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Abstract
According to self-determination theory, individual well-being is universally dependent 
upon the satisfaction of three basic psychological needs: autonomy, competence and relat-
edness. This study set out to further elucidate the relationship between basic psychologi-
cal need satisfaction (BPNS) and well-being across age by (i) more closely examining the 
age distribution of BPNS, and (ii) investigating whether BPNS is comparably associated 
with well-being across all ages, as predicted by the universality assumption, while tak-
ing into account variability in other demographic factors. A general population sample of 
Dutch speaking adults from The Netherlands and Belgium (N = 1709;  Mage = 48.6 years, 
SD = 19.0, range 18–97) filled out a cross-sectional online or paper-and-pencil survey 
questionnaire, providing self-reports of BPNS and well-being, using the Basic Psychologi-
cal Need Satisfaction and Frustration Scale and Mental Health Continuum-Short Form, 
respectively. Data analyses consisted of initial visual inspection using LOESS smoothed 
curve plotting, and subsequent model testing using multiple regression analyses. When cor-
recting for other demographic factors, results showed a positive linear relationship between 
age and autonomy satisfaction, no significant relationship between age and competence 
satisfaction, and a slight positive cubic relationship between age and relatedness satisfac-
tion (initial ‘peak’, followed by a slight decline and ‘dip’, and steady rise for later ages). All 
basic psychological needs factors were positively linked to well-being in all domains, with 
associations generally comparable between adults of different ages, thus lending support to 
the universality assumption of self-determination theory. Despite distinct age distributions, 
all three basic psychological needs seem important for maintaining a sense of well-being 
throughout life.
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1 Introduction

What constitutes human well-being throughout the lifespan? The current study aims to 
address this question from the perspective of self-determination theory (Deci & Ryan, 
2000, 2008; Ryan & Deci, 2000), which states that individual well-being is universally 
dependent upon the satisfaction of three basic psychological needs: autonomy, competence 
and relatedness. What does the age distribution of basic psychological need satisfaction 
look like? And is the satisfaction of basic psychological needs indeed comparably associ-
ated with well-being across all ages? To answer these questions, the current study zooms in 
on the interplay of age, basic psychological need satisfaction, and well-being.

The human life course is characterized by inevitable changes and challenges in vari-
ous domains (Baltes, 1987; Huber et al., 2011), and maintaining a sense of well-being by 
positively adapting to these is considered an important aspect of health and healthy aging 
(Beard et al., 2016; Fry & Keyes, 2010; Huber et al., 2011; Keyes, 2014). Over the past 
decades, social science scholars have shown an increasing interest in identifying patterns of 
well-being across the lifespan, debating over the shape of the age distribution of well-being 
(in particular, whether it is U-shaped or not, see e.g. López Ulloa et al., 2013; Blanchflower 
& Graham, 2020), and over factors that may explain observed differences in well-being 
across different ages (see: Diener et al. (2018), for a recent overview of the literature).

A prominent place in the latter line of research is held by the study of common envi-
ronmental factors and external circumstances relating to well-being in different stages of 
the life cycle (e.g., Andrews & Withey, 2012; Campbell et al., 1976; Cummins, 1996). The 
often reported ‘midlife dip’ in well-being (Blanchflower & Graham, 2020), for instance, 
has been suggested to reflect financial and parental strains, as well as work-life balance 
struggles, which are typically present in this life phase (Cummins, 1996; Easterlin, 2006). 
However, environmental factors and circumstances seem to have altogether a relatively 
small impact on the experience of well-being (R. E. Lucas & Diener, 2000), and asso-
ciations between age and well-being remain significant when correcting for these factors 
(Blanchflower & Oswald, 2008; Clark & Oswald, 2006; Frey & Stutzer, 2002), implying 
that differences in well-being across age do not merely reflect the impact of external cir-
cumstances (Diener et al., 2018; Myers & Diener, 1996). Moreover, it is argued that the 
mechanisms linking such circumstances to individual well-being have a psychological 
basis (Campbell et al., 1976; Crawford Solberg et al., 2002; Easterlin, 2010; Veenhoven, 
1991). The impact of parenthood on well-being, for instance, appears to depend on a trade-
off between increased negative emotions, economic and time constraints, and marital stress 
on the one hand, and increased meaning in life, basic need satisfaction, positive emo-
tions, and enhanced social roles, on the other (Nelson et al., 2014). Such indirect effects of 
external circumstances on well-being have also been suggested for low economic power, 
which may affect well-being through psychological challenges in the domains of individual 
autonomy and social integration (Di Domenico & Fournier, 2014). Similarly, experiencing 
sufficient time for balancing work and social roles only benefits well-being when psycho-
logical needs are met within that time (Gröpel & Kuhl, 2009).

