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The Engage-Disengage model as an inclusive model for the promotion of healthy and successful aging in the oldest-old
Abstract
Theories relating to healthy and successful aging do not specifically cater for the oldest-old. This predominantly theoretical research considers the relevance of existing healthy and successful aging theories in the oldest-old. It explores a small sample of interviews of independently living oldest-old using Differential Qualitative Analysis; the Activity Theory and the Disengagement Theory were particularly relevant. Engage-Disengage is conceived as a pragmatic holistic model to address specific challenges facing the oldest-old. Engage-Disengage reflects attainable healthy and successful aging in the oldest-old according to individual abilities (intrinsic physical and mental capacities), values, and external resources (social, material, and environmental). 
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1. Introduction

The oldest-old, defined by the United Nations (2015) as aged 80 plus, are the fastest growing group amongst older adults aged 60 plus, with their population estimated to triple to 434 million worldwide in 2050. While disability, predicted by chronic disease, depression, and cognitive impairment, can be a dynamic process in older adults, in the oldest-old deterioration is more common than improvement (van Houwelingen et al., 2014). Healthy aging can enable additional years in good health (Gilbert, Hagerty, & Taggert, 2012). The World Health Organisation (WHO, 2015) calls for more research into the enablement of healthy aging, i.e. ‘the process of developing and maintaining the functional ability that enables wellbeing in older age’ (p. 228). A need for a relevant definition of successful aging in the oldest-old has also been stated (Nosraty, Jylhä, Raittila, & Lumme-Sandt, 2015). This research explores attainable approaches for healthy and successful aging in the oldest-old. 
To date no model of healthy or successful aging has specifically focused on the oldest-old.  A range of models, theories, and approaches are relevant to healthy and successful aging, as are two life cycle theories: Development Task Theory (Havighurst, 1948), and Psychosocial Development Theory (Erikson, 1950). These theoretical models promote a variety of messages; some seem incompatible, and several favour those in good physical health. Activity Theory (Havighurst & Albrecht, 1953) argues for the maintenance of activity levels as long as possible, and claims active older people are happier. Bowling (2008) highlights the issue that this theory excludes the frail. In contrast, Disengagement Theory (Cumming & Henry, 1961) sees people intrinsically and responsively reducing social interactions as they age. 
Continuity Theory (Atchley, 1989) was proposed to bridge these theories; it views older adults as adapting to maintain existing internal and external structures. Several theories add a positive spin to Disengagement Theory. The Theory of Gerotranscendence (Tornstam, 1989) views aging as a transcendental developmental process, with values shifting from worldly concerns to a need for ‘positive solitude’ (Tornstam, 1997). Socioemotional Selectivity (Carstensen, 1992) predicts that people narrow their social circles as they age to conserve vital resources. WHO (2015) definitions for Active Aging and Healthy Aging appear to enable broad interpretations but it has been proposed that they may need to be refined to support more practical usage (Bousquet et al., 2015). 

Successful aging was first defined in terms of enjoyment and life satisfaction (Havighurst, 1961). Rowe and Kahn (1987) formulated a model distinguishing ‘usual’ and ‘successful’ aging according to disease and disability. The suitability of this definition for the oldest-old is questionable. In fact the model has been shown to be inaccurate: twice as many older adults self-rated themselves as aging successfully than when using the model’s criteria (Strawbridge, Wallhagen, & Cohen, 2002). Successful aging is also viewed as a ‘minimisation of losses and maximisation of gains’ (Baltes & Carstensen, 1996) (p. 405) according to the Model of Selective Optimization with Compensation (Baltes & Baltes, 1990).
The premise of this research was to consider whether existing healthy and successful aging theories cater adequately for the oldest-old.  Research objectives were to (1) consider the relevance of healthy and successful aging theories for the oldest-old; (2) explore the relevance of these theories in a small sample of independently living oldest-old; (3) consider whether there may be a need for a discrete model of healthy and successful aging for the oldest-old. 
2. Methods

2.1. Design 

Theories of healthy and successful aging were identified, examined, and summarised. To add a real-world view to this study, these theories were then also assessed in light of participant responses from pre-existing interviews (see section 2.2.1), using Differential Qualitative Analysis (DQA Gonot-Schoupinsky & Garip, 2019a) (see Section 2.2.3). In order to reflect the need for a holistic approach to healthy and successful aging (Calder et al., 2018; Tkatch et al., 2017), the biological, psychological, social and economic, environmental, and behavioural (BPSE-B, Gonot-Schoupinsky, Garip, & Sheffield, 2020) health framework (Figure 1) guided data analysis and framed the discussion.   
2.2. Materials   
2.2.1. Pre-existing data

