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highlighting the interconnectedness of activity, health, 
independence, and successful ageing. More recently, The 
World Health Organization (WHO) defines active ageing as 
“…the process of optimizing opportunities for health, par-
ticipation, and security in order to enhance quality of life as 
people age” [2].

AA is not just a public health or social issue, but a con-
cept highly valued in politics shaped by economic, social, 
and ethical considerations. How societies define and sup-
port AA reflects their values around productivity, equity, and 
care, making it a deeply political agenda. Developing a sys-
tem of shared indicators based on equally shared reference 
models in AA is crucial for shaping global public health 
policies aimed at enhancing the quality of life for older 
adults and addressing the challenges associated with age-
ing. Notwithstanding the importance of a tool to measure 
and monitor active ageing, disagreements remain among 

Introduction

Active Ageing (AA) reflects the ability to maintain physical, 
social, and mental engagement throughout older adulthood. 
It goes beyond mere health, it encompasses participation in 
meaningful activities, maintaining autonomy, and adapting 
to changing capacities [1].

The concept, which emerged in the 1990s through ini-
tiatives by the WHO and various governmental and non-
governmental organizations, provides a policy framework 
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Abstract
Active Ageing (AA) involves maintaining engagement in physical, social, and mental activities in older adulthood, reflect-
ing societal values and political agendas. Despite various measurement tools, there is no universal standard. The Univer-
sity of Jyväskylä Active Ageing Scale (UJACAS) is increasingly used in Europe but faces inconsistencies from varying 
response scales across versions. This perspective paper examines these discrepancies and proposes a refined model for 
AA measurement, emphasizing the dimensions of motivation, ability, opportunity, and activity frequency. The goal is to 
improve the accuracy of AA assessments by adjusting for personal and environmental limitations, ensuring a fair evalu-
ation that captures the complexities of ageing. The proposed adjustments to the UJACAS scoring model include recali-
brating the equation to account for personal and environmental limitations, integrating motivation as a separate measure, 
and exploring adaptive methodologies to ensure fairer and more nuanced assessments of Active Ageing, particularly 
for individuals facing disabilities or obstacles. By addressing these issues, this perspective paper aims to enhance the 
effectiveness of AA tools for older adults. Moreover, adopting these methodological challenges has significant societal 
implications. Precise measurement of AA is essential for tailoring interventions to the needs of diverse older populations 
and for designing policies that promote inclusive, healthy and safe ageing. Enhancing the accuracy of AA assessments 
can inform strategies that empower older adults, mitigate disparities, and foster resilience in ageing communities. This 
study highlights the necessity of advancing AA measurement frameworks to support evidence-based decisions in public 
health and social policy.
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experts and institutions regarding a clear operational defini-
tion of active ageing and the most appropriate tools for the 
assessment [3].

Cultural, demographic, and policy differences signifi-
cantly influence how AA is measured, as these factors shape 
the values, priorities, and frameworks used to define and 
assess ageing. Cultural differences determine how older 
adults are perceived in society, with some cultures empha-
sizing family and community support, while others focus 
on individual independence and productivity [4]. Demo-
graphic factors, such as age distribution, urbanization, and 
socioeconomic status, affect the types of activities and sup-
port structures available to older adults, thereby influenc-
ing the tools used to measure AA [3]. Additionally, policy 
variations across countries reflect different approaches to 
healthcare, social welfare, and inclusion, which can affect 
the design and implementation of AA measurement tools 
to ensure they are relevant and applicable in specific con-
texts [3]. These differences highlight the need for adaptable, 
standardized AA measurement frameworks that respect 
cultural and contextual variations while maintaining com-
parability across regions. Furthermore, addressing global 
ageing challenges requires harmonized, inclusive assess-
ment frameworks that respect cultural nuances while sup-
porting cross-national research.

