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ABSTRACT

Introduction: Understanding the relationship between healthy ageing (HA) and sociodemographic variables among 
older adults is imperative for developing effective strategies and interventions to enhance the quality of life in ageing 
populations. Materials and methods: This cross-sectional study analysed a secondary data of older adults aged 60 
and over (n=34,051) from the 2017 Thai older adults survey. Exploratory Factor Analysis (EFA) identified latent HA 
structures, while Confirmatory Factor Analysis (CFA) validated the model. Regression factor scores were obtained. 
Multiple linear regression was used to examine associations between sociodemographic variables and HA (Factor 
scores). Results: EFA identified eight latent HA structures: Activity of Daily Living, Functional Ability, Health Dete-
rioration, Cognitive Function, Healthy Behaviour, Community Participation, Unhealthy Behaviour, and Subjective 
Health and Well-being, explaining 63.24% of the total variance (KMO = .893). CFA further validated the HA model 
(CFI = .892, TLI = .883, RMSEA = .055). Older age was consistently linked to poorer HA across all domains (p<0.001) 
but associated with lower unhealthy behaviour (p<0.001). Demographically, being male, married, and living with 
a spouse was associated with better HA (p<0.001). Socioeconomically, higher education and greater income sat-
isfaction were positively associated with HA (p<0.001), though higher education negatively related to community 
participation (β=-.0124, p<0.001). Living alone was linked to better physical health but poorer health behaviour 
and lower subjective well-being (p<0.001). Conclusion: These findings underscore the significant role of addressing 
social determinants of health, particularly education and income, in promoting healthy ageing.
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INTRODUCTION

Population ageing is a global and regional megatrend, 
particularly pronounced in Asia-Pacific, where 61% of 
the world’s older population (672 million people aged 
60 or over) resided in 2022. By 2050, older persons 
are projected to constitute 26% of the Asia-Pacific 
region, totalling 1.3 billion people (63% of the global 
total). This demographic shift poses challenges and 
opportunities for societies, affecting various aspects of 
sustainable development (1). Thailand, ranking in the 
top 10 countries with a high proportion of older people 
(20% in 2022), is experiencing rapid population ageing. 
Projections suggest that the proportion of older adults in 
Thailand will nearly double, reaching almost 40% in the 
next three decades (2,3) 

The demographic shifts we observe go beyond mere 

numerical changes, introducing intricate challenges 
in areas such as health services, social support, and 
overall well-being. Our research aligns with the Thai 
government’s strategy, as outlined in their response 
to improve the well-being of older individuals and 
sustainable society (4). Additionally, we adhere to the 
United Nations Decade of Healthy Ageing: Plan of 
Action 2021-2030 (5). Considering these circumstances, 
prioritising healthy ageing emerges as a vital approach 
to navigate the complexities of the current situation. 
Healthy ageing, characterized not only by the absence 
of disease but also by the sustained maintenance of 
physical and mental functionality, social engagement, 
and subjective well-being in later life, takes on significant 
importance (6–9).

In the pursuit of understanding healthy ageing, 
various factors have been identified in the literature, 
including geographical diversity, physical and social 
environments, and the influence of sociodemographic 
variables. Examining health disparities among older 
individuals reveals a complex interplay of genetic and 
environmental factors, alongside personal characteristics 
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such as sex, marital status, and economic status  (6,10–
14).

Moreover, previous studies in Thailand also identified 
multidimensional health of the older adults related 
geographical variation, physical environment 
demographic and economic status (13,14). However, 
there remains a lack of comprehensive variables to 
capture the entirety of health status, as well as a need 
for nationally representative data. This highlights a 
significant research gap in understanding healthy ageing 
within the specific context of Thailand, even as the 
population rapidly ages.

Addressing this gap, our study aims to comprehensively 
explore the multidimensional aspects of healthy 
ageing, validate its underlying structures, and identify 
the sociodemographic factors associated with each 
domain. Through this investigation, we expect to 
contribute insights to the demographic dynamics of 
Thailand. Recognising the intricacies of healthy ageing 
in this context and understanding their relations with 
sociodemographic variables are crucial for developing 
effective strategies and interventions. While focused 
on Thailand, our findings on healthy ageing and 
sociodemographic factors may also be relevant to other 
Southeast Asian countries with similar demographic 
profiles, providing useful insights for the broader region.  
These efforts are directed towards fostering well-being 
and enhancing the overall quality of life for ageing 
populations.

MATERIALS AND METHODS 

Study design and Sample
This study employed a cross-sectional analysis, utilising 
data from the 2017 survey of older persons in Thailand. 
The sampling strategy involved a two-stage approach, 
stratified across 77 provinces. In the first stage, areas 
were categorised as municipal or non-municipal, with 
household selection constituting the second stage. 
Trained personnel conducted data collection, and further 
details about the process can be found in the report from 
the Thai National Statistical Office (Thai NSO) (15,16). 
We initially drew a sample of 41,752 individuals aged 
60 and above from the dataset. 

