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1. Introduction 

The main aim of the present thesis was the conceptualization and development of 

Health Related Quality of Life (HRQOL) in older adults, applying a Dynamic Systems 

perspective. 

The general idea for this thesis arose from personal work experiences and 

empirical observations. Questions and issues that emerged from these observations did not 

find answers in the scientific literature on HRQOL among older adults. Specifically, current 

literature did not report results and information about the development of HRQOL in this 

target group. 

However, it is known that HRQOL in later life is an important indicator for both 

effectiveness of interventions (among others: Balboa-Castillo, León-Muñoz, Graciani, 

Rodríguez-Artalejo, & Guallar-Castillón, 2011; Hopman et al., 2009; Lima et al., 2009; 

Sillanpää, Häkkinen, Holviala, & Häkkinen, 2012) and negative health outcomes (among 

others: Dominick, Ahern, Gold, & Heller, 2002; Singh, Nelson, Fink, & Nichol, 2005; Tsai, Chi, 

Lee, & Chou, 2007). For this reason, a systematic analysis of developmental trends may 

bring new insights, ideas and solutions contributing to maintaining, for as long as possible, a 

good health status in the aged population. 

The major limitations found in literature were related to: 

(i) conceptual models, that are too numerous (Aaronson, 1993; Berzon, Hays, & 

Shumaker, 1993; Ware & Dewey, 2000; Wilson & Cleary, 1995), with repercussions in 

diversity and low comparability of instruments; in general such models apply a direct and 

causal approach, based on the biomedical model (Ferrans, Zerwic, Wilbur, & Larson, 2005; 

Wilson & Cleary, 1995), neglecting the possibility of interconnections and non-deterministic 

relationships; 

(ii) measurement strategies that generally focus on long time periods or apply 

cross-sectional or transversal research designs (among others: Chan et al., 2009; Hopman 

et al., 2009; Kempen, Ormel, Brilman, & Relyveld, 1997; Lam & Lauder, 2000; Lima et al., 

2009; Visser et al., 2009), with the impossibility to study and provide in-depth insights into 

short term changes and relations between different time scales. 

The current study tried to fill these gaps. From a conceptual point of view we 

developed a model that integrates both the biopsychosocial (Engel, 1977) and the Dynamic 

Systems perspectives. The conceptual model was delineated starting from the WHO 

definition of health (WHO, 1948), and takes into account the development of the construct, 

with the interconnections among domains, the role of time, and random influences. The 

characteristics of a Dynamic Systems approach and their applications in similar studies on 
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various research fields (among others: Kunnen & Bosma, 2000; Steenbeek & van Geert, 

2005; Thelen, Ulrich, & Wolff, 1991; van Geert, 1993) were analyzed in order to understand 

the consistency of HRQOL in a Dynamic Systems setting. 

From an empirical point of view, the present work adopted a short-term level 

assessment of HRQOL in older adults, using a daily diary-based assessment. The day-to-day 

data were used to depict developmental trajectories, to analyze relations with different 

time levels and to describe the usefulness of variability indicators in relations to final 

outcomes and trends. The use of such an empirical approach derived from previous 

research in the analysis of Dynamic Systems behaviors in the field of social sciences and 

developmental psychology. 

This thesis contributes to the specific body of literature mainly because it aims to 

expand the knowledge of HRQOL, conceptualizing and analyzing it as a system that 

develops over time with the typical characteristics of Dynamic Systems. 

The use of a developmental view was particularly suitable in respect to the aims of 

this thesis. Development is a central topic in Dynamic Systems, and it is seen as the path 

described by the relevant dimensions of the system measured on different time points. 

Developmental processes are one of the main fields of applications, theory and model 

building for Dynamic Systems (Kunnen, 2012). 

One of the most challenging aspects, in the application of a Dynamic Systems 

approach and in shaping models and theory, is the need to clearly define domains, 

characteristics, properties and functions of the system (Kunnen, 2012; van Geert & 

Steenbeek, 2005). To do so, the components of the systems have to be selected. Then, it is 

necessary to define their characteristics, influences and relations. Finally, the role of 

changes (i.e., their representation by means of equations) over time must to be set. 

