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Abstract
Background Societal attitudes toward ageing play a significant role in shaping one’s ageing experience, and an age-
friendly environment can potentially enhance the life satisfaction of older individuals. The objective of this study is to 
examine the role of attitudes to ageing as mediators in the association between the perception of an age-friendly city 
and life satisfaction among middle-aged and older adults.

Methods Using the tools of Age-Friendly City (AFC) criteria, Attitudes to Ageing Questionnaire (AAQ) to measure 
psychosocial loss, psychological growth, and physical change, and Satisfaction with Life Scale (SWLS) to assess the 
level of life satisfaction among community-dwelling middle-aged and older people in Macao. Multiple mediation 
analysis was performed to test the mediation effect.

Results A total of 543 participants were included in this study. The average score of AFC was 4.25, the total scores of 
psychosocial loss, physical change, and psychological growth were 24.06, 29.00, and 26.94 respectively. The total score 
of SWLS was 24.06. There was a partial mediation of attitudes to ageing in the relationship between perception of 
age-friendly city and life satisfaction. The mediation effect explained 56.1% of the total effect of AFC to life satisfaction.

Conclusion The development of an age-friendly city can help improve the public’s view on ageing, and thus 
improve their life satisfaction. It is important for government to consider the improvement of people’s attitudes to 
ageing when developing policies regarding AFC.
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Introduction
Macao follows the trend of the world’s population ageing, 
it has become an aged society in 2020 [1]. The popula-
tion aged 65 years and above has reached 15.7% of total 
local population in 2022 [2]. Increasing ageing popula-
tion causes higher government expenditure in health 
and social care areas [3]. The concept of ageing-in-place 
emerged as a substitute for institutionalization, and has 
been redefined as “One’s journey to maintain indepen-
dence in one’s place of residence as well as to participate 
in one’s community”, considering space, person, and time 
elements [4].

Providing an ageing-in-place environment requires 
substantial construction in all aspects of life, from social 
interactions to physical facilities. It is important to note 
that individuals live in a society in which social and per-
sonal factors strongly impact their satisfaction with life. 
From a social point of view, the World Health Organiza-
tion (WHO) introduced age-friendly city (AFC) in 2007 
[5]. Based on focus groups with older people, caregiv-
ers, and service providers across countries, WHO iden-
tified eight key characteristics of age-friendly cities, 
which are (1) community and health care, (2) transpor-
tation, (3) housing, (4) social participation, (5) outdoor 
spaces and buildings, (6) respect and social inclusion, 
(7) civic participation and employment, (8) communica-
tion and information [5]. The Macao SAR government 
has launched the “Pension Security Mechanism and the 
Ten-Year Action Plan for Services for Older People from 
2016 to 2025” to respond to population ageing, and to 
guide the services for older people. It covers wide range 
of domains, including medical and social services, pro-
tection of rights, social participation, and living envi-
ronment [6]. Also, the “Legal Regime Guaranteeing the 
Rights and Interests of Olde People” takes effect in 2018 
[7]. This law aims to promote an inclusive society that 
provides both support and a sense of belonging and use-
fulness for older people. In spite of these efforts, the level 
of age-friendly friendliness has not yet been evaluated.

The psychological well-being of middle-aged and older 
people can be improved by creating an environment that 
is age-friendly [8–12]. Because a community that recog-
nizes and accommodates the needs of frail older adults 
can provide a protective buffer that will allow these indi-
viduals to remain in their homes for a longer period of 
time [13]. Different domain might contribute differently 
to the level of life satisfaction. In Spain, the domains of 
outdoor spaces and buildings, transportation, and com-
munity and health care are considered essential to main-
tain independence and mobility in older adults [14], while 
housing has been found to be positively related to life sat-
isfaction in China [15, 16]. Moreover, there are age differ-
ences regarding the domains that are associated with life 
satisfaction. In Hong Kong, a high level of life satisfaction 

was associated with the domain of community and health 
services for those aged 65 to 74 years, while civic partici-
pation and employment were associated with higher lev-
els of life satisfaction for those aged 75 years and older 
[17].