Although numerous tools for measuring active ageing 
have been developed, their conception within various cul-
tural contexts across different countries prevents the estab-
lishment of a single - shared - gold standard. This diversity 
adds to the uncertainty faced by researchers and healthcare 
professionals when choosing the most appropriate tool for 
assessment. As emerge from the scoping review of Xiao 
and colleagues [3] eight of the 22 reported studies focused 
on assessing active ageing at the macro level (e.g. policies, 
strategies, and societal initiatives), while four explored it 
at the individual level. Thirteen studies were based on the 
World Health Organization’s theoretical framework for 
active ageing [5], whereas the other nine relied on alter-
native theoretical models. Furthermore, only two active 
ageing assessment tools in the literature were specifically 
designed for subgroups of older adults, addressing factors 
such as gender and age. The authors suggest that future 
efforts should focus on developing individual-level assess-
ments and creating measurement tools tailored to the needs 
of diverse demographic groups.

The aim of the present perspective study is to focus on the 
assessment tool for AA that currently has the highest num-
ber of official versions in Europe, highlighting the points 
of imperfect convergence between the different versions. A 
second objective is to propose our own representation of the 
AA measurement model based on the University of Jyväs-
kylä Active Ageing Scale (UJACAS) [6], and to suggest 

how to calculate the final Active Ageing score. Despite its 
growing adoption, UJACAS faces challenges stemming 
from discrepancies across national versions, particularly in 
response scales and scoring models. These inconsistencies 
hinder the comparability of research findings and limit the 
tool’s utility in cross-national studies. A lack of standardiza-
tion compromises the reliability of AA assessments and the 
ability to derive actionable insights from international data-
sets. Addressing this issue is essential to ensure the scale’s 
validity and facilitate robust research that can inform effec-
tive interventions and policy development worldwide.

Active Ageing: conceptual framework and 
measurement challenges

It is well known the interplay between biological and psy-
chosocial factors in ageing [7]. The integrated life course 
model of ageing [8] combines various factors that influ-
ence ageing, including physiological capacity (such as 
central nervous system integrity, endocrine and immune 
system balance, and age-related changes in body composi-
tion, energy capacity, and consumption), emotional health, 
reproductive health, and environmental factors. These envi-
ronmental factors encompass physical elements (e.g., mate-
rial conditions, pollutants, and assistive technologies) and 
social aspects (e.g., family, neighbourhoods, retirement, and 
healthcare). The model also emphasizes the interaction of 
these factors across specific life course phases, including 
conception, prenatal, prepubertal, pubertal, maturity, and 
senescence. It is also known that during ageing replication 
stress and telomere dysfunction are key biological factors 
that influence the ageing process, with implications for 
AA measurement. Telomere length, a biological marker of 
cellular ageing, reflects the cumulative impact of replica-
tion stress, environmental factors, and lifestyle choices on 
cellular function. Shortened telomeres are associated with 
reduced cellular regeneration and increased susceptibil-
ity to age-related diseases, offering valuable insights into 
an individual’s biological age [9]. Additionally, epigenetic 
changes, which affect gene expression without altering the 
DNA sequence, can provide complementary data on how 
environmental and psychosocial factors influence biologi-
cal ageing [10]. Integrating these biological markers into 
AA measurement bridges psychosocial and biological per-
spectives, enhancing the accuracy and depth of assessments 
by considering both the external, behavioural factors and 
internal, cellular mechanisms that contribute to active age-
ing. This holistic approach offers a more comprehensive 
understanding of ageing, addressing both the physical and 
psychological dimensions of older adults’ lives.
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University of Jyväskylä Active Ageing Scale was 
designed to measure a multidimensional view of AA, as is 
the case with other similar tools, focusing exclusively on 
behavioural / psychological variables such as: self-reported 
goals, abilities, autonomy, and actual activity over the past 
four weeks. These subscales aim to capture the complexity 
of active ageing by assessing, through a set of 17 items, the 
volume of acts but also the individual’s desires, abilities, 
and opportunities to engage in various activities. Following 
the original paper, the will to act should get across the indi-
vidual’s motivation and desire to engage in several activi-
ties. It reflects the personal goals or aspirations an older 
adult has regarding their daily occupations. The ability to 
act evaluates the perceived ability or capacity of the person 
to perform activities. It measures how capable individuals 
feel they are to engage in the activities, their state of health 
and functional capacity. The possibility to act focuses on the 
opportunities to be engaged in desired activities. It reflects 
the extent to which individuals feel to have the autonomy 
and external circumstances (environmental - in space and 
time - social, or situational constrains) to pursue those activ-
ities. The frequency /amount of doing activities measures 
the actual participation in activities. A five-point Likert-
type scale was used, with response options tailored to each 
item and scored from 0 (indicating the lowest level, such as 
least active) to 4 (indicating the highest level, such as most 
active). The scores for each dimension were calculated by 
summing the individual item scores to form subscales, and 
the total score was derived by adding together the subscale 
scores for the entire questionnaire. The total score ranges 
from 0 to 272, with higher scores reflecting a higher level 
of AA.