The use and application of a Dynamic Systems perspective in the study and 

analysis of HRQOL was the guideline for the whole thesis, and it was applied to 

conceptualize and measure this construct. 

The point of departure of this thesis was, on the one hand, curiosity about the 

ways of changes in health status and perceptions among older adults, with the aim to 

understand how these changes may arise; and on the other hand, the need to find a way to 

evaluate and enhance health promotion activities and interventions. 

The general aim of the thesis was the application of a Dynamic Systems approach 

to HRQOL that resulted in an expansion of the current conceptualization of the construct, 

including a deep analysis of the HRQOL dynamic trends and characteristics over time in 

older adults. 
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To achieve the general objectives, the thesis was structured in three scientific 

articles, ranging from a conceptual to an empirical analysis. Specifically, the three central 

chapters of the thesis were about: 

(i) the formulation and operationalization of a HRQOL Dynamic Systems 

conceptual model, 

(ii) the translation of the conceptual model into a mathematical one and its 

validation procedures, 

(iii) the empirical assessments of dynamic characteristics in a sample of 

institutionalized older adults. 

In this final chapter, the main characteristics, findings and methodological issues 

of the three papers will be summarized. Finally, an analysis of strengths, weakness, 

opportunities and threats of the thesis will be discussed in the last paragraph. 

2. Conceptual model 

The first stage in the analysis of HRQOL among older adults as a dynamic system 

was the development of a conceptual model. This model had to meet specific 

requirements, namely: (i) the use of a biopsychosocial approach, (ii) the identification of 

HRQOL as system that needs to be studied as a whole, (iii) the application of developmental 

view, (iv) the use of terminology adopted by WHO in the identification of domains, (v) the 

use of a double assessment for each component, in order to capture both self-report 

health-status and experienced-health. Moreover, the Dynamic Systems conceptual model 

was developed in order to fill a number of gaps and limitations, such as: (i) the high 

diversity among existent conceptual models (Ferrans et al., 2005), (ii) the lack of uniformity 

in terminology and model components (Ferrans et al., 2005), (iii) the application of direct 

and causal relationships (Berzon et al., 1993; Wilson & Cleary, 1995). 

The model depicted in the first article tried to encounter all these issues, meeting 

also the major characteristics of Dynamic Systems. To do so, it was necessary to think and 

hypothesize the mechanisms and relations among phenomena under study in a new way. 

The first article of this thesis represents an answer to the many scholars (among 

others: Adamson & Elliott, 2005; Haas, 1999; Hickey, Barker, McGee, & O’Boyle, 2005; 

Zubritsky et al., 2013) who defined HRQOL as a dynamic construct, but without any further 

specification or explanation of its dynamic characteristics. The conceptual model matched 

Dynamic Systems requirements with HRQOL characteristics and theory. 

The model described development of HRQOL as follows. The stable individual 

parameters act directly on the three main components of the model (physical, mental and 
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social domain). This means that higher age, morbidity and presence of negative health 

behaviors affect each HRQOL domain directly and in a negative way. The influence of the 

individual characteristics is replicated again and again in the model due to the iterative 

nature of the model itself. In this sense, the model is able to take into account the influence 

of individual conditions in each time point. The three domains of HRQOL are fully 

connected, because each component is related to the other ones and to itself, in the next 

time point. This choice implies the dependence between two subsequent data points, 

highlighting the iterative nature of the model, and the inter-relations among domains, 

meaning that the modifications in the state of one domain influence also the other two. It 

was decided to specify the connections among domains in each successive data point, 

because this allowed us to reckon with the effect of change that had taken place in each 

preceding data point. This procedure is consistent with the idea that the change of each 

domain may be more informative and more explicative of the whole development, as also 

reported in the article of Idler & Benyamini (1997). 

Finally, in each data point each domain is directly related to a random influence 

that can be seen as the sum of the accidental life events that act, change or even reverse 

the trend of HRQOL. 

In summary, every time point of each domain is function of: (i) the stable 

individual parameters, (ii) the previous level in the same domain, and (iii) the change rate of 

the other two domains, and (iv) the random influences. 

