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has changed from the past to the present and what they expect in
the future to inform their overall well-being. Overall well-being,
therefore, varies depending on whether people perceive their wellbeing as getting better or worse (Abramson, Seligman, & Teasdale,
1978; Cross & Markus, 1991; Okun, Dittburner, & Huff, 2006;
Ryff, 1991). This temporal view is strongly associated with psychological and physical health outcomes including levels of depressive symptoms, the degree of functional limitation, and number of chronic conditions (Cheng, Fung, & Chan, 2009; Lachman
et al., 2008; Lang et al., 2013).
Researchers using data from the Midlife in the United States
(MIDUS) study find that younger and middle-aged adults perceive
themselves as improving from the past to the present, and from the
present to the future; in contrast, older adults perceive similar
levels of past and present life satisfaction but anticipate declines in
the future (Lachman et al., 2008; Röcke & Lachman, 2008). These
findings are consistent with life span developmental framework
such as the model of selection, optimization and compensation
(SOC) and research findings where younger adults perceive greater
future growth than do older adults (Baltes, Lindenberger, &
Staudinger, 2006; Heckhausen, Wrosch, & Schulz, 2010; Taylor,
Lichtman, & Wood, 1984; Taylor, Neter, & Wayment, 1995).
SOC and other motivational theories, such as the motivational
theory of life span development, state that motivations change
across the life span in response to available opportunities and
constraints (Baltes et al., 2006; Heckhausen et al., 2010). They
further state that opportunities and constraints are largely shaped
by cognitive and physical developmental (biological) trajectories

Life satisfaction is a subjective well-being measure that reflects
a cognitive judgment of one’s life (e.g., Diener, 1984). Current life
satisfaction is strongly associated with adaptive functioning and
longevity (Diener, 1984; Diener & Chan, 2011; Sin, 2016) but so
is the perception of how life satisfaction is changing over time
(e.g., Lachman, Röcke, Rosnick, & Ryff, 2008; Lang, Weiss,
Gerstorf, & Wagner, 2013; Ryff, 1984; Staudinger, Bluck, &
Herzberg, 2003). Individuals use their view of how life satisfaction
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and societal resources (e.g., societal norms, knowledge-based and
psychological resources). Youth is a time focused on growth and
preparing for a long future of opportunities, and older age is a time
focused on limiting loss and bracing for declines at the end of life.
This framework would seemingly apply to any long-lived society,
yet few studies have empirically tested these theories outside of the
Western countries where they originated. To test whether agerelated patterns in perceived life satisfaction were similar across
Western and non-Western cultures, we compared findings from a
national sample of U.S. adults (MIDUS) to those of a same-aged
national Japanese sample (MIDJA).

Age Differences in Perceived Changes in Past, Present,
and Future Life Satisfaction
Younger adults often report their current level of well-being as
higher than what it had been in the past (e.g., Lachman et al., 2008;
Ryff, 1991; Wilson & Ross, 2001). Older adults, in contrast,
perceive their current level of well-being as either similar to or
lower than what they had experienced in the past (Lachman et al.,
2008; Ryff, 1991). When looking to the future, younger adults
expect their well-being to increase, whereas older adults predict
similar or declining levels (Cross & Markus, 1991; Lachman et al.,
2008; Lang et al., 2013; McKee, Kostela, & Dahlberg, 2015).
Studies that have examined age differences across past, present,
and future life satisfaction show this same pattern. Younger and
middle-aged adults perceive increases in life satisfaction from the
past to the present and future, whereas older adults perceive similar
levels of past and current life satisfaction but anticipate future
declines (Gomez, Grob, & Orth, 2013; Lachman et al., 2008;
Röcke & Lachman, 2008; Staudinger et al., 2003).
Age differences in perceived trajectories of change are predicted
by life span theories of motivation (Baltes et al., 2006; Heckhausen, 2000; McFarland, Ross, & Giltrow, 1992; Ross, 1989). In
these theories, younger and middle-aged adults focus on growth
and self-development as they envision a long future full of opportunities. Perceiving improvement in life satisfaction from the past
to the present and into the future (i.e., a positive trajectory) is in
line with this forward-thinking attitude. In contrast, older adults
are increasingly aware of declining biological functioning and
limited resources and opportunities in the future (Cheng et al.,
2009; Heckhausen, 2000). They focus their motivations on maintaining current levels of functioning and planning for future declines (e.g., see Heckhausen, 2000). In line with the theoretical
framework of discounting, researchers have suggested that this
pessimistic perception, or negative trajectory of perceived decline,
better prepare older adults for the normative and unavoidable
age-related losses that accompany the end of life (Cheng et al.,
2009; Lachman, 2004).