The scale is beginning to see substantial use in Europe, 
as it has been validated in other three countries. However, 
notable discrepancies arise in its validation process. While 
the original Finnish/English versions of the UJACAS and 
the Turkish validation [11] utilized a 0–4 response scale 
(from 0, least active, to 4, most active), later adaptations 
- particularly the German and Swedish versions [6, 12] - 
employed a 1–5 scale, introducing the risk of inconsisten-
cies in interpretation. These differences may significantly 
impact data consistency, interpretation, and the comparabil-
ity of research findings. Moreover, for the inattentive reader, 
the variation in response scales undermines this standard-
ization, potentially affecting the scale’s reliability and valid-
ity across contexts. Such variations highlight the need for 
standardized adaptation protocols designed to systemati-
cally and uniformly adapt a tool, test, or program to a new 
context, population, or condition.

Noticing these discrepancies prompted us to reflect on 
how the dimensions of the scale are evaluated and their con-
tribution to measuring AA. This consideration led to rethink 

how each dimension—will, ability, possibility, and (actual 
frequency of) activity — plays a role in capturing different 
aspects of active ageing and also these dimensions are inte-
grated into a comprehensive understanding of an individual’s 
active engagement. For instance, cultural differences can sig-
nificantly influence how respondents interpret key concepts 
such as will and possibility in AA assessments, potentially 
impacting AA scores. In some cultures, possibility may be 
understood primarily in terms of access to resources, such 
as healthcare, social services, and community engagement, 
which can vary widely depending on local policies and 
societal structures. In other cultures, it might focus more on 
social roles and family support systems, which can shape 
the availability of activities and participation. Similarly, 
will may be viewed differently across cultures: in some cul-
tures, intrinsic motivation, such as personal satisfaction and 
well-being, might be emphasized, while in others, extrinsic 
factors like social expectations, family approval, or com-
munity involvement may play a more significant role. These 
varying interpretations can affect how individuals score on 
AA assessments, underscoring the need for culturally sensi-
tive tools that account for these differences while ensuring 
comparability across diverse populations. By examining the 
interaction of these dimensions more closely, we can ensure 
they accurately capture the overall measure of AA. First, we 
are fully convinced with one principle: measuring activity 
alone may not capture the full picture of AA. The structure 
of UJACAS aligns properly with this principle. Secondly, 
all available versions use a linear additive model based on 
the four evaluated dimensions: people with higher motiva-
tion to be engaged, greater abilities (e.g., fewer physical 
impediments), more opportunities (e.g., fewer environmen-
tal barriers to overcome), and a greater volume of activities 
receive the highest scores of AA. Does the measurement of 
active ageing work well in this way?

