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Introduction: The aging population presents both unique challenges and
opportunities for societies around the world. To develop an effective healthy
aging strategy, a tool for assessing aging process is needed. Numerous attempts
to quantify the aging process have been made. However, there is still a challenge
in developing and choosing a good enough score that is easy to apply, has a
construct of variables that are available in most nationwide surveys for comparable
results, and at the same time reflects the aging process of older individuals. The
purpose of this study is to present our approach to construct a comparable
Healthy Aging Index (HAI).

Materials and methods: In Latvia, data from Wave 8 of the Survey of Health, Aging
and Retirement in Europe (SHARE), involving 420 respondents, were used. For
comparative analysis, data from a HL20 study on the health and wellbeing of the
older adults in Iceland, which included 1,033 respondents, were used.

Results: For Latvia, 13 items were selected, and for Iceland, nine items were
selected. We constructed the HAI with four similar subscales for both countries—
"Autonomy,” "Health,” “Wellbeing,” and “Activities,” and an additional subscale
"Cognitive” for Latvia. We found matching items in all four subscales. For the
Autonomy subscale, they were related to difficulties with everyday and daily tasks.
In the Health subscale, the only matching item was self-rated physical health.
One item related to loneliness was found for the Wellbeing subscale and one item
related to social participation for the Activities subscale.

Discussion: In our study, we found evidence for the successful construction of
a HAl in two different datasets. The strength of our construct lies in the use of
data from one of the largest social science panel studies in Europe (SHARE). As
we were able to apply the construct to the Icelandic study, we believe that items
presented in our approach are available in other population-based studies as
well, and, therefore, can be easily replicated by others. By examining the existing
SHARE data, HAI could be used to analyze long-term changes and could provide
a foundation for comparing and monitoring the evolution of aging over time as
well as comparing the aging process across societies. This is required for the
authorities to conduct further analyses, proposals, and action plans in support of
healthy aging.

Survey of Health, Ageing and Retirement in Europe, wellbeing, autonomy, health,
activities, cognitive, Latvia
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Introduction

Throughout the development of a definition of healthy aging,
different concepts were available, starting from a negative aspect until
the 1960s, when aging was considered a progressive, linear decline
toward death (1). Moving forward, attitudes changed to a more
positive approach. In 1987, when Rowe & Kahn developed the concept
of successful aging, they emphasized the role of intrinsic and extrinsic
factors on an individual’s health. However, their concept received
much criticism as it focused more on the absence of disease. In 1997,
they expanded their definition by addressing the importance of
protective factors (2, 3). In 2002, the World Health Organization
(WHO) presented the “global policy guidelines for active aging” with
a definition of active aging as the process of optimizing opportunities
for health, participation, and security to enhance the quality of life as
people age (4). Since 2015, the WHO has developed the Healthy Aging
Strategy, which is a combination of previous concepts and defines
healthy aging as “the process of developing and maintaining the
functional ability that enables wellbeing in older age” (5).

Healthy aging concept addresses the change in how we think, feel,
and act toward age and aging. The three interrelated components of
healthy aging are functional ability, intrinsic capacity, and environments
(5). Functional ability combines the intrinsic capacity of the individual,
the environment a person lives in, and how people interact with their
environment. The key concepts are the ability to meet basic needs, to
learn, grow, and make decisions, to be mobile, to build and maintain
relationships, and to contribute to society. Intrinsic capacity includes
locomotor (physical movement), sensory (vision, hearing), vitality
(energy and balance), cognition, and psychological capacity. Information
on all domains of each component can help prioritize and tailor
interventions to an older person's specific needs, preferences, and goals.

To develop an effective healthy aging strategy, a tool for assessing
aging process is vital. However, there is a lack of a unanimous
definition and standardized metric for the evaluation of healthy aging
(6-9). The HAI serves as a valuable tool for policymakers to design
evidence-based policies and programs that promote healthy aging and
address the unique needs of older adults. It provides a data-driven
framework for decision-making and resource allocation in such areas
as healthcare, social services, and community support systems.