Age-Related Patterns of Perceived Changes in Life
Satisfaction: The United States Versus Japan
Life span motivational theories that emphasize the trajectories
of cognitive and physical development (e.g., Heckhausen, 2000),
suggest that we would find few cultural differences in how people
view their life satisfaction as changing over time. Only a few
studies have examined personal attitudes about one’s own aging
outside of Western cultures, so it is unclear whether culture influ-

ences these seemingly cognitively and physically defined trajectories of perceived growth or decline. Studies examining attitudes
of aging between Eastern and Western cultures, however, suggest
that Eastern cultures have more negative views of older adults, and
that these views are strongly tied to economic and demographic
trends more than differences in cultural values (for comprehensive
reviews, see Löckenhoff et al., 2015; North & Fiske, 2015). It is
unclear how negative attitudes about older adults relate to attitudes
about one’s own trajectory of aging.
In a study specifically addressing perceptions of aging among
older Hong Kong Chinese participants, researchers found that
older adults expected decreases when asked to predict how their
social and physical well-being would change in the future, consistent with the patterns observed among Western samples of older
adults (Cheng et al., 2009). This study, coupled with findings from
Europe and North America, suggests that most older adults expect
declines in their foreseeable future. Yet, no one has examined
whether the degree of expected change in one’s life satisfaction is
similar across countries, or whether some countries perceive agerelated declines earlier, or later than others.
Appraisals of well-being are strongly influenced by one’s situational and environmental context (Diener, Suh, Lucas, & Smith,
1999; Smith, 2001; Steptoe, Deaton, & Stone, 2015). In addition,
culture may shape the degree to which people think their life
satisfaction changes over time. For example, one study compared
how perception of aging may vary based on different national
values, as assessed from international surveys (Löckenhoff et al.,
2009). These national values include factors such as the degree of
self-expression (emphasis on the self and individuality) and uncertainty tolerance (tolerance for ambiguity; Hoftstede, 1980).
First, cultures that emphasize self-expression show greater appreciation of older adults’ wisdom from their past experiences. Greater
respect for older adults’ accumulated experiences and knowledge is
often associated with more positive perceptions of aging trajectories
and increased concerns for the well-being of older adults. A high level
of uncertainty tolerance is defined as low acceptance for future
ambiguity and greater compliance with strict rules for stress reduction.
Thus, cultures reporting high levels of uncertainty tolerance may be
more threatened by the unknown future which may lead to a more
negative trajectory of aging. In one study, college students from 26
countries predicted how certain psychological characteristics, including life satisfaction, would change with age (Löckenhoff et al., 2009).
Students from nations scoring higher in self-expression and lower in
uncertainty avoidance perceived greater life satisfaction in old age. In
addition, students who came from countries that had a smaller percentage of older adults perceived that life satisfaction would be higher
in old age. Given that Americans score higher in self-expression,
lower in uncertainty avoidance, and live in a country that has a smaller
proportion of older adults compared to the Japanese, they may also
hold more positive attitudes about their own aging than do Japanese
adults.
In addition, Japanese and Americans have different philosophies
regarding the future, which may also contribute to differences in
perceptions of aging. Japan, influenced by Taoism from China, is
a country where people have a stronger sense of fatalism compared
to the United States (Plath, 1966). Fatalism is the belief that life
unfolds independent of one’s actions, and this lower perception of
control over the future may lead to less perceived change over
time. Moreover, Americans are more likely to engage in self-
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enhancement, whereas Japanese are more likely to engage in
self-criticism (e.g., Kitayama, Markus, Matsumoto, & Norasakkunkit, 1997). Consistent with this view, younger Japanese adults
score higher on measures of pessimism and lower in optimism than
U.S. adults (Heine & Lehman, 1995; Lee & Seligman, 1997;
Scheier & Carver, 1985), and the cultural differences become even
more pronounced with increasing age (Fung, 2013). Given that
optimism and pessimism are also constructs related to how people
perceive the future, these findings suggest that Americans may be
more optimistic about their change in life satisfaction compared to
Japanese adults.
General attitudes about aging may also play a role in how people
perceive their own aging process. Levy (2003) posited that most
people have negative aging stereotypes from childhood that become internalized and develop into self-stereotypes in later adulthood. Despite stereotypes that Asian cultures hold their older
adults in higher regard than do Western cultures, a recent
meta-analysis found that attitudes about older adults were more
negative among Easterners than Westerners (North & Fiske,
2015). These attitudes were linked to the rise in population aging,
most likely leading to intergroup competition for resources. The
authors further suggested that when intergroup competition arises
among older and younger adults, collectivist orientations may
backfire to create more negative views of older adults (North &
Fiske, 2015). Alternatively, Japan has lower rates of morbidity and
lower rates of mortality compared to the United States (see review
by Avendano & Kawachi, 2014). When thinking about their own
life course, the Japanese may perceive themselves as having a
longer and healthier life span than Americans based on these
statistics, so they may envision a more attenuated decline than
Americans. This difference may be strongest among the older age
ranges, where people may look to their peers for information about
their own aging process.

