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CHAPTER 33

The Multiplicity of Aging: Lessons for 
Theory and Conceptual Development 
From Longitudinal Studies 

Dario  Spini, Daniela  S. Jopp,  Stéphanie Pin, and Silvia  Stringhini

This chapter offers a new perspective on the development of theories of aging by pro-
posing that the complexity of the aging process requires accounting for its multiplic-
ity, specifi cally, its multiple time frames,  multidirectionality, multidimensionality and 
interplay of factors, and multilevel infl uences. Complementing earlier proposals from 
life-span developmental psychology (  Baltes, Staudinger, &  Lindenberger, 1999) and life-
course research ( Elder, Johnson, &  Crosnoe, 2003;   Settersten Jr., 2003), we propose some 
key theoretical principles that should be considered in future research to advance our 
understanding of aging within the context of the social sciences.

Given the complexity of the phenomenon of aging, the breadth of research in this 
fi eld, and the rapid development of this fi eld, we cannot present a comprehensive 
model of development and aging in this chapter. After decades of relying on cross-sec-
tional studies in which insights into age-related changes were derived from age-group 
comparisons, a great number of longitudinal studies that enable a better understanding 
of development have been recently conducted. More than ever, there is a need to discuss 
how the empirical fi ndings of longitudinal studies can be integrated and incorporated 
into aging theories. One of the major strengths of longitudinal studies is that they allow 
an analysis of  intraindividual changes,  interindividual differences in  intraindividual 
changes, and their determinants (  Baltes &  Nesselroade, 1979). We build the current 
chapter on this strength.

During recent decades, an increasing number of longitudinal studies that examine 
variable durations, different trajectories (e.g., health, cognition, well-being, personal-
ity) and different life periods have emerged (  Schaie & Hofer, 2001). This development 
in the fi eld is related to the understanding of or interest in empirically testing whether 
aging is aligned with prior development or is a consequence of occurrences during 
earlier life phases. Some of these studies were initiated and continued because of 
the foresight of visionary researchers who followed their study participants for their 
entire scientifi c career. Such researchers include  Schaie ( 1993), who conducted the 
Seattle Longitudinal Study, and Geor ge  Vaillant (2012), who conducted the Harvard 
Grant Study.

Other longitudinal data sets exist because researchers retrieved long-lost (or ignored) 
data that were assessed during adult patients’ childhoods, understood the importance 
and uniqueness of these data, and then linked them to existing adult databases that 
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included the same participants or initiated follow-up assessments with the remain-
der of the now elderly sample. Examples include Elder’s (1 974) and Clausen’s (19 95) 
classic sociological life-course studies on the children of the Great Depression, which 
were based on the Berkeley Guidance Study and the Oakland Growth Study. More 
recent examples include the Nun Study by Sno  wdon et al. (1996) and the Lothian Birth 
Cohort Studies by Dea  ry, Wha lley, and Starr (2009), which follow up the Scottish Mental 
Surveys of 1932 and 1947. Finally, longitudinal studies and national panels are now 
regularly fi nanced by national or international funding agencies. Importantly, many 
of these studies have also been conducted by multidisciplinary teams with the aim of 
capturing the multidimensionality of the aging process and the interdependence of the 
domains of function (Le vy & Pav ie Team, 2007).

The development of theories that capture aging processes is an interdisciplinary 
endeavor that should include diverse disciplines, such as biology, medical sciences, 
psychology, epidemiology, and sociology and such interdisciplinary fi elds as gerontol-
ogy and life-course studies. Here, we will rely primarily on the contributions that these 
interdisciplinary fi elds, in addition to social sciences and life span psychology, have 
made to the understanding of intraindividual processes. Four main theoretical key prin-
ciples will be covered: (a) multiple time frames; (b) mul tidirectionality and heterogene-
ity; (c) multidimensionality and the interplay of factors; and (d) multilevel infl uences.

 ■ MULTIPLE TIME FRAMES
One central feature of development and aging is the time frame in which aging occurs. Most 
aging researchers currently agree that aging does not occur only once an individual has 
reached retirement age. Rather, “aging” can be considered equal to “development,” which 
begins even before a person’s birth. We will use here the concepts “aging” and “develop-
ment” interchangeably, as they are highly interrelated; the only difference between them 
is that development refers to the more general concept of individual change, whereas 
aging more strongly implies a connection between individual changes and chronological 
age. These developmental/aging processes happen on different time scales: some can be 
observed over the course of a long time, while others present as lagged effects with a very 
short duration. 

Unfortunately, there is no established language for describing these processes; thus, 
communication about them is somewhat diffi cult. For example, long-term effects, such 
as the long-lasting effect of childhood and socioeconomic circumstances on health 
(Gal o bardes, Lynch, & Smith, 2004; Kuh,   Hardy, Lang enberg, Richards, & Wadsworth, 
2002), can span several decades and several developmental phases, while short-term 
effects may span a shorter period of time, such as a few years. For example, critical life 
events, such as marriage, may raise life satisfaction for approximately a year, whereas 
widowhood appears to lower life satisfaction for half a decade on an average. Other 
events, such as unemployment, apparently result in a long-term reduction in life satis-
faction (Dien  er, Lucas, & Scol lon, 2006). Finally, micro-longitudinal studies, such as daily 
diaries and experience-sampling studies, offer detailed insights into short-term vari-
ability of functioning (Daut  ovich, Dzie rzewski, & Gum, 2014; Gers  torf, Hopp mann, & 
Ram, 2014). Importantly, these micro-changes are often embedded within midterm 
developments, which are in turn embedded within more long-term developments. 
However, for most domains of functioning, we have little knowledge about the time 
frames of developmental processes, which complicates the selection of the optimal 
assessment periods for studying those aging processes.
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Regarding the long-lasting infl uence of early-life conditions on health and aging, 
three interconnected processes have been proposed: (a) a lifelong biological impact of 
adverse conditions experienced during critical or sensitive periods in early life; (b) the 
accumulation of adverse exposures across the life course; and (c) the impact of early-life 
conditions on an individual’s trajectories across his or her life course (Ben-S hlom o & 
Kuh,  2002).

