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Abstract We examined potential nonlinear links between age and subjective well-being,

and the interpersonal processes (i.e., support, conflict) responsible for such links. One

hundred forty-four men and women between the ages of 30–70 completed measures of

satisfaction with life, social support (interpersonal support evaluation list), and social

negativity (test of negative social exchanges). Nonlinear regression analyses revealed a

significant quadratic trend between age and satisfaction with life (SWL, p = .01) where

age was associated with lower SWL in the young to middle-aged sample, but higher SWL

in the middle-age to older adult sample. Analyses further revealed that interpersonal

tensions statistically mediated the nonlinear links between age and SWL. These data

suggest that negative interpersonal exchanges may be important contributors to well-being

at midlife.
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Age-associated differences in subjective well-being are well-documented and have

important implications for the aging adult (Lawton 2001; Levenson 2000; Magai 2001;

Pinquart 2001). For instance, measures of subjective well-being are often included as

important components of successful aging and have implications for physical health

(Diener and Chan 2011; Rowe and Kahn 1998). It thus becomes important to under-

standing the more specific nature of the relationship between age and subjective well-

being, and the factors that are responsible for such associations.

Subjective well-being is typically conceptualized as having three relatively distinct

components, including negative affect, positive affect, and satisfaction with life (SWL,

Pavot and Diener 2008). The first two components are thought to reflect more of the
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affective aspects of subjective well-being, whereas SWL represents a general cognitive

evaluation about one’s life (Pavot and Diener 2008). There is a relatively large literature

examining links between age and the more affective components of subjective well-being.

Indeed, evidence from several large studies suggests that at least through the age of around

65, older individuals are characterized by lower negative affect (Caron et al. 2007; Charles

et al. 2001; Pinquart 2001; Windsor and Anstey 2010), with some studies showing higher

positive affect in older individuals (Carstensen et al. 2000; Mroczek and Kolarz 1998).

These differences are thought to represent adaptive changes in emotion regulation that

occur during these phases of the lifespan (Blanchard-Fields 2007; Carstensen et al. 1999;

LaBouvie-Vief 2009).

Research on age and SWL has revealed a more complex pattern of associations (Diener

et al. 1999). Indeed, some research suggest that there may be nonlinear links between age

and SWL (Blanchflower and Oswald 2008). Although SWL is thought to represent a

general cognitive evaluation about one’s life that is relatively stable over time it is also

influenced by major life events or transitions (Pavot and Diener 2008). This makes it an

important component to examine given that certain age-associated transitions are more

likely during midlife (e.g., parental bereavement, relationship stress). Importantly, SWL is

related to a number of significant outcomes across different cultures including work sat-

isfaction, marital quality, and longevity (Diener and Chan 2011; Pavot and Diener 2008).

In the present study, we thus focused on characterizing more fully the links between age

and SWL, as well as the potential mechanisms responsible for such links.

As noted by Mroczek and Kolarz (1998), nonlinear associations may occur between age

and subjective well-being because lifespan development may not follow a linear path. For

instance, middle-age individuals are deeply imbedded in work and family roles and such

social processes appear more consistently related to well-being in middle-age compared to

younger and older adults (Fleeson 2004; Mroczek 2004). There also appears to be greater

levels of stress in middle-age, compared to younger and older adults (Kessler et al. 2004)

and midlife appears to be the peak of social responsibilities and hence any significant

events in these social domains may influence well-being (Fleeson 2004). In addition, there

are life events that occur during midlife that represent challenges in terms of maintaining

well-being, including parental bereavement and relationship stress from work and family

ties (Aldwin and Levenson 2001).

Consistent with this reasoning, Clark and Oswald (1994) found a quadratic trend

between age and SWL. More specifically, they found evidence for a U-shaped trend in over

6,000 randomly selected working adults in the British Household Panel Study. The evi-

dence for a U-shaped association in which well-being is lowest around midlife is consistent

with recent findings from large population-based studies (see Blanchflower and Oswald

2008; Clark and Oswald 2006). Thus, one aim of this study was to test for nonlinear links

between age and SWL. Consistent with recent work, we predicted a quadratic association

between age and SWL (Blanchflower and Oswald 2008).