Will to act

Will to act, motivation, is the drive to engage in activities 
because they bring pleasure, well-being, and enjoyment, as 
highlighted by Deci and Ryan’s Self-Determination Theory 
[13]. Motivation is crucial for evaluating the effectiveness 
of interventions and adapting activities to individual con-
ditions. While motivation is a key factor in initiating and 
sustaining activities, practical barriers, such as distance 
and accessibility, can significantly limit engagement. Even 
when someone is highly motivated, the physical environ-
ment—such as the location of an activity—can be a decisive 
factor in determining how often they participate [14]. It is 
our opinion that motivation to engage in activities should 
still be assessed in order to use it as a proxy for propos-
ing daily activities that are adapted to the participant’s 
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reduce opportunities for engagement [17]. Chronic health 
conditions, such as cardiovascular diseases or arthritis, may 
limit the ability to participate in physical activities, thereby 
influencing the selection of activities that are less physi-
cally demanding. These barriers must be considered when 
assessing AA, as they significantly impact an individual’s 
engagement and activity levels. This stems from the princi-
ple that overcoming physical or situational barriers requires 
additional effort and persistence. These individuals often 
display greater resilience and adaptability, which should be 
recognized in their AA evaluation [18]. Ability and oppor-
tunity are closely linked to concepts of resilience and intrin-
sic capacity, as individuals often adapt to limitations using 
psychological and social resources. Resilience enables indi-
viduals to maintain activity levels despite challenges, as 
seen in those with chronic illnesses who modify their daily 
routines or seek alternative methods of engagement, such 
as online exercise programs or support groups [19]. The 
intrinsic capacity to cope with adversity can buffer against 
declines, enabling individuals to overcome personal or envi-
ronmental barriers by leveraging internal resources, such as 
mental toughness, motivation, or social support networks. 
To accurately assess AA, the dimensions of opportunity 
and difficulty should be viewed as moderators / mediators 
of AA. The idea is that these factors externally contributed 
to modify the levels of AA rather than being intrinsic to it. 
This perspective aligns with findings from studies on dis-
ability and participation [20, 21], which suggest that activ-
ity levels should be adjusted based on the challenges faced. 
The notion of adjusting scores based on the level of impair-
ment is supported by the concept of disability-adjusted life 
years (DALYs), which considers both years lived with dis-
ability and years lost due to early death [22]. Similarly, in 
AA assessments, the degree of impairment should be fac-
tored into the scoring equation. The greater the impairment, 
the higher the adjusted AA score should be, reflecting the 
increased effort required to participate in activities. Con-
versely, individuals without impairments might have their 
scores adjusted downward if they engage in activities with 
less relative difficulty. Thus, frequency of activity should be 
weighted by the severity of these impediments.

Furthermore, adjusting AA scores for barriers aligns with 
inclusive policy principles, such as universal design and 
equity. By considering the impact of environmental and per-
sonal limitations, policies can be better designed to ensure 
that all individuals, regardless of their conditions, have 
equal opportunities to maintain active and engaged lives. 
For instance, universal design principles in urban planning 
can reduce structural barriers, while targeted health inter-
ventions for those with chronic conditions can improve their 
ability to participate in activities. Such adjustments support 
the creation of inclusive environments where older adults, 

circumstances and residual resources, and that are as similar 
as possible to those activities that receive the highest con-
sensus in terms of willingness to initiate and maintain the 
activity (in the case of physical activity [15]). This under-
scores the importance of addressing both intrinsic motiva-
tors (e.g., enjoyment, health benefits) and extrinsic factors 
(e.g., accessibility, location) when designing programs for 
older adults. More specifically, intrinsic motivation refers 
to engaging in activities for their inherent enjoyment or per-
sonal satisfaction, whereas extrinsic motivation is driven by 
external rewards or social influences, such as family expec-
tations or community involvement. Both forms of motiva-
tion play essential roles in determining the extent to which 
older adults engage in activities. Intrinsic motivation often 
leads to more sustained and meaningful participation, while 
extrinsic motivation can help initiate and maintain activ-
ity, particularly when external factors (e.g., social support 
or structured programs) are provided. Motivation can also 
serve as a buffer against age-related declines, particularly 
in individuals experiencing frailty or facing significant 
environmental barriers. Those who maintain a high level 
of motivation, even in the presence of physical limitations 
or difficult circumstances, often demonstrate greater resil-
ience in overcoming these obstacles [16]. For individuals 
with high frailty, motivation to act may drive them to pursue 
activities that support physical and cognitive health, helping 
to mitigate the negative effects of ageing. By focusing on 
both intrinsic and extrinsic motivators, interventions can be 
better designed to support older adults, particularly those 
with frailty, in maintaining an active and engaged lifestyle 
despite challenges. For example, interventions that bring 
activities closer to home or provide transportation services 
can mitigate these barriers and help translate motivation 
into actual participation. Creating environments that are 
conducive to regular engagement can empower older adults 
to maintain active lifestyles and enjoy the associated physi-
cal and mental health benefits.

