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Abstract

Dispositional optimism and other positive personality traits have been associated with lon-
gevity. Using a familial approach we investigated the relationship between parental longevity
and offspring’s dispositional optimism among community-dwelling older subjects. Parental
age of death was assessed using structured questionnaires in two different population-based
samples: the Leiden Longevity Study (n=1252, 52.2% female, mean age 66 years, SD 4) and
the Alpha Omega Trial (n=769, 22.8% female, mean age 69 years, SD 6). Adult offspring’s
dispositional optimism was assessed with the Life Orientation Test-Revised (LOT-R). The
association between parental age of death and levels of optimism in the offspring was ana-
lyzed using linear regression analysis within each sample and a meta-analysis for the overall
effect. In both samples, the parental mean age of death was positively associated with opti-
mism scores of the offspring. The association remained significant after adjustment for age,
gender, living arrangement, BMI, smoking status, education, and self-rated health of the
offspring. The pooled B-coefficient (increase in LOT-R score per 10-year increase in parental
mean age of death) was 0.30 (SE=0.08; P <0.001). In conclusion, parental longevity was
positively associated with optimism in adult offspring, suggesting a partial linked heritability
of longevity and optimism.
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Introduction

Human longevity is a complex trait that runs strongly in families and results from a fortunate
interaction between genetic and non-genetic factors (Atzmon ez al., 2004; Bocquet-Appel &
Jakobi, 1990; Gudmundsson ez al., 2000; Herskind ez al., 1996; Hjelmborg ] ez al., 2006;
Petls et al., 2000; Vandenbroucke, 1998; Cournil & Kirkwood, 2001; Finch & Kirkwood,
2000; Finch & Kirkwood, 2000). Identifying which heritable factors predict an extended
lifespan has been an important aim of recent studies investigating longevity (Christensen
et al., 2006). Although the most common design used to investigate predictors of longevity
is longitudinal, an alternative design has also proven of value in the study of predictors of
longevity. This latter methodological approach is based on the hypothesis that familial pat-
terns of longevity are linked to specific endophenotypes of the offspring (Atzmon ez al., 2004;
Westendorp ez al., 2009). Earlier studies using a familial approach have shown that there is
an association between parental longevity and indicators of cognitive functioning and well-
being among the offspring (Yashin ez 4/, 2010). Thus, a family-based approach allows to
explore the association between longevity and measures of mental well-being without using
the longitudinal study design of a classic prospective cohort study.

Dispositional optimism, defined as the generalized tendency to positive outcome expec-
tations (Scheier & Carver, 1985), plays an important role not only in mental health status
and subjective well-being, but also in physical health (Scheier & Carver, 1985; Scheier ¢z al.,
1994; Giltay ez al., 2004; Giltay et al., 2006; Tindle ¢z al., 2009). Previous results from our
group have shown that dispositional optimism was associated with lower all-cause mortality
after a follow-up period of 15 years (Giltay ez al., 2004). Similarly, other prospective cohort
studies investigating the relationship between a slightly different construct of optimism (i.e.,
explanatory-style optimism) and longevity, found that optimism was a strong predictor of
survival in college students after 40 years of follow-up (Brummett ez /., 2006) and older
men after 10 years of follow-up (Kubzansky ez a/., 2001). Also neuroticism, a construct in-
versely correlated to optimism, has been negatively associated with longevity in longitudinal
studies (Shipley ez al., 2007; Terracciano ez al., 2008; Weiss ez al., 2009; Wilson ez al., 2004).
However, while these studies were conducted in a given birth cohort, the present study did
not use a prospective design as longevity data from one generation were analyzed in relation
to the levels of optimism in the next generation (i.e., a cross-generational association study).

The present study was conducted to examine whether parental longevity is associated with
dispositional optimism in the offspring. To address this question, we evaluated the intergen-
erational association between parental longevity and dispositional optimism of the offspring
using a family-based approach. We analyzed this association in two independent samples of
community-dwelling older subjects and hypothesized that long-lived parents would have a
more optimistic offspring than those parents who died at an earlier age.