A second and primary aim of this study was to examine potential statistical mediators of

such links. In the present study, we focus on interpersonal processes that might mediate

age-related differences in SWL given their importance in prior work and theoretical

models (Antonucci and Akiyama 1987; Caron 2012; Carstensen et al. 1999; Steverink and

Lindenberg 2006). For instance, according to socioemotional selectivity theory there are

age-related differences in the social networks of older adults due to the salience of emo-

tional goals (Carstensen et al. 1999). As a result, close familial ties are maintained whereas

more peripheral ties are less prevalent (Antonucci and Akiyama 1987; Carstensen et al.
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1999). These close social ties serve several function that may be important to under-

standing the link between age and well-being (Steverink and Lindenberg 2006).

One interpersonal process associated with close relationships is social negativity. It

includes behaviors such as conflict, insensitivity, and interference (Brooks and Dunkel

Schetter 2011) which are evident across the lifespan (Akiyama et al. 2003; Birditt et al.

2005; Krause and Rook, 2003). Prior work is consistent with the powerful role of social

negativity which is associated with lower life satisfaction (Rook, 1984; Yanos et al. 2001).

Some work in this area also suggest that relationship stress may be relatively high at

midlife (Aldwin and Levenson 2001), especially from family members (Windsor and

Anstey 2010). We thus predict that interpersonal tensions may mediate nonlinear links

between age and well-being. Consistent with this prediction, Latten (1989) found nonlinear

links between age and interpersonal tensions at home; our study, however, is the first to

directly test this as a mechanism underlying the nonlinear links between age and SWL.

A second important process related to close relationships is perceived social support.

Positive and negative aspects of relationships tend to be separable dimensions so exam-

ining both is often necessary to get a more comprehensive view of interpersonal processes

(Uchino et al. 2001; Newsom et al. 2003). Importantly, perceived social support has been

consistently related to better mental and physical health outcomes in diverse populations

(Caron 2012; Helgeson 2003; Thoits 2011; Uchino 2004; Yanos et al. 2001; Wills and

Shinar 2000). Perceived social support may enhance well-being by serving as a resource to

help individuals fulfill emotional goals as well as maintain functionality throughout the

years (Baltes 1995; Carstensen et al. 1999). Most of this work has focused on the role of

social support in the maintenance of well-being in older adults (Everard et al. 2000; Matt

and Dean 1993; Steverink and Lindenberg 2006). However, if a nonlinear link exists

between age and well-being then the role of social support at midlife is also important to

consider as it may place individuals on less positive mental and physical health trajectories.

As a result, we also examined if social support mediated age differences in SWL, although

this hypothesis was more exploratory.

1 Method

1.1 Participants

Sixty-seven men and 77 women between the ages of 30 and 70 participated in this study.

Approximately equal number of healthy men and women (e.g., no cardiovascular condi-

tions) were recruited from each decade group through advertisements placed in local

newspapers. Individuals were paid $35.00 for approximately 2.5 h of participation.

Demographic characteristics of our sample are detailed in Table 1.

2 Procedure

This study was part of a larger program project on age and cardiovascular function (see

Uchino et al. 1999). Following informed consent, participants came into the lab and filled

out a demographic sheet, self-rated health scale, and SWL scale. Participants also com-

pleted the test of negative social exchanges (TENSE), interpersonal support evaluation list

(ISEL), and the short-form of the Eysenck personality inventory.

What Mediates Links Between Age 953

123



3 Measures

3.1 Self-Rated Health Scale (SRHS)

The 1-item SRHS was used to assess an individual’s present perception of their health on a

five-point scale ranging from bad to excellent. This simple self-report measure of health

status is a robust predictor of future health risks (Schoenfeld et al. 1994).

