment Social welfare Absence of negligence, and economic violence. Social risk was
determined by using the Gijón Scale, where a score of ≤ 9 was de�ned as
a good / acceptable social situation [19].

Political
environment

An older person bene�ciary of social security, or receiving a non-
contributory pension, and have access to health services, as well as
recipients of support from different institutions

Older
person-
environment
Interaction

Participation
in the
community

An older person participating in recreational activities, and acting as
volunteer in an institution or organization in the community at least once
a month [20].

Recipient or
provider of
support

An older person receiving or providing support from children, siblings and
other family or friends.

 

We selected a number of variables from the SABE Survey for each domain (Additional �le 1). The selection of
variables was done using the experience of previous studies focused on determining the prevalence of healthy
ageing, as well as the expertise of the researchers [3, 4].
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Statistical analysis
For the analysis, two theoretical groups were de�ned a priori: healthy ageing and less healthy ageing
(Additional �le 1). We used a bi-stage cluster descriptive analysis methodology to group older people by similar
characteristics, with the assumption that the variables of each domain presented a multinomial distribution.

At �rst, the domains were divided into intra-domain categories according to compliance with the theoretical
model, where the highest number re�ects a better health status with respect to each domain (Additional �le 2).
Next, people were grouped into two clusters according to the similarity of their inter-domain categories. In
addition, the characteristics of each group were compared, standardizing to the maximum score of ten to all
domains. With the means of the domains for each cluster, a radar graph was made that shows better scores
for cluster 1 than for cluster 2 (p value < 0.05), except in the domain of risk factors where the groups converge,
the only single domain with a non-signi�cant mean difference (Fig. 1). Finally, from the categories of the two
groups, a bivariate logit model was performed for complex samples with an expansion factor available in the
national database of SABE. Belonging to one or another cluster was used as a binary dependent variable.
Then, with the signi�cant variables (p < 0.05), a multivariate logit was performed for complex samples.
Explanatory variables 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
The sample was delimited to 1797 observations, corresponding to 898,152 adults aged 65 or over, after
applying the expansion factor. The 56.65% were women and 43.35% men. More than half of the individuals in
the sample were in the range of 65 and 74 years (58.47%). Complete information on the demographic
characteristics of the older population of Ecuador is detailed in Table 2.
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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°) Percentage (%)

Gender    

Woman

Man

Missing values

508876 56.66

387285 43.12

1991 0.22

Age 1991 0.22

65–74 years 475053 52.89

75–84 years 261416 29.11

85 years or more 76046 8.47

Missing values 85637 9.53

Area    

Urban

Rural

Missing values

584700 65.1

313452 34.9

0 0

Ethnic self-identi�cation    

Mestizo

White

Indigenous

Mulatto

Afro ecuadorian

Other

Missing values

575297 64.05

118342 13.18

93643 10.43

30569 3.4

30171 3.36

12600 1.4

37529 4.18

Level of education    

None 15181 1.69

Literacy center 19632 2.19

Kinder Garden 2745 0.31

Primary

High school

College

503793 56.09

82704 9.21
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Variable Frecuency (n°) Percentage (%)
g

Post graduate

Missing values
23778 2.65

2254 0.25

248065 27.62

 

The bi-stage cluster analysis determined two clusters with similar internal characteristics, cluster 1: healthy
ageing and cluster 2: less healthy ageing; cluster 1, grouped 53.15% of the sample, and cluster 2, 46.85%.
Table 3 describes the characteristics 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 years vs
31.18% of 85 years and older), older adults 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 to their perceived health status, the 91.46% of older people who consider
their health as excellent were in the healthy ageing group, and the 58.62% who were satis�ed with their life. In
the healthy ageing group, 61.7% of the older adults weren’t poor.
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Table 3
Socio-demographic characteristics for healthy and less healthy ageing. National Base SABE-Ecuador, 2010–

