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ABSTRACT

Background and Purpose: Healthy aging has become a global priority in response to increasing life
expectancy and the rising prevalence of age-related health challenges. This review aimed to identify
and synthesize evidence-based components of interventions promoting healthy aging.

Methodology: A scoping review was conducted following the PRISMA-ScR (PRISMA Extension for
Scoping Reviews) guidelines. Comprehensive searches across databases, including Scopus, Cochrane,
and PubMed, for studies published between 2020 and 2025.

Findings: 30 studies that met the inclusion criteria were included for final analysis. The synthesis of
findings identified six key components that consistently support the effectiveness of healthy aging
interventions: (i) diet, (ii) prevention and management of multimorbidity, (iii) physical activity, (iv)
social support, (v) mental health management, and (vi) cognitive well-being.

Contributions: These components highlight the multidimensional aspects of healthy aging and the
need to adopt an integrative approach when designing interventions. The findings provide critical
insights for policymakers, healthcare practitioners, and researchers in developing frameworks and
programs to promote health, well-being, and quality of life (QoL) among older adults.
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1.0 INTRODUCTION

The rapid growth of the global aging population presents critical public health, economic, and
social challenges. Advancements in healthcare, public health, and living conditions have
increased life expectancy; however, this shift necessitates strategies that not only extend
lifespan but also promote dignity, independence, and overall well-being in later years.
Consequently, the emphasis has shifted from prolonging life to enhancing health span, focusing
on sustained physical, cognitive, and psychosocial functioning as individuals age (Dolapo et
al., 2025; Khan et al., 2024). Healthy aging, defined by the World Health Organization (WHO)
as the process of developing and maintaining the functional ability that enables well-being in
older age. This concept implies a life-course approach, where early and midlife interventions
play a pivotal role in influencing later-life outcomes (Solhi et al., 2022). The promotion and
preparation of healthy aging is necessary throughout the life cycle. The preparation includes
adopting nutritious diets, maintaining physical activity, engaging in cognitive and social
activities, and planning financially and emotionally for later life (Santos et al., 2023).

Recent literature highlights that the initiation of preventive strategies during the late
middle-aged period, particularly from approximately 55 years of age, plays a pivotal role in
promoting healthy aging trajectories (Brown & Covinsky, 2020; Garcia-Llorente et al., 2025).
Implementing early, upstream interventions at this life stage can help attenuate the onset of
age-related functional decline, enhance physiological resilience, and sustain independence over
a longer duration (Brown & Covinsky, 2020). Furthermore, middle-aged adults living with
existing chronic conditions are at a substantially higher risk of accelerated progression towards
frailty and disability in later life. Apart from that, the National Health & Morbidity Survey
2023 showed that approximately 41-71% of these populations (middle to older adults aged 40
years and above) are living with chronic diseases such as diabetes mellitus (DM), hypertension
(HPT), abdominal obesity, and high cholesterol. These overlapping responsibilities and health
problems can make it difficult for them to allocate time and energy to focus on their well-being.
Thus, introducing proactive and comprehensive preventive measures during this critical
transitional phase is regarded as a strategic approach to decelerate biological aging processes,
while targeted intervention programmes can further reduce the risk of health deterioration and
foster improved QoL as individuals progress into older age (Wallbank et al., 2023).

Even though literature on healthy aging is expanding, existing research on aging
preparation remains fragmented (Garcia-Llorente et al., 2025; Naaman et al., 2025). Some
studies, such as those by Naaman et al. (2025), have shown that future multidomain healthy
lifestyles, including diet quality, physical activity, smoking, and cognitive function changes
during midlife, are associated with better physical and cognitive outcomes in older age.
Similarly, Gracia-Llorente et al. (2025) found that a preliminary multidomain outdoor
intervention integrating physical and cognitive exercise promotes healthier aging, mitigates
psychophysiological decline, and prevents and improves chronic diseases among middle-aged
and older adults. Despite these findings, there is limited consensus on what constitutes adequate
preparation, and many studies are confined to specific populations, limiting their
generalizability. Inconsistencies in definitions, methods, and outcome measures further
complicate cross-study comparisons. Notably, gaps remain in understanding the influence of
socio-cultural factors, longitudinal behavioural change, and gender-specific needs.
Considering these issues, the current scoping review aims to examine published studies on
healthy aging preparation among middle-aged and older adults, identify key trends and gaps,
and provide recommendations for future research and practice. This review aims to understand
how individuals approach aging readiness and inform more comprehensive, culturally relevant
intervention strategies.
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2.0 METHODOLOGY

This study adapted the PRISMA-ScR approach in conducting this scoping review, which is a
widely accepted standard that guarantees transparency, completeness, and consistency
throughout the procedure by Tricco et al. (2018).