Methods

Study sample

This study was based on data derived from 2021 older subjects who participated in the Leiden
Longevity Study (LLS) and the Alpha Omega Trial (AOT). The study design and population
characteristics of these samples have been described in detail elsewhere (Schoenmaker ez
al., 2006; Geleijnse ez al., 2010). Briefly, in the LLS, subjects with long-lived Caucasian
parents, together with their partners, were recruited to study predictors of longevity. Families
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were eligible for the study if at least two long-lived, full siblings were alive, where men were
considered to be long-lived if they were 89 years or older and women if they were 91 years or
older. The offspring of the long-lived subjects included in the LLS, and the offspring’s partners
and their parents, were also approached to participate in the LLS. This second generation
(i.e. the offspring and their partners) comprised the present sample, which included a total
of 2515 subjects of the middle-aged generation with a low prevalence of cardiovascular and
metabolic disease. Of these 2515 participants of the LLS, 1290 subjects were aged 60 years
or older (range 60-84 years) and 1252 had complete data of at least one parental age of death
and dispositional optimism. Of these 1252 subjects, 880 were offspring of long-lived parents
and 372 were partners of the offspring. In the AOT, 4837 subjects aged 60 to 80 years with
a documented history of myocardial infarction within 10 years prior to the start of the trial,
thus with a high cardiovascular risk, were enrolled in the study (Geleijnse ez /., 2010). Of
these subjects, the last recruited 769 participants were asked to complete the Life Orientation
Test (LOT-R) to measure optimism (van de Rest ez 4/., 2008). All 769 participants who
completed the optimism questionnaire provided complete information on parental age of
death. All participants signed an informed consent and the studies were approved by the local
medical ethics committees.

Parental vital status and age of death

Parental vital status and parental age of death were assessed through structured question-
naires in both samples. Parental vital status was subsequently categorized in “father alive”,
“mother alive”, “both parents alive”, and “both parents dead”. When one or both parents
were alive during the interview, the mean paternal or maternal age of death was imputed
within each sample. In other words, in the LLS, an age of 86 years was imputed for maternal
age of death and an age of 77 years was imputed for paternal age of death for the living par-
ents. In the AOT, an age of 77 years was imputed for maternal age of death and an age of 72
years was imputed for paternal age of death for the living parents. Parental age of death was
calculated using the mean of the maternal and paternal age of death.

Dispositional optimism

Dispositional optimism of the offspring was assessed using the LOT-R. The LOT-R is a
10-item self-report questionnaire with six items that yield an optimism score and four filler
items (Scheier ez al., 1994). The scale included three negatively stated items which required
reversed coding before scale score computation. Subjects were asked to express the extent of
their agreement with each of the items, coding their responses on a 5-point Likert-type scale.
The LOT-R score ranges from 0-24 (Cronbach’s o0 LLS= 0.67; Cronbach’s a0 AOT= 0.57).
For the computation of the optimism scores, one missing item per subject was allowed, being
subsequently imputed with the mean of the remaining five of the LOT-R. Higher scores on
the LOT-R optimism scale are indicative of higher optimism levels.

Possible confounders

Sociodemographic and clinical parameters were obtained for the offspring. Living arrange-
ment was defined as a dichotomous variable: living alone, or living with a partner or family.
Education was also dichotomized into high (i.e., 11 or more years of education, with at least
secondary education completed) and low education. Smoking status was classified as non-
smoking, former smoking, and current smoking. Body mass index (BMI) was calculated
from the measured weight and height. Self-rated health was classified into feeling healthy,
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feeling rather unhealthy or feeling unhealthy. Only 64 participants (3.2%) had one or more
missing values on the covariables.

Statistical analysis

Sociodemographic and clinical characteristics were examined using chi-square tests for cat-
egorical variables and two-sample t-tests for continuous variables. These data are presented
as numbers and percentages for categorical variables, and means + standard deviations for
continuous variables.

Multiple linear regression analyses were used to investigate the association between pa-
rental longevity and dispositional optimism of the offspring. We defined dispositional op-
timism of the offspring as our dependent variable and parental longevity as our independ-
ent variable. Unstandardized regression coeflicients (B) were given per 10-year increase in
parental age of death. Multivariable models were applied to adjust for the effect of potential
confounders. Model 1 was adjusted for age and gender of the offspring. Model 2 was addi-
tionally adjusted for living arrangement, BMI, smoking, education, and self-rated health of
the offspring. In addition, the association between parental age of death and dispositional
optimism was assessed using a linear mixed model with a random sibship effect to model
correlation of sibling data in the LLS. All p-values are two-tailed and considered statistically
significant at the level of p <0.05. Data analyses were performed using SPSS for Windows,
version 17.0 (Chicago, IL).