World Health Organization baseline report on the Decade of
healthy aging has summarized 25 items in measuring intrinsic
capacity and 27 items in measuring functional abilities (5). Therefore,
healthy aging can be measured, even nationwide, if sufficient
comparable items are included. In most studies, only some of them are
reported, which does not encourage comparative research.

Recent systematic review by Behr et al. (1) shows, that 13 attempts
to measure the aging process already have been published. Only one
of them includes all intrinsic capacity domains (10), but lacks several
functional ability domains. Some of those scores are hard to apply due
to complex calculations and the construction of specific items. None
of them have been replicated by others. The most common factors in
those attempts included general health status, functioning and
disability, quality of life (QoL), emotional and psychological health,
cognitive functioning, and lifestyle factors. Less often, such factors as
medical information and activities of daily living (ADL)/instrumental
activities of daily living (1IADL) were used.

The challenge around the world lies in developing and choosing
a good enough score that is easy to apply, has a construct of variables
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that are available in most nationwide surveys for comparable results,
and at the same time reflects the aging process of older individuals.

The purpose of this study is to examine specifically whether there
is a theoretical and practical basis for developing/calculating HAI in
the data of two countries. The HAI that would be constructed under
the basis of available data would create a discussion and position in
each country, and call for an examination of factors and conditions
that creates a different score on the HAI. In addition, the use of
existing data and HAIs opens up development and monitoring
over time.

Methodology
Participants

Latvia

Study was based on the sample of older individuals from wave 8
of the Survey of Health, Aging and Retirement in Europe (SHARE)
during the period from June till August 2020.

Survey of Health, Aging and Retirement in Europe is the largest
social science panel study and has set new standards in research and
scientific data collection. It has a global impact since it not only covers
all EU member countries in a strictly harmonized way but additionally
is embedded in a network of sister studies all over the world, from the
Americas to Eastern Asia (11, 12).

Iceland

The wellbeing of older adults in Iceland was studied through a
HL20 research conducted in 2020. The study focused on Icelandic
citizens who had attained retirement age, and a simple random sample
0f 1,800 individuals was selected from the national registry. Out of this
sample, 1,033 respondents completed the survey either via computer-
assisted telephone interview (42%) or computer-assisted web
interview (58%). The survey was carried out from November 2020 to
January 2021.

To perform comparison between both countries, the sample of
Latvia was limited to respondents aged 67 and older, with participation
in both—the main questionnaire and COVID-19 add-on. Sample size
for Latvia consisted of 420 respondents.

Statistical analysis

Statistical analysis was conducted using Jamovi v.2.3.21, IBM SPSS
Statistics v.27 and R v.4.3.0. For comparison of the constructed HAI
such descriptive statistics measures as median and quartiles were used.
To test the fitting of the created construct of HAL a confirmatory
factor analysis (CFA) was used.

Pp<0.05 was set as the significance level.

Construct and calculations of the healthy
aging index

In the first step of constructing the HAI, we explored both datasets

to find similar items for our construct (see Figure 1). For Latvia, a total
of 13 items were selected. For Iceland, nine items were selected.
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LATVIA

Ql: Difficulties doing everyday activities (10 items)

Q2: Difficulties with daily tasks (15 items)

Q3: Orientation to date, month, year and day of week

FIGURE 1
Comparison of items included in the HAL

AUTONOMY
Q3: Use of aids Q3: How often do you need help in your daily life with: Cleaning
Q4: Never vig nor physi ivity Q4: How often do you need help in your daily life with: Online banking
Ql: Would you say your health is poor, fair, good, very good, excellent
Q2: 2+ chronic diseases HEALTH Ql: Would you say that your physical health is generally good or bad?
Q3: Limitations with activities (Global Activity Limitation Indicator)
Ql: How often do you feel lonely Ql: Perceived loneliness
WELLBEING
Q2: How satisfied are you with your life Q2: Mental health
Ql: How often are you in with and friends
QI: Which of the activities listed have you done in the last twelve ACTIVITIES via the Internet e.g. on social media, via Skype or email?
months Q2: Do you take part in social work for senior citizens organized by the
municipality?
Qn: ion on entertail
Q2: Concentration on reading COGNITIVE NOT CALCULATED