The PRISMA-ScR process comprises four stages: identification, screening, eligibility,
and data extraction. Identification begins by casting a wide net across the chosen databases to
gather all relevant studies. Screening then applies predefined inclusion and exclusion criteria
to remove irrelevant or low-quality articles. In the Eligibility phase, the remaining articles
undergo a more in-depth review to confirm if they meet the inclusion criteria. Finally, data
extraction aims to extract and synthesize the data from included studies, which helps in deriving
meaningful conclusions. By following a structured approach, the scoping review is conducted
with methodological rigor, resulting in credible findings that can inform future research and
practical applications meaningfully.

2.1 Identification

The keywords were identified by using related terms from dictionaries, thesauri, and a review
of previous studies. The literature search was conducted using three databases, including
Scopus, Cochrane Library, and PubMed, to ensure comprehensive coverage of relevant peer-
reviewed studies across biomedical science, clinical medicine, and public health related to
healthy aging interventions (Kokol & Vosner, 2018; Puga & Atallah, 2020). A comprehensive
search strategy was conducted across the selected databases, with search limited to studies
published between 2020 and 2025 to capture the most recent evidence on healthy ageing
interventions. Predefined keywords were used, and the search strategy was adapted according
to the specific requirements of each database to optimize the retrieval of relevant studies (Table

1.

Table 1: The search strings

Scopus TITLE-ABS-KEY ("healthy age*" AND (program OR strategy* OR prepare* OR promote*)
AND ("nutrition" OR "dietary intake" OR "diet" OR "food intake") OR ("physical health" OR
"physical function" OR "physical fitness" OR "functional status") OR ("mental health" OR
"psychological well-being" OR "cognitive function" OR "cognitive health" OR "mental
status™) OR ("social well-being" OR "social connectedness" OR "social support" OR "social
engagement" OR "social interaction") AND ("older people" OR "elderly" OR "older adults"
OR "older persons")) AND PUBYEAR >2019 AND <2026 AND (LIMITTO (LANGUAGE,
"English")) AND (LIMITTO (SRCTYPE, "journal")) AND (LIMITTO (SUBJAREA,
"MEDICINE") OR LIMIT-TO (SUBJAREA, "NURSING") OR LIMIT-TO (SUBJAREA,
"HEALTH PROFESSIONS") OR LIMIT-TO (SUBJAREA, "MULT") OR LIMIT-TO
(SUBJAREA, "PSYCHOLOGY"))

Cochrane ("healthy age*" AND (program OR strategy* OR prepare* OR promote*) AND ("nutrition"
OR "dietary intake" OR "diet" OR "food intake") OR ("physical health" OR "physical function"
OR "physical fitness" OR "functional status") OR ("mental health" OR "psychological well-
being" OR "cognitive function" OR "cognitive health" OR "mental status") OR ("social well-
being" OR "social connectedness" OR "social support" OR "social engagement" OR "social
interaction") AND ("older people" OR "elderly" OR "older adults" OR "older persons"))
Filters: Custom date range: 1/5/2020-31/5/2025, Review type: Intervention

PubMed ("healthy age*" AND (program OR strategy* OR prepare* OR promote*) AND ("nutrition"
OR "dietary intake" OR "diet" OR "food intake") OR ("physical health" OR "physical function"
OR "physical fitness" OR "functional status") OR ("mental health" OR "psychological well-
being" OR "cognitive function" OR "cognitive health" OR "mental status") OR ("social well-
being" OR "social connectedness" OR "social support” OR "social engagement" OR "social
interaction") AND ("older people" OR "elderly" OR "older adults" OR "older persons"))
Filters: Full text, Clinical Study, Clinical Trial, Controlled Clinical Trial, Randomized
Controlled Trial, English, Humans, Middle Aged: 45-64 years, Aged: 65+ years, Exclude
preprints, from 2020-2025
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2.2 Screening

Study selection was guided by the PICOS (Population, Intervention, Comparison, Outcome,
and Study design), which was used to define the research question, establish the eligibility
criteria, and develop the search strategy. For the population component, studies involving
participants from middle-aged and older adults aged 50 years and above with or without
chronic conditions were included. For the intervention component, eligible studies included
structured healthy ageing interventions targeting at least one domain of healthy ageing, such as
nutrition, physical activity, mental health, social well-being, disease prevention or
management, or QoL. In the comparison component, the control groups could receive any usual
healthcare service, programs, or practices, no treatment, a placebo, or alternative interventions.
Additionally, in terms of the outcome component, studies were included when findings showed
at least one healthy ageing-related outcome, including QoL, nutritional status, mental health,
physical functioning, functional ability, or social well-being. Lastly, the study design
component, randomized controlled trials, quasi-experimental, observational, and longitudinal
studies, was considered eligible.