The construction of an age-friendly city demonstrates 
a society’s concern about population ageing. While the 
government may put considerable effort into creat-
ing an age-friendly society, it is important to assess how 
people perceive the age-friendliness of a society. Thus, 
perceptions of age-friendliness can be used as a measure 
of one’s level of inclusion within society. Furthermore, 
when individuals live in the city, they are aware of the 
expectations regarding their own ageing, thus influenc-
ing their attitudes toward ageing. Although attitudes 
toward ageing are an individuals’ evaluation of them-
selves, the expectations and discourse regarding ageing in 
the society in which they live can affect individuals’ views 
on ageing [18, 19]. Wurm et al. [20] distinguished one’s 
view on ageing into age stereotypes and subjective age-
ing; age stereotypes refer to how people apply society’s 
attitudes towards ageing, whereas subjective ageing is 
an individual’s own experiences with ageing across their 
lifespan. There is an inextricable link between subjective 
ageing and age stereotypes, as one’s ageing experience is 
continually shaped by society’s attitudes toward ageing. 
In the view of this, the current study hypothesizes that 
individuals’ perceptions of age-friendliness would have a 
positive effect on their attitudes toward ageing.

The impact of one’s perception of ageing on health is 
multidimensional [20]. Attitudes toward ageing were 
found to be correlated with physical and psychologi-
cal health, such as heart disease, hypertension, obesity, 
depression, falls risk, as well as health behaviors (i.e. 
smoking, drinking) [21–23]. There have been extensive 
studies demonstrating that one’s view on ageing can 
have a significant long-term adverse impact on their own 
health [24–27]. Levy et al. [28] found that older people 
who hold more positive attitudes toward their ageing 
process lived 7.5 years longer than those who have more 
negative attitudes. Regarding the relationship between 
attitudes to ageing and life satisfaction, previous stud-
ies revealed that older people who felt younger than 
their chronological age presented better life satisfac-
tion [29–31]. However, it remains unclear whether the 
impacts of an individual’s perception of an age-friendly 
city and their attitudes towards ageing on life satisfac-
tion occur independently, or the impact of an individual’s 
perception of an age-friendly city is mediated by atti-
tudes toward ageing. As of now, no pertinent research 
has been conducted on this matter, thus this study aims 
to address this research gap. The current study aims to 
explore the attitudes toward ageing as mediators of the 
relationship between the perception of age-friendly city 
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and life satisfaction among middle-aged and older adults. 
It is hypothesized that individual’s perception of age-
friendliness will explain individual differences in ageing 
attitudes and that ageing attitudes will mediate the effect 
of individual’s perception of age-friendliness on one’ life 
satisfaction (Fig. 1).

Methods
Design
The study used a cross-sectional survey design.

Population and sampling
According to Charan and Biswas [32], n =

Z2
1−α/2

×p(1−p)

d2
, 

while Z1−α/2=1.96, p=0.409 (population aged 45 or above 
years accounted for 40.92% of the total population at the 
end of 2022) [33], d=0.05, the desired minimum sample 
size was 371. To achieve this, convenience and snow-
ball sampling was implemented between August and 
September 2023. The inclusion criteria included Macao 
residents who (1) aged 45 years or above, (2) could speak 
Cantonese or Mandarin, and (3) were able to give con-
sent and agreed to participate in the study. Those who 
did not understand the content of the questionnaire were 
excluded.

Data collection and instruments
An online structured questionnaire was disseminated via 
advertisement and social media, as well as various local 
social services for older people. An introduction to the 
study was included at the beginning of the online ques-
tionnaire. Participants were asked to read the informa-
tion, confirmed that they meet the criteria mentioned 
above, and select “Yes”. On the same page as the con-
sent page, a question appeared that asked “I have clearly 
understood the above content”, participants to select 
“Consent” and continue to questionnaire.