Ql: How often do you need help in your daily life with: Shopping

Q2: How often do you need help in your daily life with: Cooking

Q: Difficulties doing everyday

Sum of selected (reversed)/
activities (10 items)

maximum amount of difficulties

Q2: Difficulties with daily tasks Sum of selected (reversed)/

(15 items; maximum amount of difficulties
Q3: Use of aids Yes=0,No=1
Q4: Never vigorous nor Yes=0,No=1

moderate physical activity

FIGURE 2

(Q1+Q2+Q3+Q4)/4 (Q1+Q2+Q3+Q4)/4

Comparison of items and calculation process for the Autonomy subscale.

QI: How often do you need help

with: Shopping

Q2: How often do you need help Always =0

with: Cooking Often =0.25
Sometimes = 0.5

Q3: How often do you need help Rarely = 0.75

with: Cleaning Never=1

Q4: How often do you need help
with: Online banking

We divided all items into five subscales. As Icelandic data did not
cover the cognitive aspect of healthy aging, this subscale was used only
for Latvia.

For the Autonomy subscale, four items were selected for both
countries (see Figure 2). We found matching items for both countries
related to difficulties with everyday and daily tasks. The only difference
in the statement of the question and the received responses. In Latvia,
respondents were asked to select from 10 everyday tasks or 15 daily
tasks with answers of “selected” or “not selected” (see Figure 3).

In the Icelandic data, four daily tasks were included, with a
statement to rate the frequency of help needed. For calculation of the
HALI in the Latvian dataset, we counted the total amount of selected
difficulties for each respondent, reversed the score (0 difficulties as 10
points, 10 difficulties as 0 points, 0 difficulties as 15 points, and 15
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difficulties as 0 points), and divided by the maximum number of
difficulties reached. For Icelandic data, we coded the frequency of help
needed from 0 to 1, where 0 indicates that help is always needed and
1 indicates that help is never needed. Two additional items were
selected for Latvia related to the use of aids and the level of physical
activity. As they were on a dichotomous scale, the coding of 0 or 1 was
applied. The total score of the autonomy subscale is the average value
of the scores of all items.

For the Health subscale, we found one matching item for both
countries related to self-rated physical health (see Figure 4). The
answers were on a five-point Likert type scale. From the Latvian
dataset, two additional items were selected related to the presence of
chronic diseases and limitations with activities (global activity
limitation index). As they were on a dichotomous scale, the coding of
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Ql: Difficulties doing everyday activities (10 items)

NogaswN=

Walking 100 meters
Sitting
getting up from a chair,

. Climbing one flight of stairs,

Climbing several flights of stairs

Stooping, kneeling, or crouching,

Reaching or extending your arms above
shoulder level

Pulling or pushing large objects like a living
room chair

Lifting or carrying weights over 10 pounds/5
kilos, like a heavy bag of groceries

10. Picking up a small coin from a table

AUTONOMY

Q2: Difficulties with daily tasks (15 items)

© @ NP o s e N

Dressing, including putting on shoes and socks

Walking across a room

Bathing or showering

Eating, such as cutting up your food

Getting in or out of bed

Using the toilet, including getting up or down

Using a map to figure out how to get around in a strange place
Preparing a hot meal

Shopping for groceries

. Making telephone calls

. Taking medications

. Doing work around the house or garden

. Managing money, such as paying bills and keeping track of expenses

. Leaving the house independently and accessing transportation services

FIGURE 3

15. Doing personal laundry

List of difficulties doing everyday activities and daily tasks for the HAI of Latvia.