2.3 Eligibility

During the eligibility screening stage, full-text articles were assessed based on predefined
inclusion and exclusion criteria developed using the PICOS framework to ensure alignment
with the review objectives. The inclusion criteria were as follows: (1) articles published in
English; (2) experimental and observational studies reporting original primary data; (3) studies
involving middle-aged and older adults aged 50 years and above, with or without chronic
conditions; (4) interventions focusing on healthy ageing preparation; (5) studies reporting at
least one healthy ageing-related outcome, including QoL, nutritional status, mental health,
physical functioning, or social well-being; and (6) studies with or without control groups,
including usual care, no intervention, placebo, or alternative interventions. The exclusion
criteria included: (1) studies not relevant to the review objectives; (2) studies involving
populations below the specified age group; (3) interventions unrelated to healthy ageing
components that could not be clearly identified; (4) systematic reviews, scoping reviews,
narrative reviews, editorials, conference papers, qualitative studies, case reports, and study
protocols, or studies without original empirical data; and (5) articles available only as abstracts,
lacking accessible full-text versions, or containing insufficient methodological or outcome data
for analysis.

2.4 Quality of Appraisal

The included studies were critically appraised independently by two researchers, using the
Joanna Briggs Institute (JBI) checklist for quasi-experimental studies (non-randomized
experimental studies) to assess the quality of non-randomized controlled studies (Barker et al.,
2024). Meanwhile, for randomized controlled trials, the JBI checklist was used (Barker et al.,
2023). Any discrepancies in the appraisal outcomes were resolved by discussion and consensus
among researchers. However, when consensus is not reached, a third researcher was included
to make the final decision.

3.0 RESULTS

3.1 Study Selection

A total of 5,010 records were retrieved from Scopus (n=432), Cochrane (n=853), and PubMed
(n=3,725). After removing articles that did not meet the inclusion criteria, 2,596 records
remained (Scopus, n=152; Cochrane, n=215; PubMed, n=2,229). Duplicate removal excluded
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23 records, leaving 2,573 articles for eligibility screening. Of these, 2,543 articles were
excluded due to irrelevance to the field, non-significant titles, abstracts not aligned with the
study objectives, or lack of full-text access. Finally, 30 studies that fulfilled all inclusion criteria
were included in the review (Figure 1).

.§ Record identify through Record identify through Record identify through
é Scopus searching Cochrane searching PubMed searching
5 (n=432) (n=853) (n=3725)
=
Records after screened Records excluded:
o Scopus (n=152), Cochrane (n=215), PubMed N Follow the cri.terion; removed
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Q L] <
§ (Total, n=2596) e Conference, Book, Review
e In Press
e Besides Medicine, Nursing,
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(n=23) professionals, Multidisciplinary
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2
= Article access for eligibility »| Exclusion of full text criteria:
= (n=2573) e Due to out-of-field (n=1540)
o Title not significant (n=410)
e  Abstract not related to the study
Studies included in qualitative objective (n=493)
9 analysis e No full-text access (n=100)
E (n=30) (n=2543)
Q
=

Figure 1: Flow diagram of the proposed searching study

3.2 Quality Assessment

All quasi-experimental studies (n=3) were included in this review as they meet the criteria of
quality appraisal based on the JBI checklists. Among the randomized controlled trials (n=27),
most were of medium risk with scores between 7 and 10, while three studies achieved low risk
of bias (score 11). Common methodological strengths included reliable outcome measurement
and appropriate statistical analysis, whereas blinding and participant retention were frequent
limitations. Overall, the included studies demonstrated moderate methodological quality,
supporting cautious but meaningful interpretation of their findings.

3.3 Study Characteristics

A total of 8,088 participants were included across the studies in this review, with individual
sample sizes ranging from 9 to 1,519 participants. Most studies involved more than 100
participants. The included studies were conducted across various regions, predominantly in
Asian countries (n=15), followed by Europe (n=10), North America (n=3), and Oceania (n=2).
Participants’ ages ranged from 55 to 89 years. In terms of study design, the majority were
randomized controlled trials (n=27), followed by non-randomized controlled trials (n=1), non-
randomized observational controlled trials (n=1), and single-arm intervention studies (n=1).
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The studies targeted older adults with diverse health conditions, including those with
multimorbidity such as type 2 diabetes mellitus (T2DM) and HPT (n=7), individuals with
sarcopenia, physical frailty, pre-frailty, or cognitive impairment (n=11), and those who were
malnourished or at risk of malnutrition (n=2), while the remaining studies involved healthy
older adults (n=10).

3.4 Determinants for Healthy Aging Preparation

Figure 2 presents the visual mapping of the key components for health aging interventions
identified across the included studies. Six key components were categorized: (a) dietary
recommendation/nutrition counselling/education, (b) prevention and management of
multimorbidity, (c) physical activity/exercise, (d) social support, (e) mental health
management, and (f) cognitive activity. Each study is mapped to one or more components, as
indicated by the corresponding alphabetical codes. The arrows illustrate the link between
individual studies and the respective intervention components, highlighting that most studies
incorporated multiple components rather than focusing on a single determinant.
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Figure 2: Determinants of healthy aging intervention across reviewed studies
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a) Dietary Recommendations and Nutrition Education

Across the included studies, dietary recommendations or interventions and nutrition education
were among the most employed strategies to promote healthy aging. The main dietary
components emphasized were adequate energy, macronutrient (especially protein) and
micronutrient intake, balanced and individualized diets, and adherence to established national
or international dietary guidelines. Protein was consistently highlighted as a key nutrient, with
several studies recommending high-protein diets (1.0-1.2 g/kg body weight/day) or the
inclusion of lean red meat, dairy, or protein-rich supplements to support muscle maintenance
and prevent sarcopenia (Batsis et al., 2021; Bernabei et al., 2022; Blondal et al., 2022; Casals
et al., 2023; Formica et al., 2020; Helder et al., 2020; Ji et al., 2025; Unterberger et al., 2022;
Zhang et al., 2024). These studies showed that high-protein intake, particularly when combined
with exercise, was associated with improvements in muscle mass, strength, gait speed, and, in
longer interventions, reduced mobility in frail and sarcopenic older adults.