The fi rst model, also called the “critical” or “sensitive” period model, assumes that 
exposure to adverse events/circumstances during particularly developmentally sensi-
tive (or critical) periods early in life may infl uence certain biological parameters that 
have a long-lasting infl uence on health. A classic example (and the one from which 
the “fetal origins hypothesis” originated) is low birth weight, which is considered a 
consequence of in utero  exposure to a range of factors (including socioeconomic ones) 
and is associated with a higher lifetime risk of cardi ometabolic disorders (Bark e r, 2004; 
Eriksson, Forse n, Tuomi lehto, Osmond, & Barker, 2001). In addition to low birth weight, 
accumulating evidence has found that exposure to a plethora of events during early life 
(in utero  in particular) impacts physical and cognitive functions and shapes the major-
ity of aging-related diseases (Barke  r, 2004) through mechanisms of biological adapta-
tion to the individual’s anticipated environment during maturity (Huang,  Li, Wang, & 
Martor ell, 2010). Recently reported evidence suggests that epigenetic modifi cations that 
occur as a consequence of early life exposures may be among the mechanisms through 
which early-life conditions are remembered and stored; thus, such modifi cations affect 
the aging process throughout life (McGuin  ness et al., 2012; String  hini et al., 2015). A sec-
ond example of the idea of sensitive periods related to critical life events in childhood 
is child abuse or maltreatment, which have been found to be related to mental health 
issues, poor cognitive functioning, and poor health (Dube e  t al., 2001; Irving  & Ferraro, 
2006; Shaw &  Krause, 2002). The mechanisms of such outcomes include long-lasting 
changes in the stress-related hormonal system, that is, the hypothalamus–pituitary–
adrenal (HPA) axi s (Bremner   & Narayan,  1998), which may result in structural changes 
to the brain (Cohen et  al., 2006); both the hormonal changes and the resulting structural 
changes are likely to have lifelong effects. For example, maltreatment and abuse during 
childhood have been linked to decreases in the volume of multiple areas of the hippo-
campus, including the dentate gyrus, w hich plays a key role in neurogen esis (Teicher,   
Anderson, & Polcari,  2012). As a consequence, childhood abuse has been found to result 
in poorer childhood cognition and impairments in learning and memory capacity that 
persist through old age (Kim & Di amond, 2002).

The second model, also called the “accumulation model,” states that events that are 
experienced across the life course may accumulate and impact aging in a dose-response 
manner (Dannefer  , 2003; Ferraro  & Shippee,  2009; Kuh & Be  n-Shlomo,  1997). For exam-
ple, exposure to adverse socioeconomic circumstances may accumulate across the life 
course: A person who is born into a household with low socioeconomic status and who 
grows up in an area of town with little access to healthy food and quality schools may 
develop poor health habits, receive a poor education, and have poor employment oppor-
tunities. A second example is the cumulative exposure to smoke or other environmental 
insults that individuals with low socioeconomic status experience from childhood to 
old age. These cumulative conditions are assumed to have an impact on diseases of 
aging, such as type 2 diabetes and cardiovascular disease (Stringhi  ni et al., 2013).

The third model, also called the “pathway model,” asserts that a number of circum-
stances to which individuals are exposed during early life may infl uence their adult life 
conditions (e.g., by impacting their social mobility), which in turn negatively affects 
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their health and aging. In contrast to the sensitive period models, this model does not 
necessarily consider changes in the biological system caused by childhood conditions 
or events; rather, it considers the impact of early life events and experiences in shap-
ing individuals’ socioeconomic and behavioral trajectories into adult life. For example, 
individuals who attend poor-quality schools in early life may be less likely to have a 
successful educational path and, in turn, more likely to be employed in unskilled occu-
pations. In this case, the negative consequences on health would result from adverse 
occupational exposures in adulthood (among other factors). Although this model does 
not consider early-life conditions as direct determinants of one’s health and aging, one’s 
occupational position in adult life is determined by early-life conditions; thus, the path-
way model refl ects an indirect link between early-life circumstances and adult health. 
Most importantly, the pathway model is centered on social pathways from early to adult 
life rather than on biological pathways, as in the critical period model. If the critical 
period model implies a certain degree of determinism, in the sense that early-life con-
ditions may directly and permanently affect biological systems, the pathway model is 
more probabilistic and remains open to positive pathways that would redeem individ-
uals from the poor conditions to which they were exposed as children.

In practice, the three life-course models are not competing hypotheses. Rather, these 
models are strongly interrelated; thus, it is often diffi cult to empirically delineate them 
(Baltes et a  l., 1999). A potential method for integrating the three models into a general 
theory of aging considers the pathway model as representing the general social pro-
cess that drives life-course trajectories and the critical period and accumulation models 
as representing the biological processes of disease causation (Blane, Netu  veli, &  Stone, 
2007).

Another important timing aspect that should be considered is the impact of life tran-
sitions (i.e., the precise point in an individual’s life when he or she experiences transi-
tions) on health and aging. An effective example is the impact of work transitions on 
health. Acute work events, such as job loss or retirement, may permanently affect an 
individual’s health and aging (Gallo, Bradle y, Siegel, & Kasl, 2000).  On the one hand, the 
variety of positive latent functions associated with everyday work (i.e., the work-related 
structuring of the day, one’s identity, and one’s interpersonal contacts) is terminated 
when an individual’s job ends. On the other hand, for some individuals, job loss or 
retirement may represent a termination of exposures that have an adverse impact on 
health. Regarding unemployment, it is important to consider that this experience may 
affect groups of individuals differently depending on their age and stage of life. A large 
body of evidence, particularly from longitudinal studies, has documented the long- 
lasting detrimental effects of unemployment on physical and mental health (Gallo et al., 
20 00; Mathers & Schofi   eld, 1998). Regarding retirement, longitudinal studies, such as 
the French GAZEL Cohort St udy an d the Finnish Public Sector Study have documented 
improvements in self-rated health, mental health, and physical fatigue among individu-
als after they leave work (Oksanen et al.,   2011; Westerlund et al  ., 2009). Not surprisingly, 
these health improvements have been reported mostly for individuals who lost jobs 
with poor working conditions (Westerlund et al  ., 2009).