QI: Would you say your health is:

Q2: 2+ chronic diseases Eiecnicciansss D

Less than 2 diseases =1
Q3: Limitations with uctivm.s Limited =0
(Global Activity Lit Not limited =1

FIGURE 4
Comparison of items and calculation process for the Health subscale.

HEALTH

Poor=0
Fair=0.25

Good = 0.5

Very good = 0.75
Excellent=1

I

Very bad =0

Qn: WGuld you suy that your Rather bad = 0.25
healthis g Neither good nor bad = 0.5

good or bad? Rather good = 0.75
Verygood =1

0 or 1 was applied. The total score of the health subscale is the average
value of the scores of all items. In the Icelandic dataset, this was the
only item for health, and the received points are the total score of
the subscale.

For the Wellbeing subscale, two items were selected for both
countries. We found one matching item related to loneliness (see
Figure 5). The only difference is in the received responses; in Latvia,
respondents were asked to rate the frequency of loneliness on a three-
point scale. For Iceland, the answers were on a five-point Likert type
scale. The responses can be compared as “Often” can be related to

»

“Very often or always,” “Some of the time” with “Sometimes,” and
“Hardly ever or never” with “Very seldom or never” (see Figure 5). For
both countries, responses were coded from 0 to 1, where 0 indicates
feelings of loneliness very seldom or never/hardly ever or never and 1
indicates feelings of loneliness very often or always/often.
For Latvia, we included one additional item related to

satisfaction with life. The answers were on a 10-point scale, where
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the received points were divided by 10. For Iceland, we included
one additional item related to mental health. The answers were on
a five-point Likert-type scale, and we applied a similar approach
for coding the data, where 0 points indicate very bad mental
health and 1 point indicates very good mental health. The total
score of the wellbeing subscale is the average value of the scores
of all items.

For the Activities subscale, one item for Latvia and two items for
Iceland were selected (see Figure 6). The chosen item for Latvia
included nine items from different social activities. For calculation of
the HAI in the Latvian dataset, we counted the total amount of
selected activities for each respondent and divided it by the maximum
number of activities reached. For Icelandic data, one item was related
to electronic contact frequency with children, relatives, and friends.
We coded the frequency of contacts from 0 to 1, where 0 indicates
more seldom or never contact and 1 indicates daily or more often
electronic contact frequency. The second included item for Iceland

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1231779
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Mikelsone et al.

10.3389/fpubh.2023.1231779

Often=0
Ql: How often do you feel lonely: Some of the time = 0.5
Hardly ever or never =1
Q2: How satisfied are you with
your life: .
0 - completely dissatisfied, Received points/ 10

10 - completely satisfied

FIGURE 5
Comparison of items and calculation process for the Wellbeing subscale.

Very often or always = 0
Rather often= 0.25
Sometimes = 0.5

Rather seldom = 0.75
Very seldom or never =1

Ql: Perceived loneliness

Very bad =0

Rather bad = 0.25

Neither good nor bad = 0.5
Rather good = 0.75
Verygood=1

Q2: Mental health

Ql: Which of the activities listed

have you done in the last twelve Sum of selected/ maximum
months amount of activities
(9 items)

FIGURE 6
Comparison of items and calculation process for the Activities subscale.

ACTIVITIES

More seldom/never =0
Once a month = 0.2
2-3times amonth=0.4
Once aweek = 0.6

Few times a week = 0.8
Daily or more often =1

QI: How often are you in contact
with children, relatives and
friends via the Internet e.g. on
social media, via Skype or
email?

Q2: Do you take part in social
work for senior citizens
organized by the municipality?

No=0
Yes=1

v

was related to taking part in social work for senior citizens organized
by the municipality. As responses were dichotomous, we coded them
with 0 for no such activities and 1 for participation in such activities.
The total score of the activities subscale is the average value of the
scores of all items.