Five studies emphasized micronutrients, including vitamin D, calcium, vitamin B12,
and omega-3 fatty acids (Batsis et al., 2021; Celli et al., 2022; de Souto Barreto et al., 2021;
Deckers et al., 2024; Zhang et al., 2024), mainly for maintaining bone health, muscle strength,
and cognitive function. Oral Nutrition Supplements (ONS) have also been reported as a
strategy for providing individualised nutrition therapy, particularly in the management of
sarcopenia and cognitive function (Blondal et al., 2022; Chen et al., 2024; Deckers et al., 2024;
Jietal., 2025). Studies incorporating ONS reported improvements in fat-free mass and muscle
mass among older adults at nutritional risk. Additionally, ONS combined with exercise
intervention reported improvements in functional performance, cognitive outcomes, or QoL (Ji
et al., 2025).

Several national and international dietary guidelines were adopted or adapted to support
nutrition interventions among older adults. National frameworks included the Japanese Food
Guide Spinning Top (2005), which emphasized self-monitoring of a well-balanced diet to
improve nutritional status, physical function, and prevent frailty and sarcopenia (Watanabe et
al., 2020). In Malaysia, the Malaysian Dietary Guidelines (MDG 2010), Recommended
Nutrient Intakes (RNI 2017), and the Malaysian Healthy Plate concept were used to promote
balanced dietary patterns, appropriate portion sizes, and healthy cooking practices (Ibrahim et
al., 2024). Similarly, the French Programme National Nutrition Santé (PNNS) served as a basis
for individualized nutrition counselling to help maintain a balanced lifestyle (de Souto Barreto
etal., 2021). Thus, these guidelines aim to ensure nutrient adequacy, improve dietary behaviors
and lifestyle, thereby promoting optimal health and functional independence among older
adults.

Besides that, several dietary interventions reported were Diabetes diet, Mediterranean,
Dietary Approaches to Stop Hypertension (DASH), or Mediterranean-DASH Intervention for
Neurodegenerative Delay (MIND) dietary patterns, focusing on increasing the consumption of
vegetables, fruits, whole grains, legumes, and fish, while reducing processed foods and
saturated fats (Casals et al., 2023; Chou et al., 2022; Deckers et al., 2024; Park & Song, 2022;
Rumbo-Rodriguez et al., 2022). Additionally, a study conducted by Celli et al. (2022)
conducted a weight management program emphasizing portion control using food scales,
reading nutrition labels, and modifying meals to reduce carbohydrate intake, while maintaining
a balanced diet with a daily energy deficit of 500—750 kcal. The intervention was associated
with improvements in HbAlc, insulin sensitivity, body weight, visceral fat, and physical
function (Celli et al., 2022).

Nutrition education and counselling were also common components, delivered through
individualized or group sessions, picture-based pamphlets, cooking demonstrations, healthy
meal planning, and behavioral goal-setting programs (Batsis et al., 2021; Bernabei et al., 2022;
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Blondal et al., 2022; Casals et al., 2023; Ibrahim et al., 2024; Murukesu et al., 2024; Oki et al.,
2024; Teh et al., 2022; Watanabe et al., 2020). These interventions aimed to enhance dietary
knowledge, self-monitoring skills, and long-term adherence to healthy eating practices
(Uemura et al., 2021; Watanabe et al., 2020; Zhang et al., 2024).

b) Physical Activity or Exercise

Physical activity interventions predominantly employed multicomponent exercise programmes
combining aerobic, resistance, balance, and flexibility training (Batsis et al., 2021; Bernabei et
al., 2022; Celli et al., 2022; Chen et al., 2023, 2024; Formica et al., 2020; Ibrahim et al., 2024;
Lee et al., 2021; Murukesu et al., 2024; Oki et al., 2024; Teh et al., 2022; Unterberger et al.,
2022). Many of the interventions were aligned with established guidelines, including Dutch
Health Council (Helder et al., 2020), the American College of Sport Medicine (ACSM) (Lo et
al., 2021; Unterberger et al., 2022), and the WHO Physical Activity Guidelines (Deckers et al.,
2024; Rumbo-Rodriguez et al., 2022). Progressive resistance training was a central feature
delivered two to three times weekly (Celli et al., 2022; Formica et al., 2020; Unterberger et al.,
2022), targeting major muscle groups through bodyweight exercises, elastic bands, free
weights, or machine-guided equipment (Casals et al., 2023; Unterberger et al., 2022; Watanabe
et al., 2020). Aerobic components commonly included brisk walking, cycling, or light
endurance activities, with recommended activity goals of 150-300 minutes of moderate-
intensity physical activity per week (Batsis et al., 2021; Bernabei et al., 2022; Deckers et al.,
2024; Lee et al., 2021; Rumbo-Rodriguez et al., 2022).