The Current Study
The current study examined how perceptions of past, present,
and future life satisfaction among younger, middle-aged and older
adults in Japan varied by age, and how they compared to those
observed in a U.S. sample. We used two national data sets, one
from the United States (MIDUS) and the other from Japan (Survey
of Midlife in Japan [MIDJA]) that sampled a wide age range of
adults. Based on prior research and life span theories of motivation, we predicted that across both cultures, younger adults would
show positive trajectories of change, perceiving the past as lower
and the future higher than current levels of life satisfaction. We
further predicted that middle-aged adults would perceive stability
from their past to their future (i.e., flatter trajectories of perceived
change). In contrast, older adults were predicted to show negative
trajectories of perceived life satisfaction (where perceptions of past
life satisfaction are similar to current life satisfaction, which in turn
are higher than perceptions of future life satisfaction) across both
cultures. Given the lack of cross-cultural research in this area, we
explored whether age-related perceptions of change across past,
present, and future life satisfaction differ between the Japanese and
U.S. participants.
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Sample and Design
Participants in the current study were from MIDUS II, a national
sample of noninstitutionalized, English-speaking U.S. adults (N ⫽
4,963), and from the MIDJA, a national sample of Japanese adults
living in the Tokyo metropolitan area (N ⫽ 1,027). Data from
MIDUS II were used for the current analyses because of the
proximate time of data collection as MIDJA data. Comprehensive
details of the larger study design can be found in Brim, Ryff, and
Kessler (2004).
Data for MIDUS were collected using telephone interviews and
mailed self-administered questionnaires and data for MIDJA were
collected through mailed self-administered questionnaires. Despite
differences in mode of data collection, the current study used only
two variables, gender and age, from the MIDUS telephone survey.
All other variables of interest for the MIDUS sample were collected via mailed surveys, consistent with the data collection of the
MIDJA sample. A key purpose of MIDJA was to compare associations between psychosocial variables and health outcomes
found in MIDJA with those from MIDUS. Data for MIDUS II
were collected in 2004 –2006 and participants ranged in age from
28 to 84 (M ⫽ 55.43, SD ⫽ 12.45). MIDJA data were collected in
2008 and participants ranged from 30 to 79 years old (M ⫽ 54.36,
SD ⫽ 14.15). Data collection for both studies were approved by
the Education and Social/Behavioral Sciences and the Health
Sciences Institutional Review Boards at the University of WisconsinMadison.
To compare the same age range between the two data sets, we
excluded people older than 79 and younger than 30 in MIDUS. In
addition, the MIDUS sample only included one person in each of
the following ages: 30, 31, and 32. As a result, we limited our
analyses to people aged 33–79 in both samples. This new age
range resulted in a final sample size of 4,803 MIDUS participants
and 974 MIDJA participants. Thus, the final analytic sample of the
current study was 5,777 adults from both nations who ranged in
age from 33 to 79 years old (M ⫽ 55.43, SD ⫽ 12.45). Both
samples had a similar percentage of males (MIDUS ⫽ 46.9%;
MIDJA ⫽ 49.2%) and a greater proportion of individuals in the
MIDUS sample reported more than a high school education
(MIDUS ⫽ 67%; MIDJA ⫽ 43.3%).