3.2 Satisfaction With Life Scale (SWLS)

The SWLS is a 5 item scale (1 = strongly disagree, 7 = strongly agree) that measures

general life satisfaction (Diener et al. 1985). Higher scores represent greater life satis-

faction. Pavot and Diener (1993) reviewed evidence indicating that the SWLS is charac-

terized by high internal consistency (e.g., 0.89) and good test–retest reliability (e.g., 4 year

test–retest reliability of 0.54). Although a relatively stable measure, the SWLS is also

sensitive to changes in life satisfaction associated with important events (Pavot and Diener

1993). The internal consistency of the scale in this study was comparable to past work

(.91).

3.3 Test of Negative Social Exchange (TENSE)

The TENSE contains 18 questions and assesses negative aspects of social relationships

(e.g., insensitivity, interference) from important network members (0 = not at all,

4 = about everyday). Higher TENSE scores indicate greater social negativity. Subcom-

ponents of the TENSE include hostility, insensitivity, interference, and ridicule (Ruehlman

and Karoly 1991). However, we focused on the total scale to get a more general and

Table 1 Sample characteristics
Variable Sample

Age frequency distribution

30–39 29.9 %

40–49 25.7 %

50–59 28.6 %

60–70 16.0 %

Mean (SD) age 47.3 (11.4)

Median household income 20,000–29,999

Ethnicity (percent white) 82 %

Education

Partial high school 2.1 %

Graduated high school 8.3 %

Partial college 31.2 %

Graduated college 27.8 %

Partial graduate or professional school 9.7 %

Completed graduate or professional school 20.8 %

Marital status

Single 52.4 %

Married/living with partner 47.6 %
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reliable index of interpersonal tensions (Ro and Lawrence 2007; Shumacher and Leonard

2005). The TENSE appears to be statistically independent from measures of social support

and has been associated with increased psychological distress. Example items include:

Important people in my life ‘‘Took me for granted’’ or ‘‘Nagged me.’’ The test–retest

reliability of the TENSE ranges from 0.65 to 0.80 (Ruehlman and Karoly 1991). The

scales’ internal consistency in the present study was 0.89.

3.4 Interpersonal Support Evaluation List (ISEL)

The ISEL contains 40 questions (Cohen et al. 1985) and is a widely utilized measure of

perceived social support. Example items include: ‘‘When I need suggestions on how to deal

with a personal problem, I know someone I can turn to’’ and ‘‘If I were sick and needed

someone (friend, family member, or acquaintance) to take me to the doctor, I would have

trouble finding someone’’ (0 = definitely false, 3 = definitely true). Higher scores on the

ISEL represent greater levels of perceived support. The ISEL also contains the subcom-

ponents of appraisal, self-esteem, tangible, and belonging support (Cohen et al. 1985). We

again focused on the total score to obtain a more general and reliable index of social

support (Cohen et al. 1985). The internal consistencies of the scale is high; with a four

week test–retest reliability of 0.87. The reliability of the ISEL has also been established

over a 6 month period (Cohen et al. 1985). The internal consistency of the ISEL in the

present study was similarly high (.93).

3.5 Eysenck Personality Inventory (EPI)

A short-form of the EPI was used to measure the personality dimension of neuroticism

(0 = no, 1 = yes, Eysenck 1958). Higher scores represent greater levels of neuroticism.

As evidence for the short-form, Eysenck (1958) replicated the two factor structure of the

EPI and reported adequate split-half reliabilities for each scale. In addition, the 6 month

test–retest reliability of the short-form EPI has been reported at .64 (Finch and Zautra

1992).

4 Analysis Plan

In order to replicate prior work, we first examined simple correlations among our study

variables. Our main analyses utilized simultaneous regression analyses to examine the

independent links between age and SWL. Nonlinear analyses were conducted using

moderated regression analyses entering relevant covariates, the age main effect (centered),

and the age-squared term (based on the centered age term; Cohen and Cohen 1983).

Finally, we examined social support and interpersonal tensions as potential mediators.

There is now consensus that a test of a nonzero a*b path is what is necessary to determine

at least partial mediation (MacKinnon 2008; Preacher and Hayes 2004; Rucker et al. 2011).