Several interventions incorporated functional and daily activities, focusing on training
to emphasise strength, endurance, balance, coordination, and mobility relevant to everyday
tasks (Casals et al., 2023; Helder et al., 2020; Ladlow et al., 2023; Watanabe et al., 2020).
These interventions consistently showed improvement in physical function, muscle strength,
mobility, and QoL. Dual-task training, integrating cognitive and motor elements, was also
utilised to enhance executive and physical function (Merchant et al., 2021; Oki et al., 2024).
Personalisation was frequently highlighted, with exercise prescriptions tailored to participants’
baseline function and medical or lifestyle profiles (de Souto Barreto et al., 2021; Helder et al.,
2020; Ladlow et al., 2023; Lo et al., 2021).

Both centre-based and home-based delivery modes were implemented, supported by
tablets, video demonstrations, structured diaries, and accelerometer-based self-monitoring to
improve participants’ adherence (Batsis et al., 2021; Bernabei et al., 2022; de Souto Barreto et
al., 2021; Helder et al., 2020; Uemura et al., 2021). Four studies conducted group-based
exercise formats which provided supervision, motivation, and peer support (Batsis et al., 2021;
Formica et al., 2020; Stathi et al., 2022; Teh et al., 2022). Most programmes incorporated
warm-up and cool-down routines, safety guidance, and structured progression principles (Chen
et al., 2023; Formica et al., 2020; Ladlow et al., 2023; Unterberger et al., 2022). Additionally,
several interventions included long-term maintenance phases, promoting ongoing participation
through home exercises, neighbourhood walking, active travel, and continued behavioural
support (Bernabei et al., 2022; Stathi et al., 2022; Uemura et al., 2021).

¢) Prevention and Management of Multimorbidity

Several studies implemented evidence-based strategies for the management and prevention of
chronic diseases and health conditions among older adults, often guided by national or
international clinical practice recommendations (Bernabei et al., 2022; Casals et al., 2023;
Deckers et al., 2024; Ibrahim et al., 2024; Ji et al., 2025; Lee et al., 2021; Merchant et al., 2021;
Miklavcic et al., 2020; Oki et al., 2024; Park & Song, 2022; Zhang et al., 2024). Common
chronic diseases and health conditions emphasized in these studies are T2DM, HPT,
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Dyslipidemia, Cardiovascular disease (CVD), Sarcopenia, Frailty, Dementia, as well as
gastrointestinal and urological problems.

Interventions targeting metabolic and vascular health commonly refer to established
guidelines such as the Canadian Diabetes Association Clinical Practice Guidelines (2016), the
Korean Diabetes Association, Clinical Practice Guidelines on primary and secondary
prevention of CVD, the Japan Diabetes Society (2017), the Japan Atherosclerosis Society
(2017) Guidelines for prevention of atherosclerotic CVD, and the Dutch Cardiovascular Risk
Management Guideline. These guidelines emphasized the importance of blood glucose
monitoring, dietary modification, physical activity, medication adherence, and the prevention
of complications. Several studies also incorporated education on chronic disease self-
management, including diabetes care, CVD prevention, and hypertension control, through
individualized counselling and specialist-led sessions within integrated geriatric care (Deckers
et al., 2024; Ibrahim et al., 2024; Lee et al., 2021; Miklavcic et al., 2020; Park & Song, 2022;
Zhang et al., 2024). In addition, interventions targeting frailty and sarcopenia management,
focusing on early identification, preventive lifestyle modifications, and exercise programs
(Casals et al., 2023; Ji et al., 2025), were reported to improve grip strength, physical
performances, and QoL among older adults with functional sarcopenia. These interventions
were also associated with enhanced physical function among community-dwelling older adults
at risk of frailty (Casals et al., 2023). Broader healthy aging education modules addressed
related issues, such as vaccinations, dementia, chronic pain, and medication management,
contributing to overall disease prevention (Bernabei et al., 2022; Merchant et al., 2021; Zhang
et al., 2024).