The conceptual model introduced some innovative aspects regarding, (i) the 

adoption of a developmental view, with the conceptualization of time dependency and 

iterative behaviors; (ii) the mutual influence of the domains, as an emergent higher 

structure, created by changes and interconnections among the system’s components; and, 

(iii) the use of a stochastic component, useful to consider also unpredictable life events. 

For a conceptual model to be really useful, it needs a practical and empirical 

translation. For this reason, in the first article, the conceptual model has been 

operationalized, describing measurement methods for the components of the model, in 

order to obtain a direct and applied view of the concepts inserted in the model. 

The operational translation of the conceptual model was the first step in the 

direction of an empirical analysis of the model. The first article serves as a basis for the 

development and validation of the HRQOL quantitative model, this model was described in 

the second article and in the third paper we describe a time serial analysis of HRQOL among 

institutionalized older adults. 
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3. Mathematical model 

The mathematical model was conceived and built to test and validate theoretical 

assumptions of the conceptual model, comparing simulated and empirical data, and to 

depict HRQOL developmental trajectories for specific persons in specific conditions. 

The first step taken was the translation of the conceptual model into a 

quantitative form. This work was done by numerically quantifying the components of the 

model, by developing an equation that describes how for each component the value 

changes between one iteration and the next. The basic equation used in the model was the 

logistic growth equation, previously described as suitable in the analysis of living systems 

development (Kunnen, 2012; Kunnen & Bosma, 2000; van Geert, 1994). 

Once the changes between one iteration and the next were translated in a 

quantitative form, the iterated calculation of the equations of the mathematical model 

produced developmental trends for each HRQOL domain. The trend lines depend on stable 

individual parameters, control parameters, random influences and iterative process. 

In the calibration procedure, developmental trajectories have been compared 

with theoretical expectations. This analysis was necessary to obtain a first impression about 

the theoretical plausibility of the trajectories. Furthermore, it was necessary to analyze the 

limits (intended as parameter ranges) in which the model produces plausible 

developmental patterns. These comparisons showed that the model produced theoretically 

plausible trajectories.  

The final step was the validation procedure, carried out by comparing empirical 

and simulated results in several ways. Data showed a good fit between the outcomes 

produced by the model and the empirical ones. Moreover, multiple comparisons of 

different clusters between empirical and simulated data showed overlapping results. These 

findings highlighted that the model was able to replicate the final state of the empirical 

results. 

Our results stated that the conceptual speculations made in the theoretical model 

were correct, giving new insights about HRQOL structure and mechanisms of changes in 

late life. The combination of the conceptual and the mathematical models was the first step 

in the direction of a dynamic and complex definition of HRQOL. The validated model offers 

a better understanding of processes of changes in the construct under study, giving to 

HRQOL a combination of dynamic and biopsychosocial properties, expressed in the form of 

connections and quantitative relations. 
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Furthermore, since the model demonstrated its ability to capture and simulate 

empirical data in a satisfactory way, it can be used for further and wider applications and 

analyses. Examples of these further applications may be the analyses of: 

(i) simulated and empirical daily HRQOL trajectories, in order to test differences in 

different types of people and conditions; 

(ii) the impact of different simulated processes acting on a person (e.g., diseases, 

interventions etc.), rating their effects on the whole systems or on each domain (physical, 

mental and social); 

(iii) a large set of initial values identifying the ones that, on average, produce 

negative trends, and using the model as a preliminary screening tool, in order to prevent or 

intervene as soon as possible to avoid health decline; 

(iv) the role of time (expressed as autocorrelation in the time series data), starting 

from different combinations of initial values, identifying patterns of individual data that 

tend to have higher fluctuations in time; 

(v) the role of interconnections among domains, starting from different 

combinations of initial values, identifying patterns of individual HRQOL data that tend to 

have higher or lower correspondence in the level of different domains; 

(vi) the role of day-to-day variability starting from different combinations of initial 

values, identifying patterns of individual data that tend to have the worst developmental 

trends. 

All these possible solutions may be useful in research as well as clinical settings. 