Variables
The sociodemographic variables included age (in 
years), gender (male, female), area of residence 
(municipal, non-municipal), marital status (married, not 
married), education level (no or low education, higher 
education), income (adequate, inadequate), and living 
arrangement (living alone, living with a spouse only, 
young immediate household (live with a child without 
a grandchild), skip-generation household (live with a 
grandchild without their parent), extended family (live 
with a child and a grandchild), and other). Further 
details on the categorisation of living arrangements can 

be found elsewhere (17).

The healthy ageing domains comprised a comprehensive 
set of 29 observed variables, representing various 
aspects of functionality and well-being. The selection 
of variables was guided by the healthy ageing concept, 
literature in healthy ageing determinants (6–13,18), and 
the available data set (15). These variables included 
putting on clothes, washing face/brushing teeth, taking 
a bath, toileting, putting on shoes, combing, eating, 
getting out of bed, carrying things weighing 5 kilograms, 
walking 200-300 meters, climbing up 2-3 stairs, 
transporting, sitting up, defecation, urination, vision, 
hearing, calculating, taking medication, participation 
in funeral groups, participation in senior groups, 
community participation, fruit and vegetable intake, 
drinking enough water, exercise, smoking, alcohol 
consumption, happiness, and self-rated health (SRH). 
Further details on observed variables can be found in 
Supplementary Table SI.

Statistical Analysis
Descriptive statistics described the sociodemographic 
characteristics of the older adults. Exploratory Factor 
Analysis (EFA) with varimax rotation identified latent 
structures within the 29 variables. Subsequently, 
Confirmatory Factor Analysis (CFA) with second-
order CFA techniques validated the model. Factor 
scores, obtained through refined methods to obtain 
standardized scores (19), quantified healthy ageing’s 
regression factor scores for each respondent within 
each domain. Multiple regression analysis investigated 
the relationship between sociodemographic factors and 
healthy ageing domains. Two models were created: 
Model 1 included only age as explanatory, while Model 
2 incorporated all sociodemographic variables. Results 
were weighted by population as provided by the Thai 
NSO, and statistical significance was set at p < 0.05. 
Data analyses were conducted using SPSS V.29 (IBM) 
and R-studio for Windows.

Ethical Clearance
The datasets utilized in this study are accessible 
following approval of a data-use agreement by the Thai 
NSO committee. Not applicable.

RESULTS 

From the initial sample of 41,752, a total of 7,071 
individuals (16.8%) were excluded due to missing 
data on sociodemographic and healthy ageing related 
variables, as well as proxy responses. The final analysis 
included 34,051 older people. 

Characteristics of the older adults and their Healthy 
Ageing 
The characteristics of older adults are presented in 
Table I. The mean age of respondents is 69.61 ± 7.93. 
Significant gender disparities are noted, with 55.1% 
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females and 44.9% males (P < .0001). Non-municipal 
residents account for 58.8%, while 41.2% reside 
in municipal areas. The majority of older adults are 
married and currently living with their spouse (59.9%). 
Educational disparities are observed, with 89.3% having 
low education levels and 10.7% having higher education. 
Almost half (43.8%)  report inadequate income, while 
56.0% report adequate income. Extended family was the 

Figure 1: Healthy ageing domains from the EFA

Table I: Characteristics of the older adults 

Sociodemographic Variables % P-value

Age (mean ± SD) 69.61 ± 7.93

Sex < .0001

   Female 55.1

   Male 44.9

Residence area < .0001

   Non-municipal 58.8

   Municipal 41.2

Marital Status < .0001

   Non-Married 35.3

   Married 59.9

Education < .0001

  Lower 89.3

  Higher 10.7

Income < .0001

  Inadequate 43.8

  Adequate 56.0

Living arrangement < .0001

  Living alone 10.8

  Living with a spouse only 20.8

  Young immediate household 23.4

  Skip-Generation household 8.9

  Extended family 27.7

  Other 8.3
The results are population weighted.  
P values are from Chi square test.

most common living arrangement for the older adults, 
comprising nearly one third (27.7%), followed by young 
immediate family. Living alone accounted for 10.8%.

Healthy ageing 
Latent domains of healthy ageing are presented in 
figure 1. Exploratory Factor Analysis (EFA) with varimax 
rotation identified eight latent structures of healthy 
ageing, including Activity of Daily Living, Functional 
Ability, Health Deterioration, Cognitive Function, 
Healthy Behaviour, Community Participation, Unhealthy 
Behaviour, and Subjective Health and Well-being. 
These structures collectively explained 63.24% of the 
total variance. The construct validity of these structures 
was deemed satisfactory, indicated by a Kaiser-Meyer-
Olkin value (KMO) of .893 and a statistically significant 
Bartlett’s sphericity test (df=376, P < .001). Additional 
details on factor components and factor loadings can be 
found in Supplementary Table II.