The data used for the real-world assessment of these theories came from a series of pre-existing interviews undertaken by the first author. For that study, approved by the University of Derby Online Ethics Committee in 2017 (and conforming to the British Psychological Society’s (2009, 2014) ethical guidelines) a convenience sample of three independently living oldest-old (participant details, Table 1) was identified. The study used interpretative phenomenological analysis (IPA, Smith, Flowers, & Larkin, 2009) which encourages in-depth analysis in small heterogeneous samples. Participants were interviewed in their homes in France and Monaco. Interviews probed the perceptions and experiences of aging well, a neutral but comparable term to healthy aging (Strawbridge et al., 2002). 
Table 1: Participant demographic details
	Pseudonym
	Age
	Sex
	Nationality 
	Health Issues Mentioned
	Civil Status

	Liz


	86


	F
	Scottish
	Poor eyesight, osteoporosis, intense back pain, frequent falls
	Widow, 2 children



	Reg
	86
	M
	English
	Deafness (mild)
	Married, 2 children

	Sylvia
	92
	F
	English
	Arthritis, kidney issues
	Widow, 4 children


2.2.2. Method of qualitative reassessment
The three hours of interview recordings, and associated verbatim interview transcripts were reassessed to explore participant perceptions in light of the identified healthy and successful aging theories. Differential Qualitative Analysis (DQA) was favoured for this analysis as it employs a pragmatic approach to health research analysis, and values participant feedback as ‘a tool for action’ (Cornish & Gillespie, 2009). DQA was specifically developed to facilitate the analysis of individual responses and behaviours in order to be able to tailor interventions according to personal needs. DQA’s raison d’être is to encourage a personalised, as opposed to a one-size fits all, approach. The three stage DQA: individual data analysis, subgroup analysis, overall analysis, allows data to be gradually, comprehensively, and systematically reduced, facilitating the exploration of data differentiation as well as similarities. As this is a new qualitative approach a detailed description of how the DQA was undertaken can be found in the Procedure section. 
2.2.3. BPSE-B comprehensive evaluation framework
The Biological, Psychological, Social and socioeconomic, Environmental, and Behavioural (BPSE-B, Gonot-Schoupinsky, Garip, & Sheffield, 2020) health framework guided analysis (Figure 1). BPSE was chosen for its comprehensive approach to explore the realities of healthy and successful aging in the oldest-old, as existing healthy and successful aging theories do not all explicitly embrace a holistic perspective. BPSE-B builds on the Biopsychosocial health model (BPS; Engel, 1977) by reflecting suggestions to explicitly draw out environmental (Stineman & Streim, 2010) and behavioural factors (Lehman, David, Gruber, 2017).  This enables the consideration of cultural and aspirational factors (Havighurst 1968), ‘socio-environmental’ factors (Gubrium, 1972), and enviro-behavioual factors on aging, including syntonic forces (literally the harmony of a person’s behaviour to their environment) on development highlighted by Erikson (1997). BPSE-B can be used for temporal (past, present, future) analysis and interplay, for example to assess how past experiences and future expectations may impact current health status. 
In order to capture the importance of a holistic healthy and successful aging approach for the oldest-old, examples of each factor pertaining to the oldest-old were identified, and discussed. 

Figure 1. BPSE-B health framework 
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Source: Adapted from Gonot-Schoupinsky, Garip, & Sheffield (2020). 

Note. Examples: 1. Genetic heritage, physical health, disabilities, illness and disease; 2. Emotional health and well-being, beliefs and values, self image, emotional intelligence, character traits, personality; 3. Social (family, friends, relationships, social contacts), and Socioeconomic (education, occupation/work, wealth, salary, finances); 4. Living conditions, neighbourhood, pollution, access to nature, amenities, infrastructure, safety, healthcare, local/regional/country-specific culture, traditions and norms; 5. Behaviours (or behaviours relating to): activities, pastimes, daily routines, habits, discipline, hygiene, stress management, physical exercise, religion, nutrition, sleep, laughter, humour, drugs, alcohol, smoking, rumination, medications.   