 ■ MULTIDIRECTIONAL ITY AND HETEROGENEITY
One of the central tenets of life-span developmental theory is multidirectional ity (Baltes 
et al.,  1 999): that is, the view that development is characterized by positive (gain-related) 
and negative (loss-related) trajectories as well as stability/continuity. We can observe 
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multidirectional ity within and across domains; changes can be successively positive, 
negative, or nonexistent, resulting in a trajectory of successive states. The second key 
concept is heterogeneity, or interindividual  differences in the resulting intraindividual 
 changes (Kelley-Moore & L in, 2011), which indicates the degree to which there are vari-
ations in the direction of development across individuals or groups. As we will now 
review, multidirectional ity and heterogeneity are key theoretical issues when examin-
ing the complexity of aging processes.

When the entire life course is considered, many theoretical models describe the 
shape of development of various dimensions but do not take into account the fact that 
individuals at all ages can show different trajectories of change. Typically, these the-
ories propose a developmental curve that represents the average trajectory of human 
development. For example, Strachan and She ikh (2004) proposed a two-state model 
to describe life-course infl uences on aging that resulted in an inverse-U-shaped curve 
for health. During the fi rst phase, health (e.g., strength, immune function) is accumu-
lated, and during the second phase, health is progressively lost (i.e., through aging). 
Aging trajectories are then infl uenced both by the state of health that is achieved 
during the fi rst phase (the starting level) and by the rate at which health is lost during 
the second phase (Blane, Kelly-Irv  ing, d’Errico, Bartle y, & Montgomery, 2013). The 
fi rst stage is defi ned as “build-up” and spans the time from conception and the early 
intrauterine environment to late adolescence or early adult life (i.e., up to the age of 
30 years); it is characterized by rapid successions of developmentally and socially 
sensitive periods (Bartley, Blane, &  Montgome ry, 1997). The second stage, “decline,” 
 starts during early adulthood and is defi ned as a period of decline from the maxi-
mum attained capacity to a loss of function, disease, and death. Exposures to health 
risks and life events during the second stage can infl uence the rate at which proper 
function is lost. This interesting model, which was originally developed for respira-
tory and allergic diseases, can be applied as a prototypical example of general models 
of aging.

Similar examples of general curves based on longitudinal studies can be found in 
psychology for such domains as self-esteem (Trzesniewski, Br e nt Donnellan, & Robi ns, 
2003), the “big fi ve” personality dimensions (Roberts & Mroczek , 2008; Ro berts, Walton,  & 
Viechtbauer, 2006 ), and well-being (Blanchfl ower & Os  wald, 2008). During recent 
years, changes in well-being have been discussed in the context of “one shape fi ts all” 
approaches (notably by economists) and can be taken as an example of the general 
shape of development that we aim to discuss in more detail. Specifi cally, well-being is 
described by some as a linear (stable or increasing) or curvilinear trajectory (with more 
evidence of a U-shape curve with relatively lower levels between 30 and 50 years of age 
and at sometimes near the end of life; see Ulloa, Møller,  &  Sousa-P oza, 2013). Despite 
extensive analyses, there is currently no consensus regarding the shape of the devel-
opment of well-being. In addition to cohort effects and measurement issues (e.g., sub-
jective/objective, general or domain-specifi c assessment), a major debate concerns the 
way that aging should be conceived, that is, is well-being a “pure” age effect controlled 
by other variables (e.g., socioeconomic status, health, and gender), or does it lack inde-
pendence from other trajectories? For example, should we consider that well-being may 
depend on health, which changes considerably in older age? Even if general trajectories 
across the life course appear useful for gaining a preliminary description of the general 
shape and commonality of the aging process, there are serious limitations in this line 
of research because the idea of a single average general model of development cannot 
account for the heterogeneity of aging processes.
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As a result of the development of longitudinal studies and statistical methods 
designed to examine trajectories, aging theories can increasingly take multidirection-
ali ty and heterogeneity into account in their formulations. One of the central fi ndings 
of aging and longitudinal research is that although some developments such as loss 
of a cognitive function or declining health in old age can be observed for most indi-
viduals, there is substantial interindividual v ariability. In fact, because of the hetero-
geneity in aging, the differences in function among individuals of the same age can 
be greater than those observed between individuals of very different ages; plasticity 
(within-person modifi ability) plays an important role in function (Baltes, 1987).  T he 
ass umption that all individuals of a particular socioeconomic environment, gender, 
age, social class, and personality would share the same aging processes is less heu-
ristic than a theoretical perspective that takes multidirectionali ty and heterogeneity 
into consideration. The questions of when, where, and for whom changes related to 
age occur are of utmost importance in theory building. Theories about aging should 
question the generalizability  and validity of the explanations of events across dif-
ferent social groups and time points in the life course and in relation to relevant 
transitions.

Another interesting aspect derived from developmental theories is that many devel-
opmental trajectories can occur at any age. Even centenarians have been found to not 
only lose cognitive functioning over time but also improve their performance (Kliegel, 
Moor, &   Rott, 2004). More over, models must consider developmental phases that are 
characterized by little individual change. For example, the largest groups of centenar-
ians demonstrated stability in cognitive functioning, either at a high or very low level 
(Kliegel et al., 2  004). With a few exceptions, theories underestimate the stability and 
continuity that occur in wide phases of the life span and, for many people, persist until 
the very last stages of life. This is illustrated in the Swiss Interdisciplinary Longitudinal 
Study on the Oldest Old (SWILSOO) in terms  of such dimensions as self-reported health 
trajectories and religious beliefs (Lalive d’Epinay &   Spini, 2008; Laliv e d’Epinay, G  uilley, 
Guillet, &  Spini, 2 008).