Finally, we performed a meta-analysis of the data from both samples to calculate the
pooled mean effect sizes (i.e., standardized mean difference) using Comprehensive Meta-
analysis (version 2.2.021; Biostat, Englewood, NJ, USA). For each meta-analysis, the
Cochrane’s Q statistics were calculated as indicators of the heterogeneity of the included
studies. The pooled unstandardized regression coefficients (B) were computed using fixed
models, as there was no evidence of heterogeneity.

Results

Sociodemographic and clinical characteristics of both sample populations are summarized in
Table 1. The mean age of the subjects from the LLS was 66 years (SD=4) and 69 years (SD=6)
for the AOT. Subjects from the AOT were more likely to be men, to be living alone, and to
have a lower educational level than subjects from the LLS. Subjects from the AOT were also
more likely to be current smokers and had a higher BMI than subjects from the LLS. Subjects
from the AOT presented a higher cardiovascular risk profile, due to the higher prevalence of
myocardial infarction and stroke. Regarding mental well-being, optimism scores were higher
among subjects from the LLS compared to subjects from the AOT. Furthermore (as expected
from the inclusion criteria), parents of subjects participating in the LLS were more likely to
be alive or to have died at a more advanced age. Subjects who were excluded from the analy-
sis differed from those included in the analysis only on self-rated health, which was rated as
poorer by the excluded subjects.

Results from the linear regression analysis showed that parental longevity was associated
with levels of dispositional optimism in the offspring (Table 2). This association was
somewhat stronger for the AOT sample, which was characterized by a higher cardiovascular
risk. Multivariable adjustment for potential confounders yielded similar results. A 10-year
increase in the mean age of death of the parents was associated with an increase of 0.23
points in the optimism score of the offspring in the LLS, and with an increase of 0.38 points
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Table 1. Baseline characteristics of the 2021 subjects in two samples of older subjects

LLS AOT

N=1252 N=769
Age (yr), mean = SD 66.1 + 4.4 69.2 + 5.7
Age (yr), range 60-84 60-81
Gender: n (%)
* Male 598 (47.8%) 594 (77.2%)
e Female 654 (52.2%) 175 (22.8%)
Living arrangement: n (%)
e Living with partner 1073 (86.5%) 634 (82.7%)
e Other arrangement 167 (13.5%) 133 (17.3%)
Education: n (%)
e Low education 816 (65.4%) 649 (85.3%)
¢ High education 431 (34.6%) 112 (14.7%)
Smoking status: n (%)
* Never 479 (38.6%) 119 (15.7%)
e Former 627 (50.6%) 495 (65.3%)
e Current 134 (10.8%) 144 (19.0%)
BMI (kg/m2), mean = SD 25.6 = 3.6 27.9 = 4.05
Poor self-rated health, n (%) 132 (10.6%) 198 (25.9%)
Optimism scoret, mean + SD 15.6 £ 3.3 14.6 = 3.1
Parents’ vital status: n (%)
e Father alive 112 (9.0 %) 5(0.7%)
e Mother alive 371 (29.9%) 36 (4.7%)
e Both parents alive 34 (2.7%) 2 (0.3%)
e Both parents dead 723 (58.3%) 715 (94.3%)
Age of death of parents (yr), mean = SD
e Father 77.9 = 13.9 71.9 = 13.2
e Mother 86.9 + 10.6 77.6 + 13.4

LLS: Leiden Longevity Study; AOT: Alpha Omega Trial; BMI: body mass index.

Data are presented as n (%), mean (+ SD).

Participants had complete data on the LOT scores and the age of death age of at least one of the parents.
1 The LLS and the AOT used the LOT-R to measure optimism.

in the optimism score of the offspring in the AOT. Similar findings were found in the LLS
when accounting for potential correlation of sibling data in a multilevel analysis (data not
shown). Furthermore, results showed that paternal and maternal age of death made an
additional contribution to the optimism levels of the offspring; however, in both samples,
the contribution of the age of death of the mother was somewhat stronger than that of the
father (Table 2).

The results in Table 2 are graphically presented in Figure 1. This figure shows that an in-
crease of the parental mean age of death is positively associated with dispositional optimism
scores of the offspring in both samples, with a somewhat stronger association observed for the
AOT sample of post-myocardial infarction patients.