Table II: The association between Healthy Ageing and sociodemographic variables

Healthy Ageing Domains

Model ADL FB HDT CF SP HB UHB SHW

β P β P β P β P β P β P β P β P
1 Intercept .237 <.001 3.40 <.001 1.16 <.001 2.33 <.001 -.011 <.001 .607 <.001 1.01 <.001 .790 <.001

Age -.026 <.001 -.372 <.001 -.126 <.001 -.255 <.001 .001 <.001 -.066 <.001 -.120 <.001 -.086 <.001

2 Intercept .250 <.001 2.73 <.001 .863 <.001 1.92 <.001 -.122 <.001 -.332 <.001 .372 <.001 -.236 <.001

Age -.027 <.001 -.351 <.001 -.124 <.001 -.231 <.001 -.014 <.001 -.043 <.001 -.126 <.001 -.080 <.001

Gender -.013 <.001 .110 <.001 .033 <.001 -.025 <.001 .003 <.001 .004 <.001 .386 <.001 .009 <.001

Area -.001 .026 .000 .0641 .003 <.001 -.065 <.001 .161 <.001 -.006 <.001 .041 <.001 .014 <.001

Married .004 .014 .055 <.001 -.002 <.001 .045 <.001 .030 <.001 .027 <.001 -.026 <.001 -.004 <.001

Education .001 <.001 .032 <.001 .008 <.001 .070 <.001 -.124 <.001 .094 <.001 -.070 <.001 .067 <.001

Income .025 <.001 .003 <.001 .038 <.001 .055 <.001 .017 <.001 .117 <.001 -.059 <.001 .235 <.001

LA: SPO -.028 <.001 -.050 <.001 .009 <.001 -.008 <.001 .007 <.001 .016 <.001 -.010 <.001 .017 <.001

LA: SGH -.015 <.001 -.026 <.001 .016 <.001 -.003 <.001 .023 <.001 .016 <.001 .021 <.001 .004 <.001

LA: YIH -.031 <.001 -.055 <.001 .014 <.001 -.014 <.001 -.059 <.001 .026 <.001 -.016 <.001 .022 <.001

LA: EXT -.025 <.001 -.068 <.001 .022 <.001 -.024 <.001 -.039 <.001 .005 <.001 -.005 <.001 .036 <.001

LA: Other -.005 <.001 -.024 <.001 .025 <.001 -.002 <.001 -.068 <.001 .017 <.001 .000 .030 -.009 <.001
The results are population weighted. β = Standardized regression coefficient. Model 1: the unadjusted results considered age in HA; Model 2: the results are adjusted for covariates (age, sex, 

area, marital status, education, income, and living arrangement: LA). SPO; Living with a spouse only, YIH; Young immediate household, SGH; Skip-Generation household, EXT; Extended 

family. Sex (ref: female); Area (ref: municipal); Marital status (ref: non married); Education (rating scale); Income (ref: inadequate income). Age was treated in scales, education, and income 

were treated in 4 rating scales. LA (ref: ALO).
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Figure 2: The second-order CFA of Healthy Ageing
(*P<0.001 for the standardized estimates, CFI = .892, TLI = .883, 
RMSEA = .055). HA; Healthy Ageing, ADL; Activity of Daily Living, 
FB; Functional Ability, HDT; Health Deterioration, CF; Cognitive 
Function, SP; Social Participation, HB; Healthy Behaviour, UHB; 
Unhealthy behaviour, SHW; Subjective Health and Well-being

Healthy Ageing Model Validation
Confirmatory Factor Analysis (CFA) with second-order 
CFA procedures further validated the healthy ageing 
model. Fit indices suggest that the second-order factor 
model of HA with the eight sublevels of HA latent 
domains (Activity of Daily Living, Functional Ability, 
Health Deterioration, Cognitive Function, Healthy 
Behaviour, Community Participation, Unhealthy 
Behaviour, and Subjective Health and Well-being) 
acceptable fits the proposed model. This is evidenced by 
a Root Mean Square Error of Approximation (RMSEA) = 
.055. However, the incremental fit indices that compare 
our proposed model with a null model do not show an 
acceptable fit with Comparative Fit Index (CFI) = .892, 
Tucker-Lewis Index (TLI) = .883 (20). 