Thus,  as mentioned, an important issue that must be taken into consideration when 
formulating theories of aging is the heterogeneity of individual trajectories. We will 
elaborate on an example to show how considering multidirectionality  and heteroge-
neity in our theories and analyses of well-being trajectories can change our view of a 
well-known phenomenon: the well-being paradox (Kunzmann, Little, &   Smith, 2000). 
The basic idea of this theory is that, despite an accumulation of losses during older age, 
individuals maintain a relatively stable and positive level of well-being. This paradox 
has been observed in numerous studies and is typically considered a robust fi nding 
(Fiske, Gatz, & Pede rsen, 2 003; Idler, 1993; Leinon en, Heikkinen  , & Jylhä,  1998; Rodin  & 
McAvay, 199 2; Rothe rmund & Brandt  städter, 2003b).

There is a large amount of evidence that older adults successfully use strategies, 
including the adjustment of self-appraisals, and infl uence their environment to main-
tain a relatively high and stable level of well-being despite losses in functional health; 
however, different studies describe the limits of the extent to which the paradox of 
well-being applies.

First, Swift et al.’s (2014) study of the  2008 to 2009 wave of the European Social Survey 
showed that gross domestic product (GDP) measured at the country level had a much 
stronger effect on the subjective well-being of older people than on younger individuals 
and that the paradox of well-being was observed only in the wealthiest countries. This 
suggests that the paradox of well-being may not be a universal phenomenon and that 
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theories should specify the level of universality and generalizability tha t they address, 
an issue that is often overlooked (Norenzayan & Heine,   2005).

Moreover, it appears that, while the paradox of well-being may be true at a gen-
eral level (e.g., a representative sample), a different profi le emerges when health tran-
sitions or groups are considered. In an investigation of SWILSOO participants  who 
were 80 years old and older, Girardin Keciour and   Spini (2006) conside red the specifi c 
health transitions that individuals experience and how these transitions were related 
to well-being (Lalive d’Epinay et a  l., 2008). At the mean level, the paradox of well-be-
ing again emerged; while the number of incapacities increased across waves and with 
advancing age, the level of well-being was relatively stable and did not vary with age 
or time at the intraindividual level . However, when individual transitions from differ-
ent states of health (independent, frail, and dependent) were considered, a different 
result emerged. Those who experienced a trajectory that included independence (stable 
independence, independence to frailty, or frailty to independence, 54% of trajectories) 
showed relatively high levels of well-being. Those who were frail at two successive 
waves (33% of trajectories) showed moderate levels of well-being. Interestingly, those 
who experienced a period of dependence (stable dependence or frailty to dependence, 
13% of trajectories) showed low levels of well-being. Notably, 72% of the observed 
health trajectories remained in the same state across two waves (stable independence, 
frailty, or dependence). It appears that, when the paradox accounts for the heterogeneity 
of trajectories, it is no longer paradoxical. Stability and high levels of well-being occur 
because a majority of aging individuals experience a relatively stable and positive health 
trajectory, even in old-old age (Guilley, Ghisletta, A  rmi, Berc htold, & La live d ’Epinay, 
2008 ); however, when health is deteriorated, levels of well-being are relatively lower.

More generally, we argue that theories of aging should systematically consider multi-
directionality an d heterogeneity. Furthermore, theories should always specify to whom 
a given model applies and, perhaps even more importantly, to whom it may not apply. 
Fortunately, method development has aided in a more systematic analysis that includes 
multidirectionality an d heterogeneity by offering techniques for modeling individual 
trajectories or groups of trajectories, such as latent growth curve models and latent 
class analyses (George, 2009), sequenc e analyses (Blanchard, Bühlmann, &  Gauthier, 
 2014) and emerging methods for longitudinal data mining (McArdle & Ritschard, 
2  013). Re-a nalyses of existing longitudinal data have led to the confi rmation that not 
all individuals follow the same health trajectories and that various factors, including 
birth cohort, socioeconomic status, gender, and migration trajectories, help to differen-
tiate the trajectories (Ayyagari et al., 2012 ;   Hybels, Blazer, Lander  man, & Steffens,  2011; 
Jivraj, Nazroo, Vanhou  tte, & C handola,  2014; Taylor  & Lynch, 2011;  Wickrama, Mancini, 
Kwa g, & Kwon, 2013).

 Multidimensionality and Interplay of Factors
When considering the factors that shape individual development over the life course, 
scholars often focus on aspects that hinder normal or positive development, such as crit-
ical life events or deprived environments (see as follows). Theories about dependence 
(Wood, 1975), frailty ( Spini, Ghisletta, Guil  ley, &  Lalive d’Ep inay, 2007) , and vulnerabil-
ity (Schröder-Butterfi ll & M  arianti, 2006) primari ly focus on loss of function. Although 
this may seem appropriate given that aging is characterized by many losses, it never-
theless retains the risk of ignoring potential positive developments that may arise from 
different factors. Consider, for example, the experience of positive and negative effect, 
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which have been shown to be unrelated, that is, the experience of positive emotions is 
not related to the absence of negative emotions, and vice versa (Kunzmann et al., 2000;  
Zautra, Potter, & Riech , 1997). These tw o types of affect exhibit differential reactivity 
to events (Röcke, Li, & Smith, 20 0 9) and have been shown  to have different trajectories 
over the life course (Charles, Reynolds, & G atz, 2001). Relative  independen ce and dif-
ferential developmental trajectories could be attributed to two different brain systems 
that are responsible for the two types of emotions. As a consequence, different aspects 
may contribute to positive versus negative effect, as different channels may lead to one 
outcome or the other (Lawton, 1983). Empirical studies i ndeed support this latter point 
(Isaacowitz & Smith, 200  3).