Thus, the impact of life events and circumstances on individual well-being may depend 
on the extent to which these factors are experienced as psychologically frustrating or fulfill-
ing, in line with self-determination theory (hereafter: SDT, Deci & Ryan, 2000, 2008; Ryan 
& Deci, 2000), a widely researched and empirically validated metatheoretical framework of 
human–environment interaction. According to SDT, individual well-being depends on the 
fulfillment of three innate and universal psychological needs: the need for autonomy (the 
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experience of full willingness and volition), competence (feeling effective and capable), 
and relatedness (intimacy and genuine connection with others) (Deci & Ryan, 2000; Ryan 
& Deci, 2000). Although these basic psychological needs may differ in salience between 
individuals and across life phases (Chen et al., 2015; Hahn & Oishi, 2006), their satisfac-
tion is thought to be universally linked to optimal development and well-being in adults of 
all ages (Deci & Vansteenkiste, 2004; Ryan et al., 1995), also referred to as the ‘universal-
ity assumption’ (Neubauer et al., 2018; van Assche et al., 2018). Studies in different age 
cohorts—among adolescents (e.g., Tian et al., 2014), adults (e.g., Ryan et al., 2010), and 
elderly (e.g., Ferrand et al., 2014)—have indeed consistently demonstrated strong associa-
tions between basic psychological need satisfaction and well-being. In addition, in a small 
sample of young, middle-aged, and older Canadian adults, overall psychological need sat-
isfaction appeared to be comparably associated with well-being across age groups, sup-
porting the universality assumption (Mackenzie et al., 2018). However, there is relatively 
scant literature which systematically investigates the age distribution of satisfaction of the 
three separate basic psychological needs—autonomy, competence, and relatedness—, and 
whether associations between satisfaction of each of these needs and well-being are indeed 
similar across age.

So far, only one study among Hungarian adults has investigated the age distribution of 
basic psychological needs. Global levels of need fulfillment were shown to remain rela-
tively stable across age, but more complex patterns appeared when looking at different psy-
chological needs separately (Tóth-Király et al., 2018). Specifically, whereas age was not 
related to relatedness fulfillment, findings pointed towards a linear increase in autonomy 
fulfillment with age, but suggested a concave (inverted U) relationship between compe-
tence fulfillment and age (Tóth-Király et al., 2018). However, apart from gender, this study 
did not systematically account for demographic variability (e.g. employment, income, rela-
tionship status) in psychological need fulfillment, and it therefore remains unclear to what 
extent the reported findings can be attributed to age, per se. In addition, this study did 
not investigate associations between basic psychological need satisfaction and well-being 
across age. While the universality hypothesis predicts that these associations are compara-
ble between adults of different ages, lifespan psychology theories, such as socioemotional 
selectivity theory (Carstensen, 1992; Carstensen et al., 1999) and gerotranscendence theory 
(Tornstam, 1997), suggest that certain needs may be more closely linked to well-being at 
some ages compared to others, due to a shift in goals associated with particular life stages 
(Freund, 2017). For instance, with age, adults may become increasingly systematic in the 
shaping of social networks to satisfy their emotional needs, which may imply that satisfac-
tion of the need for relatedness may be more strongly related to well-being in older vs. 
younger adults, as has been demonstrated for relatedness and physical health (Choi et al., 
2018). While a number of studies in specific age groups indeed suggest that not all needs 
are equally important for well-being at each life phase (Ferrand et al., 2014; Henning et al., 
2019; Vanhove-Meriaux et al., 2018), results are contradictory, and do not provide a com-
prehensive view of the relationship between basic psychological need satisfaction and 
well-being across age.

The current study therefore aims to extend previous findings by (i) exploring the age 
distribution of satisfaction of the three separate basic psychological needs in a sample 
of Dutch adults of different ages, and (ii) investigate whether satisfaction of each of the 
three basic psychological needs is indeed comparably associated with well-being across 
all ages, as predicted by the universality assumption, while taking into account variabil-
ity in other demographic correlates of basic psychological need satisfaction and/or well-
being, specifically: gender (Petrillo et  al., 2015; Tóth-Király et  al., 2018), educational 
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level (Blanchflower & Oswald, 2004), employment (Dolan et  al., 2008; Zechmann & 
Paul, 2019), income (Di Domenico & Fournier, 2014; Morgan et al., 2015), marital sta-
tus (Demir & Davidson, 2013; Grover & Helliwell, 2019), having children (Nelson et al., 
2014), living situation, and physical and mental illness (Dolan et al., 2008; Ng et al., 2012).

2  Method

2.1  Participants and Procedure

The sample for this cross-sectional study consisted of Dutch speaking adults from the gen-
eral population, living in The Netherlands or in Belgium. A total number of 2538 par-
ticipants were recruited by graduate students of the Open University of The Netherlands 
through personal contact, online social media, and visits to retirement homes. Study entry 
criteria were (i) aged 18 + years, and (ii) sufficient command of the Dutch language to 
understand instructions and provide informed consent. The study was approved by the 
local research ethics committee of the Open University of The Netherlands, and was car-
ried out in accordance with APA Ethical Standards (American Psychological Association, 
2002) regarding research with human participants. Participation in the study was volun-
tary and not incentivized by extrinsic motivators or rewards. All participants gave informed 
consent after being fully informed about the study and having had the opportunity to have 
any questions answered.