In addition, several sensitivity analyses were conducted to examine the association in a
number of situations that may have affected our findings. First, we excluded 35 participants
who had lost their parents before their twenties, and subsequently excluded 583 participants
with at least one living parent. Results from these analyses showed that, also in these cases,
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Table 2. Increase in dispositional optimism scores of offspring per 10 year increase in parental age of death.

LLS AOT Overall®
B (SE) P-value B (SE) P-value B (SE) Pvalue Cochrane’s Q
(P-value)

Mean age of death of both parents (per 10 yr):
* Model 1 0.267 (0.103) 0.01 0.420 (0.113) <0.001 0.336 (0.076)  <0.001  1.001(0.32)
* Model 2 0.233 (0.102) 0.02 0.378 (0.113) 0.001 0.298 (0.076)  <0.001  0.907 (0.34)
Mean age of death of father (per 10 yr):
* Model 1 0.153 (0.070) 0.03 0.150 (0.084) 0.08 0.152 (0.054) 0.005 0.001 (0.98)
* Model 2 0.126 (0.070) 0.07 0.137 (0.085) 0.11 0.130 (0.054) 0.02 0.010 (0.92)
Mean age of death of mother (per 10 yr):
* Model 1 0.133 (0.083) 0.11 0.298 (0.084) <0.001 0.215 (0.059) <0.001 1.952 (0.16)
* Model 2 0.139 (0.082) 0.09 0.271 (0.083) 0.001 0.204 (0.058) <0.001 1.280 (0.26)

LLS: Leiden Longevity Study; AOT: Alpha Omega Trial.

Results are given as unstandardized B-coefficients by linear regression analysis (with accompanying P-values) per
10 year increase in parental mean age of death.

Model 1: adjusted for age and gender of the offspring.

Model 2: additionally adjusted for living arrangement, body mass index, smoking, education, and self-rated health
of the offspring.

*: meta-analysis of the data from the two samples to yield the pooled B-coefficients using a fixed effects model.

parental age of death was correlated to dispositional optimism levels of the offspring, indicat-
ing that adverse childhood life events were not the driving factor for the association under
study. An additional sensitivity analysis in the LLS sample showed that the loss of a parent
within the preceding six months also did not affect our findings, thus reducing the possibil-
ity that grief reactions accounted for lower scores of optimism in the offspring. Similarly,
the gender of the last surviving parent had no effect on our results. Next, when analyzing
whether associations differed between sons and daughters, we found that among sons the
association was somewhat stronger, although the appropriate interaction term was not sig-
nificant. Finally, imputation of the actual parental age at the moment of the interview in case

LLS AOT

17.0+ 17.0+
T 1651 16.5
o
£8 1604 16.0 |
Ex Q
B0 1557 1554
°=Z
T 2 150 % 150
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£ & 145 14.5 1
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P=0.02 P =0.001
13.0- 13.0-
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Mean age of death of parents (yr)

Figure 1. Dispositional optimism of the offspring according to categories of the mean age of death of
both parents (i.e., parental longevity). Univariate regression lines are shown with unstandardized B-
coefficients analysed by linear regression analysis (per 10 year increase in age of death), adjusted for age,

gender, living arrangement, body mass index, smoking, education, and self-rated health of the offspring.
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of parents who were still alive in the LLS resulted in persistence of a significant association
between parental longevity and offspring’s optimism (data not shown).

Results from the meta-analysis showed an overall association between parental longevity
and the offspring’s optimism scores (Table 2). A 10-year increase in the overall parental mean
age of death was associated with an increase of 0.30 SD in the dispositional optimism scores

of the offspring.

Discussion

Our results show a positive association between parental longevity and dispositional opti-
mism of the offspring. In other words, our findings indicate that long-lived parents tended to
have more optimistic offspring, independently of potential confounders. Longevity of both
the father and the mother contributed to the association with dispositional optimism of
the offspring. Thus, our results suggest that longevity and dispositional optimism may be
intergenerationally associated, based on a design that has been used previously (Martin ez al.,
2007; Perls & Terry, 2003; Yashin et a/., 2010)