Another example of the utility of considering the multidimensionality of specifi c con-
structs is the difference between subjective and objective aspects of health. Objective 
health aspects, such as the number of illnesses, increase steadily with chronological 
age. In contrast, the perception of health, namely, the individual’s subjective self-eval-
uation of his or her health status, is much more stable and does not necessarily rep-
resent objective health conditions (Galenkamp, Deeg, Braam,   & Huisman,  2013;  Idler, 
19 93). Furthermor e, health is a good example of a topic that demonstrates the impor-
tance of interdisciplinary collaboration to investigate aging. In addition to the impor-
tance of objective health conditions, it is essential to track how individuals experience 
these conditions. Currently,  the following question remains: Why is subjective health a 
better predictor of mortality in advanced age than objective health (Benyamini, 2011)? 
Examin  ations of the multidimensionality of development in terms of both developmen-
tal predictors and outcomes are useful for gaining a comprehensive understanding of 
the phenomenon.

Objective conditions, such as exposure to critical life events, can lead to various out-
comes depending on other factors, such as the individual’s evaluation of the situation 
and the available resources. These conditions represent the key assumption of stress 
theory (Lazarus & Folkman, 1984)  and cast a  particular light on the effects of life events. 
Events that are either negative or positive have been considered as disruptors of devel-
opment and triggers for adaptation, as previously discussed. Therefore, assuming that 
childhood adversity and traumatic events or an accumulation of stress across the life 
span lead to vulnerability (Turner, Wheaton, & Lloyd,  1995), the correlation between 
life events and well-being is rather weak (typically ranging between 0.10 and 0.30). This 
has led to the conclusion that “differential exposure to stressful events is substantially 
less important than differential vulnerability to stress in determining the relationships 
between mental health and social class, gender, and marital status” (Turner et al., 1995, 
pp.  105–106). In this context, the concept of resilience was developed to identify (indi-
vidual) factors related to reactivity and recovery after exposure to a potentially disrup-
tive event (Rutter, 2000).

Complementi  ng this view of risk factors, theoretical approaches that have considered 
both factors related to dealing with loss and those that promote positive development 
appear in the context of psychological life-span developmental theories and successful 
aging theories. Such factors are mostly individual ones, including basic resources such 
as health, cognitive capacity, and social engagement, as proposed in Rowe and Kahn’s 
(1997) popular model of suc cessful aging; psychological aspects, such as the preference 
for specifi c goal-setting and life-management strategies (Baltes & Baltes, 1990) or c  oping 
ten dencies (Rothermund & Brandstädter,  2003a), as pr oposed by the more recent life-
span developmental theories (for an overview, see Boerner & Jopp, 2007), are   also fre-
qu ently considered. There is substantial evidence that these factors are related to positive 
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development and aging. Health and cognitive functioning represent important features 
that are related to aging well. For example, super centenarians were found to have had 
good health for most of their lives (Andersen, Sebastiani, Dworkis, Feldman, & Perls, 
2012). T here is also a strong evidence base indicating that social partners are essential 
resources over the life course; they have concrete and cumulative effects on well-being 
and health (Antonucci, Ajrouch, & Birdi  tt, 2014) a nd function  as a buffer against various 
stressors (Berkman & Glass, 2000; More  n-Cross & Lin, 2006; Wr  zus, Hänel, Wagner, & 
Ney  er, 201 3). Similarly, st udies have demonstrated that the use of adaptive strategies 
is associated with higher functioning and higher well-being (Jopp & Smith, 2006; Li, 
Lin  denberger, Freund, &  Bal tes, 2001); thus, strate gic behavior and cognitions represent 
important mechanisms of successful development.

In addition to these general positive effects, studies on successful aging have devel-
oped more complex models that consider moderation and mediation effects. For exam-
ple, there is evidence that the role of specifi c resources changes according to age. Using 
subjective well-being as an indicator of successful aging, health appears to be less 
important for centenarians than for younger individuals (Jopp & Rott, 2006), and soc  ial 
res ources, such as regular phone calls, became more important in very old individuals 
relative to their young-old counterparts (Jopp, Rott, & Oswald, 2008)  . Simi lar age-dif-
ferential predictions were found for life-management strategy selection, optimization, 
and compensation (SOC; Baltes & Baltes, 1990); in   terms of  well-being, very old indi-
viduals with poor resources experienced the greatest benefi t from using SOC (Jopp & 
Rott, 2006). One of   the few  longitudinal studies on life-management strategies also 
showed that not only a person’s age but also his or her available resources determines 
the effectiveness of the strategies; for example, older individuals with poorer resources 
who used life-management strategies were as satisfi ed with their aging 1 year later as 
individuals who had previously reported having many resources (Jopp & Rott, 2006). 
A study   of youn ger adults also provided evidence that disengagement, a strategy that 
would typically be considered more adaptive in older age, can be very benefi cial under 
particular circumstances. Specifi cally, when individuals felt under considerable pressure 
with respect to career choices or when they lived in disadvantaged regions, letting go 
of career goals was linked to increases in their well-being (Tomasik & Silbereisen, 2012)  . 
In anoth er study, the number of rooms in an individual’s house (used as a proxy for 
housing resources) changed from being positively linked to life satisfaction in young–
old age to having a negative effect in old–old age (Oswald, Jopp, Rott, & Wahl, 201 1). 
This  effec t may imply that the reduced mobility of the very old made a large apartment 
not only less enjoyable but also a hassle. Thus, whether a specifi c resource or strategy is 
benefi cial or detrimental may depend on a third variable beyond age or health status.