In order to maximize response, a hybrid data collection approach was used (Leeuw, 
2005; McMahon et  al., 2003), giving participants the option of either answering to an 
online or paper version of a short survey questionnaire, both distributed by graduate stu-
dents. Of the 2358 participants that were recruited, 1831 accessed the online survey web-
page, whereas 527 participated in the paper version of the survey. Completion rates (i.e. 
the percentage of recruited participants providing a complete survey response) were 66% 
(n = 1211) for the online survey, and 94% (n = 498) for the paper version. The final study 
sample, thus, consisted of 1709 individuals (72% of total recruited).

2.2  Sample Characteristics

See Table 1 for detailed demographic characteristics of the final sample, displayed sepa-
rately for different age groups, together with descriptive information regarding the main 
research measures (i.e., well-being and basic psychological need satisfaction).

2.3  Measures

2.3.1  Basic Psychological Need Satisfaction and Frustration Scale

The validated Dutch Basic Psychological Need Satisfaction and Frustration Scale 
(BPNSFS; Chen et  al., 2015) was used to measure global basic psychological need sat-
isfaction, as well as domain-specific need satisfaction and frustration in the subdomains 
of autonomy, competence, and relatedness. The BPNSFS consists of twenty-four proposi-
tions (e.g., I feel my choices express my true self; I feel forced to do many things I wouldn’t 
choose to do), to which participants responded using a five-point Likert-type scale, ranging 
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from 1 (not true at all) to 5 (completely true). Development and validation of the Dutch 
BPNSFS were previously described, demonstrating good internal reliability, convergent, 
and discriminant validity in a Dutch-speaking sample of university students (Chen et al., 
2015), and no evidence of differential item functioning as a function of age (Tóth-Király 
et al., 2018). While confirmatory factor analysis has suggested superiority of a measure-
ment model of the BPNSFS that distinguishes between satisfaction and frustration in each 
need domain (Chen et al., 2015), recently more sophisticated statistical evaluations have 
indicated need satisfaction and frustration, as measured by the BPNSFS, to more likely 
represent two endpoints of the same underlying continuum (Tóth-Király et al., 2018, 2019). 
This is further supported by the observation that need satisfaction and frustration tend to 
correlate strongly (Chen et al., 2015; Tóth-Király et al., 2018), and show associations with 
various correlates in completely opposite directions (Campbell et  al., 2019; Chen et  al., 
2015; Costa et  al., 2016; Schultz et  al., 2015). For the sake of parsimony, we therefore 
decided to reverse code the negatively formulated (‘frustration’) items of the BPNSFS and 
incorporate them into composite need satisfaction scores, as was done in previous studies 
(Campbell et al., 2019; Chen et al., 2015). Thus, by doing so, higher scores are reason-
ably assumed to reflect higher levels of need satisfaction, provided that scale reliability is 
sufficient.

2.3.1.1 Global Basic Psychological Need Satisfaction The mean score on all twenty-four 
propositions of the BPNSFS was used as indicator of global basic psychological need sat-
isfaction (for descriptive purposes only). Internal consistency of the total BPNSFS scale in 
the current sample was considered excellent: Cronbach’s α = 0.90.

2.3.1.2 Autonomy Satisfaction The mean score on the eight propositions of the BPNSFS 
that pertain to the satisfaction of the need for autonomy (e.g., I feel a sense of choice and 
freedom in the things I undertake) was used as indicator of overall satisfaction of the need 
for autonomy. Internal consistency of the BPNSFS autonomy satisfaction subscale in the 
current sample was considered good: Cronbach’s α = 0.80.

2.3.1.3 Competence Satisfaction The mean score on the eight BPNSFS propositions per-
taining to the satisfaction of the need for competence (e.g., I feel I can successfully complete 
difficult tasks) was used as indicator of overall satisfaction of the need for competence. 
Internal consistency of the BPNSFS competence satisfaction subscale in the current sample 
was considered good: Cronbach’s α = 0.81.

2.3.1.4 Relatedness Satisfaction The mean score on the eight propositions of the BPNSFS 
that pertain to the satisfaction of the need for relatedness (e.g., I feel close and connected 
with other people who are important to me) was used as indicator of overall satisfaction of 
the need for relatedness. Internal consistency of the BPNSFS relatedness satisfaction sub-
scale in the current sample was considered good: Cronbach’s α = 0.81.