From a research point of view, a valid simulation tool is useful to test hypotheses and 

create new research designs and questions. From the clinical point of view, the model can 

be helpful to detect people at risk to develop negative HRQOL trends and to hypothesize 

solutions or changes in the patients’ health management. 

Finally, it is necessary to specify again that the aim of the model presented in the 

second paper, which was to confirm theoretical assumptions. It does not allow for 

prediction of individual trajectories in a deterministic way. In fact, the stochastic nature of 

the model does not imply deterministic speculations. However, the analysis of several 

developmental trajectories can be useful to hypothesize general characteristics of trends 

and compute risk scores related to different types of subjects. 

Finally, the mathematical model does not pretend to be the final and definitive 

model of HRQOL specifically designed for older adults, and surely further updates and 

revisions may be made. In our opinion, the models represent an innovative first step in the 

discovery of the dynamic and complex nature of HRQOL. 
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4. Day-to-day trends of HRQOL 

After the first two articles, the thesis proceeded with an empirical, longitudinal 

study. This step aimed to test the possible dynamic development of HRQOL among 

institutionalized older adults in a real and clinical setting. 

Specifically, the role of day-to-day variability on trends and health outcomes was 

the focus of the third paper. Variability in time serial data is a central topic in Dynamic 

Systems studies, because it may be strongly informative about the characteristics of a 

system and can have an effect on the developmental trajectories (Thelen, 1996; Thelen et 

al., 1991; van Geert & van Dijk, 2002). 

Daily data were assessed in a sample of institutionalized older adults with the use 

of short and easy diary-based questionnaires, structured on the basis of the conceptual 

model. A typical aspect of this study was the daily assessment of HRQOL among older 

adults and it is important to first describe some characteristics of the evaluation procedure. 

One of the greatest results achieved during the research project was the high level 

of compliance during the empirical assessments. In fact, the final level of drop out and 

missing values was very low and due to reasons not directly related to the project itself. 

The reasons for the low attrition were attributed to: (i) the inclusion criteria that allowed to 

select participants without cognitive problems and with a good residual functioning, (ii) the 

small sample size, that allowed a better relationship between staff and participants, (iii) the 

role of research staff who reminded the respondents to fill out the questions on a daily 

basis. Despite this list of favorable aspects, we were not sure a priori about the response 

rate to daily evaluations, mainly because in such a sample, it was unusual to test and 

analyze daily self-report characteristics. 

However, opinions and qualitative information collected during the course of the 

project provide additional explanations for the high rate of completed responses. In fact, 

most of the participants interviewed about the feasibility of the diary completion and their 

related feelings, answer that, in general, they did not have a problem in filling out the 

questionnaires. Moreover, they reported us that the use of daily questions forced them to 

think about the day just passed, and to reason on the activities performed and their related 

perceptions. Most of the participants were satisfied about this personal reasoning process 

that helped them to summarize each day and to really be focused and honest with 

themselves about the health conditions. In some cases, participants reported, after the 

completion of some weeks of the diary, experiences such as: “I never realized that my 

overall health is not so bad. The use of the questionnaires gave me the possibility to think 

about it. I am still able to walk autonomously, my mind is still lucid and curious and my 
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family and my grandsons gave me a lot of support and happiness”. In our opinion, this 

qualitative information was as important as the quantitative data reported in this thesis. 

Moreover, this qualitative information may give important insights about the possibility 

that perceptions of health may be modified or strengthened by the use of the 

questionnaire itself, maybe as a result of a sort of metacognitive processes taking place in 

the respondents. This consideration, which may have practical implications, can be studied 

and analyzed in further research. 

It is necessary to remark that, in this project, qualitative data have not been 

collected in a standardized way, but they nevertheless offer a starting point for discussion. 

However, since in most of the cases, collected comments were meaningful for a better 

comprehension of the reactions to the daily questionnaires, it would be good to rate 

specifically also these aspects in a next phase of the study. 

Finally, as reported in the third paper it also necessary to state that, the use of 

daily diary-based evaluation was a great change and required effort by participants, and in 

fact, results in the first weeks were not found sufficiently reliable. However, also this result 

was relevant information for further analysis, and provided suggestions about the 

necessary time span for the adaptation to a new demand. Furthermore, the lower reliability 

in the first few days may be related to perturbations or adaptations to the new demands. 