A common way of testing for this product term is the Sobel test which assumes normality

of the coefficients. However, this assumption is not typically met so a more widely

accepted method of testing for mediation is bootstrapping (Preacher and Hayes 2004).

Bootstrapping involves treating your sample as population-level data and sampling with

replacement (Preacher and Hayes 2004). In the present study, we used 2000 resamples to

create confidence limits for mediated effects.
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5 Results

In preliminary analyses, we first examined the simple correlations among the main study

variables. As shown in Table 2, age was not significantly related to interpersonal tensions,

perceived support, or SWL. However, consistent with prior work, the psychosocial vari-

ables were significantly correlated with each other as interpersonal tensions was associated

with lower perceived support and SWL, whereas perceived support was related to greater

SWL (Diener et al. 1999; Lyubomirsky et al. 2005). We also examined the simple cor-

relations between potential covariates and SWL. These analyses were consistent with prior

research as income (r = .27, p \ .01), education (r = .16, p \ .05), marital status

(r = .30, p \ .001), and self-rated health (r = .29, p \ .001) were related to greater SWL

(Caron 2012; Rook 1984; Yanos et al. 2001). We thus statistically controlled for these

variables as well as gender as done in prior work (Birditt et al. 2005; Rook 2003; Yanos

et al. 2001).

The above analyses suggest that age did not have a simple association to SWL (Diener

et al. 1999). Prior work does suggests the possibility of nonlinear associations between age

and SWL (Blanchflower and Oswald 2008). As shown in Table 3, we thus tested quadratic

trends entering the covariates noted earlier, the age main effect (centered), and the age-

squared term (based on the centered age term). In these analyses, self-rated health and

marital status were independent predictors of greater SWL (p’s \ .01). More important,

the age-squared term was also significant (b = 0.002, p = .01). The positive coefficient

indicates that the curve was convex (i.e., apex at the bottom with curve opening up). In

order to determine the more precise shape of this association, we plotted predicted values

within the range of our data (-15 to ?15, with 0 representing the mean of 47 years old).

As shown in Fig. 1, age was related to lower SWL from young to middle-age. However,

age was related to higher SWL from middle-age to older adulthood.1

We next attempted to model the potential mediators responsible for the quadratic trend

between age and SWL. In an initial attempt to characterize the links between these vari-

ables, we first tested if the age-squared term (with the covariates and centered age main

effect in the model) was related to interpersonal tensions or social support (MacKinnon

2008). The age-squared term was not significantly related to social support in these

analyses (p = .39).2 Consistent with these preliminary analyses, the bias corrected

Table 2 Zero-order correlations
among main study variables

* p \ .05, ** p \ .01

Variable Age TENSE ISEL SWL

Age 1.00

TENSE -0.12 1.00

ISEL -0.06 -0.44** 1.00

SWL 0.05 -0.47** 0.49** 1.00

1 We also examined depression as indexed by the beck depression inventory (Beck et al. 1961). No
significant quadratic trend was evident between age and depression (p = .12) although the pattern was
consistent with life satisfaction in that depression was highest at midlife.
2 In exploratory analyses, we also examined each subscale of the ISEL to see if any quadratic trends were
evident with age. Consistent with the total scale analyses, age did not show a quadratic trend for 3 of the 4
subscales (i.e., appraisal, self-esteem, belonging, p’s [ .55). However, age did show a quadratic link to
tangible support (b = .001, p \ .05), with tangible support being lowest at midlife. It is important to note
that this was the only subscale to show such a link and there was no a priori reason to focus on tangible
support. Hence, we view this finding as preliminary pending replication.
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bootstrap indicated that the indirect effect of social support on the nonlinear age and SWL

link was not significant, (a 9 b = 0.0004, 95 % CI: -0.0005 to 0.0013). However, the

age-squared term did predict interpersonal difficulties (b = -0.001, p = .03). The nega-

tive coefficient indicates that the curve was concave (i.e., apex at the top with curves

opening down). We again plotted predicted values within the range of our data. As shown

in Fig. 2, age was related to greater interpersonal conflict from young to middle-age.