2.3.2  Mental Health Continuum Short Form

The validated Dutch Mental Health Continuum Short Form (MHC-SF, Lamers et al., 2011) 
was used to assess global well-being, in addition to domain-specific well-being in the sub-
domains of emotional, psychological, and social well-being. The questionnaire consists 
of fourteen items in total, asking participants to reflect on well-being-related experiences 
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during the past month (e.g., During the past month, how often did you feel satisfied with 
life?), using a six-point Likert-type scale: 1 (never); 2 (once or twice); 3 (about once a 
week); 4 (two or three times a week); 5 (almost every day), and; 6 (every day). Higher 
scores indicate higher levels of well-being. Previous studies in representative samples of 
Dutch-speaking participants have demonstrated high internal and moderate test–retest reli-
ability of the Dutch MHC-SF, as well as good convergent and discriminant validity (Lam-
ers et  al., 2011), in addition to sufficient measurement invariance across demographic 
groups (Lamers et al., 2012).

2.3.2.1 Global Well-Being The mean score on all fourteen items of the MHC-SF was used 
as global well-being measure (for descriptive purposes only). Internal consistency of the 
total MHC-SF scale in the current sample was considered excellent: Cronbach’s α = 0.90.

2.3.2.2 Emotional Well-Being The ‘emotional well-being’ subscale of the MHC-SF con-
sists of three items (e.g., During the past month, how often did you feel happy?), assessing 
life satisfaction and positive feelings, and the mean score on these items was used as indica-
tor of the overall level of emotional well-being during the past month. Internal consistency 
of the MHC-SF emotional well-being subscale in the current sample was considered good: 
Cronbach’s α = 0.85.

2.3.2.3 Psychological Well-Being The mean score on the six items of the ‘psychological 
well-being’ subscale of the MHC-SF (e.g., During the past month, how often did you feel 
that your life has a sense of direction or meaning to it?) was used to represent the overall 
level of psychological well-being during the past month, across the components self-accept-
ance, environmental control, positive relations, personal growth, autonomy, and purpose in 
life. Internal consistency of the MHC-SF psychological well-being subscale in the current 
sample was considered good: Cronbach’s α = 0.85.

2.3.2.4 Social Well-Being The ‘social well-being’ subscale of the MHC-SF consists of five 
items (e.g., During the past month, how often did you feel that you belonged to a community 
(like a social group, or your neighborhood)?), assessing social contribution, integration, 
actualization, acceptance, and coherence, and the mean score on these items was used as 
indicator of the overall level of social well-being during the past month. Internal consistency 
of the MHC-SF social well-being subscale in the current sample was considered acceptable: 
Cronbach’s α = 0.76.

2.3.3  Demographic Factors

In addition to the assessment of well-being and basic psychological need satisfac-
tion, participants were asked to provide information on their age, gender, educational 
level (highest level completed), employment status, gross monthly household income, 
marital status, number of children, living situation, and known physical and mental 
illness(es) (see Table 1 for detailed demographic description of the sample).
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2.4  Analyses

All analyses were performed in R version 4.0.3 (R Core Team, 2020). For descriptive 
purposes, and in order to explore demographic variability, and variability in global and 
domain-specific well-being and need satisfaction, the sample was divided into three age 
groups (early adulthood (18–44 years; n = 640), middle age (45–64 years; n = 673), and late 
life (65 + ; n = 396)). ANOVA and 2 tests were performed to assess differences between 
these groups, followed up by pairwise comparisons whenever yielding significant results 
(see Table 1).

2.4.1  Distributions of Basic Psychological Need Satisfaction and Well-Being Across Age

Initial inspection of the shape of the distributions of domain-specific need satisfaction and 
well-being across age was performed by applying locally estimated scatterplot smoothing 
(LOESS; detailed in Cleveland & Devlin, 1988) to scatterplots of, respectively, autonomy, 
competence, and relatedness satisfaction, and emotional, psychological, and social well-
being factors as a function of age as continuous factor (see Figs. 1a and 2a, respectively; 
plots created using ggplot2 package; Wickham, 2016). Non-linearity was subsequently 
tested by stepwise comparing the relative fit of three nested models with age as linear pre-
dictor (base model; step 1), and age entered additionally as quadratic  (age2), and cubic 
 (age3) predictors at steps 2 and 3, respectively. Relative fit of nested models was compared 
using 2 difference tests. Continuous need satisfaction and well-being factors were stand-
ardized prior to model fitting, as was the continuous factor age, before creating squared 
 (age2) and cubed  (age3) transformations (Kim, 1999). All models included a priori identi-
fied covariates gender, educational level, gross monthly household income, marital / rela-
tionship status, living situation, number of children, employment status, known physical 
illness, and known mental illness (see also recommendations in: López Ulloa et al., 2013). 
Because participants were allowed to not disclose their gross monthly household income, 
a substantial amount (15.9%) of values for this factor were missing (or rather: unknown). 
Excluding records for which these values were missing from analyses may have intro-
duced bias (see e.g. Moore et al., 2000). Therefore, using the mice (multiple imputation 
by chained equations) package (Buuren & Groothuis-Oudshoorn, 2011), missing income 
values were imputed by means of predictive mean matching, generating five imputed data-
sets. Reported model estimates (see Tables 2, 3, 4) thus represent pooled estimates from 
analyses across these datasets. Estimated adjusted relationships between age and, respec-
tively, autonomy, competence, and relatedness satisfaction, and emotional, psychological, 
and social well-being factors were additionally plotted as line graphs (see Figs. 1b and 2b).