Ability and opportunity to act

On these matters, we are convinced that the current way to 
consider ability and opportunity in the UJACAS needs to 
be revised. People still manage to participate in activities 
despite personal difficulties of both physical and mental 
nature or environmental barriers should receive a signifi-
cantly higher estimated active ageing score compared to 
those who, despite engaging in the same number of activi-
ties, do not face such challenges. For instance, in urban set-
tings, access to activities may be facilitated by proximity 
to healthcare services, social spaces, and transport options, 
while in rural areas, individuals might face greater dis-
tance and limited options, creating structural barriers that 
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scores. In the original formula, will to act was also taken 
into account. The formula with the addition of will to act 
(4), could produce an item score as high as 12, a potentially 
misleading outcome for an activity explicitly declared to be 
unperformed.

Similarly, complete inability to perform an activity, even 
with assistance, should logically correspond to a frequency 
score of zero. Furthermore, a zero-opportunity score, which 
signifies the impossibility of performing the activity, cannot 
logically yield a non-zero result. These two points clarify 
why, in our view, any zero-value reported by a partici-
pant must result in a sequence of zero values for the cor-
responding item. The first example illustrates the paradox 
of achieving a high activity score for an activity reported 
as unperformed. The second example explains why any 
non-zero result, in the presence of zero scores for ability or 
opportunity to act, could be misleading.

Together, these considerations necessitate constrain-
ing the formula to handle zero values from weighted 
computations.

A way to proceed in relation to what has been discussed 
so far would be to consider the following equation:

XC =
{ 0 (XO = 0) ∨ (YO = 0) ∨ (ZO = 0)

XO − min(∆ , max(0, (Xmax − X min ) .
exp(wy .(YO −XO )+wZ .(ZO −XO ))−1

exp(k)−1 otherwise.

where X0 is the original score of frequency of activity; Xmax 
and Xmin are the upper and lower limits of the Likert scales 
(i.e., 4 and 1, zero is excluded because, for this value, regard-
less of which of the three variables it appears in, it receives 
treatment that is not accounted for in the general equation); 
wy and wz are the weights for the variables Y0 (ability to act) 
and Z0 (opportunity to act); k is the scaling constant, which 
can be calculated as the weighted maximum deviation; Δ is 
the maximum allowed variation.

For the reasons outlined above, the logical condition 
ensures that if any of the three variables equals zero, the cor-
rected score is set to zero. From a purely logical standpoint, 
lacking personal resources (physical, mental) and/or lacking 
opportunities due to environmental limitations (time, social, 
economic) that cannot be overcome even with assistance, 
makes any frequency value for the activity greater than zero 
inapplicable. This reflects the absence of prerequisite con-
tributions and maintains consistency in the scoring process. 
Otherwise, if none of the conditions are true (all variables 
are non-zero), the correction is applied.

The adjustment can be explained in the following steps:

wy . (YO − XO ) + wZ . (ZO − XO )� (1)

The adjustment is calculated using an exponential function, 
which reflects the influence of ability to act (Y0) and oppor-
tunity to act (Z0) on the score of the activity frequency. The 

especially those with impairments or environmental chal-
lenges, can remain active and independent [23].