We found three items related to the Cognitive subscale for
Latvia (see Figure 7). For Iceland this subscale is not calculated as
no items were present in a dataset. Two items were related to
concentration on entertainment and reading, and one item was
related to orientation to date, time, year, and day of the week. The
dichotomous responses for concentration on entertainment and
reading were coded with 0 and 1, where 0 indicates difficulties in
concentration and 1 indicates no such difficulties. Responses
regarding orientation were on a four-point scale, where 0 indicates
bad orientation in each item (date, month, year, and day of the
week) and 4 indicates good orientation in all four items. The total
score of the cognitive subscale is the average value of the scores of
all items.

For further analysis to compare the overall process of healthy
aging, we calculated the outcome as the average score of all subscales
(see Figure 8). For easier interpretation, the total score was
multiplied by 10.
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Results

Factor loadings and fit indices of the
constructed healthy aging index

Results for confirmatory factor analysis for both Latvia and
Iceland showed high factor loadings between items and factors. For
Latvia, the lowest loading was 0.23 and the highest 0.89 with most
loadings being in the range of 0.47-0.89; for Iceland apart from one
loading being —0.05, the lowest loading was —0.50; and the highest
loading was 0.92.

Factor solution for both countries showed a good fit (see Table 1).
For both the Latvian and Icelandic solution, most of the fit indexes
we looked at indicated a good fit, only SRMR was slightly above the
threshold for Iceland (13).

Comparison of overall healthy aging index
and its subscales

The construct of the HAI can measure physical, mental capacities
(intrinsic capacity) and functional abilities of older individuals,
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Ql: Concentration on
entertainment
Difficulty in concentrating = 0
No such difficulty =1

Q2: Concentration on reading

1=0
Q3: Orientation to (4 options): 2=0.33
Date, Month, Year, Day of week 3=0.67
4=1

FIGURE 7
Comparison of items and calculation process for the Cognitive subscale.

(Q1+Q2+Q3)/3

NOT CALCULATED

FIGURE 8
Calculation of overall HAI

OVERALL HEALTHY AGING INDEX

Average score of all subindexes

(«Autonomy» + «Wellbeing» + «Health» + «Cogpnitive» + «Activities»)/5 («Autonomy» + «Wellbeing» + «Health» + «Activities»)/4

Total score x10

according to the WHO conceptual model of healthy aging. The overall
score of our construct is measured on a 10-point scale, where 10—
indicates healthy aging (less or no decline in items related to mental,
physical, and functional abilities) and 0—indicates “unhealthy” aging
(more difficulties, lower levels of self-rated health and satisfaction with
life, higher levels of loneliness, and less participation in
social activities).

Overall, the distribution of the HAI for older individuals in Latvia
was lower, compared to Iceland, with median points for Latvia of 4.44
(without Cognitive subscale) and for Iceland of 7.03 points (see
Figure 9). The lower score for Latvia is due to fewer points scored in
the subscales of Health (self-rated health, presence of chronic diseases,
and limitations with activities) and Activities (less participation in
social activities).

The comparison of subscales for both countries shows that lower
scores are obtained in such subscales as Health, Activities, and
Cognitive for Latvia (see Figure 10).

The highest obtained scores for both countries were in the
subscales of Autonomy and Wellbeing (see Figure 11).

Discussion

On the datasets

The main goal of the study was to examine if and how the different
datasets of two countries could be used to develop an index that could
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be useful for comparison and further discussion on the factors
contributing to healthy aging in diverse cultural and societal contexts.
It can also facilitate knowledge sharing and the exchange of best
practices among countries.

In our study, we reached the aim as regard constructing a
comparable Healthy Aging Index (HAI) from two different datasets.
For Latvia, 13 items and for Iceland, nine items were used.
We constructed HAI with four similar subscales for both countries—
Health,” “Wellbeing,” and “Activities,” and an additional
subscale “Cognitive” for Latvia.