To understand the mechanisms underlying development, it is important to identify 
how specifi c determinants of successful development may relate to each other, or how 
they may infl uence each other over time. In a longitudinal study that sought to dis-
entangle the infl uence of specifi cally linked determinants on different developmental 
outcomes, Taylor (2010) investigated the  role of sociodemographic resources, inc luding 
education and income, in the onset versus trajectories of a specifi c age-related aspect 
of development, namely, disability in late life. He found that education had a preven-
tive effect on disability onset but not on its progression once income was controlled, 
whereas income was related to both onset and progression. In addition, he found 
that men and White individuals were able to delay the onset of disability for a longer 
period of time than women and non-White study participants; however, men did not 
experience a slower decline after onset. Furthermore, to gain a better understanding 
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of developmental dynamics, a consideration of how the determinants of development 
infl uence one another over time is very useful. Measurement-burst studies aiming to 
link stress experience and cognition found that individuals showed reduced perfor-
mance on demanding cognitive tasks on days with daily stressors (Sliwinski, Smyth, 
Hofer, & Staw  ski, 2006) and that these e ffects were more pronounced in older adults. 
Finally, investigations of lagged effects also help to disentangle causal relations. Using 
data from the Berlin Aging Study, Lövdén, Gishletta, and Lindenbe rger (20 05) showed 
that  social activ ities predicted perceptual speed over time, suggesting that social activ-
ities have a positive effect on cognitive functioning, whereas cognitive functioning was 
not related to future participation in social activities.

Inspired by successful aging models, a few longitudinal studies have also developed 
more complex models that consider various groups of predictors (resources, strategies, 
and beliefs) and their concurrent interplay, leading to a more specifi c understanding of 
the conditions under which specifi c mechanisms may work. One longitudinal study of 
middle-aged individuals examined the role of resources, coping strategies, and control 
beliefs in the context of critical life events (Jopp & Rott, 2006). Resources w  ere neg atively 
related to prospective critical life events and positively related to use of coping strate-
gies 4 years later. Individuals who experienced more critical life events were also more 
likely to use assimilative strategies to directly address their problems and were even 
more likely to use accommodative strategies, including more passive strategies, such 
as the adjustment of goals and standards. Notably, when comparing individuals with a 
high perception of control and those with a low perception of control, the direct effect of 
life events was stronger for those who did not feel in control, which might indicate that 
those individuals were not protected by control beliefs. At the same time, the positive 
effect of assimilative coping was signifi cant only for those who felt in control, indicating 
that only those who believed that they were in control benefi ted from their active coping 
efforts. These psychological models could, however, be further refi ned by sociological 
approaches because they typically do not take into account variables such as gender. A 
study conducted in Taiwan found what appear to be substantial sex differences in the 
trajectories of depression after life events; these differences were related to gender-spe-
cifi c disadvantages in terms of social position and employment and in the selected liv-
ing arrangement (Glei, Goldman, Liu, & Weinstein  , 2013).

In summary, given the key characteristic of multidirectionality of developm ent, it is not 
suffi cient to focus on resilience and the prevention of negative development. Rather, stud-
ies should be more strongly inspired by models of successful aging. However, more lon-
gitudinal studies are needed to examine the development of life-management and coping 
strategies and other determinants of successful aging, as their changes over the life span 
are poorly understood and require further investigation. Additionally, given the complex-
ity and dynamics of the underlying mechanisms of development and aging, models of 
simple main effects are less likely to represent the reality. Initial studies show that combin-
ing variables that have been found to be individually meaningful into models that spec-
ify the interplay among individual variables, such as resources, strategies, and beliefs, is 
likely to increase the amount of explained variance in successful aging outcomes and to 
foster our understanding of the underlying mechanisms of development and aging.

Multilevel Infl uences
In our opinion, the multilevel processes that craft developmental trajectories represent an 
additional perspective that must be considered more systematically in theories of aging, 
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a position that was fi rst stated in the 1970s (Gubrium, 1973; Lawton &  Nahemow  , 1973; 
Lawton, 1980). The fi  rst gener ation of socioecological research was based primarily on 
cross- sectional studies, and it produced different representations of the cross-level infl u-
ences on aging and development (Bronfenbrenner, 1986; Dahlgren   & Whitehead, 2006): 
Na mely, older people appear to be embedded in various contexts, which can be pictured 
as concentric circles around the person at the intrapersonal level, the interpersonal level 
(e.g., social networks, social capital), the community level (e.g., characteristics of the liv-
ing and physical environments, neighborhood), and the societal level (e.g., institutions, 
social policies, social norms and social representations, cultural specifi cities). During 
the past 10 years, scholars who have employed the ecological perspective have moved 
toward longitudinal studies and have used prospective designs to systematically explore 
the infl uence of these different contextual levels on individual trajectories.

Social capital is an important proximal resource during aging that has been inves-
tigated in this line of research. Following a sociological perspective, social capital 
combines cognitive and structural dimensions (Islam, Merlo, Kawachi, Lindströ m, & 
Gerdtham,  2006). L ongitudinal r esearch examining the dynamics between social capital 
and individual outcomes found inconsistent results regarding the direction of relation-
ships (De Silva, McKenzie, Harpham, &  Huttly, 2005; Muraya ma, Fujiwar a, & Kawachi, 
 2012; Sirven & Debrand , 2012). On the   one hand , highly educated older people who 
engaged in informal or structured social activities were found to have a lower risk of 
developing chronic diseases or disabilities and had higher levels of well-being than 
socially disadvantaged older people (Belley et al., 2013; Murayama e  t al., 2012; Sirven &  
Debrand, 2012). On the   other ha nd, diseases, functional limitations, and disabilities 
were found to hinder the social participation of older people and to contribute to the 
diminution of social capital during aging (Sirven & Debrand, 2012).