d) Social Support

Common strategies implemented across the studies to enhance social well-being and behavioral
change among older adults included social engagement activities, motivational counselling,
and group-based interventions grounded in behavioral theories (Casals et al., 2023; Deckers et
al., 2024; Ibrahim et al., 2024; Lo et al., 2021; Murukesu et al., 2024; Stathi et al., 2022; Takeda
et al., 2020). Leisure and social activities, such as group discussions, team-building exercises,
hobby sessions, coffee or tea gatherings, and walking clubs, to promote social interaction,
enjoyment, and a sense of belonging (Casals et al., 2023; Deckers et al., 2024; Murukesu et al.,
2024; Stathi et al., 2022; Takeda et al., 2020). Lo and colleagues (2020) focused on the
motivational interviewing techniques, encompassing engagement, focusing, evoking, and
planning processes, to enhance participants’ intrinsic motivation and facilitate adherence to
health-related behaviors, particularly physical activity. Interventions developed by Stathi et al.
(2022) implemented theory-driven, based on social cognitive theory, self-determination theory,
and the skills for maintenance (SKIM) model to build self-efficacy, enhance autonomy, and
encourage sustainable behavior change. The participants demonstrated improvements in
physical function, mobility, muscle strength and QoL following the intervention.

Additionally, empowerment and follow-up strategies, including regular phone calls and
counselling sessions, were used to provide ongoing social support and reinforcement (Lo et al.,
2021; Murukesu et al., 2024). A study conducted by Ibrahim et al. (2024) integrated the
transtheoretical model, emphasizing progressive stages of change, coping strategies, self-
reflection, and purposeful living to promote positive behavioral changes in older adults.
Collectively, these strategies highlight the importance of social connection, motivation, and
behavioral reinforcement in promoting long-term adherence to healthy lifestyle practices
among older adults.
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e) Mental Health Management

Seven studies focused on the strategies promoting mental health and psychological well-being
among older adults ranged from stress management, emotional regulation, and cognitive
engagement (Casals et al., 2023; Deckers et al., 2024; Park & Song, 2022; Rumbo-Rodriguez
etal., 2022; Takeda et al., 2020; Uemura et al., 2021; Zhang et al., 2024). Psychological support
sessions that addressed self-control, anxiety or stress management, emotional awareness,
coping with uncertainty, and motivation for behavioral change were found in four studies
(Deckers et al., 2024; Park & Song, 2022; Rumbo-Rodriguez et al., 2022; Zhang et al., 2024).
These sessions often included relaxation and mindfulness techniques, such as breathing
exercises, body scans, and guided self-reflection, to help participants manage stress and
enhance emotional stability (Deckers et al., 2024; Rumbo-Rodriguez et al., 2022).

Cognitive-based approaches, including discussions on cognitive distortions, problem-
solving, and change management, were used to strengthen mental resilience and adaptive
coping, with improvements in depression scores observed among the older participants
(Rumbo-Rodriguez et al., 2022). Additionally, engagement in intellectual and leisure activities,
such as reading, journaling, or doing social activities, was reported to improve cognitive
function and contribute to the preservation of psychological balance among older adults (Casals
et al., 2023; Takeda et al., 2020). Four studies emphasized education on coping with disease-
related stress management and preventive measures against mental illness, promoting self-
awareness and proactive mental health practices (Deckers et al., 2024; Park & Song, 2022;
Uemura et al., 2021; Zhang et al., 2024). Collectively, these interventions highlight a
multidimensional approach to mental well-being, integrating cognitive, behavioral, and
mindfulness-based techniques to reduce psychological distress, enhance coping capacity, and
support overall mental health among older adults.

J) Cognitive Activity

Nine studies incorporated structured cognitive training targeting multiple domains such as
memory, attention, executive function, reasoning, problem-solving, processing speed, and
visuospatial ability (Casals et al., 2023; Chou et al., 2022; de Souto Barreto et al., 2021;
Deckers et al., 2024; Ibrahim et al., 2024; Lee et al., 2021; Merchant et al., 2021; Murukesu et
al., 2024; Oki et al., 2024). Commonly used tasks included puzzles, Sudoku, word searches,
mazes, Stroop and N-back tasks, crocheting, painting, matrix reasoning, and jigsaw puzzles,
which collectively aimed to stimulate mental agility and strengthen neural pathways (Casals et
al., 2023; de Souto Barreto et al., 2021; Lee et al., 2021; Merchant et al., 2021; Murukesu et
al., 2024), Two studies adopted a multidomain approach, integrating physical, cognitive, and
social components (e.g., dual-task exercises and group-based activities) to promote overall
cognitive health and social engagement (Casals et al., 2023; Merchant et al., 2021).

Furthermore, Deckers et al. (2024) implemented strategy and functional training
modules, including the “Keep Your Brain Fit” psychoeducational program and Brain-HQ to
improve cognitive function, reinforce learning strategies, and support real-life application of
cognitive skills. Interactive and self-learning methods, grounded in cognitive and scaffolding
learning theories, were also applied to encourage reflective learning and sustained participation
(Chou et al., 2022). Oki et al. (2024) suggested regular practice (=30 minutes daily or several
times per week), periodic feedback, and home-based assignments to ensure continuity and
engagement among older adult participants. The study reported improvements in overall
cognitive performance, particularly in executive function. Overall, these interventions
emphasize active cognitive engagement, integration with psychosocial components, and
sustained mental stimulation as key strategies to enhance cognitive health and mitigate age-
related decline.
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4.0 DISCUSSION