2.4.2  Associations Between Basic Psychological Need Satisfaction and Well-Being

To test whether basic psychological need fulfillment was associated with well-being across 
all ages, the factors autonomy, competence, and relatedness satisfaction, and their interac-
tion with age, were added in stepwise fashion as separate predictors to the multiple regres-
sion models best describing emotional, psychological, and social well-being (see Table 4). 
Significant interactions were followed up by stratified analyses, i.e., examination of the 
association of interest across different age strata.
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3  Results

3.1  Demographic Variability

Analyses of demographic variability across early adulthood (EA), middle age (MA), and 
late life (LL) age groups (see Table 1), suggested that the ratio male / female participants 
was similar across age groups, but revealed group differences for educational level (highest 
in MA, followed by EA and LL), retirement/unemployment rates (highest in LL, followed 
by EA and MA), gross monthly income (highest in MA, followed by LL and EA), marital 
status (MA/LL more often married than EA; EA more often single or in relationship with-
out formal agreements than MA/LL), number of children (higher in MA/LL, compared to 
EA), known physical illness (less common in EA, compared to MA/LL), and known men-
tal illness (most common in MA, followed by EA and LL).

3.2  Distributions of Well-Being and Need Satisfaction Across Age

See Figs. 1a and 2a. Apart from autonomy satisfaction, for which a linear relationship with 
age was suggested, visual inspection of loess smoothed curves suggested non-linearity of 
relationships between age and need satisfaction and, respectively, well-being factors.

See Table  2. Results from model fitting best supported a linear relationship between 
age and autonomy satisfaction (see Fig. 1b), confirming interpretation from initial visual 
inspection of the data. Model fit for autonomy satisfaction did not increase with inclusion 
of quadratic (2

diff(1) = 3.01, p = 0.083, ΔR2 = 0.1%) nor cubic age terms (2
diff(1) = 0.11, 

p = 0.737, ΔR2 =  − 0.1%). Although initial visual inspection suggested an inverted 
U-shaped relationship between age and competence satisfaction, inclusion of a quadratic 
age term did not improve model fit (2

diff(1) = 2.24, p = 0.136, ΔR2 = 0.1%), and none of 
the tested models supported a relationship between age and competence satisfaction when 
taking into account variability in other demographic factors (see Fig. 1b). For the criterion 

Fig. 1  Relationship between age and satisfaction of the need for autonomy (solid line), competence (dot-
ted line), and relatedness (dashed line): a unadjusted relationship, based on scatterplot; grey-shaded bands 
around LOESS smoothed curves represent 95% confidence intervals for fitted values; b estimated relation-
ship, adjusted for gender, educational level, employment, income, relationship status, living situation, num-
ber of children, physical illness, and mental illness
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variable relatedness satisfaction, data best supported a slight positive cubic (S-shaped) 
relationship with age (2

diff(1) = 5.79, p = 0.017, ΔR2 = 0.3%), with ‘turning points’ esti-
mated at 33.39 (local maximum) and 60.67  years (local minimum; corrected for other 
demographic factors, see Fig. 1b).

See Table  3. Model fit for the criterion variables emotional and psychological well-
being improved slightly but significantly with inclusion of a quadratic age term (respec-
tively, 2

diff(1) = 11.85, p < 0.001, ΔR2 = 0.6%, and 2
diff(1) = 6.96, p = 0.008, ΔR2 = 0.3%), 

whereas additional inclusion of a cubic age term further improved model fit slightly but 
significantly for social well-being (2

diff(1) = 12.67, p < 0.001, ΔR2 = 0.7%). Data thus 
best supported slight U-shaped relations between age and both emotional and psychologi-
cal well-being, with nadirs estimated at respectively 49.48 and 65.24 years (corrected for 
other demographic factors, see Fig. 2b, resp.), and a slight negative cubic (S-shaped) rela-
tionship between age and social well-being, with ‘turning points’ estimated at 40.65 (local 
minimum) and 80.85 years (local maximum; corrected for other demographic factors, see 
Fig. 2b).

3.3  Associations Between Basic Psychological Need Satisfaction and Well-Being

See Table 4. Autonomy, competence, and relatedness satisfaction were significantly asso-
ciated with emotional, psychological, and social well-being, and together explained a 
substantial added proportion of variance in all well-being factors on top of the variance 
explained by demographic variables alone.

Model fit for the criterion variables emotional and psychological well-being did not 
improve significantly by adding interactions of autonomy, competence, and related-
ness satisfaction × age as predictors to the model (respectively, 2

diff(6) = 1.24, p = 0.282, 
ΔR2 = 0.1%, and 2

diff(6) = 1.76, p = 0.103, ΔR2 = 0.2%), in line with the universality 
assumption.