The questionnaire consisted of four sections, includ-
ing participant’s demographic information, Age-Friendly 
City (AFC) Checklist, Attitudes to Ageing Questionnaire 
(AAQ), Satisfaction with Life Scale (SWLS). All measure-
ment tools were approved by the original authors for the 
study to use. The questionnaire was reviewed by three 
experts in the field of health and social care, including a 
nurse, a doctor, and a social worker. The scale-level Con-
tent Validity Index were 0.97 to 1.0. The questionnaire 

was considered suitable for the purpose of the study. In 
order to test the applicability of the questionnaire, a pilot 
was implemented on the targeted population with 30 
participants. There was no change needed after analyzing 
the result from the pilot study.

Demographic Information
This section included participant’s gender, age, education 
level, marital status, whether they had children, living 
status, employment status, and self-rated health (SRH).

Age-friendliness
Age-Friendly City (AFC) Checklist developed by WHO 
were used to measure participants’ perception of age-
friendliness. It was designed for older people residing in 
cities. This study adapted Chinese version of AFC crite-
ria that has been used in Hong Kong [34]. The criteria 
involved 53 items under 8 domains. Participants rated 
their agreement with the AFC items using a 6-point Lik-
ert scale, ranging from 1 (strongly disagree) to 6 (strongly 
agree), the total score with higher scores indicating 
greater age-friendliness. In the current study, the overall 
Cronbach’s alpha of the AFC Checklist was 0.986 (0.988 
for participants aged 45 to 64, and 0.982 for participants 
aged 65 and over), the eight subscales were between 0.89 
and 0.95.

Attitudes to ageing
Attitudes to Ageing Questionnaire (AAQ) was used to 
assess participants’ attitudes to the process of ageing. 
AAQ was developed by Laidlaw et al. [35] using older 
participants across 20 countries. It consists of three sub-
scales and 24 items, including psychosocial loss, psy-
chological growth, and physical change. Each subscales 
contains 8 items. Participants rated the statements from 
1 (strongly disagree) to 5 (strongly agree). The total score 
of each subscale ranges from 8 to 40. With higher scores 
in psychosocial loss subscale indicating more negative 
change in psychosocial aspect of ageing. While higher 
scores in psychological growth and physical change sub-
scales indicating more positive change. This study used 
the Chinese version of AAQ, which was validated by 
Huang et al. [36]. The Cronbach’s alpha of psychosocial 
loss, psychological growth, and physical change subscales 
in this study were 0.868, 0.800, and 0.835 respectively.

Life satisfaction
Satisfaction with Life Scale (SWLS) was employed to 
evaluate participants’ global life satisfaction [37]. Partici-
pants were asked to rate the 5 statements using a 7-point 
Likert scale, ranging from 1 (strongly disagree) to 7 
(strongly agree). The total score ranged from 5 to 35, with 
higher scores indicating greater satisfaction. This study 
adopted the Chinese version of SWLS that was translated Fig. 1 Conceptual illustration of exploratory mediation model
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by Xiong and Xu [38]. The Cronbach’s alpha in this study 
was 0.911.

Data analysis
There was no missing data in the dataset. The data were 
summarized using descriptive statistics such as mean, 
standard deviation, frequency, and percentage. T-test and 
ANOVA were used to examine the correlation between 
participants characteristics and life satisfaction. The cor-
relation between AFC, AAQ, and SWLS were examined 
by using Pearson correlation.

The proposed model was evaluated for its fitness using 
structural equation modeling. The model’s goodness of fit 
was evaluated through the maximum likelihood estima-
tion method. The adjustment of the model was evaluated 
using the following model-fit indexes: root mean square 
error of approximation (RMSEA) ≤ 0.08 [39]; compara-
tive fit index (CFI) ≥ 0.9, goodness of fit index (GFI), and 
Tucker-Lewis index (TLI) [40]. The modified model’s 
direct, indirect, and total effects were tested using the 
bootstrap method 2000 times within a 95% confidence 
interval. SPSS version 24 was used in descriptive, correla-
tion, and multiple linear regression statistical procedures, 
while Amos version 23 was used to examine the mediat-
ing effect. A significant level of 5% was adopted.