2.3. Procedure

Theories, models, and approaches relevant to healthy and successful aging were identified by searching databases. The three-stage DQA was undertaken after re-familiarisation with interview recordings and transcripts.  In stage one individual participant data was analysed by dividing the text into segments.  Each text segment included one research-relevant short in vivo and/or researcher-worded ‘first impression’ phrase (Saldaña, 2009): 86 impression phrases (of five to ten words) were identified for Liz, 72 for Reg, and 128 for Sylvia. These helped create a short profile of each participant, to highlight participant differences and inform subgroup analysis. 
In stage two, subgroup allocation and analysis was undertaken. The healthy and successful aging theories were ranked in relevance (from high to low) for each participant using participant data and profiles, as shown in Table 3. This process identified two subgroups. Each subgroup was explored. First impression phrases (created in stage one) were revisited and revised if appropriate, and guided the formulation of initial codes (two to three words), and after revision with the entire text, final codes (one word) for each subgroup: 48 final codes were identified in subgroup one and 28 in subgroup two. Codes were then categorised deductively, with the five BPSE-B factors used as categories to support interpretation. Findings were summarised and presented visually, using appropriate in vivo citations sourced from the original text, within the BPSE-B framework. 
In stage three overall analysis was undertaken with a focus on the identification of similarities across all text. The final codes were combined and/or reduced, and duplicates were removed, to identify 64 discrete codes; these were allocated to the five BPSE-B categories, to support interpretation. Findings were summarised within the framework, and using in vivo citations.
3. Results
Twelve theories relevant to healthy and successful aging were identified, as listed in Table 2. 
These twelve theories were found to have varying relevance to the three participants, as interpreted from their pre-existing interviews on aging well (Table 3). There was clear differentiation in the relevance of the Activity Theory and Disengagement Theory with two subgroups apparent: Liz and Sylvia, for whom physical mobility was challenging, had clearly disengaged from most of their ‘activities and attitudes of middle life’ (Havighurst, 1961) activities, while Reg was still actively pursuing many of them. 
Table 2. Twelve theories or approaches relevant to healthy and successful aging 

	Theory, model or approach
	Authors and date defined/conceived
	Definition/description 

	Development Task Theory
	Havighurst, 1948
	A developmental task... arises at a certain period of life ... (including ‘later maturity’) successful achievement of which leads to his happiness and to success with later tasks (Havighurst, 1948, abstract)

	Psychosocial Development Theory
	Erickson, 1959  (original conception 1950)
	Psychosocial strengths... emerge from the struggles of syntonic and dystonic tendencies...  The last crisis (old age) we termed integrity vs. despair (Erikson & Erikson, 1997; p. 55 and p. 61)

	Activity Theory
	Havighurst & Albrecht, 1953
	The maintenance as far and as long as possible of the activities and attitudes of middle age (Havighurst, 1961 p. 8)

	Disengagement Theory
	Cumming & Henry, 1961 (original conception 1960)
	A disengaging process, which may be primarily intrinsic, and secondarily responsive, leads to a disengaged state (Cumming, Dean, Newell, & McCaffrey, 1960, p. 34)

	Successful Aging (Havighurst) 
	Havighurst, 1961
	To enjoy life and get satisfaction from it (Havighurst, 1961 p. 8)

	Successful Aging (Rowe & Kahn)
	Rowe & Kahn, 1997 (original conception 1987)
	...three main components: low probability of disease and disease-related disability, high cognitive and physical functional capacity, and active engagement with life (Rowe & Kahn, 1997, p. 433)

	Continuity Theory
	Atchley, 1989   (original conception 1971)
	Middle-aged and older adults attempt to preserve and maintain existing internal and external structures... using strategies tied to their past experiences (Atchley, 1989, abstract)

	The Theory of Gerotranscendance 
	Tornstam, 1989
	A shift in meta-perspective, from a materialistic and pragmatic view of the world to a more cosmic and transcendent one, normally accompanied by an increase in life satisfaction (Tornstam, 1997, p. 143)

	The Model of Selective Optimization with Compensation
	Baltes & Baltes, 1990
	Successful, individual development (including aging) is a process involving three components: selection, optimization, and compensation (Baltes & Baltes, 1990, abstract)

	A Theory of Socioemotional Selectivity
	Carstensen, 1992
	Narrowing the range of social partners allows people to conserve physical and cognitive resources, freeing time and energy for selected social relationships (Carstensen, 1992, abstract)

	Active Aging (WHO)
	WHO, 2015        
	The process of optimizing opportunities for health, participation and security in order to enhance quality of life as people age (WHO, 2015 p. 225)                                    

	Healthy Aging (WHO)
	WHO, 2015 
	The process of developing and maintaining the functional ability* that enables well-being in older age (WHO, 2015 p. 228)                                                                              *the health-related attributes that enable people to be and to do what they have reason to value; made up of the intrinsic capacity of the individual, relevant environmental characteristics and the interactions between the individual and these characteristics (p. 228)