Measures
The MIDJA questionnaires parallel those found in MIDUS,
which assess various sociodemographic and psychosocial characteristics, mental health (e.g., affect, life satisfaction, depression),
and physical health. All scales were coded so that higher numbers
reflect greater levels of the construct being measured.
Nation. Respondents from the MIDUS survey were coded as
0 (United States) and respondents from MIDJA were coded as 1
(Japan).
Life satisfaction. Using three separate items, participants
rated their life overall looking back 10 years ago, these days, and
looking ahead 10 years using a scale from 0 (the worst possible life
overall) to 10 (the best possible life overall). We used responses on
these three items to examine the trajectory of past, present, and
future life satisfaction.
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Age. All participants reported their chronological age, which
we divided into ranges to examine how trajectories of past, present, and future life satisfaction varied based on place in the life
cycle. We assessed the last years of younger adulthood by people
who were predominantly in their 30s who ranged from 33 to 40
(MIDUS and MIDJA Group 1, n ⫽ 789; 13.66%). The second two
age ranges captured midlife, ranging from 41 to 65, with the first
ranging from 41 to 53 (MIDUS and MIDJA Group 2, n ⫽ 1,971;
34.12%), and the second from 54 – 65 (MIDUS and MIDJA Group
3, n ⫽ 1,756; 30.40%). To examine perceptions in late life, we
divided older adults into two age ranges, one aged 66 –72 years-old
(MIDUS and MIDJA Group 4, n ⫽ 730; 12.64%) and the other
aged 73–79 years-old (MIDUS & MIDJA Group 5, n ⫽ 531;
9.19%). We report analyses using these age ranges because we
think the results are more easily interpretable, but the results of
models using continuous age variable revealed the same pattern of
results and are presented in the Appendix.
Covariates. Studies examining perceptions of change in wellbeing often adjust for demographic and personality factors such as
marital status, physical health, education, and personality traits
(Lachman et al., 2008; Röcke & Lachman, 2008). Extraversion
and neuroticism are strongly associated with people’s cognitive
evaluations of their lives and Western cultures often report higher
levels of extraversion whereas lower levels of neuroticism compared to Eastern cultures (Diener, Oishi, & Lucas, 2003). Similarly, levels of life orientation are closely related to perceptions of
change in life satisfaction and research indicates higher levels of
optimism future outlook among U.S. adults compared to Japanese
adults (Heine & Lehman, 1995). Thus, we were interested in the
following sociodemographic, psychological and health characteristics that have been associated with well-being outcomes in prior
research: gender (1 ⫽ female; 0 ⫽ male), marital status (1 ⫽
married/partnered; 0 ⫽ single), number of current chronic illnesses which ranged from 0 (no chronic illness) to 3 (more than
three chronic illnesses), and highest level of education (Z-scored
due to different scales between two countries). Personality traits
assessed in both samples included neuroticism (moody, worrying,
nervous, and calm; MIDUS, ␣ ⫽ .71; MIDJA, ␣ ⫽ .50) and
extraversion (outgoing, friendly, lively, active, and talkative;
MIDUS, ␣ ⫽ .76; MIDJA, ␣ ⫽ .84), which were constructed by
calculating the mean score across all the items; responses ranged
from 1 (not at all) to 4 (a lot). Lastly, a life orientation test (LOT)
score was calculated by summing the values of three optimism
items (e.g., “In uncertain times, I usually expect the best; I’m
always optimistic about my future; I expect more good things to
happen to me than bad”) and three reverse-coded pessimism items
(e.g., “I rarely count on good things happening to me; I hardly ever
expect things to go my way; If something can go wrong for me, it
will;” MIDUS, ␣ ⫽ .80; MIDJA, ␣ ⫽ .62).