Results
The study received a total of 543 valid responses, with the 
majority of participants were female (64.83%). Middle-
aged adults constituted a significant proportion of the 
participants (64.64%). Most of them hold an education 
level of secondary school or above (81.77%), were cohab-
ited/ married (78.27%). had children (83.24%), with living 
with others (86.74%), and rated their health as fair or bad 
(63.35%). There are significant differences between age 
groups and individuals who their health as good and fair 
or bad. No differences observed in other characteristics 
(Table 1).

The average score of AFC was 4.25, the score of psy-
chosocial loss, physical change, and psychological growth 
of AAQ were 24.06, 29.00, and 26.94 respectively. The 
score of SWLS was 24.06. There was no significant cor-
relation between psychosocial loss and life satisfaction 
(Table 2). After controlling age, education level, and self-
rated health, AFC had significant direct effect (β = 0.187, 
p = 0.001, 95% CI [0.107, 0.266]), indirect effect through 
attitudes to ageing (β = 0.239, p = 0.001, 95% CI [0.184, 
0.300]), and total effect (β = 0.426, p = 0.001, 95% CI [0.355, 
0.501]) on life satisfaction. The model fit showed an ade-
quate adjusted model (X2(df) = 137.447(64), p < 0.001; 
RMSEA = 0.046; CFI = 0.989; GFI = 0.966; TLI = 0.982). 
Suggesting that there was a partial mediation of attitudes 

Table 1 Correlation between socio-demographic characteristics of the participants and SWLS (n = 543)
Variables n % Mean SD F/ t p
Gender -0.07 0.94

Male 191 35.17 24.04 5.80
Female 352 64.83 24.07 5.60

Age (years) -5.67 < 0.001
45 to 64 351 64.64 23.03 5.19
≧ 65 192 35.36 25.95 6.01

Education level 3.46 0.03a

Primary school or below 99 18.23 25.34 7.53
Secondary school 225 41.44 23.56 5.33
Associate degree or above 219 40.33 24.00 4.91

Marital status
Never married 40 7.37 23.13 4.42 0.94 0.39
Cohabited/ married 425 78.27 24.23 5.62
Separated/ Divorced/ Widowed 78 14.36 23.64 6.41

Children
None 91 16.76 23.64 4.76
Yes 452 83.24 24.15 5.83

Living status -0.32 0.75
Living alone 72 13.26 23.86 6.37
Living with others 471 86.74 24.09 5.56

Self-rated health -6.79 < 0.001
Fair/ (very) bad 344 63.35 22.85 5.70
(Very) Good 199 36.65 26.15 4.96

a Homogeneity of variance was not assumed, Games-Howell method was used as post-hoc comparison

**p < 0.01, ***p < 0.001

SD = standard deviation
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to ageing in the relationship of perception of age-friendly 
city and life satisfaction (Fig.  2). The mediation effect 
explained 56.10% of the total effect of AFC to life satisfac-
tion. A model 2, a significant variation was observed for 
participants ages 65 and over, the indirect effect of physi-
cal change in attitudes to ageing was not observed. Also, 
the mediation effect only explained 37.80% of the total 
effect of AFC to life satisfaction (Table 3).

Discussion
Life satisfaction is a universal assessment of one’s life 
based on one’s subjective criteria. It can reflect an indi-
vidual’s life adaptation according to their internal expec-
tations [37]. This study demonstrates the relationship of 
middle-aged and older people’s perception of the friend-
liness of a city and their life satisfaction, and the effect of 
their attitudes to ageing in between.