At a l  arger lev el, a set of structures (e.g., the characteristics of living and physical 
environments, the social stratifi cation system, institutional fi elds, social norms, and 
social policy arrangements) can affect virtually all aspects of aging. Recent develop-
ments contribute to a better understanding of the interplay between more distant lev-
els and individual outcomes. Some studies, such as the Canadian VoisiNuAge study 
(Gauvin et al. , 2008; Payette &   Shatenstein, 2005) an d English  Longitudinal Study of 
Ageing (ELSA) (Bell et al., 2014), establish t hat the stability of physical activity levels or 
changes in nutritional habits depend on the main physical or material characteristics of 
the neighborhood, such as the presence and good condition of pavement, bright light-
ing, and the availability of sports facilities; even the aesthetic appearance of urban facili-
ties or the countryside were of importance. In these studies, country specifi cities present 
a higher order environmental level that is increasingly examined in aging research. This 
trend can be partially explained by the appearance of multicountry surveys or paired 
 surveys that use similar methods and questionnaires (e.g., Health and Retirement Study 
[HRS], ELSA, and Survey of Health, Ageing and Retirement in Europe [SHARE]). Using 
parallel surveys, these studies primarily examine the infl uence of socioeconomic (e.g., 
gross national product, poverty rates) and institutional (e.g., public policies, public pen-
sion amounts) factors on health or well-being trajectories (Angelini & Laferrère, 2012; 
Dr a  gano, Siegr ist, & Wahrendorf , 2010).

 Earlier ecol ogical models were criticized mainly for their lack of comprehensiveness 
and their lack of emphasis on contextual changes. Recent developments attempt to 
enhance the integration of ecological principles by adding behavioral, cultural, or socio-
historical dimensions (Gla ss & Vander Plaats, 2013). M oreover, taking  an ecological 
perspective into account has enabled some innovative methodological developments; 
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for example, life calendars that consider trajectories and that are informed by social 
or geographical information (Elcheroth et al., 2013). Contem  porary defi nitions of eco-
logical models have reinforced their relevance to the fi eld of public health. In particu-
lar, the resurgence of interest in social inequalities in health has underlined the central 
role of larger contextual determinants of health, such as socioeconomic factors, gender, 
and other environmental infl uences (Richard, Gauvin, & Raine, 2011). Recent position  
statements  by leading scientifi c bodies, including the National Institutes of Health, 
the National Academy of Sciences, and the Institute of Medicine, are based on ecolog-
ical models as frameworks that characterize and encourage multidisciplinary work in 
the health sciences. In addition to providing enhanced understanding via innovative 
results, such recommendations underscore the importance of the ecological perspective 
for health prevention efforts and aging policies.

 ■ DISCUSSION AND CONCLUSION
This chapter takes advantage of the increasing number of longitudinal studies in the 
aging and developmental fi eld to outline some lessons about the way theories on aging 
may be developed in the future to gain a more comprehensive picture of development 
and aging. The challenges of generating a more realistic view of aging are substantial, 
as the factors that explain development originate from different domains (biological, 
psychological, and social) and are interrelated both causally and systemically. The com-
plexity of aging processes across the life course will likely not be fully theorized, but 
we need to fi nd ways to better understand these processes. This need suggests that we 
should refl ect on how to frame theories and studies to formulate questions that advance 
the understanding of aging processes. This chapter is written with the intent of sharing 
some refl ections on how dynamic theories about aging can be heuristically framed. We 
retained four key central features that seem to us central to deriving lessons for future 
theory development: (a) multiple time frames; (b) multidirectionality and heterog ene-
ity; (c) multidimensionality and the interplay among determinants; and (d) multilevel 
analyses. In our view, the lessons derived from these aspects are essential to promoting 
a life-course understanding of aging processes, understanding the diversity of aging, 
fostering multi- or interdisciplinarity, and contex tualizing trajectories within contexts, 
respectively.

Taking the dynamics of development into serious consideration must become a 
guiding principle for aging research both within (Spini, Elcheroth, & Figini, 200  8) and 
 across discip lines. Consequently, research questions and hypotheses should be crafted 
to specify the time frame of the phenomenon under investigation. Specifi cally, this pro-
cess could include identifying the exact point in time at which factors are expected to 
have effects, determining the duration of exposure that is required for the effects to be 
evident, and establishing the duration of these effects. Most theories do not take into 
account these questions or do not have the precision to tackle such questions. We have 
derived some proposals regarding how longitudinal studies can inform our theories. 
Serious consideration of time matters should both encourage researchers to refl ect on 
how temporal issues impact the phenomena of interest and structure how they decide 
to frame their study, particularly the length of the study (e.g., number of waves, age of 
participants) and the time among waves of observation (e.g., years, months, regular or 
irregular intervals; Taris & Kompier, 2014).

The que  stion of  multidirectionality and heterog eneity prompts our second central les-
son; the discussion of these two principles lead us to assumptions about the universality 
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that underlies many theories of aging. We do not argue that describing a general aver-
age shape of development is useless; indeed, it is useful to have a baseline model against 
which to compare the trajectory of different individuals or groups. However, this type 
of general model should be only one component of our research efforts. Much effort 
must be devoted to describing the different shapes that developmental trajectories take 
at different times (considering age, time to death, and long- or short-term trajectories, 
among other parameters). Moreover, the question of heterogeneity (i.e., interindividual 
differences in  intraindividual changes) should  enrich theories of aging by exploring and 
systematically analyzing the diversity of trajectories in relation to differences in tem-
poral factors, including age, cohort, or period effects and biological, psychological, or 
social factors.