The UJACAS AA score equation

Currently the equation used to obtain the AA score is the 
following:

AA score = Will to act + Ability to act

+Opportunity to act + Frequency of Activity

The UJACAS questionnaire is one of the most promis-
ing tools for gathering valuable information on the level 
of active ageing, both in research contexts and in primary 
care and social services for ageing, due to the compre-
hensiveness of the information it enables to be collected. 
Notwithstanding this, there should be a reconsideration of 
the relationship between the measurement of activity fre-
quency, the measurement of willingness/motivation for 
activities, and the two dimensions of personal and envi-
ronmental/external limitations. In the first case, we believe 
that a measure of willingness to act should be used to sup-
port personalized interventions aimed at increasing the fre-
quency of preferred activities for which the individual feels 
they cannot engage as much as they would like. Moreover, 
personal and environmental limitations should be used to 
adjust the activity frequency score. We are convinced that 
both ability and opportunity to act are critical to participa-
tion, their impact may differ depending on the specific con-
text, individual circumstances, and the nature of the activity 
itself. For example, if an individual has limited ability, their 
participation may be severely constrained, even if they have 
ample opportunity. Hence, ability is often given a higher 
weight, as it can be a primary determinant of whether or 
not an individual can engage in the activity, regardless of 
external opportunities. While opportunity is important, it 
could be considered secondary to the individual’s ability to 
perform the activity. For instance, if an individual lacks the 
physical capacity to engage in an activity (e.g., due to frailty 
or disability), having an abundance of opportunities may not 
significantly alter their ability to participate.

Moreover, regarding the score assigned to, some clari-
fications are necessary. In our view, the value zero, refer-
ring to frequency, ability, or opportunity to act, constrains 
the frequency score for that particular activity to zero. For 
instance, a participant reports completing an activity zero 
times but also indicates a full ability (4) and full opportu-
nity (4) to perform that activity. Under the standard formula, 
which aggregates these scores, the outcome is a paradoxi-
cal contribution of 8 to the total score, despite the activity 
being reported as not performed. This demonstrates why an 
activity score of zero must nullify ability and opportunity 
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where k is the scaling constant that adjusts the magnitude of 
the adjustment and normalizes it within the desired range. 
The scaling constant k is calculated based on the expected 
maximum deviation, ensuring that the correction does 
not exceed a reasonable range. We can assume k equal to 
3 because it represents the maximum weighted deviation, 
ensuring the exponential correction scales appropriately 
within the predefined range of the variables. The adjust-
ment is applied in a subtractive manner, meaning the calcu-
lated adjustment is subtracted from the original score. This 
ensures that the score is not artificially inflated but can still 
decrease based on the limiting variables.

The final corrected score is calculated as:

Xc = XO − min(∆ , max (0, Normalized adjustment)� (3)

where Δ is the maximum allowable deviation. This step 
ensures that the adjustment is bounded, and the score does 
not vary excessively. The adjustment factor is restricted to a 
value within the defined bounds, such as Δ = 1, meaning that 
no correction will result in a score change larger than 1 point, 
ensuring the result stays within the established range. The 
result is a corrected score of frequency of activity for each 
item that incorporates the influence of the limiting variables 
while maintaining the integrity of the original score and its 
range. This controlled correction process allows for small, 
context-specific changes that reflect real-world conditions 
without drastic shifts in the overall score. Considering the 
above, the total UJACAS score will also change from 272 
(i.e. 17 items x 4 = max score x 4 variables) to 68 (i.e. 17 
items on corrected activity frequency x 4 = max score).