Based on the results of this study, the mean AFC score 
was 4.25, which is higher than the score of 3.99 obtained 
in five districts in Hong Kong [41]. Suggesting people in 
Macao perceived more age-friendliness. Macao is a small 
city with total land area of 33 km2 and total population 
of 672,800 [42]. Despite the projection suggesting that 
small cities are at higher risk of old-age dependency [43], 
Macao SAR government launched ageing-in-place pol-
icy in 2016 [44], preparing to response the rapid old-age 
dependency and to support its ageing populations, which 
might lead to the rather satisfactory age-friendliness 
among people in Macao.

In terms of attitudes to ageing, the average scores of 
psychosocial loss, physical change, and psychological 
growth subscales were 24.06, 29.00, and 26.94 respec-
tively in the current study. Compared to a study con-
ducted in the United Kingdom [46], the results in the 
current study had less negative perception of psychoso-
cial loss, as well as less positive perception of physical 
change and psychological growth. One possible explana-
tion is that the participants in this study were consider-
ably younger. Participants in the UK study aged 70 and 
over accounted for 67.9%. However, participants aged 65 
and over only accounted for only 35.36% in our study. It 
appears that there is an age difference in regard to one’s 
attitudes to ageing. Previous studies have been demon-
strated that negative self-perceptions of ageing are closely 
associated with psychological well-being and quality of 
life of older people [47, 48]. There is a less polarization 
in the attitudes to ageing among middle-aged and older 
people in Macao, but it is still important to pay attention 
to the long-term impact of attitudes to ageing on their 
health.

This study found that the total score of SWLS was 
24.06, there were significant differences between age and 
SRH groups. The score is higher than Japan with a score 
of 21.6 in younger age group and 22.5 in older age group Ta
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[49], Hong Kong with a score of 23.35 in participants who 
aged 55 years and above [12], and older Chinese people 
living in rural areas with a score of 22.4 [50]. The result of 
people who aged 65 or above had higher score of SWLS 
is similar to the findings of previous studies. Studies in 
Taiwan [51] and Portugal [52] found that age and life 
satisfaction had a U-shaped relationship. The reason for 
this may be that older adults had more positive and stable 
emotion, as well as seeing old age is a blessing and is time 
to enjoy life, while more life stress and economic burden 
in midlife [53, 54]. People who rated their health as good 

or very good were more satisfied with their lives, which is 
similar to previous results [50, 55].

This study demonstrates the mediation role of one’s 
perception of their own ageing in the relationship of 
AFC and life satisfaction. According to Laidlaw et al. 
[35], psychosocial loss is individuals who view old 
age as a negative experience resulting in psychologi-
cal and social decline. Physical change is perspective on 
the physical aspects of ageing and their relationship to 
health behaviors. Psychological growth is seeing posi-
tive gains in relation to self and others as you age. Such 
individual experiences and perspectives on ageing may 

Table 3 Standardized effects (β) of mediation of attitudes to ageing to life satisfaction
Type Effect Model 1: Full sample (n = 543) Model 2: Participants aged 65 and over (n = 192)

Estimate 95% C.I. p Estimate 95% C.I. p

Lower Upper Lower Upper
Indirect AFC > SWLS 0.239 0.184 0.300 0.001 0.206 0.081 0.335 0.002

AFC > AAQ_PL > SWLS -0.020 -0.016 -0.008 0.005 -0.077 -0.058 -0.059 < 0.001
AFC > AAQ_PC > SWLS 0.137 0.076 0.207 0.001 0.101 -0.003 0.254 0.056
AFC > AAQ_PG > SWLS 0.123 0.061 0.198 0.001 0.182 0.030 0.373 0.009

Direct AFC > SWLS 0.187 0.107 0.266 0.001 0.338 0.185 0.510 0.001
AFC > AAQ_PL 0.194 0.090 0.297 0.001 0.319 0.157 0.465 0.001
AAQ_PL > SWLS -0.103 -0.174 -0.027 0.005 -0.241 -0.368 -0.127 0.001
AFC > AAQ_PC 0.456 0.376 0.527 0.001 0.573 0.455 0.668 0.001
AAQ_PC > SWLS 0.301 0.201 0.393 0.001 0.176 -0.007 0.380 0.061
AFC > AAQ_PG 0.540 0.466 0.612 0.001 0.665 0.557 0.759 0.001
AAQ_PG > SWLS 0.227 0.130 0.323 0.001 0.274 0.054 0.491 0.012