Table 3. Perceived relevance of the twelve theories to participants 

	Theory, model, or approach
	Perceived relevance for: 



	
	Liz
	Reg
	Sylvia

	Development Task Theory1
	Insufficient
	Insufficient
	Insufficient

	Psychosocial Development Theory1 
	Insufficient
	Insufficient
	Insufficient

	Activity Theory
	Low
	High
	Low

	Disengagement Theory
	High
	Low
	High

	Successful Aging (Havighurst)
	High
	High
	High

	Continuity Theory
	Low/Medium
	High
	Low/Medium

	Successful Aging (Rowe & Kahn)
	Low
	Medium
	Low

	Gerotranscendance
	High
	High
	High

	Selective optimization with compensation1


	Insufficient
	Insufficient
	Insufficient

	Socioemotional selectivity
	High
	High
	High

	Active Aging (WHO)
	High
	High
	High

	Healthy Aging (WHO)
	High
	High
	High


Note. 1. The data available was insufficient to enable a clearer viewpoint on these theories
3.1. Subgroup analysis

Two subgroups were identified: ‘disengagement’ and ‘activity’. These were explored using the BPSE-B framework. Overall subgroup findings were then also explored, revealing that despite their differences, participants also shared similar approaches, including the prioritisation of behaviours they perceived as enjoyable and/or useful.  These findings led to the proposition of the Engage-Disengage model of healthy and successful aging. 
3.1.1. Subgroup one: ‘Disengagement’
Findings for this subgroup are summarised in Figure 2.  Both Liz (86) and Sylvia (92) have disengaged from their previous active life styles; Liz in her seventies, and Sylvia in her eighties.  For Liz, who used to love skiing, ‘the body wears out. I’m probably lucky, or not lucky, to have my marbles’. Her pain affects her badly: ‘you take too many pills and that affects your whole well-being’; but she says ‘you’ve got to be positive; nobody wants to hear some old hag complaining’. Sylvia enjoyed playing tennis and golf into her eighties, but now needs a wheelchair for travel saying ‘it’s all part of aging I suppose’.  
Sylvia enjoys her life ‘I always have been an optimist and I don’t give up easily’, and ‘I look forward to every day virtually’. Although Liz spoke of how ‘wonderful’ life can be when she has ‘no pain’, she often ‘can’t be bothered to go out. I just can’t make the effort’; talking about death she says ‘I’ll be really very happy when I go’.  Liz and Sylvia enjoy living alone in their own home. As Liz says ‘(nursing) homes are so depressing. I’m going to stick it out as long as possible’.  Both like to choose who they spent their time with. For Liz ‘family helps...I like seeing people I want to see’, while for Sylvia: ‘family, for me it’s vital. I haven’t many friends but I don’t need them anymore’. 
Figure 2. Subgroup ‘Disengagement’: Liz and Sylvia 

[image: image2.emf]1. Biological

Failing health

Reduced mobility

Multiple conditions

Mind intact 

2. Psychological

Independent spirit

Loneliness and suffering

Cultivating positivity and patience 

Accepting challenges and enjoying life

3. Social & Socioeconomic

Far from family, but in regular contact

Friends and social networks

Financially at ease 

4. Environmental

Comfortable home living

Home help; concierge; dog (Liz)

Access to doctors, amenities

5. Behavioural

Focus on maintaining mobility

Cultivating positivity and patience 

Choosing to reduce social contact

Laughing (Sylvia)


3.1.2. Subgroup two: ‘Activity’
Findings for this subgroup are summarised in Figure 3.  Reg (86) leads a very active life and enjoys working on his small boat, Scottish dancing, and doing ‘50 sit-ups’ most days. Married for 42 years, Reg is active in the community and with various charities.  As he says ‘I go on doing all the things that I have done and haven’t had to give up anything as far as I know’.  He sees himself as ‘extremely lucky’ and views a recent fall as a ‘wake-up call’. Reg joined the Royal Navy at age 13 and likes to keep in touch with people from that time.  He feels ‘contented’ saying ‘my life has been so full of absolutely wonderful events’. His positive outlook extends to the discipline he experienced in childhood: ‘I think it’s smartened me up’.  He feels a sense of purpose, and wants to be ‘as useful to society as possible’.  Reg remains optimistic about the future, although he recognizes that his home is not suitable ‘if one isn’t fully mobile’.
Figure 3. Subgroup ‘Activity’: Reg 
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3.2. Overall analysis