Furthermore, we propose the principle of multidimensionality and interplay of fac-
tors as a third way of developing heuristic theories. We need to have a critical perspective 
on the outcomes that we consider in our research and to consider multidimensionality 
in our measures (e.g., subjective/objective, positive/negative framing, mixed methods 
in approaching the outcome). As discussed, multidimensionality is important but often 
overlooked, as the factors that have an effect on one dimension of an outcome may 
not be the same factors that impact a different measure of the outcome. Moreover, the 
multiplicity of aging also relates to the interplay of factors. Aging is a complex and 
systemic phenomenon that cannot be fully understood by considering only disciplinary 
perspectives. Disciplinary research is essential for selecting and measuring the factors 
with the greatest infl uence on a given trajectory. However, we have reviewed several 
longitudinal studies that show that an interplay between biological, psychological, and 
social factors affects important outcomes, such as subjective health or well-being. A 
more systematic evaluation of mediating and moderating effects across different types 
of determining factors of aging should enable theories to enlarge their assumptions and 
better capture the actual complexity of aging.

Developmental trajectories do not take place in a vacuum. This assumption leads us 
to propose a fourth key perspective, which focuses on the need to develop multilevel 
analyses of aging trajectories. Aging trajectories are related to social relationships and 
networks and to the physical and societal environments in which these relationships 
and networks are embedded. For example, it is well established that life expectancy and 
well-being are related to socioeconomic environments, yet many theories of aging focus 
on personal characteristics and individually based explanations rather than consider-
ing them in the context of or in relation to environmental factors. This consideration 
leads us to encourage researchers to complement aging explanations that are based on 
changes in individual characteristics with changes in environmental characteristics at a 
shared and more collective level (and vice versa). Importantly, we propose that there are 
levels of explanations that are not reducible to the individual and that need to be articu-
lated. The study of multiple interactions among individual aging and ecological factors 
from a dynamic perspective is an emerging fi eld in longitudinal research that should 
provide innovative and useful information about the multiplicity of aging processes, 
and this information will infl uence both theories of aging and the transfer of knowledge 
to policy makers.

Overall, the multiplicity of aging processes calls for collaborations and articulations 
at different levels: (a) theory; (b) disciplines and interdisciplinarity; and (c) or ganiza-
tion of research. At the theoretical level, the multiplicity of aging processes calls for an 
articulation of different levels of explanation. Development is infl uenced by micro- to 
macro-factors (from cells to society) and by temporal (age/period/cohort), biological, 
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psychological, and social dynamics. Clearly, theories and models cannot integrate all of 
these aspects easily.

Researchers from different disciplines and with different epistemological back-
grounds are needed to address these theoretical challenges. However, to integrate these 
different perspectives that capture developmental diversity, there must be some con-
sensus regarding the focus of attention among the involved fi elds of study to produce 
interdisciplinary outputs that advance the fi eld. This is the function of theoretical syn-
theses: to look for key developments and possibly provide some consensus about the 
directions of research projects and programs. However, the bottom-up process of col-
lecting and synthesizing empirical fi ndings from different disciplines into shared the-
oretical advances should be developed further. We have tried to do so in this chapter, 
which was written by a life-span psychologist, a social psychologist, a sociologist, and 
an epidemiologist. The inverse top–down movement, the management of interdisci-
plinary research, is even less organized; it follows informal rules and individual or team 
efforts that do not always appear rational. Refl ecting on the two other mentioned lev-
els—disciplines and interdisciplinarity and the organ ization of research—may help to 
more effi ciently structure the development of key perspectives from the past, such as 
the ones we developed here.

In addition to increasing awareness of the issues that we fi nd essential for the future 
advancement of theories of aging, we believe that we could also encourage the develop-
ment of more comprehensive models of aging by considering a few practical issues, such 
as enhancing the education of young scientists and creating interdisciplinary research 
networks. The training of researchers and the creation of academic research positions 
is a primary issue. It is certain that disciplinary training and doctoral education form 
the foundations of our scientifi c knowledge. Nonetheless, exposure to other disciplines 
and training in multi- or interdisciplinary research must gain increased importance in 
the education of future generations of scientists if we mean to advance the fi eld of aging 
research. However, this raises the question of when should we introduce knowledge 
from other disciplines and interdisciplinary syntheses into the curricula: Should this 
occur at the bachelor’s, master’s, or doctoral education levels or later, when fi nding 
a tenured academic position is no longer a concern? Claims that interdisciplinarity is 
important oft en remain empty. Many view interdisciplinary work as a waste of time 
and may even consider it detrimental to an academic career, which is often defi ned 
as a specialization process within a discipline. Moreover, disciplinary journals tend to 
have higher impact factors than interdisciplinary ones, and the gap between the average 
impact factors of the top social sciences journals compared with that of medical jour-
nals, for example, is very substantial (Rafols et al., 2012). Unfortunately,   such realities 
and perceptions are important structural barriers to interdisciplinarity.

Additional oppo rtunities that favor advances in research on aging and development 
include the creation of interdisciplinary research networks. For example, there is a clear 
push from funding agencies to heavily fi nance projects on aging that come from inter-
disciplinary and international networks. For example, we at the Swiss National Centre 
of Competence in Research LIVES (www.lives-nccr.ch) have been fi nanced for several 
years to analyze vulnerability across the life course; our center includes approximately 
150 researchers in psychology, social psychology, sociology, demography, social econ-
omy, medicine, social policies, and statistics organized in interdisciplinary subgroups. 
Ongoing meetings and activities among researchers from different fi elds and our project 
structure and goals (including shared theoretical concepts, goals, publications, data, and 
research agendas) promote continual exchanges and interdisciplinary developments. 
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There are examples of similar network programs, such as National Education Panel 
Study (NEPS ; www.neps-data.de/en-us/home.aspx) in Germany and Midlife in the 
United States (MIDUS;  www.midus.wisc.edu/). The integration of efforts from differ-
ent fi elds or disciplines, when it happens, must fi rst occur and be evaluated at the the-
oretical level. It is not yet clear whether these types of heavily fi nanced programs really 
make a difference in the integration of knowledge about the complex issues of explain-
ing development and aging. We are still learning by doing, and the future will tell what 
we have learned and transmitted to future generations of researchers in the process.
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