Total AFC > SWLS 0.426 0.355 0.501 0.001 0.545 0.422 0.649 0.001
Model 1 controlled for age, education level, and self-rated health

Model 2 controlled for education level, and self-rated health

Fig. 2 Model of the mediating effect of attitudes to ageing
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be influenced by their society’s view of ageing. Stereotype 
embodiment theory argues that age stereotype can con-
tinue to function in individuals because individuals live 
in society through three possible pathways: physiological, 
behavioral, and psychological [56]. The effect of stereo-
type operates on individuals over time through implicit 
and explicit social interactions and internalization, which 
could not be reversed through short-term intervention. 
An experiment conducted by Fung et al. [57] showed that 
middle-aged participants did not react differently before 
and after positive portrayals of old age. Suggesting that 
the importance of long-term development of a positive 
view on ageing, which is what an age-friendly city can 
provide. On the other hand, person–environment fit the-
ory suggests that individual’s adaptability to ageing var-
ies with environmental support [58]. In an environment 
that encourages rather than constrains, a person would 
have a greater opportunity to engage in daily activities. 
Integrating these two theories, through the promotion of 
facilities construction and social interaction, AFC alters 
the public’s perception about ageing, thereby improving 
individual’s life satisfaction. Further analysis indicated 
that perception of age-friendliness positively influenced 
physical change, but that physical change did not influ-
ence life satisfaction of older people. Suggesting that for 
older population in Macao, increasing the perception of 
age-friendliness can improve their psychological status, 
thereby improving life satisfaction. As a study in Hong 
Kong found that age-friendly cities can lead to a greater 
sense of community, which in turn improves life satisfac-
tion [12].

The total effect of AFC on SWLS was 42.6%. The effect 
of AFC on SWLS was greater than the result of Hong 
Kong, which AFC was only accounted for 14–15% of 
SWLS variance [17]. In addition, the result that the 
mediation effect accounted for 56.1% of the total impact 
of AFC on life satisfaction enriches the understanding 
of how people’s perception of age-friendliness impacts 
their life satisfaction. One thing to note is that this article 
examines the influence of age-friendly cities on ageing 
attitudes from the perspective that social construction 
will affect individual attitudes to ageing. Future research 
is recommended to examine whether attitudes toward 
ageing can influence perceptions of age-friendliness as 
well.

Study limitations
There were a few limitations to the current study. First, 
the representativeness of sample population as it adopted 
the convenient and snowball sampling methods. There-
fore, generalization of the study’s results might be lim-
ited. The results may only reflect the older people who 
are easily accessed. Those with limited access to commu-
nity may not be included in the results. Also, convenience 

and snowball sampling may be more susceptible to social 
desirability bias. Those with certain characteristics or 
affiliations are likely to refer others with similar views 
or opinions, resulting in potentially biased results. Sec-
ond, there was no causal relationships between variables 
determined due to the cross-sectional nature of the data. 
Further studies are needed to clarify the causal relation-
ships between variables.

Conclusions
This study demonstrates that perception of age-friendli-
ness of a city is associated with life satisfaction, and the 
effect of perception of age-friendliness on life satisfaction 
is partially mediated by attitudes to ageing. The develop-
ment of an age-friendly city can help improve the public’s 
view on ageing by demonstrating that older people are 
welcomed by society and can live independently as they 
adapt to the process of ageing, thus improve their life sat-
isfaction. It is important for government to consider the 
improvement of people’s attitudes to ageing when devel-
oping policies regarding AFC, not just to support the 
current ageing population, but for the future generations 
as well.
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