Overall findings are summarised in Figure 4. All participants appeared to be engaging in behaviours that they enjoyed or perceived as being useful to achieve what they valued. Behaviours that were seen as being impractical, afforded too much effort, did not increase well-being, or were not seen as purposeful, were avoided. Maintaining physical health, particularly mobility, was recognized as crucial towards continuing independent home living, something they all particularly valued. As Reg said ‘living at home is of course the best thing to do when you are aged’. Liz said ‘I’ll just have to keep moving otherwise it’s guaranteed I’ll be in a wheelchair, and that would be it’; Reg said ‘if one isn’t fully mobile... all these steps in the apartment... could be a problem’. Having experienced homes where ‘they just mix everyone’ including senile people, Liz says ‘I just want peace and quiet in my old age and not to be tormented’. Sylvia said ‘I would hate to be in one (a nursing home) at all costs’. 

The development of a positive attitude was prioritised by all. Acceptance was related to this positive approach; as Sylvia said: ‘if you’re lucky you get older, so you might as well accept it’. Participants suggested sustaining positive emotions would be particularly challenging for them if they had to go to a home. Liz says of her visits to retirement homes ‘they all look miserable’. Social connections focused on quality, enjoyment, and choice of friends, or family. Energy appeared to be conserved for social activities that reflected individual values. The importance of enjoying life was highlighted. Sylvia said the best attitude for aging well was to ‘enjoy it’. Liz defined aging well as ‘enjoying yourself in good health and being positive’, and Reg as ‘continuing the life style that one has chosen and enjoying life’.  
Figure 4. Overall findings 
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3.3. A holistic approach to healthy and successful aging in the oldest-old
The DQA established that a holistic approach for a healthy and successful aging model for the oldest-old is relevant.  This finding was also reflected in the literature. Table 4 gives examples relating to each of the BPSE-B framework factors. 

Table 4. BPSE-B factors relevance to healthy and successful aging in the oldest-old 

	BPSE-B Factor
	Examples of importance of this category 
	Reference examples

	Biological
	Physical exercise protects the oldest-old; Frailty is common in the oldest-old and falling is a major cause of death in this population; functional ability is related to life satisfaction in oldest-old
	Rea (2017); McPhee et al. (2016); Rubenstein (2006); Enkvist, Ekström, & Elmstähl (2012).

	Psychological 
	Psychological factors impact life satisfaction in the oldest-old; stress management is relevant;  resilience and positive emotions supports the oldest-old; pleasure is an important factor
	Etxeberria et al. (2018), Perls (2011), Berg & Johansson (2014); Zeng & Shen (2010); Seligman (2008); Zhang & Han (2016); Phoenix & Orr (2014)

	Social and socioeconomic
	Education and economic status predicts life satisfaction in the oldest old; social contact and supportive relationships are  important for well-being and quality of life in the oldest old; choice is also relevant 
	Ng, Tey & Asadullah (2017); Berlau et al. (2013); Cook, Maher et al. (2017); Komatsu et al. (2018)

	Environmental
	The oldest-old prefer independent living but need age-friendly environments; green space impacts longevity in the oldest-old 
	Paganini-Hill (2013); Lara et al. (2019) ; Ji et al. (2018)

	Behavioural
	Behavioural risks in the oldest-old may include under-eating, inappropriate medication, and smoking. Beneficial behaviour may include religious participation and laughter 
	Granic et al. (2018); Velilla et al. (2013); San-Jose et al. (2015); Zhang (2008); Kawas & Corrada (2016)


Healthy and successful aging defined for the oldest-old
Healthy and successful aging definitions were refined for the oldest-old. They reflect the WHO (2015) definitions of Active Aging and Healthy Aging (without the ambition of ‘maintaining functional ability’), and the original 1961 definition of Successful Aging. 
Healthy Aging: A holistic and on-going process of adapting behaviours to increase, and, or optimise health and well-being according to abilities, values, and resources. Healthy agers actively adapt behaviours to increase and, or optimise their health and well-being.

Successful Aging: A holistic and on-going process of adapting behaviours to increase, and, or optimise enjoyment and life satisfaction according to abilities, values, and resources. Successful agers actively adapt behaviours to increase and, or optimise their enjoyment and life satisfaction. 
The Engage-Disengage model (Figure 5) for healthy and successful aging in the oldest-old reflects these definitions. It is designed to identify the right balance for each person to engage in and disengage from activities to benefit their overall health and well-being, enjoyment, and life satisfaction. 