Model fit for the criterion variable social well-being improved slightly but significantly 
when adding interactions of autonomy, competence, and relatedness satisfaction × age as 

Fig. 2  Relationship between age and emotional (solid line), psychological (dotted line), and social well-
being (dashed line): a unadjusted relationship, based on scatterplot; grey-shaded bands around LOESS 
smoothed curves represent 95% confidence intervals for fitted values; b estimated relationship, adjusted for 
gender, educational level, employment, income, relationship status, living situation, number of children, 
physical illness, and mental illness
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predictors to the model (2
diff(9) = 2.32, p = 0.013, ΔR2 = 0.6%): the association between 

relatedness satisfaction and social well-being was suggested to be partly age-dependent 
(see Table 4). Stratified analyses indicated that relatedness was positively and most strongly 
associated with social well-being in the late life age stratum (B(SE) = 0.153, p = 0.021), fol-
lowed by the early adulthood stratum (B(SE) = 0.089(0.04), p = 0.037), whereas no signifi-
cant relationship between relatedness and social well-being was found in the middle age 
stratum (B(SE) = 0.051, p = 0.260).

4  Discussion

This cross-sectional study aimed to (i) more closely examine the age distribution of sat-
isfaction of the three separate basic psychological needs, and (ii) investigate whether sat-
isfaction of each of the three basic psychological needs was comparably associated with 
well-being across all ages, as predicted by the universality assumption of basic psycho-
logical need satisfaction, while taking into account variability in demographic correlates of 
basic psychological need satisfaction and/or well-being.

4.1  Age Distributions of Emotional, Psychological, and Social Well-Being

Our analysis identified distinct age distributions for different components of well-being. 
For emotional well-being, findings best supported a slight U-shaped distribution, with 
an estimated ‘dip’ around age fifty, and highest levels of emotional well-being for adults 
in late life, as generally reported previously (Baird et al., 2010; Blanchflower & Oswald, 
2008; Cheng et al., 2017; Clark, 2007; Clark & Oswald, 2006; Frijters & Beatton, 2012; 
Jiang et  al., 2012; Le Bon & Le Bon, 2014; Stone et  al., 2010; Van Landeghem, 2008, 
2012). Although psychological well-being was also best described as slightly convex 
across age, the nadir in our sample was estimated around age 65, i.e., at considerably later 
age than in previous studies, and the overall distribution appeared to slope slightly down-
ward. Previous studies have yielded rather mixed results on the distribution of psychologi-
cal well-being across age (Lamers et al., 2012; Morgan & Robinson, 2013; Ryff, 1989), 
most likely due to considerable variety in the choice of indicators for psychological well-
being, an issue which is further addressed below. Social well-being, lastly, was suggested 
to follow a slight negative cubic distribution across age, with a ‘dip’ for adults around 
age forty, and relatively higher levels of social well-being for older adults, with a ‘peak’ 
around age eighty—a pattern previously described for global life satisfaction in the British 
Household Panel and German Socio-Economic Panel Studies (Baird et al., 2010; Gwozdz 
& Sousa-Poza, 2010). In addition, social well-being was overall lower than both emotional 
and psychological well-being, in line with previous studies employing the MHC-SF (Lam-
ers et al., 2011, 2012).

Despite differences in distributions of emotional, psychological, and social well-being 
across age, our data are supportive of an overall decline in well-being from adolescence 
into midlife, with a tendency to steadily increase thereafter, although possibly dropping 
sharply for some aspects of well-being in very old age. This rather consistent finding has 
been previously discussed in the context of several potential explanations. The ‘burden of 
midlife’ hypothesis, i.e. the suggestion that the midlife nadir in well-being is attributable 
purely to life circumstances, is not strongly supported by our findings, given the quadratic 
and cubic age terms remained significant predictors of well-being, also when correcting 
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for other demographic factors. However, the hypothesis can neither be discarded based on 
our data, because we did not include direct measures of midlife phenomena associated with 
well-being, such as the experience of multiple role demands, financial pressures, and lack 
of leisure time (Lachman et al., 2015). Nonetheless, our findings seem to align with those 
from previous studies (e.g., Diener et al., 2018; Myers & Diener, 1996), suggesting that the 
midlife ‘dip’ in well-being across age does not merely reflect the impact of external cir-
cumstances. Alternatively, differences in well-being across the lifespan have been ascribed 
to a number of psychological processes related to aging. Most notably, socioemotional 
selectivity theory (Carstensen, 1992; Carstensen et al., 1999) suggests that, with increas-
ing age, human attention shifts towards more present-oriented and positive emotion-related 
goals, and the social environment is systematically and increasingly shaped in pursuit of 
these. This (self-)regulatory mechanism, which is also central to e.g. action theory (Brandt-
stadter, 1999), may result in higher levels of, especially, emotional and social well-being 
in late life, in line with current observations. In addition, as further endorsed by gerotran-
scendence theory (Tornstam, 1997), an increased emphasis on appreciating and enjoy-
ing the present moment and social interactions in late life, may shift attention away from 
more future-oriented and self-centered goals and achievements, with possible implications 
for psychological aspects of well-being pertaining thereto. Contemporary developmental 
theories thus seem to provide converging ideas regarding the psychological mechanisms 
that may underlie age-related differences in well-being, as observed in the current dataset. 
Despite the notion that levels of well-being in late life tend to remain relatively high and 
resilient to age-related threats, such as social losses and declining health, there is evidence 
that additional mortality-related burdens and dysfunctions in very old age may eventually 
lead to a (sharp) decline in well-being (e.g., Gerstorf et al., 2008, 2010, 2018), and our data 
tend to partially support this. A third category of explanations for differences in well-being 
across age focus on methodological study aspects (e.g., design, sampling), which are dis-
cussed more generally in the limitations section of this paper.