This scoping review highlights the multidimensional aspects of healthy aging and the various
strategies employed to promote nutritional, physical, cognitive, and psychosocial well-being
among middle-aged to older adults. Although the majority of the identified interventions were
implemented in older populations rather than middle-aged groups, the findings remain highly
informative for developing proactive strategies aimed at healthy aging preparation. Both
single-domain and multidomain interventions delivered to older adults provide valuable
insights into the most effective components for enhancing functional capacity, reducing risk of
frailty, and promoting psychosocial well-being (Apdstolo et al., 2019; Chen et al., 2025; de
Labra et al., 2015; Ladlow et al., 2023). This is important as maintaining physical health and
functional ability is a fundamental component of healthy aging, enabling individuals to
maintain independent living and a better quality of life as they grow older (Solhi et al., 2022).
Additionally, growing older increases the risk of chronic diseases, functional decline, and
disability; thus, early health planning and preventive interventions are essential. Therefore,
evidence derived from interventions targeted among older adults can help inform researchers
to design preparation strategies to be implemented earlier in life, to delay age-related decline
and promote long-term health and independence.

In reviewing these studies, it was observed that multidomain interventions, particularly
those integrating nutritional counselling, structured physical activity, and cognitive or social
engagement components, were associated with improvements across functional, nutritional,
mental health, and overall quality of life outcomes, as compared to single-domain or usual care
approaches (Murukesu et al., 2024; Ji et al., 2025; Lee et al., 2021; Oki et al., 2024). This
pattern may reflect the complex and interconnected domains of healthy aging, whereby
addressing multiple domains concurrently may result in better benefits than focusing on a
single domain alone. However, the effectiveness of the outcomes may vary depending on the
intervention duration, delivery mode, health condition of the population, and participant
adherence. Programs with insufficient duration or intensity, and inadequate social engagement,
may result in weaker benefits regardless of multidomain design.

By examining these intervention strategies, it may be possible to determine which
components are adaptable or modifiable for implementation in midlife, thereby enabling
preventive efforts to have a greater long-term impact (Chen et al., 2025). Evidence from
interventions among older adults provides useful insights for designing early preventive
strategies to help individuals prepare for healthy aging before the onset of significant
physiological decline. Such insights are useful in guiding policymakers and practitioners to
develop tailored, cost-effective, and sustainable programmes for preparing middle-aged adults
for healthy aging. Therefore, despite the current evidence being predominantly established for
older groups, it holds significant translational potential for informing proactive and preventive
practices across the life course.

Findings of this review supported the perspective that health is a critical foundation for
healthy aging, with the prevention and effective management of chronic diseases serving as
key drivers of health promotion (Gianfredi et al., 2025). However, health education alone is
insufficient for patients with complex conditions. Previous studies suggest combining it with
intensive lifestyle interventions such as the Dia-Empower Program, which combines education
management with active empowerment strategies, education on a diabetic diet, and structured
exercise to provide a better impact on physical function and body composition (Park & Song,
2022). This approach focuses on empowering individuals to take an active role in their health,
preventing the progression of disease, effectively managing the existing condition, and
addressing both physiological and psychosocial aspects of chronic diseases. These aspects may
help in reducing the incidence and severity of chronic diseases, improving QoL, especially the
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physical functioning, and decreasing healthcare costs (Gianfredi et al., 2025; Miklavcic et al.,
2020; Park & Song, 2022).

A recurring characteristic found among effective interventions in these findings was the
combination of nutritional support with structured exercise, particularly resistance or
multicomponent training. Across multiple studies, protein supplementation and dietary
counselling appeared to enhance the effects of exercise interventions on muscle mass, strength,
and physical performance (Casals et al., 2023; Celli et al., 2022; Chen et al., 2023, 2024;
Formica et al., 2020; Helder et al., 2020; Ibrahim et al., 2024; Oki et al., 2024; Uemura et al.,
2021; Unterberger et al., 2022; Watanabe et al., 2020). This suggests that exercise interventions
alone may be insufficient when inadequate nutrition is not concurrently addressed, particularly
among ageing populations who experience anabolic resistance, reduced appetite, and
progressive muscle loss (Casals et al., 2023; Formica et al., 2020). The findings further indicate
that intervention effectiveness not only depends on providing dietary advice, but also on
sustaining the implementation strategies such as personalization, behavioural support, self-
monitoring, and regular follow-up, which appear to improve long-term adherence and
maintenance of lifestyle changes.

Additionally, physical activity, which is tailored to the individual's ability and health
status, supports muscle strength while enhancing cardiovascular health, overall physical
function, metabolic regulation, and psychological well-being (Casals et al., 2023; Gianfredi et
al., 2025; Murukesu et al., 2024). The pattern of findings from this review suggests that
supervised multicomponent exercise delivered with sufficient frequency for 12 weeks or longer
may be more effective compared to single-mode or less structured activity. However, several
interventions combined physical activity with additional components, making it difficult to
isolate physical activity as a sole driver for the observed improvements. Furthermore, growing
evidence indicates that regular physical activity supports brain health by improving cerebral
blood flow, reducing inflammation, and enhancing mood, which can help delay or prevent
cognitive decline and neurodegenerative conditions such as dementia and Alzheimer’s disease
(Chen et al., 2023; Gianfredi et al., 2025; Murukesu et al., 2024).