2011.
Variable Clúster 1 – Healthy

ageing (n)
Percentage Clúster 2 Less healthy

ageing (n)
Percentage

Gender        

Man 200574 60.74 129623 39.26

Woman 205012 47.54 226230 52.46

Age        

65–74 years 239846 57.41 177899 42.59

75–84 years 117437 51.29 111549 48.71

85 years or more 16204 31.18 35773 68.82

Area        

Urban 292002 55.74 231828 44.26

Rural 113750 47.47 125850 52.53

Ethnicity        

Mestizo 280883 56.00 220681 44.00

White 53999 51.47 50923 48.53

Indigenous 23955 35.02 44451 64.98

Afro ecuadorian 15452 64.69 8436 35.31

Mulatto 14900 56.64 11408 43.36

Other 4367 38.50 6977 61.50

Level of eduction        

None 4903 41.07 7036 58.93

Literacy 4522 26.01 12862 73.99

Kinder garden 1212 44.15 1533 55.85

Primary 240836 54.82 198513 45.18

High school 58032 76.03 18293 23.97

Bachelor 1717 100.00 0 0.00

College 18143 89.62 2102 10.38

Post Graduate 2254 100.00 0 0.00

1Income poverty = income less than USD 1.90 per day.
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Variable Clúster 1 – Healthy
ageing (n)

Percentage Clúster 2 Less healthy
ageing (n)

Percentage

Gender        

How do you consider
your health

       

Excellent 7180 91.46 670 8.54

Very good 14484 76.54 4440 23.46

Good 117367 73.79 41697 26.21

Regular 224147 53.24 196861 46.76

Bad 42574 27.33 113200 72.67

Are you satis�ed with
your life

       

Yes 373827 58.62 263883 41.38

No 30986 25.18 92084 74.82

Income poverty1        

No 272076 61.67 169120 38.33

yes 133676 41.48 188558 58.52

1Income poverty = income less than USD 1.90 per day.

 

Table 4 shows the results of the bivariate and multivariate analysis for healthy ageing. A woman was less
likely to belong to the healthy ageing group, compared to men (OR 0.58; 95% CI 0.46–0.74), this association
remained signi�cant in the multivariate analysis (OR 0.69; 95% CI 0.48–0.93). With regard to age, the group
over 85 years of age was less likely to be in the healthy ageing group compared to people between 65 and 74
years of age (OR 0.33; 95% CI 0.21–0.55); this association remained signi�cant 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; C.I. 95% 0.54–0.95); this association lost signi�cance in the multivariate analysis. An older adult with
secondary education 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 signi�cant in the multivariate
analysis (OR 2.22; 95% CI 1.16–4.23). An older adult 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
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28.49; CI 95 % 3.62–224.02). Those who were not satis�ed with their lives were less likely to be in the healthy
ageing group (OR 0.23; I.C. 95% 0.17–0.34). Older adults within the limits of poverty were less likely to be in the
healthy ageing group (OR 0.44; CI 95% 0.343–0.564). These variables maintained their signi�cant association
in the multivariate analysis (OR 14.39 I.C. 95% 2.92–70.82; OR 0.30 I.C. 95% 0.19–0.49; OR 0.61 I.C. 95% 0.42–
0.89) (Table 4).
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Table 4
Association between healthy ageing with sociodemographic variables. SABE-Ecuador national base, 2010–

2011.

  Bivariate analysis Multivariate analysis

Variable Odds
Ratio

IC 95% Value
p

Odds
Ratio

IC 95% Value
p

Gender            

Man Reference     Reference    

Woman 0.58 0.46–0.78 0.00** 0.69 0.48–0.93 0.01*

Age            

65–74 years Reference     Reference    

75–84 years 0.78 0.58–1.05 0.09 0.88 0.59–1.30 0.53

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 1.43 0.72–2.86 0.29 1.06 0.41–2.77 0.91

Afro ecuadorian 1.02 0.48–2.16 0.95 1.28 0.47–3.51 0.63

Mulatto 0.83 0.55 − 0.13 0.39 0.63 0.39–1.01 0.06

White 0.42 0.27–0.67 0.00** 0.69 0.34–1.39 0.29

Other 0.49 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 0.49 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 2.61 1.57–4.31 0.00** 2.22 1.16–4.23 0.02*