»

“Autonomy;

Furthermore, in our study, we demonstrated that items measuring
underlying concepts of healthy aging can be found not only in large
datasets, like the Survey of Health, Aging, and Retirement in Europe
(SHARE) survey, but also in a variety of national datasets, e.g., the
Icelandic HL20 study.

Although the available datasets from different population studies
may not be completely identical, they might share similar items
aligned with the theoretical framework. Conducting further analysis
could ascertain whether these datasets form the HAI index and its
subcomponents in each respective case.

The use of data from one of Europe’s largest social science panel
studies (SHARE) contributes to the strength of our model. As we were
able to apply the construct to the Icelandic HL20 study, the items
presented in our approach can be easily found in other population-
based studies, including all countries that participate in the SHARE
survey, and can thus be easily replicated by others. We examined the
available data for other countries participating in SHARE. The results
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TABLE 1 Model fit for confirmatory factor analysis for the HAI.*

10.3389/fpubh.2023.1231779

Chi- Df pvalue Root mean Standardized Non Comparative Adjusted
square square error of root mean normal fit index (CFI) goodness
approximation | square residual fit index of fit (AGFI)
(RMSEA) (SRMR) (NNFI)
Latvia 51.8 32 0.015 0.039 0.048 0.986 0.990 0.999
Iceland 1046 32 <0.001 0.049 0.058 0.975 0.982 0.989
*As Cognitive subscale was not calculated for Iceland, it was excluded from the CFA for Latvia.
Latvia Iceland
S 0%
'g 40%
g. 20%
E % T r T T . *—v—
0 1 2 3 4 5 6 7 8 9 10 0 5 2 3 4 5 6 7 8 9 10
Healthy aging index Healthy aging index
FIGURE 9
Distribution of the HALI.

indicate that there is a suitable foundation for comparing our HAI
model across different countries. However, any additional in-depth
discussion or detailed explanation of these findings falls outside the
scope of this article.

Utilizing the existing secondary data offers a cost-effective, time-
efficient, and flexible approach for research. It enables researchers to
access large sample sizes, conduct longitudinal analyses, and perform
comparative studies without the financial burden of primary
data collection.

On the method

After analyzing the available data from both countries,
we conducted a theoretical review of the factors relevant to the
existing and recent literature on the HAI Subsequently, we performed
confirmatory factor analysis (CFA) on both datasets and successfully
confirmed the presence of HAIs in them. There are several different
methods that might be used for the construction of an index, for
example the UNDP approach (14, 15), Principal component analysis
(16) etc. CFA was the most suitable method as it allowed us to test
specific hypotheses regarding the underlying factor structure and the
model’s fit to the data.

There is ongoing discussion related to the development of new
healthy aging measurement tools, with the implication of focusing
more on the validation of existing ones (1). Before constructing our
approach, we also reviewed some of the existing scores to assess
differences and similarities.

On the theoretical approach and practical
use

One of the remaining challenges is related to the lack of a unified
definition of healthy aging. Rodriguez-Laso et al. (17) tested four
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different definitions of healthy aging. The measured prevalence of
more positive results toward healthy aging increased depending on
definitions, rising from 4.5% for Rowe and Kahn’s definition (freedom
from disease, disability, and risk factors for disease; high physical
function; and cognitive function at or above the median for one’s
gender and age group) to 49.2% for a definition with fewer criteria
(freedom from disability; high physical function; and freedom from
severe cognitive impairment). Freedom from disease and risk factors
for disease were the main reasons for not meeting the more
rigorous definitions.