An important strength of our study was the consistency of our results in two independ-

ent samples of community-dwelling old subjects. Furthermore, this analysis in two different
samples allowed us to compare the association between longevity and offspring’s endopheno-
types in a sample with exceptional long-lived family members with a low cardiovascular risk
(LLS) to that found in another sample of post-myocardial infarction patients with families
with average lifespans (AOT).
However, some limitations of the study need to be considered. First, the causal direction of
the association remains unclear. Second, the findings might reflect ethnicity-specific effects
and should therefore be confirmed in other non-Caucasian populations. Third, it should be
noted that about a quarter of the LLS subjects were sibling pairs, and therefore not independ-
ent, as they shared the same mean age of death of their parents. However, our findings did
not change substantially when we accounted for sibling correlation in a linear mixed model
analysis. Fourth, because participants in the LLS were selected for longevity of the partici-
pants and their sibs, the variability under study in the variables optimism and longevity of
the parents might be reduced. This potentially reduced variability may explain the somewhat
weaker associations in the LLS as compared to the AOT. Finally, recall bias may have arisen
as the level of offspring’s optimism may have overestimated the actual age of death of the
parents.

To our knowledge, our study is the first to consider the association between parental lon-
gevity and offspring’s dispositional optimism. Findings from the present study are consistent
with the previously described cross-sectional study (Yashin ez /., 2010), which also used a
familial approach and showed that parental longevity was associated with certain endophe-
notypic characteristics of the offspring, such as cognition. Using a similar study design, we
extend these findings by showing that parental longevity is also associated with personality
traits of the offspring. Our findings are also in accordance with a study among 246 centenar-
ians that found that the offspring had lower levels of neuroticism and higher extraversion
compared to norm scores (Givens ez al., 2009). The present findings also extend previous
results of our group and others which showed, in the same generation, a positive associa-
tion between dispositional optimism and lower (cardiovascular) mortality rates (Giltay ez al.,
2004; Giltay ez al., 2006; Tindle ez al., 2009; Chida & Steptoe, 2008).

Although our results show an association between longevity and optimism in two dif-
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ferent samples, the underlying mechanisms for this association remain to be elucidated. The
association between parental longevity and offspring’s optimism may be explained by genetic
factors, environmental factors, or a combination of both. Previous family studies have indi-
cated that the two phenotypes longevity and dispositional optimism have a heritable com-
ponent and may be part of a phenotypical spectrum that is inherited together (Martin ez al.,
2007; Plomin ez al., 1992). However, shared heritability is only one of the multiple potential
mechanisms and the environmental effects should not be underestimated. An increasing body
of evidence shows that certain factors in childhood environment, particularly the presence of
resources such as parental warmth and financial security, may act as a determinant of both
parental longevity and offspring’s optimism (Heinonen ez /., 2005; Heinonen ez al., 2006).
For instance, offspring may resemble their parents in their health-promoting behaviors, such
as smoking habits, alcohol use, dietary patterns, and physical activity (Repetti ez al., 2002;
Zhang et al., 2004), arising through the effects of reflection and learning. Moreover, this mir-
roring effect may also influence the offspring’s coping styles and stress reactivity to adverse
life events. Alternatively, offspring’s optimism may affect longevity of the parents through
increased social support and maintenance of the parental role. In this way, offspring’s support
may buffer parental distress by mediating environmental stresses that threaten to overwhelm
the coping abilities of the older parent (Silverstein & Bengtson, 1991; Okamoto & Tanaka,
2004; Zunzunegui ez al., 2009).

In our study, optimism levels of the offspring were the highest when both parents were
long-lived. However, maternal longevity was slightly more strongly associated with off-
spring’s optimism than paternal longevity. These findings are consistent with the results of
some studies that investigated the relative importance of the sex-specific transmission of her-
itable factors on longevity (Yashin ez /., 2010; Brand ez /., 1992). The authors suggested that
the stronger effect of maternal longevity on offspring’s characteristics might be primarily
mediated through shared heritable factors, either genetic or non-genetic (Brand ez 4/., 1992).
Nevertheless, environmental factors are also likely to play an important role in the differ-
ential inheritance of longevity. Either way, potential recall biases should also be taken into
account when evaluating sex-specific differences in longevity, as it is possible that interviewed
participants may better recall their mother’s than their father’s lifespan.

In conclusion, our findings suggest that parental longevity, particularly maternal longevi-
ty, is associated with offspring’s dispositional optimism. These results may help to understand
the mechanisms of familiar transmission of human longevity and the role of optimism. How-
ever, further studies are warranted to disentangle the potential causal relationships between
lifespan and dispositional optimism.
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