1 Income poverty = income less than USD 1.90 per day

*Value p signi�cant < 0.05

**Value p signi�cantt < 0.01
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  Bivariate analysis Multivariate analysis

College / post graduate 7.11 2.16–23.39 0.00** 2.85 0.79–
10.19

0.11

How do you consider your
health

           

Bad Reference     Reference    

Excellent 28.49 3.62–
224.03

0.00** 14.39 2.92–
70.83

0.00**

Very good 8.67 3.43–21.93 0.00** 7.62 1.64–
35.44

0.01*

Good 7.48 5.01–11.17 0.00** 6.61 3.76–
11.63

0.00**

Regular 3.02 2.18–4.19 0.00** 3.76 2.50–5.67 0.00**

Are you satis�ed with your life            

Yes Reference     Reference    

No 0.23 0.17–0.34 0.00** 0.3 0.18–0.49 0.00**

Income poverty1            

No Reference     Reference    

Si 0.44 0.34–0.56 0.00** 0.61 0.42–0.89 0.01*

1 Income poverty = income less than USD 1.90 per day

*Value p signi�cant < 0.05

**Value p signi�cantt < 0.01

Discussion
The efforts for associating a positive concept to the ageing process is not a recent endeavor. In the 44th
century BC, Cicero described ageing as a time of opportunities for positive change and productive functioning,
while in the 1940s the use of the successful ageing concept was linked to the �rst attempts to develop
indicators to determine the degree of satisfaction with life by the American Social Science Research Council
[20]. Later, in 1961, Havighurst adopted it, describing the successful ageing as an adaptive theory and a
testable experience [21]. This term was popularized by Rowe and Kahn, which concentrated on differentiate
"usual or normal" ageing from "successful" ageing. These authors developed the successful ageing concept to
encompass older adults who have a low probability of disease and disability, high physical and cognitive
capacity and an active commitment to life [22]. However, this conceptualization has been widely criticized for
its restrictive nature [23]. In addition, this conceptualization of successful ageing neglects the effect of the
sociocultural context and the older population's opinion of their own ageing experience and overestimates the
role of individual behavior [3–4, 20, 22].
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Other attempts to describe the ageing process from a positive perspective have been done in the European
Region. On 2002, the concept of active ageing was introduced with the aim of in�uencing the determinants of
ageing related to socio-health systems and the environment [24]. “Active” was de�ned as a continuous
participation in social, economic, cultural, spiritual and civic aspects and not only the ability to stay physically
active or participate in the workforce [24]. But this model has not been validated either. Paúl et al.,
demonstrated that most of the determinants of this model were not independent [25]; while Bélanger et al.
concluded that the active ageing concept could be considered as a human rights policy orientation rather than
an empirical measurement tool [26]. Likewise, other authors have pointed out the risk of discrimination that
exists when idealizing the concept of active ageing, as a status that all the older population should reach [24].

The interest in demonstrating that the ageing process isn’t homogeneous 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 don’t. The huge differences found by McLaughling et al. and Rodriguez-Laso
et. al in the prevalence of healthy ageing in the United States and Spanish population, respectively, highlighted
the need to use a more comprehensive criteria to identify the older population who is ageing in a better
condition [3–4]. The present study contributes with a novel multidimensional model to assess the healthy
ageing at population level, using a less rigorous de�nition, based on the WHO concept of healthy ageing [5]
and environment components.

The domains considered for the multidimensional model offer a more comprehensive view of healthy aging;
includes the following components: a) intrinsic capacity, which integrates elements of the physical and mental
health, such as geriatric syndromes, risk factors, physiological and metabolic helth, cognitive function, physical
capacity, and psychological well-being, b) social and political environment, and c) the interaction of the older
adult with their environment. These components, in turn, determine the functional capacity of the older adult
(Fig. 2). This comprehensive model breaks the paradigm that healthy is equal to the absence of physical
illness.

According this model, in Ecuador, slightly more than half of the older population is ageing healthily (53.15%).
This result is above the data reported in the United States and Spain [3–4]. This can be explained partly due to
the sociodemographic differences of the older adults included in the different studies, but particularly by the
healthy ageing model applied in the present investigation. In our model, the intrinsic capacity of an older
person 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 [25, 27].