To reduce such bias, our construct of HAI is based on a
combination of various definitions. The main factors selected for our
construct are related to being free of chronic diseases, autonomy in
activities of daily living, wellbeing, good quality of life, high social
participation, only mild cognitive or functional impairment, and little
or no disability (18). Instead of using the factor “being free of chronic
diseases” due to its criticism, we chose the item “prevalence of at least
two chronic diseases”

From all existing attempts to measure the aging process, three of
them used the SHARE survey (10, 19, 20). We have utilized similar
approach as in a study by Sanchez-Niubo et al. (10), where they also
based their theoretical framework on the WHO concept of healthy
aging. The strength of their methodology lies in the use of two large
studies: the Aging Trajectories of Health-Longitudinal Opportunities
and Synergies (ATHLOS) project, with the data of 16 international
cohorts, and the SHARE survey. It leads to the conclusion that items,
related to concepts of healthy aging, can easily be found in various
studies. They used item response theory (IRT) modeling, which allows
testing and adjusting the effect of potential confounders on individual
responses, such as the specific effects of cohorts, gender, and cultural
factors. From all the attempts to measure aging process, this can
be considered one of the best. However, we also found some
weaknesses related to replicability issues in this approach. First, they
were able to cover all domains of intrinsic capacity by including 41
items, but for replicability, all items need to be present in a dataset. By
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exploring the available data for Latvia from the SHARE survey, some
factors were not available, and this issue might be relevant for other
SHARE participant countries as well. Second, no items related to
functional abilities were present. We found only one study that used
the same scoring for that outcome (7).

The ideal construct of a healthy aging measurement tool also
depends on standardized items within each domain. Some of the
domains of intrinsic capacity were represented in almost all existing
studies; however, all domains of intrinsic capacity were included in
only three of them (7, 10, 21, 22). Such domains as vitality, cognition,
and psychology are the most commonly used, i.e., 76% of the reviewed
studies reported them. Such domains as locomotion and sensory were
reported in only 4-5 studies (7, 10, 23-25).

We deliberately did not include factors related to the sensory
domain, as no such items were available in the Icelandic dataset, and
items regarding sensory functions have little or no impact on healthy
aging, compared to other factors.

The most different approach exists in the vitality domain.
Biomarkers and functional tests (Cystatin C, CRP, glomerular
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filtration rate, level of blood glucose, creatinine, systolic blood
pressure, peak expiratory flow, and BMI) were used in some studies
for measuring the vitality domain (26-31). However, the presence of
chronic diseases, limitations in physical functions, and factors related
to self-rated physical health are more frequently used to
measure vitality.

According to the WHO, vitality domains can be measured with
different types of biomarkers. At the same time, they also state that
such biomarkers as body mass index, weight, waist circumference,
waist-to-hip ratio, and calf circumference can lead to bias due to
inaccuracy for older people due to posture, scoliosis, variability by age,
sex, and ethnicity, as well as problems with selecting appropriate
cut-off points (5). Inclusion of biomarkers in the construct of the HAI
can strengthen the limitation of the replicability of developed scores,
as specific biomarkers in large cohort studies might not be available.

However, we noticed similarities in measuring psychological
domains and functional abilities. In most of the studies, items related
to functional abilities—ADL or iADL and difficulties performing the
activities of daily living and everyday tasks were used (17).
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Psychosocial factors, such as wellbeing, depression, and loneliness, are
important measures, especially since the COVID-19 pandemic. As
these measures are often included in health and retirement studies and
are proposed by the WHO for assessment of functional abilities, they
can be used in a standardized score of healthy aging (5, 10, 21, 24,
32-35). Previous research related to the exploration of the intrinsic
capacity factors for the Latvian population also confirms this evidence
(36, 37).

Another vital component of healthy aging is social wellbeing,
which can be investigated through questions about participation in
different social activities, social networks, and social support (1). They
were present in some of the reviewed studies (7, 21, 22, 24, 29, 33, 35,
38). The only factor included in our construct related to social
wellbeing was participation in various social activities.