From a dynamic systems point of view, the lower reliability does not correspond with less 

meaningful or less realistic data. In fact, the perturbation or low accordance between the 

self-report health status and experienced-health components of the daily questions could 

be part of the developmental process and may be studied in further research. Theoretically, 

it may be that the first measures are the most genuine ones, while later measures are 

shaped by the memory and the habits of filling in the list. However, based on the reports of 

perturbations and adjustment difficulties, we have decided that it is highly likely that the 

low reliability is the result of perturbations that are not related to the process we want to 

measure. 

In addition to the good compliance (low attrition) of the daily assessments on a 

quantitative and qualitative side, the third paper reported also some interesting results. 

First of all, our study demonstrated how just a brief and easy Visual Analogic Scale-based 

HRQOL questionnaire was able to capture the salient characteristics of the construct, with 

positive and significant correlations with validated instruments. Moreover, the role of 

variability was investigated, and significant results were found in relations with the final 

health outcomes level, long-term trends of HRQOL, and indicators of instability 

(perturbations) of the system. 
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In addition to the role of variability in daily data, the use of a Dynamic Systems 

approach can be useful to detect: (i) the role of time by means of the autocorrelation in the 

domains of HRQL, (ii) the interconnections among HRQOL components, (iii) the role of life 

events in the development of the construct, (iv) the impact and characteristics of 

transitional phases during time, and (v) the role of individual characteristics on the dynamic 

trajectories and on all the above mentioned aspects. This long list of possibilities suggests a 

wide variety of things to do in the future and ways to analyze and explore dynamics 

characteristics of HRQOL. 

We believe that one of the main and more intriguing features of the thesis is the 

analysis of individual trajectories, their relationships with personal characteristics and their 

comparisons with different subjects. The person-oriented approach is typical of Dynamic 

Systems (Kunnen, 2012), and in my opinion, it may fit perfectly with the aim and approach 

pursued by this thesis. Each person is a system, connected and related to the external 

world, but with specific and unique properties, abilities and ways to react and respond to 

the thousands of internal and external inputs received each day. Furthermore, it is our aim 

to reach an individual-based analysis of needs and requests as soon as possible. This study 

represents a necessary step in the way to achieve, finally, an individualized preventive and 

health promotion approach. 

From this statement, the utility of our data for applied solutions can be quite 

considerable. The discovery of dynamic trends and the central role of day-to-day variability 

may be used in several contexts in order to enhance the quality of the proposed services 

and the life of individuals. 

Residential care facilities can be seen as the best setting where the current and 

classical approaches can be modified and integrated with new and more detailed 

assessment and intervention strategies. An example of a possible application can be the 

daily evaluation and analysis of HRQOL inside a residential care facility with a subsequent 

adaptation of the proposed activities in relation to the real needs of the older adults. This 

application would imply a more tailor-made plan of activities, with the aim to respond to 

individual needs and enhance healthy life as much as possible. However, this is just an 

example of possible applied solutions that in general may be oriented to a better 

understanding of the impact of different processes in a longitudinal way and to the 

subsequent introduction or modification of solutions and strategies. 

In the case of third paper, the analyses made were, mainly, on a group level, and 

this was done because it was the first analysis of such longitudinal and time serial data. It is 

our aim to perform a more detailed and individualized approach in the near future. 

Specifically: (i)the comparison between individual starting values and trends; (ii) the 
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dynamics between self-report health status and experienced-health measurements of 

HRQOL on the individual level; (iii) the role of variability in the individual trends and the 

developmental path; (iv) the intra-individual correlations between the domains in different 

states of the process (e.g., nearby an extreme value and during a stable state); (v) the role 

of daily life events in the developmental trends and variability, are aspects that may be 

investigated, starting from the results and suggestions that arose from this thesis. 

The results achieved represent an innovative step in the study of HRQOL, but 

certainly need to be explored and integrated with a wider data collection, including older 

adults with different characteristics (e.g., community dwelling, dependent in ADL etc.). 