4.2  Age Distributions of Autonomy, Competence, and Relatedness Satisfaction

Distinct age distributions were also observed for different basic psychological need com-
ponents. In line with recent findings among Hungarian adults (Tóth-Király et al., 2018), 
we found evidence of a linear increase in autonomy satisfaction with age. Although visual 
inspection suggested an inverted U-shaped relationship between age and competence satis-
faction, this relationship was fully accounted for by other demographic factors, most nota-
bly, having a job, a relatively high income, being in a relationship, and living together. The 
suggested ‘midlife peak’ in competence satisfaction, as previously reported by Tóth-Király 
et al. (2018), was thus likely explained by the fact that middle aged adults in our sample 
more commonly endorsed these characteristics, rather than representing a ‘pure’ age effect. 
Also, whereas Tóth-Király et al. (2018) did not find a significant relationship between age 
and relatedness fulfillment, our data supported a slight positive cubic relationship, with 
a ‘peak’ for adults in early adulthood, slightly lower levels for adults around 60 years of 
age, and again higher levels of relatedness fulfillment for those at the upper end of the age 
range.

The observation that increasing age was associated with higher levels of auton-
omy satisfaction fits previously mentioned developmental theories (e.g. socioemo-
tional selectivity theory, action theory; Brandtstadter, 1999; Carstensen, 1992), which 
describe an age-related increase in the regulation (i.e., selection or modification) of 
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(social) environments in line with personal needs. In addition, old age may be natu-
rally accompanied by a reduction in social obligations and pressures (e.g., work, fam-
ily) that may threaten autonomy fulfillment (Tóth-Király et  al., 2018). Our findings 
regarding the age distribution of competence satisfaction are in line with the idea of 
midlife as a period of social maturity (Caspi et al., 2005; Roberts & Wood, 2015), i.e., 
a period providing optimal opportunities to become a productive and involved contrib-
utor to society. Middle aged adults in our sample were most likely to engage in active 
work and family roles, and these indicators of societal involvement were associated 
with increased competence satisfaction. In addition, previous work has highlighted 
increased levels of environmental mastery in midlife (Ryff, 1989), i.e. individuals in 
midlife tend to feel more ‘in control’ of their life, and better equipped to deal with the 
challenges accompanying it, which may be expressed partly through higher scores on 
competence satisfaction. The slight ‘dip’ in relatedness satisfaction on the brink of 
old age may reflect the impact of role loss due to retirement, widowhood, and reduced 
social connections, typically occurring during this life phase (Elwell & Maltbie-Cran-
nell, 1981; Nicolaisen & Thorsen, 2017; Singh & Misra, 2009). However, in line with 
socioemotional selectivity theory and findings on social well-being, the distribution of 
relatedness across age generally supports the notion of sustained or increased satisfac-
tion with the quality of social relationships throughout the lifespan, despite age-related 
threats thereto (Antonucci & Akiyama, 1995; Carstensen, 1992; Luong et al., 2011).

It should also be noted that variance in all outcomes appeared to be considerably 
larger at later ages (see Figs. 1a; 2a), which is most likely explained by the relatively 
small number of participants in our sample at the upper end of the age range (i.e., 
80–89 years: n = 66, and ≥ 90 years: n = 7). An alternative, although more speculative 
explanation for this observation could be that there is genuinely more heterogeneity 
in basic psychological need satisfaction and well-being scores among relatively older 
adults, which may be worth further investigation as it may point to heterogeneity in the 
aging processes underlying these measures.