Individuals can be supported in accepting, adjusting, and adapting their behaviours according to their needs. Engage-Disengage plans can be tailored to individual abilities, values, and resources; changes in health and well-being, or enjoyment and life-satisfaction can then be tracked according to needs and goals. Plans can guide activity: how to proactively ‘engage in’ and ‘disengage from’ behaviours with the aim to increase and optimise health and well-being, and enjoyment and life satisfaction. Engage-Disengage reduces the ‘tension’ between the Activity and Disengagement theories (Laing & Luo, 2012), but ‘engage’ is not a substitute for ‘activity’ in the Activity Theory, neither is ‘disengage’ for ‘disengagement’ in the Disengagement Theory. 
Figure 5. The Engage-Disengage model of healthy and successful aging for the oldest-old
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Note. 1. This model is designed to be used in conjunction with the five-factor BPSE-B framework (Figure 1). Behaviours can include those given as examples in BPSE-B, or others; 2. Planning (individual/caregiver/health provider) is needed to put an achievable Engage-Disengage plan in practice. The Engage-Disengage plan can be reviewed every three to six months to optimise benefits.
4. Discussion

None of the twelve existing theories were specifically conceived for the oldest-old. In particular none of them appeared to offer a holistic approach to healthy and successful aging that comprehensively reflected biological, psychological, social and socioeconomic, environmental, and behavioural (BPSE-B) factors. The overall relevance of the Engage-Disengage model as an inclusive holistic model of healthy and successful aging for the oldest-old is discussed. Practical implications of the model are framed within each of the five BPSE-B factors, and Engage-Disengage plans are discussed.
4.1. A need for a flexible model for the oldest-old
Healthy aging and successful aging are strongly interlinked in Engage-Disengage; the model presumes that successful aging, a subset of healthy aging, merits equal priority to widen the relevance of the model to those in poor physical health. Although the progression towards disease and disability varies among the oldest-old, even a cohort of cognitively healthy centenarians reported four morbidities on average (Holstege et al., 2018). The oldest-old are at high risk of disability and cognitive impairment (Berlau, Corrada, Peltz, & Kawas, 2013). An emphasis on psychological factors may reduce or prevent age-related deterioration as functional deterioration in the oldest-old is linked to social and mental health problems (Jaul & Barron, 2017). Mortality is inversely associated with enjoyment (Zaninotto, Wardle, & Steptoe, 2016). A focus on well-being, enjoyment, and life satisfaction is pertinent, including for those with dementia and Alzheimer’s for whom a range of possibilities exist for increasing quality of life such as social engagements and relationships (Martyr et al., 2018).    
The combination of both healthy aging and successful aging in a model for the oldest-old widens its applicability. The model is about activity, but it also recognises that many activities may no longer be achievable. As Havighurst (1961) stated ‘undoubtedly there is a disengaging force operating on and within people as they pass 70 and 80’ (p.12). In the model ‘disengage’ refers to pro-active disengagement from activities that are unhelpful for health and well-being, and/or no longer achievable. Engage-Disengage combines the essence of both ‘activity’ and ‘disengagement’ to offer an inclusive model for the oldest-old.  
4.2. Engaging and disengaging in behaviours to optimise healthy and successful aging
Engage-Disengage prioritises engaging in behaviours that can increase and optimise well-being; and disengaging in those that do not, including because they are no longer achievable.  Erik Erikson provides an example of someone no longer able to live his once active physical life, as described by Joan Erikson, his wife: 

‘When Erik was ninety-one... he became withdrawn, and he serenely retired. He was neither depressed nor bewildered but remained consistently observing and quietly appreciative of his care-takers. We should all be so wise, gracious, and accepting of old age when it comes our way’.  (Erikson & Erikson, 1997; p.4.)