DISCUSSION

The results of the Exploratory Factor Analysis (EFA) and 
subsequent validation through Confirmatory Factor 
Analysis (CFA) unveil comprehensive insights into the 
multidimensional healthy ageing (HA). These results 
shed light on the connections between HA domains 
and sociodemographic factors among older adults in 
Thailand. 

Consistently, our findings reveal that older age is a 
significant factor linked to poorer HA across all domains, 
indicating a decline in intrinsic capacity and functional 
health as individuals age (8,9). However, despite the 
decline in physical health indicators, older individuals 
exhibit a lower prevalence of unhealthy behaviours. 

Sociodemographic factors play a pivotal role in healthy 
ageing. Being male, married, and living with a spouse 
is positively associated with better HA, suggesting 
potential protective factors within these demographic 
characteristics. Our study aligns with existing research 
that explores gender disparities in the health of older 
adults, drawing from data from the Health and 
Retirement Study and the Korean Longitudinal Study 
of Ageing (2006–2016) in the United States and South 
Korea. Interestingly, while older females in the U.S. 
display a significantly higher probability of HA than 
males, the opposite trend is observed in South Korea 
(21). Moreover, our findings align with a study in India, 
emphasizing the positive association between marital 
status and living arrangements with life satisfaction 
among older Indian adults (22).

Regarding socioeconomic factors, higher education 
levels and greater satisfaction with income also exhibit 
positive associations with multidimensional HA, aligning 
with a Canadian cohort study where perceived income 
adequacy and life satisfaction with finances explained 
the beneficial effects of higher education on healthy 
ageing among men but not women (23). Our study also 
aligns with research in rural China and India, indicating 
that older adults in the three wealthiest quintiles were 
less likely to report health issues compared to the poorest 
quintile (24).

However, the negative association between higher 
education and community participation raises intriguing 
questions. While findings differ from previous literature, 
which typically associates higher education with 
increased social activity (25), further exploration is 
needed. This exploration will guide the development of 
interventions that effectively promote social engagement, 
especially educated populations  .

The strengths of our study include a large sample size 
from a nationally representative survey, and the use 
of both Exploratory and Confirmatory Factor Analysis 
techniques to capture and validate the multidimensional 

Association between healthy ageing and 
sociodemographic characteristics 
Table II showed the association between healthy ageing 
and sociodemographic variables. In model 1, it is 
notable that older age is consistently associated with 
poorer HA across all domains (p < 0.001). However, 
there is a tendency towards lower unhealthy behaviour 
in older individuals (p < 0.001). When considering all 
sociodemographic variables as covariates in Model 2, 
being male appears to be associated with better HA in 
all domains except for unhealthy behaviour, where they 
tend to exhibit more unhealthy behaviour (p < 0.001).

The residence area does not demonstrate a clear 
association with HA; municipal and non-municipal 
residence exhibit inconsistent patterns across the 
domains. Being married, and those living with a spouse 
only are associated with better HA (p < 0.001). Higher 
education and greater satisfaction with income show 
a positive association with HA (p < 0.001). However, 
higher education exhibits a negative association within 
the community participation domain (β = -.0124, p < 
0.001). Living alone appears to be linked with better 
physical health but poorer health behaviour and lower 
subjective health and well-being (p < 0.001).
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construct of healthy ageing. Additionally, the inclusion 
of sociodemographic variables allows for a detailed 
examination of associations between demographic 
factors and healthy ageing domains, providing valuable 
insights into the complex interplay between social 
determinants and well-being among ageing populations.

Despite its contributions, our study has limitations, 
including the cross-sectional design’s inability to 
establish causality and potential dataset biases from 
underrepresented or absent variables, impacting 
the comprehensiveness of our analysis. Due to the 
reliance on secondary data, our study could not 
explore important variables like social capital, which 
encompasses structural, relational, and cognitive 
elements beyond mere social participation measures. 
Future research could strengthen these findings by 
employing longitudinal approaches and enhancing 
data collection methods to provide a more dynamic 
understanding of healthy ageing among older adults 
in Thailand. Despite the study’s limitations, our 
results highlight the importance of addressing social 
determinants, particularly education and income, as key 
factors in promoting healthy ageing. While these findings 
are specific to the Thai context, they possess a degree 
of generalisability that may extend to other Southeast 
Asian countries with similar sociodemographic profiles, 
suggesting that associations between healthy ageing and 
factors such as gender, marital status, education, and 
income could be relevant across the region. 

CONCLUSION

This study provides a nuanced understanding 
of the relationship between healthy ageing and 
sociodemographic variables among older adults in 
Thailand. The identified associations emphasize the 
necessity of addressing social determinants of health 
in policy and intervention initiatives to ensure healthy 
ageing for all. Future research should delve deeper 
into the nuanced associations uncovered in this study, 
guiding the development of tailored interventions for 
socioeconomically disadvantaged groups.
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