However, age was related to less interpersonal problems from middle-age to older adult-

hood. This pattern is consistent with a process potentially responsible for the nonlinear link

between age and SWL depicted in Fig. 1.3 Consistent with this inference, the bias cor-

rected bootstrap indicated that the indirect effect of interpersonal tensions on the nonlinear

age and SWL link was significant, (a 9 b = 0.0009, 95 % CI: 0.0001 to 0.0019).

As a stable, cognitive component of subjective well-being, SWL has been shown to be

related to personality factors. One important alternative explanation for these data is that

personality factors such as neuroticism may be confounded with interpersonal tensions and

Table 3 Results from moderated regression analyses linking age to satisfaction with life

Predictor b B Squared semi-partial t value p-level

Income 0.041 0.05 0.002 0.58 .56

Education 0.154 0.14 0.017 1.73 .09

Gender 0.197 0.06 0.003 0.83 .41

Self-rated health 0.634 0.25 0.053 3.03 .003

Marital status 0.788 0.26 0.048 2.88 .005

Age 0.002 0.01 0.0001 0.16 .87

Age-squared 0.002 0.20 0.038 2.54 .01
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Fig. 1 Predicted satisfaction with life scores as a function of age at 5 year intervals (‘‘0’’ represents mean
of 47 years old)

3 Exploratory analyses also examined if the same pattern was found on each of the TENSE subscales.
Consistent with the total scale analyses, the quadratic trend for age was evident on 3 of the 4 TENSE
subscales (i.e., hostility, interference, insensitivity, p’s \ .08). However, the quadratic age trend was not
evident on the ridicule subscale (p [ .83). Again there was no a priori reason to focus on these individual
subscales so these specific associations require replication.
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hence responsible for such links. Inconsistent with this possibility, the nonlinear link

between age and the TENSE was not influenced by statistically controlling for neuroticism

and the bias-corrected bootstrap test of the indirect effect (i.e., nonlinear age link to SWL)

through neuroticism was not significant (a 9 b = -.0003, 95 % CI: -0.001 to 0.0003).

6 Discussion

The main aims of the present study were to test for nonlinear links between age and SWL,

and examine if social support or interpersonal difficulties were mechanisms responsible for

such links. Results revealed a nonlinear association between age and SWL; an effect that

was mediated by interpersonal conflict but not support. These links were not due to

differences in neuroticism. These data highlight the importance of considering nonlinear

age associations, as well as theoretically important mechanisms linked to interpersonal

processes.

Consistent with prior work, older adults had higher SWL than middle-age adults

(Mroczek and Kolarz 1998; Mroczek and Spiro 2005). This may be explained by research

suggesting that older adults engage in more effective coping strategies (Blanchard-Fields

et al. 2007; Charles 2010) and are treated more positively by others (Fingerman and

Charles 2010). However, younger adults also had higher SWL than middle-age adults.

These data indicate that the lowest SWL was seen around middle-age. Early theories

suggested that midlife was a ‘‘crisis point’’ where people faced the reality of mortality and

questioned their purpose in life (e.g., Levinson et al. 1978). Subsequent research did not

find strong evidence for the infamous ‘‘midlife crisis’’ (e.g., McCrae and Costa 1990). Of

course, our data suggest a relatively small nonlinear link between age and SWL so broad

conclusions are not warranted. It is also clear that ‘‘crisis’’ or ‘‘turning points’’ in life are

diverse and can arise at many different points in the lifespan (Wethingon et al. 2004).

It is important to note, however, that a specific U-shaped curve between age and SWL is

consistent with recent research (Blanchflower and Oswald 2008; Clark and Oswald 2006).

In a large analysis of around 500,000 individuals in the United States (US General Social

Survey) and Europe (Eurobarometer Surveys), evidence for a U-shaped (convex) associ-

ation between age and SWL was found across cohorts and cultures (Blanchflower and
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Oswald 2008). Data from 5,000 random adults from the Swedish Level of Living Survey

also revealed a similar U-shaped association (Gerdtham and Johannesson 2001). Across

these large samples, the lowest SWL was typically found between the mid-forties to mid-

fifties which is consistent with our data. It is important to emphasize that we were also able

to characterize a theoretically important mediator of this association (i.e., interpersonal

tensions) and hence a process that will be important to consider in future work.