The described approaches are consistent with the princi-
ples of adaptive measurement in disability studies [27] and 
would provide a more nuanced and favourable evaluation of 
AA in case of disabilities and/or environmental obstacles. 
The methodology presented leverages a weighted exponen-
tial adjustment to correct an individual’s score on a specific 
item based on the influence of barriers, such as ability to 
act and opportunity to act. The core rationale behind this 
approach is grounded in the concept of true score estimation, 
where the objective is to adjust the observed score while 
maintaining the underlying range of values. This is done by 
calculating a correction factor, which is then applied to the 
original score in a subtracting manner to ensure the correc-
tion remains within a reasonable bound. The correction fac-
tor is derived from an exponential function, reflecting how 
the deviation of ability to act and opportunity to act influ-
ences the target score. To avoid excessive shifts in the final 
score for the single item, a scaling constant and a maximum 
allowable deviation are introduced to constrain the magni-
tude of adjustment, ensuring that the corrected score stays 
within the established range.

exponential model ensures that small differences between 
the observed score and the limiting variables result in pro-
portionally smaller corrections, while larger differences pro-
duce more significant adjustments. This is formulated as: 
were wy and wz are the weights for the variables Y0 (ability 
to act) and Z0 (opportunity to act) and X0 is the original 
score of frequency of activity. While this approach may 
seem counterintuitive — using the original score of fre-
quency both as a starting point and as a reference for correc-
tion — it is essential for capturing the discrepancy between 
the score and the prerequisite variables. Rather than disre-
garding the original value, this method leverages it to ensure 
the correction aligns with the contextual factors. This devia-
tion determines both the direction (increase or decrease) 
and proportionality of the correction, ensuring consistency 
with the extent of the discrepancy. Different weights can be 
attributed to the variables. The different weights reflect the 
degree of importance assigned to ability to act and opportu-
nity to act in promoting or constrain the frequency of activ-
ity. Indeed, there are reasons to assume that the weight of 
abilities (or conversely, personal constraints) should be con-
sidered greater than the weight of environmental constraints 
[24–25]. Since the weights of the variables must equal 1 to 
ensure a balanced distribution of influence among the fac-
tors, and because of this normalization avoids inflating or 
diminishing the contribution of any single variable to the 
corrected score, the choice of weights depends on the rela-
tive importance of Y0 and Z0 in the specific context of anal-
ysis. For instance, if the physical constrain is considered 
more critical than the environmental limitation, its weight 
might be set higher than that of the other variable. So, we 
propose adjustments with levels of weight disparity in rela-
tion to ability and opportunity: null weight differences (wy 
= wz = 0.5), moderate differences (wy = 0.6, wz = 0.4 or 
wy= 0.7, wz=0.3), or large differences (wy = 0.8, wz = 0.2 
or wy = 0.9, wz = 0.1). The clinician freely can choose the 
weight to assign to the variables following their personal 
beliefs on the matter, based on their clinical experience 
or research findings. This weighting approach aligns with 
standard practices in statistical modelling, where weights 
are allocated proportionally to the expected significance of 
each variable (for a detailed discussion on weight allocation 
strategies in predictive models [26]). This flexibility allows 
researchers to adapt the model to the specific characteristics 
of the population or contextual, or cultural factors, while 
maintaining the interpretability and consistency of the scor-
ing framework.

Once the adjustment factor is calculated, it is normalized 
using an exponential function, which converts the raw dif-
ferences into a proportion that can be applied to the score

Normalized adjustment = exp ( wy . (Y − XO ) + wZ . (Z − ZO )) − 1
exp (k) − 1 � (2)
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these tools provide valuable insights, they tend to overlook 
individual-level factors such as personal barriers and moti-
vations, which are crucial for a nuanced understanding of 
active ageing. The UJACAS’s inclusion of these dimensions 
allows for a more tailored evaluation that considers both the 
external and internal factors affecting engagement. How-
ever, a limitation of UJACAS is that its scoring model may 
not be universally applicable across different cultural or 
environmental contexts, which necessitates adaptation. The 
refined UJACAS model, with its adjustments for personal 
and environmental barriers, has significant implications for 
research and practice. In clinical settings, it can provide a 
more accurate assessment of an individual’s capacity for 
active ageing, helping healthcare professionals design inter-
ventions that account for both intrinsic and extrinsic factors 
influencing activity levels. Public health programs can use 
the tool to identify subgroups of older adults who may bene-
fit from targeted interventions that address specific barriers, 
such as limited mobility or lack of social engagement. In 
community programs, the model’s focus on motivation and 
opportunity can guide the development of more inclusive 
and accessible initiatives that encourage participation from 
diverse groups, including those with disabilities or chronic 
conditions. By tailoring interventions to the specific needs 
of individuals, the UJACAS model can improve the overall 
effectiveness of active ageing initiatives.