deleting one item (i.e., calm; New MIDUS, ␣ ⫽ .74; New MIDJA,
␣ ⫽ .61) from neuroticism and two items (i.e., friendly and active;
New MIDUS, ␣ ⫽ .74; New MIDJA, ␣ ⫽ .75) from extraversion,
results indicated evidence of metric MI for all three covariates
(Model 2, Supplementary Tables S1, S2, and S3 in the online
supplemental material) across the United States and Japan.1 Further, result for extraversion also satisfied scalar MI (Model 3,
Supplementary Table 3 in the online supplemental material).2 We
included LOT and neuroticism in the analyses despite the lack of
scalar invariance because our focus was to adjust for potential
effects of these covariates on life satisfaction and not to compare
mean levels of these covariates between the samples.
Following the measurement invariance tests, we used multilevel
modeling (MLM) using SAS Proc Mixed to examine whether
within-person perceived trajectories of life satisfaction vary by
culture and age (Bryk & Raudenbush, 1992). MLM provides
advantages over using a univariate analysis of variance because it
estimates the life satisfaction trajectory for each person (i.e.,
within-person changes in life satisfaction from the past-presentfuture) as opposed to averaging values across all individuals to
calculate mean-levels for each of these variables. Each respondent
provided three ratings of life satisfaction— one for the past, one
present, and one future—resulting in 17,331 repeated observations
nested within 5,777 individuals. We created time variable to represent the slope of life satisfaction (0 ⫽ past, 1 ⫽ present, and 2 ⫽
future), where a positive slope indicated a positive trajectory in which
the responses were successively higher across the three ratings. A
slope close to 0 represents a flat trajectory, where people rated past,
present, and future satisfaction similarly, and a negative trajectory was
one in which past life satisfaction was the highest rating, followed by
current life satisfaction, and the lowest rating being future life satisfaction. To simplify the model structure, we used two-level models
with Level 2 indicating person-level. The intraclass correlation of life
satisfaction pooled across all three measures (past, present, future)
indicated that 45% of the variance was attributable to between-person
differences and the rest was due to within-person variations, justifying
the use of multilevel modeling.
To examine age differences in trajectories of life satisfaction, we
ran a model with age assessed by age ranges (ranging from 1 to 5).
Doing so allowed us to assess the trajectories of life satisfaction
within each age range across the two samples. We also conducted
a sensitivity analysis with a continuous age variable (ranging from
33 to 79) and an age-squared variable. We ran all of these models
first without covariates, and then with covariates. The below
equation shows the model without the covariates:
Life Satisfactionti ⫽ ␤0i ⫹ ␤1(Nationi) ⫹ ␤2(Timeti)
⫹ ␤3(Agerangei) ⫹ ␤4(Nationi)(Timeti)
⫹ ␤5(Timei)(Agerangei)
⫹ ␤6(Nationi)(Agerangei)

Statistical Analyses
We first tested for measurement invariance (MI) on constructs
with multiple-items (neuroticism, extraversion, and LOT) to ensure that the questionnaires are measuring the same constructs in
the United States and Japan (Milfont & Fischer, 2010; Vandenberg
& Lance, 2000). A single factor CFA model was estimated for
each covariate separately using full information maximum likelihood estimation with Mplus (Muthén & Muthén, 2008). After

⫹ ␤7(Nationi)(Timeti)(Agerangei) ⫹ u0i⫹ebi
where ␤0 represents the average value of overall life satisfaction
(pooled across all three measures); ␤1 represents cultural differ1
We concluded support for metric MI for life orientation, neuroticism, and
extraversion based on a change in CFI score of .01 or less (Little, 2013).
2
We concluded support for scalar MI for extraversion based on a change
in CFI score of .01 or less (Little, 2013).
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ences in overall life satisfaction; ␤2 indicates within-person trajectories of life satisfaction from the past to the future; and ␤3
indicates age differences in overall life satisfaction. ␤4 –␤7 represent interaction terms between nation, time, and age ranges.
Where significant interactions emerged, we conducted follow-up
tests using the SAS estimate command to evaluate the nature of the
interactions. All continuous variables were centered at the sample
means.

Given that a greater number of younger Japanese are either
delaying marriage or not marrying relative to both the same-aged
U.S. adults and earlier born Japanese cohorts (Ogawa, 2003;
Tsuya, 2015), we also examined marital status by age ranges.
Fewer Japanese from the first two age ranges (60.7% and 68.9%,
respectively) were married compared to Americans (72.3% and
73.9%). Among the older age ranges, rates were either similar or
higher among MIDJA compared to MIDUS participants (MIDJA
Age Ranges 3–5: 77.4%, 68.3%, and 73.8%, respectively; MIDUS
Age Ranges 3–5: 71.7%; 69.9%, and 62%, respectively).
For other demographic variables, national differences were consistent across the age ranges: Japanese participants had lower levels of
education across all age ranges—Age Ranges 1–5: t(320) ⫽ ⫺3.12,
p ⬍ .001, t(376) ⫽ ⫺2.89, p ⫽ .004, t(408) ⫽ ⫺6.07, p ⬍ .001,
t(232) ⫽ ⫺5.35, p ⬍ .001, t(213) ⫽ ⫺4.81, p ⬍ .001—and each age
range had a similar percentage of women (MIDJA Age Ranges 1–5:
50.6%, 53.7%, 52.6%, 50.6%, and 46.2%; MIDUS Age Ranges 1–5:
55.5%, 52.7%, 51.6%, 56.1%, and 51.4%). Younger and middle-aged
Japanese adults (age ranges ⫽ 1, 2, 3) reported a greater number of
chronic illnesses than U.S. adults. Japanese adults older than 65 years
old, however, reported lower mean levels of chronic illnesses compared to the older U.S. adults (MIDJA Age Ranges 1–5: 1.55, 1.74,
1.90, 1.83, 1.98; MIDUS Age Ranges 1–5: 1.25, 1.52, 1.83, 2.07,
2.22).