Furthermore, longer research periods may provide more information, at least about long 

term changes, with the possibility to infer the first results obtained here on a longer time 

scale. Finally, medical and epidemiological indicators can be integrated in the data 

collection and analysis, in order to obtain a translation and comparison between indicators 

of HRQOL and medical health markers. 

5. Limitations of this thesis 

In the development of the mathematical model (paper 2), we had to make 

decisions concerning the values of the parameters. Because there is no empirical evidence 

concerning these values, we had to base these decisions on educated guesses and 

theoretical reasoning. In future analyses, once we have gained more knowledge about the 

behavior of the model and its fit to different types of empirical findings, it may be necessary 

to reconsider the choices we made. In order to be as clear and transparent as possible, in 

the calibration procedure and in the first step of the validation, we decided to test a set of 

values for this parameters (- .1; .1). Since we found a good fit of the model within this 

range, it was decided to use the combination of values that created simulated results that 

were as close as possible to the median value of the empirical data. Despite this 

methodological precaution, the selection of parameters appears to result in suboptimal 

choices of individual characteristics growth rates. In order to avoid this limitation, a 

possible solution in future analyses, is the empirical evaluation of the weight and size that 

changes in individual conditions have on the three domains of HRQOL. 

A second limitation is related to the empirical data of the second paper. 

Specifically, as reported in the article, the number of missing values largely affected the 

final sample size. We decided to use, at this stage, data from participants who completed 

both the evaluation sessions and the whole battery of tests. This choice was made to 

maintain reliable and real data as much as possible, and because in a dynamic systems 

approach, common methods for replacement of missing values are considered as invalid, 
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because they are often based on averages, thereby ignoring the variability that is the topic 

of interest. From what we learned in the third article, the best way to maintain the 

adherence and to reduce as much as possible the number of missing values, is to personally 

involve subjects in the process of measurements, making them the first and principal actors 

of the study, and avoiding the feeling of being just a “lab rat”. 

Finally, the empirical study counts just two data points (initial and final), and 

surely, a higher number of data points would have been better to analyze developmental 

trends and to compare simulated and empirical data. A stronger comparability analysis 

between empirical and simulated data is urgently needed, in order to analyze similarities in 

short time scales rather than on the long-term time scales. 

The third article presents limitations regarding participants and measures. On the 

participant side, a first limitation is the voluntary participation. This condition implicitly 

selected older adults with specific characteristics, such as a higher motivation to 

participate, a special awareness about their health status, a general good physical and 

mental health condition, and finally availability to be interviewed several times. In future 

studies it will be necessary to extend the group from which participants are recruited, 

including also older adults with lower health conditions and motivation. It is also 

recommended that new and less invasive assessment tools must be designed, and that the 

frequency of filling out the questionnaires should be reduced to just twice or three times a 

week. Specifically, innovative and ICT-based tools are already available to assess a plethora 

of individual characteristics and variables that may be useful to measure in a transparent 

and non-invasive way the core variables of HRQOL. 

The broadening of the sample characteristics will allow a better and clearer idea 

about the role of individual conditions on the development of HRQOL. A second limitation 

is related to the participants is the sample. Currently, a little and (more or less) 

homogeneous group of older adults participated in the study. This condition was necessary 

in a first stage of our study, that it was seen as a sort of pilot study. Taking into account the 

great number of data points and the objectives of the study, the number of participants 

was adequate, and helped us to address the respondents in a much more individualized 

and personal way. Furthermore, since finding older adults voluntarily participating in a time 

serial research design with a daily assessment was difficult, the resulting sample size 

necessarily remained rather small. However, in the future, it will be necessary to focus on 

different groups (e.g., normative older-adults, hospitalized patients), in order to reach 

different target populations and to achieve wider, more relevant and more representative 

results. To do so and to overcome limitations and enrollment difficulties, some adjustments 

must be made (e.g., higher number of staff members involved, new and less invasive way of 
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assessment, rewards for participation etc.) but such adjustments would by necessity 

require more time, more resources and more researchers. 