Future research on AA would benefit from integrating 
biological, psychological, and social factors to provide a 
more holistic understanding of ageing. For example, com-
bining biological markers, such as telomere length or epi-
genetic changes, with psychosocial factors could offer a 
comprehensive assessment of an individual’s capacity for 
active ageing. Additionally, understanding how resilience 
and coping mechanisms interact with these biological fac-
tors can help identify strategies to mitigate the impact of 
age-related decline. Interdisciplinary collaboration across 
fields like gerontology, psychology - and in particular gero-
psychology, an ever-growing approach - public health, and 
biology will be essential in advancing our understanding of 
active ageing and improving interventions for older adults 
[28–29].

Conclusion

In conclusion, AA concept can navigate and overcome per-
sonal and environmental limitations, and it is not merely 
the proxy of how often older adults participate in activities. 
Future assessments should consider the interplay between 
activity levels and the barriers faced, ensuring that those 
who remain engaged despite adversity are recognized for 
their resilience. By addressing personal limitations and 

To assess discrepancies between the score X0 and its pre-
requisite variables Y0 and Z0, we opted to calculate Y0 - X0 
and Z0 - X0. This approach allows us to measure how far 
the observed outcome X0 deviates from the expected contri-
butions of Y0 and Z0 individually, offering a clearer under-
standing of specific discrepancies. This method emphasizes 
the individual contributions of Y0 and Z0 to X0, avoiding the 
potential interpretative challenges of combining the vari-
ables into a single aggregate discrepancy as in X0 - Y0 - Z0. 
It is particularly suitable when the focus is on isolating spe-
cific shortfalls rather than evaluating a combined shortfall.

This method is particularly useful when the goal is to min-
imize drastic changes while allowing small, context-specific 
adjustments, reflecting real-world conditions where scores 
should not fluctuate excessively. Moreover, the introduc-
tion of a precondition—where any zero input automatically 
results in a zero output—is essential because zero scores 
cannot be effectively weighted using the formula. This 
exclusion is a necessary constraint, albeit one that reduces 
the generalizability of the formula. Furthermore, the weight 
assigned to ability to act is intended to reflect how much an 
individual’s perceived capability or skill in performing the 
activity influences their actual participation; and the weight 
assigned to opportunity may be lower than that for abil-
ity, reflecting the fact that while opportunity can enhance 
participation, it is less influential than personal capability 
when constraints are severe. Thus, the approach provides 
a balanced and controlled way to adjust scores without dis-
torting the results or causing over-corrections.This model 
could first estimate the impact that (the reduction in) ability 
and (the lack of) opportunities has on limiting each specific 
type of activity. For example, an individual with arthritis 
might engage in fewer physical activities, but the severity 
of their condition should be considered when adjusting their 
score. They would then proceed to aggregate the corrected 
frequencies of activities based on the level of impairment, 
considering both personal and environmental limitations.

The table of correction, based on the above mentioned 
equation, and two vignettes regarding the comparison of 
two ideal people evaluated through the UJACAS, are pro-
vided in the supplementary materials (S1).

Discussion

The UJACAS stands out among other AA measurement 
tools due to its multidimensional approach, which incor-
porates not only the frequency of activity but also motiva-
tion, ability, and opportunities to engage. In contrast, other 
commonly used tools like the World Health Organization’s 
Active Ageing Index (AAI) primarily focus on macro-level 
indicators like health and socioeconomic factors [1]. While 
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