A ninth stage, relevant to the oldest-old, now completes Erikson’s eight-stage development theory: ‘as independence and control are challenged... faith and appropriate humility is perhaps the wisest course’ (Erikson & Erikson, 1997; p. 106).  Engage-Disengage is focused on realistic pro-active behaviours and goals. Although Cumming (1975) attempted to resuscitate Disengagement Theory from its erroneous association with loneliness, isolation, and low levels of activity, the reality of disengagement in the oldest-old was only positively revived in Gerotranscendance (1989).
Well-being in the oldest-old has been linked to flexibility in personal goal adjustment (Bailly, Gana, Hervé, Joulain, & Alaphilippe, 2014). Appropriate behaviours to engage in, and disengage from, to achieve healthy and successful aging, will differ by individual according to their abilities, values, and resources; they will also change with time. Because the oldest-old are ‘often sick, disabled, and perhaps even nearing death’ (Jaul & Barron, 2017), healthy and successful aging needs to be redefined in this population, so that it can still be achievable for the majority of the oldest-old. 
4.3. Practical implications of Engage-Disengage
The Engage-Disengage model enables a comprehensive approach to assessing factors that impact individual biological, psychological, social and socioeconomic, environmental factors, and behaviours (i.e. BPSE-B). This responds to calls for a holistic approach to health management to support healthy aging (e.g. Calder et al., 2018) and successful aging (e.g. Tkatch et al., 2017). Specific examples for each factor are given.
4.3.1. Biological factors
This relates to engaging in behaviours that increase, and, or optimise health, well-being, enjoyment, and quality of life relating to biological factors (e.g. physical health, disabilities, illness and disease), and disengaging from those that decrease it.  Despite the importance of genetic heritage for longevity, up to 50% of lifespan variability is related to behavioural choices (Rea, 2017).  Research using nonagenarian siblings shows physical exercise can produce beneficial changes in the epigenome that can protect and benefit biological and psychological health among the oldest-old (Rea, 2017). 
The strong link between exercise and physical health extends to the frail; physical activity is protective, including for cardiovascular health, cognitive benefits, osteoporosis, and muscular strength (McPhee et al., 2016).  Frailty, a geriatric syndrome associated with slowness, exhaustion, and weakness, affects up to 50% of those aged 80 plus; the frail are vulnerable to falls, dependency, and disability (McPhee et al., 2016). Falling is a major cause of geriatric mortality and morbidity (Rubenstein, 2006). Functional ability is related to life satisfaction in the oldest-old and optimising functional ability is recommended (Enkvist, Ekström, & Elmståhl, 2012). 
4.3.2. Psychological factors

This relates to engaging in behaviours that increase, and, or optimise health, well-being, enjoyment, and quality of life relating to psychological factors (e.g. emotional health, self image, emotional intelligence, and personality), and disengaging from those that decrease it. The role of personality in successful aging was already proposed by Havighurst, (1961). Extraversion, openness, and conscientiousness are associated with life satisfaction and longevity (Etxeberria, Etxebarria, & Urdaneta, 2018).  Neuroticism, also associated with an increased risk in Alzheimer’s, is linked to the inability to manage stress; stress management techniques are therefore of particularly relevant for the oldest-old (Perls, 2011). In the oldest-old personality can change: neuroticism stabilises but extraversion decreases (Berg & Johansson, 2014). This further raises the importance for all oldest-old, regardless of their personality traits, to adapt their behaviours to develop resilience and positive emotions (e.g. Etxeberria et al., 2018).  Resilience has been shown to be a significant factor in the likelihood of nonagenarians becoming centenarians (Zeng & Shen, 2010). 
Positive emotions increase well-being and can buffer mental and physical disease (Seligman, 2008). Positive affect is associated to lower mortality in older adults when controlling for social and psychological factors (Zhang, & Han, 2016). Pleasure is a beneficial dimension in physical activity in older adults (Phoenix & Orr, 2014), and understanding the practical implications of how each person defines it can help to tailor individual Engage-Disengage plans.  
4.3.3. Social and socioeconomic factors

This relates to engaging in behaviours that increase, and, or optimise health, well-being, enjoyment, and quality of life relating to social and socioeconomic factors (e.g. family, friends, relationships, social contacts, and education and finances), and disengaging from those that decrease it. Life satisfaction among the oldest-old is predicted by economic status (Ng, Tey, & Asadullah, 2017), and higher education (Enkvist et al., 2012). Frailty is associated with lower social status (McPhee et al., 2016). Each individual plan should therefore consider whether behaviours can be adapted to ameliorate individual socioeconomic circumstances, including educating people as to which behaviours are beneficial to engage and disengage from.  
Social contact is associated with decreased depression, increased quality of life, and decreased disability; and may predict disability in oldest-old nonagenarians (Berlau et al., 2013). Research with super-agers (adults over 80 with memory abilities of those in their 50s) suggests that social engagement with family and friends, and social integration, correlates with cognitive function (Cook, Maher et al., 2017). Supportive relationships with friends and family are an important factor of mental well-being in the oldest-old, yet independence is also highly valued in this age-group (Lara et al., 2019). ‘Small pleasures’ and ‘small decisions’ support autonomy in the oldest-old (Komatsu, Yagasaki, Kida, Eguchi, & Niimura, 2018). Choice in social interactions, potentially to conserve energy (e.g. Socioemotional Selectivity), should also be considered.
4.3.4. Environmental factors