As far as the measurements are concerned, the diary-based VAS questionnaire 

may need more thorough validation and standardization, although the items were selected 

carefully for their face validity by two HRQOL researchers. The questions used comply with 

our conceptual requests and the first data analysis of convergent validity demonstrated 

satisfactory and significant correlations between daily measures and standardized 

questionnaires. Moreover, other non-validated and very short instruments have been used 

to rate HRQOL (Boer et al., 2004, Bowling, 2005; DeSalvo et al., 2006; Sloan et al., 1998). 

Nevertheless, a more powerful validity analysis of daily measures will be necessary, in order 

to give greater credibility and strength to the reported results. 

Finally, this research aimed to explore the dynamic nature of HRQOL and 

eventually to create hypotheses for future and more applied studies. This thesis was the 

first step of a, hopefully, long series of studies and publications on the Dynamic Systems 

approach to the ageing process. The above-mentioned limitations can be interpreted in the 

light of this novelty in the approach and to the lack of theories and similar studies in the 

field of interest. 

6. Conclusion 

This thesis follows a structure that proceeds progressively from a conceptual to an 

empirical analysis. In our opinion, this was the better way to proceed and to unravel the 

dynamic nature and development of HRQOL among older adults on different levels. Each 

paper is the direct consequence of the previous one, adding new and more concrete 

insights. Each of the three main chapters of this thesis introduced innovative elements but, 

in our opinion, it is the whole picture that emerges by doing so, that represents the main 

strength of the thesis, allowing for the creation of a theoretical framework, extending the 

current body of literature and the development of new conceptual and applicative 

solutions and research designs. 

A second strength of this thesis is the application of the Dynamic Systems theory 

and approach in the ageing process. The Dynamic Systems approach enabled us to focus on 

change processes and mechanisms that drive these processes. In sum, the application of 

the Dynamic Systems approach is not just a method of conceptualization and analysis, but 

becomes an iterative process itself, in which theory and empirical results are mutually and 

repeatedly connected and by doing so influence each other. 

Finally, a third strength of the thesis is due to the future perspectives it presents. 

Europe is continuously and progressively growing old (Giannakouris, 2008), and within this 
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context it is fundamental to find innovative, effective and low cost solutions to tackle 

ageing process and ageing-related health problems. The topic of healthy ageing becomes 

central in the whole western world, because it can contribute to providing better solutions 

for the reduction of individual and societal costs, and the maintenance of an optimal health 

status in the ageing population (Fries et al., 1993). However, before creating an effective 

and valid health promotion strategy, it is necessary to know how the health-related 

constructs develop over time, which are the relevant characteristics in the developmental 

changes and how different persons behave over time. This thesis creates the basis for this 

knowledge, shedding new lights on the dynamic and complex nature of HRQOL. For these 

reasons our research fits perfectly with the requests and needs of an aged population. 

7. Epilogue 

At the end of this work, I come back to my “original” and initial questions about 

the lack of causality between stimuli and outcomes, among older adults or within the same 

subject but in different times. Clearly, this thesis does not give us answers about the 

effectiveness of interventions or about the different effects that an intervention has on 

different persons or in different times. Nevertheless, the study we did can provide a basis 

for finding answers to those questions, and also provided us with an interpretative key of 

mechanisms and phenomena that may act on an individual level on different time scales, 

producing non-deterministic, non-linear outcomes. 

However, if some questions and doubts start to find an answer, the study of 

HRQOL as a dynamic system and the analysis of individual developmental trajectories can 

generate new insights and hypotheses that we would like to answer in the near future. 

In this sense, the application of Dynamic Systems approach was fruitful, because it 

allowed us to discover new and innovative characteristics of the ageing process and create 

new research and applied perspectives. 

Development, changes and variability are, in my opinion, the central aspects that 

need to be studied and addressed in the next few years, in order to promote healthy 

behavior and prevent health decline in the ageing process. 
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“La cosa più durevolmente e 

veramente piacevole è la varietà delle 

cose, non per altro se non perché 

nessuna cosa è durevolmente e 

veramente piacevole”. (Giacomo 

Leopardi, 1817) 

"The most lasting and truly 

enjoyable thing is the variety of things, 

for no other reason than because 

nothing is lasting and very pleasant." 

(Giacomo Leopardi, 1817) 
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