Although we do not have more specific information on the determinants of these

interpersonal tensions, recent evidence from the Midlife in the United States study

(MIDUS) has provided evidence on the potential structural and contextual factors that

might be responsible for these links. The MIDUS data suggest that both positive and

negative changes occur at midlife and such age differences are related to the develop-

mental context (Brim et al. 2004). For instance, middle-age individuals are deeply

imbedded in work and family roles, and appear to experience greater stress compared to

younger and older adults (Fleeson 2004; Kessler et al. 2004; Mroczek 2004). In addition,

civic participation appears to increase at midlife, especially among more highly educated

individuals (Rossi 2004). It is important to note that our sample has a relatively high

education level as 58 % report a college degree or higher (see Table 1). Thus, it is possible

that a combination of participation in both family and civic roles may be responsible for

the greater interpersonal tensions seen at midlife. For instance, more social roles are

associated with greater social contact which in some contexts increases the probability of

conflict (Akiyama et al. 2003). Consistent with this possibility, a prior study also found that

interpersonal difficulties were relatively high at midlife (Latten 1989). However, this is the

first study to our knowledge to show that interpersonal tensions directly mediated the

nonlinear link between age and SWL.

There are also specific life transitions that are more likely at midlife which can lead to

interpersonal tensions. For example, midlife is a time in which parental bereavement is

more likely (Aldwin and Levenson 2001). In some cases, such stressful life events can

disrupt support and create greater interpersonal stress among close family members (Thoits

2011). More generally, there may be complex associations between social/family factors,

interpersonal stress, and other variables that are responsible for these associations (i.e.,

moderated mediation). For instance, it is possible that declining time perspective (e.g.,

Carstensen et al. 1999) is particularly harmful in the context of coping with interpersonal

stressors. Future research will be necessary to model how these structural, contextual, and

psychological factors are linked to interpersonal tensions at midlife, with resulting asso-

ciations to SWL.

Despite evidence linking social support to positive mental and physical health outcomes

(Caron 2012; Helgeson 2003; Uchino 2004), we did not find it to mediate associations

between age and well-being. There is a voluminous literature on social support and health

outcomes, but these data indicate that increased attention is needed on the detrimental

influence of social negativity on the well-being of middle-age individuals. This issue is

particularly salient because positive and negative aspects of relationships are separable

dimensions (e.g., Finch and Zautra 1992) so each may help explain links to outcomes

across the lifespan. It is also possible that support assessed from specific, close social

network members may provide a stronger test of links between age, social support, and

well-being (Carstensen et al. 1999). In general, future research should examine both social

support and social tensions as important interpersonal processes from particular network

members given the increased specificity implied by such links.

There are several limitations of the study that should be noted. Compared to prior

research, our sample is relatively small and may not be representative of the larger
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population. Despite this limitation, we were able to replicate prior work on predictors of

SWL as well as the nonlinear link between age and SWL found in larger studies which

gives us more confidence in our results. It is also limited by the cross-sectional design and

precludes inferences about intraindividual changes or the more precise factors responsible

for such multiply-determined age differences (Baltes et al. 1988; Gerstorf et al. 2008;

Schilling 2006).

We conclude by noting that the present findings may be important as SWL has emerged

as a predictor of better mental and physical health outcomes (Lyubomirsky et al. 2005).

Midlife appears to be a time of particular vulnerability for co-morbid chronic diseases

(e.g., diabetes and cardiovascular disease, Booth et al. 2006) and decreases in SWL might

synergistically influence disease risk. These data linking SWL to significant health out-

comes raise the possibility that decreases in SWL at middle age may subsequently place

some of these individuals on more negative health trajectories. Future prospective studies

will be needed to test such links that may have important longer-term implications for the

aging adult.
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