4.3  Relationship Between Basic Psychological Needs Fulfillment and Well-Being

As predicted from self-determination theory (Deci & Ryan, 2008; Ryan & Deci, 2000), 
all basic psychological need components were positively and significantly associated 
with well-being in all domains, and together explained a more substantial proportion 
of variance therein (up to 24%), than did demographic factors (no more than 5%). In 
general, our data did not hint towards systematic age-specific associations between 
basic psychological need satisfaction and well-being, thus overall supporting the 
notion that fulfillment of basic psychological needs is indeed comparably linked to 
well-being across age, in line with the universality assumption. Only with regard to 
the positive relationship between relatedness and social well-being, our data may indi-
cate that this association is partly age-dependent, as it appeared most evident in late 
life. Although generally in line with the idea of social relationships being particularly 
important for maintaining health and well-being in late life (Antonucci & Akiyama, 
1995; Carstensen, 1992; Choi, et al., 2018), replication is warranted, considering the 
possibility of this finding reflecting a Type I error (discussed below).
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4.4  Strengths and Limitations

Although the current study has a number of strengths—most notably the domain-spe-
cific rather than global assessment of basic psychological need satisfaction and well-
being, attention to confounding factors, and the large and demographically diverse sam-
ple—findings should be interpreted in light of several limitations.

First, due to the cross-sectional nature of the study, we cannot exclude the possibil-
ity that age-associated patterns in our data reflect historically influenced cohort differ-
ences, rather than developmental change across the lifespan, and no conclusions can 
be drawn regarding the causality of relationships. Although previous work suggests 
that cohort effects cannot (fully) explain well-being differences across age groups (see 
e.g., Blanchflower & Oswald, 2008; Clark, 2007), longitudinal assessment is required, 
in combination with specific analysis techniques (see e.g., Van Landeghem, 2012), to 
isolate the relative contributions of historical and developmental factors to age-associ-
ated findings. Second, although data collection was aimed at collecting a representative 
sample, recruitment procedures may have led to underrepresentation of certain demo-
graphic groups, such as socially isolated or hospitalized individuals, thereby potentially 
biasing results (see also: S. R. Lucas, 2014 for potential limitations of non-probabil-
ity sampling). Third, although the use of self-report questionnaires is justifiable in the 
context of our research questions, this method of assessment is linked to a number of 
well-described response biases (see e.g., Paulhus & Vazire, 2007), of which some may 
be associated with age (e.g., Soubelet & Salthouse, 2011). Therefore, although con-
sidered unlikely, we cannot rule out the possibility that our results are systematically 
confounded by self-report bias. Fourth, whereas most developmental theories highlight 
the importance of the proximal social environment (Brandtstadter, 1999; Carstensen, 
1992; Garbarino, 1980; Tornstam, 1997), our measure of social well-being represented 
the degree of satisfaction with more distal and possibly more abstract social relations at 
the community and societal level, and findings should be interpreted with this in mind. 
Fifth, although statistically significant, the actual relevance of observed age effects is 
subject to debate (see e.g., Blanchflower & Oswald, 2008; López Ulloa et  al., 2013), 
and with a large enough sample, even trivial differences may become statistically sig-
nificant (Jacobs et al., 2013). However, in our sample, the variation in well-being across 
age was estimated to be around half a standard deviation, and that of basic psycholog-
ical need satisfaction a full standard deviation, indicative of medium to large effects 
(Cohen, 1988). Indeed, previous work has suggested that the magnitude of the age effect 
on well-being is comparable to that of major life events, and therefore substantial and 
meaningful (Blanchflower & Oswald, 2008). Sixth, considering the number of models 
that were tested, some significant findings may represent a Type I error in the context 
of multiple testing. This may be particularly relevant for the models in which a large 
number of interaction terms were introduced (Table 4), and the significant interaction 
between relatedness and age in the model of social well-being should therefore be inter-
preted with caution. Seventh, although covariate selection was based on empirical argu-
ments, some demographic covariates may have been redundant, and it should be recog-
nized that parsimonious (i.e., ‘simpler’) models with relatively fewer covariates tend 
to have more prediction accuracy when applied to new data contexts (Vandekerckhove 
et  al., 2015). Lastly, missing income values were imputed, based on the assumption 
that excluding records for which these values were missing would have introduced bias 
(see e.g., Moore et al., 2000). However, imputation may not necessarily produce more 
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accurate results (Sterne et al., 2009). Therefore, as advised by Jakobson et al. (2017), 
sensitivity analyses were performed using listwise deletion to deal with missing data, 
which yielded similar conclusions.

5  Conclusion

The present study is among the first to systematically examine age distributions of sat-
isfaction of the three separate basic psychological needs—autonomy, competence, and 
relatedness—, while taking into account variability in other demographic correlates of 
basic psychological need satisfaction. Distinct age distributions were found and described 
for different components of basic psychological need satisfaction and well-being. Specifi-
cally, when correcting for other demographic factors, we found a positive linear relation-
ship between age and autonomy satisfaction, no significant relationship between age and 
competence satisfaction, and a slight positive cubic relationship between age and related-
ness satisfaction. Moreover, all basic psychological need factors were generally found to 
be strongly associated with well-being in all domains and across all ages, lending support 
to the universality assumption of self-determination theory. Taken together, these findings 
further increase the understanding of age-associated differences in human experience in a 
variety of domains, and support the idea that, despite distinct age distributions, all three 
basic psychological needs remain important for maintaining a sense of well-being through-
out life.
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