An interesting �nding after the bi-stage cluster analysis is the similarity of the two groups, healthy and less
healthy, in the domain of risk factors. This behavior could show that, there are other elements that in�uence in
the healthy ageing. Previous research has demonstrated that certain risk factors such as: obesity, sedentary
lifestyle, smoking, alcohol consumption, have a great impact on the ageing process; but others elements,
including demographic, epidemiological geographical, or economic situation, could affect how each person
ages [28].

When analyzing the characteristics of the healthy ageing and less healthy ageing groups, the differences by
sex stand out. This could be explained by to the association described between high levels of multimorbidity
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and female sex, where older women show a worse health status when compared to men of the same age [29].
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 differences in health status by sex are reduced [30–31]. In our study, the
association between less healthy and female sex was maintained after adjusting for age and other variables,
which points to gender inequalities in the way of aging.

Other variables that were associated with healthy aging were age, educational and economic level. A positive
association between age and the presence multimorbidity and disability has been widely recognized [30, 32].
Several studies have shown that the level of education of an older person is associated with the level of
understanding of health issues, access to health services and adherence to medical treatments. [33–37].

According to our data, older adults in the worst economic situation are less likely to be in the healthy ageing
group, making them a highly vulnerable group. There is vast evidence of the association between a low
socioeconomic 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 in younger ages [38–40]

In the present study, no signi�cant difference was found between living in an urban or rural area. The
combination 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 [5, 41–42]. For this reason, the limitations of the environment, and not simply the place of
residence, could be a more important factor to consider when de�ning whether an older person is ageing in a
healthy way or not.

In addition, the self-perception that older adults have about their health, life and mood is important. In our
study, the majority of 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 ability and
a suitable environment that responds to their needs. This is what is known as the “disability paradox” [43]. The
well-being and satisfaction for a person, even in physiological conditions or severe disability, is explained by
their ability to adapt to their condition, and the balance achieved between their intrinsic capacity and the
environment [43–44].

We have some limitations in this study. The use of secondary source data restricted the model to existing
variables to determine the domains. The absence of a uni�ed and operational de�nition of healthy ageing
makes a direct comparison between studies impossible. It would be important replicated this study in different
populations, to obtain a better understanding of the proposed healthy ageing model. This study have some
strengthens. It contributes to the methodological discussion on healthy aging and proposes a
multidimensional model for its measurement and comparison between countries. To the knowledge of the
authors, the use of a de�nition of healthy ageing based on ten domains, which consider not only the intrinsic
capacity of the person, but also their environment and their interactions with it, has not been described in
previous studies. Some studies have reported the ability of the older adult population to adapt to their new
conditions, so qualify a person based on the presence or absence of a disease, without taking into account
whether or not it affects their functionality in life daily, it is inappropriate. The model applied in this study
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. This evidence suggests the importance of healthy aging
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policies focused on improving socioeconomic conditions and reducing gender inequalities. On the other hand,
it would be important that this study can be replicated in countries with different characteristics, to corroborate
the proposed multidimensional healthy ageing model.

Conclusion
The model of healthy ageing addresses multidimensional variables in nine domains, which are summarized in
three components: the intrinsic capacity, referring to the physical and mental health, the social and political
environment, and the interaction of the elderly with the environment. This model conceptualizes healthy aging
in a comprehensive way and can be replicated in other contexts. The model also discriminates between a
healthier and less healthy group. It was found that the poorest older adults and women are less likely to belong
to the healthiest group, so healthy aging plans must focus on socioeconomic conditions and gender equity.
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Figure 1

Radar chart showing two clusters with dimensions of the healthy ageing model The graph presents two
clusters: cluster 1 –in blue- “healthy”, cluster 2 –in red color-, “less healthy”. The number represents the health
status of each dimension, the closer it is to 10, the better health status according to each dimension.
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Figure 2

Multimensional model of healthy ageing The graph summarizes the components of the proposed
multidimensional model: a) intrinsic capacity [in blue] and b) environment [in red] and, c) interaction of the
older adult with the environment [in red], which determine the functional capacity of the elderly [in green].
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