This relates to engaging in behaviours that increase, and, or optimise health, well-being, enjoyment, and quality of life relating to environmental factors (e.g. living conditions, neighbourhood, pollution, access to nature, amenities, infrastructure, safety, healthcare, culture), and disengaging from those that decrease it.  Preference for independent living is widespread among the oldest-old, and the home environment and neighbourhood can have ‘a profound effect on aging in place’ (Paganini-Hill, 2013). Age-friendly environments and home maintenance are essential elements to increase the comfort and safety of the oldest-old, and protect their health and well-being (Lara et al., 2019). As well as access to infrastructure and health services, research from China points to the beneficial role of ‘green space’ on health and longevity in the oldest-old (Ji et al., 2018).
4.3.5. Behavioural factors

This relates to engaging in behaviours that increase, and, or optimise health, well-being, enjoyment, and quality of life that have not already been covered (e.g. behaviours relating to daily routines, habits, discipline, hygiene, religion, nutrition, sleep, laughter, drugs, alcohol, smoking, medications), and disengaging from those that decrease it.  The oldest-old are at high risk of macro- and micronutrient deficiency (Granic et al., 2018). Smoking in the oldest-old is associated with age-related macular degeneration, a condition that severely impacts quality of life and can lead to dependence (Velilla et al. 2013).  There is a high prevalence of inappropriate medication usage in the oldest-old, with polypharmacy and prescribing omissions frequently reported (San-Jose et al., 2015). 
Conversely religious participation can be beneficial for the oldest-old: in China it was found to predict mortality risk and compensate for socioeconomic disadvantages (Zhang, 2008); and in US-based nonagenarians it reduced the risk for dementia (Paganini-Hill, Kawas, & Corrada, 2016). Laughter is another beneficial behaviour linked to well-being in older adults (Gonot-Schoupinsky & Garip, 2018). The one-minute laughter prescription (Gonot-Schoupinsky & Garip, 2019b) was designed to be accessible for the oldest-old. 
4.3.6. Engage-Disengage Plans
The practical implications of using Engage-Disengage must be tested, but its holistic approach will ideally enable the attainment and management of healthy and successful aging in the oldest-old.  A plan for healthy and successful aging can be created and tailored to individual abilities, values, and resources. The ideal balance between engagement and disengagement will differ between individuals, and also change over time.
Five stages are proposed for practical use of the model:  
1) Assessment of current health, well-being, enjoyment, and life satisfaction using appropriate self-report(s), and other measure(s), in conjunction with the BPSE-B framework

2) Identification of behaviours that can be engaged in or disengaged from, to benefit health, well-being, enjoyment, and life satisfaction; overall, pertaining to each primary BPSE factor

3) Formulation of an achievable Engage-Disengage plan that is tailored to each individual (it should not be overly ambitious; it should be enjoyable) 
4) Communication and support so that the individual feels comfortable with objectives; this may involve assistance or therapy to accept their situation, motivational support to adjust and adapt their behaviours, as well as the transmission of coping strategies, behaviour change techniques, and self-help and personal development training to help them achieve their plan
5) Monitoring of the plan by measuring results, getting feed-back, and evaluating and reviewing the plan accordingly, for instance every three to six months 
A range of existing tools can be employed to assist in implementing the Engage-Disengage plan and measuring its effects. Behaviour Change Techniques can be used to support the adaptation of behaviours (Michie et al., 2013). Effects of an Engage-Disengage plan, can be tracked using self-reports that measure health, well-being, happiness, life satisfaction, and quality of life as well as physiological monitoring. 
5. Limitations

Limitations of this research include its theoretical nature, small sample size, and reliance on secondary data, gathered using IPA which favours small samples and participant homogeneity. A larger sample would have been preferable to gain a wider impression of aging well in more diverse oldest-old. The Engage-Disengage Model would need to be tested. 
6. Conclusions
This research found that existing healthy and successful aging theories do not cater adequately for the oldest-old. A model that takes a more holistic approach to consider biological, psychological, social and economic, environmental, and behavioural factors impacting healthy and successful aging may be appropriate. The Engage-Disengage model of healthy and successful aging was conceived to address the wide range of factors that impact aging in the oldest-old. It views healthy and successful aging in the oldest-old as a holistic balance between pro-active engagement in and disengagement from behaviours, to increase or optimise health, well-being, enjoyment, and life satisfaction. Engage-Disengage plans can be tailored to each individual according to their abilities, values, and resources so that healthy and successfully aging is attainable for the majority of the oldest-old. 
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