The common role of leisure and social activities, including team-building exercises,
hobby sessions, social gatherings, and walking clubs, highlights the importance of social
connectedness in healthy aging (Murukesu et al., 2024; Stathi et al., 2022; Takeda et al., 2020).
These activities may serve as a mechanism to foster a sense of belonging, emotional enjoyment,
and peer support among older adults, which are dimensions of well-being that become
increasingly important as social networks tend to deteriorate in later life. Reduced social
engagement in older adults can increase the risk of isolation, particularly after retirement or
withdrawal from occupational roles. Strengthening social skills and participation earlier in life
may help reduce the risk of dementia and mental illness (Lucifora & Villar, 2024).

Cognitive decline is a common concern among older adults, often intersecting with
emotional and psychological difficulties, making it essential for interventions to address both
dimensions concurrently rather than in isolation. Cognitive stimulation within social settings
has been shown to improve communication, social interaction skills, and cognitive function
(Murukesu et al., 2024). These improvements may also be supported by psychological
adjustments, which encourage adaptive thinking and behaviours that help older adults cope
with cognitive challenges. Incorporating cognitive and social components in interventions was
associated with enhanced adherence, promoted psychological resilience, and supported overall
mental well-being (Casals et al., 2023; de Souto Barreto et al., 2021; Lee et al., 2021; Murukesu
et al., 2024; Oki et al., 2024; Uemura et al., 2021). Thus, integrating cognitive training and
social activities with other domains may reflect a growing recognition that healthy aging is
more effectively promoted through comprehensive and holistic strategies.
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The experience of aging can vary considerably, ranging from positive to adverse,
depending on individual circumstances. Evidence suggests that proactive planning and
preparation during earlier stages of life significantly contribute to more successful aging
trajectories, reducing the onset of disabilities or chronic diseases (Ng et al., 2024). Individuals
who adopt preventive strategies and develop resilience in midlife are better prepared to
maintain well-being and independence, thereby enhancing their capacity to cope with the
challenges associated with later life (Solhi et al., 2022). These findings have a meaningful
impact on both practice and future research. The findings observed in this study highlight the
need to integrate multidomain interventions within community and healthcare settings to
enhance support for older adults. Additionally, findings also highlight the translational
potential of adapting these strategies for middle-aged populations, where preventive efforts
may result in greater long-term impact.

4.1 Strengths and Limitations

The strength of this study is that it restricts the inclusion period to studies published between
2020 and 2025, enabling this review to focus on the most recent and relevant evidence on
multidimensional healthy aging interventions, aligned with contemporary agendas such as the
World Health Organization Decade of Healthy Ageing 2021-2030. Additionally, the
comprehensive scope and detailed comparison of intervention studies from different settings
highlight the multifactorial and context-specific drivers of health intervention among the
middle-aged to older adult population. By integrating findings from both developed and
developing countries, the review provides a comprehensive understanding of patterns and
drivers of health interventions. Thus, offering valuable insights for the development of future
tailored health policies and interventions.

One limitation of this review arises from the variability in the definitions and
categorisation used in the original studies. Many studies included in this review employed
various definitions of determinants, which limited the ability to make direct comparisons across
different cultural contexts. Additionally, in terms of methodological limitations, including
reliance on non-probability sampling, small sample sizes, lack of participant or personnel
blinding, non-participant bias, and selective reporting. Variations in study settings, types of
interventions, and outcome measures limited the generalizability of the findings. This was
further affected by incomplete reporting of important contextual information, such as the
characteristics of target communities, the training of personnel delivering the interventions,
and the nature of usual care provided to control groups.

5.0 CONCLUSION

In conclusion, this scoping review identified six determinants of healthy aging preparation,
which are as follows: diet, physical activity, prevention and management of multimorbidity,
social support, mental health management, and cognitive activity. Evidence indicates that
healthy aging not only focuses on managing decline but also proactively building resilience,
sustaining independence, and promoting well-being across the life course. Promoting healthy
aging among the middle-aged group may potentially improve physical, nutritional, cognitive,
and psychosocial well-being, resulting in a better QoL in later years. Policymakers should
prioritize the development of accessible, culturally tailored interventions that integrate
nutrition, exercise, cognitive, and social support, while researchers should focus on evaluating
sustainability, cost-effectiveness, and scalability across diverse contexts. Future studies should
also address gaps identified in this review, including the limited focus on vulnerable subgroups
such as those with advanced cognitive impairment or frailty status, low health literacy, or
socioeconomic disadvantage. By embedding social connection, psychological support, and
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long-term maintenance strategies into intervention design, practitioners can enhance adherence
and improve overall QoL.
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