On statistics

An ideal approach for evaluating healthy aging lies in a simple
score, scale, or index that weights domains of intrinsic capacity,
functional ability, and environment (1). However, the universal
weighing procedure is almost impossible. The importance of each
domain may vary across different populations and can have
significant variations in individual preferences and priorities when it
comes to healthy aging. The final score of our construct is based on
the average value of all subscales. The HAI composite indicator was
calculated with equal weighting (EW) for each dimension. Further,
each item in the dimensions had an EW. Since assigning different
weights to the underlying dimensions is subjective; assigning different
weights would express different importance of the items. There is no
existing evidence about the importance of different items of the
HALI This approach provides a more balanced representation of each
subscale by considering multiple indicators rather than relying on a
single item.

There are different data preprocessing techniques for item scaling.
Normalization is used to eliminate the influence of the original scale
or units of measurement, and is commonly used in PCA. Min-Max
normalization is useful to scale the data to a specific range and
preserve the original data’s distribution and relationships, but this
approach is sensitive to outliers, and extreme values may
disproportionately influence the scaling. We performed a scaling
procedure that is similar to the Min-Max approach: responses for each
item were transformed from 0 to 1 for easier interpretation
and comparison.

After scaling, the total score for each country for HAI is on a scale
of 1-10. The resulting values provide a relative reflection of the
variables present in the data of each country. These scores, both
theoretically and statistically, form the basis for constructing the HAI.

Scores or scales also involve the danger of oversimplification.
Oversimplification can happen if multiple measures are dichotomized
and summed to build a quantitative score instead of using the
multidimensional underlying data. Some of the reviewed studies used
the percentile approach for grouping the outcome, which links the
score to the characteristics of the cohort utilized and is not feasible for
different cohorts (26-28, 31, 34, 39, 40). The categorization of
outcomes involved statements such as “healthiest and unhealthiest,”
“healthiest, less healthy, and least healthy;” “healthy aging, intermediate
aging, and poor aging”
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Our approach to the construct has less bias regarding the
dichotomization of items included and the outcome itself. We used
original responses for items included in the construct for both
countries. We chose the outcome of our construct as a score because
a continuous outcome can capture a broader range of responses and
provide more nuanced insights into the measured construct. Also,
scores can promote greater statistical power, measurement validity,
and flexibility in data analysis.

Besides the limitations related to the lack of consensus and
standardization regarding the definition and assessment of healthy
aging a balance between complexity and simplicity is needed. As our
construct is based on different datasets, linguistic bias can also
be present regarding the way a question is phrased or the specific
words used, as it can prime respondents to think in a particular way
or direct their attention to certain aspects. It can be reduced by
employing the same methodology consistently across different
populations and using standardized language and questionnaires, as
well as ensuring clarity and neutrality in the wording of questions.

Validation and long-term evaluation of the developed index are
critical. Assessment of its long-term predictive value can ensure that
the index remains relevant and reliable in assessing healthy
aging outcomes.

The diversity of the data presents both a challenge and an
opportunity for exploration. The demographic variations among
communities manifest in the diverse range of scores, thereby
highlighting the strengths and weaknesses of each respective society.
The findings of this study, along with the HAI index for each country,
serve as a foundation for stimulating discussions and explanations
regarding the reasons behind the observed deviations among
countries. Through such discussions, insights into the disparities and
underlying factors can be gained, fostering a deeper understanding of
the societal dynamics at play.

In conclusion, the used approach to develop and test the Healthy
Aging Index (HAI) could serve for validation of other scales to
measure aging processes.

Our HAI construct has proven usefulness in examining and
comparing the aging process in various societies. For example, by
examining existing the SHARE data, HAI could be used to analyze
long-term changes. In this way, the HAI could provide a
foundation for comparing and monitoring the evolution of aging
over time, as well as comparing the aging process across societies.
In this way, a clearer picture of the aging process can be obtained,
particularly with regard to those personal abilities that tend to
deteriorate with age. This image is required for the authorities to
conduct further analyses, proposals, and action plans in support
of healthy aging.
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