Results
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Descriptive Results
Table 1 presents descriptive statistics and correlations of all variables used in the final models. Relationships between most sociodemographic variables and life satisfaction were in the expected directions in both the United States and Japanese samples, whereby being
married and having fewer chronic illnesses, and having higher levels
of extraversion and life orientation were related to higher levels of
perceived past, present, and future life satisfaction. Higher levels of
neuroticism were associated with lower levels of perceived past,
present, and future life satisfaction. Higher education was associated
only with higher levels of present and future life satisfaction in both
nations whereas past life satisfaction showed no association. Being a
woman was related to higher life satisfaction overall (past, current,
and future) in Japan, but only related to lower past life satisfaction in
the United States. Of note, the majority of these covariates appeared
to have stronger associations with life satisfaction for MIDJA compared to MIDUS participants.

Past, Present, and Future Life Satisfaction by Age
Range and Culture
Table 2 shows results from multilevel models examining how
trajectories of life satisfaction (captured by the variable time) were

Table 1
Correlations Among All Variables of Interest for the United States and Japan
Variable
(M, SD or %)
1. Gender (ref ⫽
male, 46.87%)
2. Chronic condition
(ref ⫽ none,
22.71%)
3. Marital status
(Ref ⫽ single,
28.48%)
4. Highest education
(Z score)
5. Neuroticism
(2.08, .69)
6. Extraversion
(2.93, .70)
7. Life orientation
(23.12, 4.80)
8. Age (54.61,
11.72)
9. Age ranges
(Ref ⫽ youngest,
12.72%)
10. Past life
satisfaction (7.40,
1.85)
11. Present life
satisfaction (7.86,
1.54)
12. Future life
satisfaction (8.10,
1.78)

1 (49.18% ⫽ 2 (16.04% ⫽ 3 (29.73% ⫽
9 (18.28% ⫽
Male)
No illness)
Single)
4 (Z score) 5 (1.98, .66) 6 (2.37, .72) 7 (19.41, 3.57) 8 (55.64, 13.39) Youngest) 10 (6.36, 2.01) 11 (6.14, 2.05) 12 (6.00, 2.39)

—

.08ⴱ

⫺.09ⴱ
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.12ⴱⴱ
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ⴱ

.05

ⴱ

⫺.05ⴱ
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—
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ⴱ
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⫺.18ⴱⴱ

.11ⴱ

.11ⴱ

.09ⴱ

.16ⴱⴱ

.08ⴱ

.08ⴱ

ⴱ

ⴱⴱ

⫺.03

.08

—

.07ⴱ

.05

.13

.02

⫺.29ⴱⴱ

—

.35

ⴱⴱ

⫺.27

ⴱⴱ

⫺.26ⴱⴱ

⫺.27

ⴱⴱ

⫺.25ⴱⴱ

⫺.06

⫺.04

⫺.06
.20ⴱⴱ
.06

ⴱⴱ

.11ⴱ

⫺.13ⴱⴱ

⫺.16ⴱⴱ

.28ⴱⴱ

.19ⴱⴱ

ⴱⴱ

.23ⴱⴱ

.16

⫺.15ⴱⴱ
.21

.14ⴱⴱ

⫺.23ⴱ
.32

⫺.09ⴱ

ⴱⴱ

.32ⴱⴱ
.41ⴱⴱ

⫺.17ⴱⴱ

.11ⴱⴱ

.21ⴱⴱ

⫺.44ⴱⴱ

.29ⴱⴱ

—

.03

.04

.24ⴱⴱ

.41ⴱⴱ

⫺.004

.25ⴱⴱ

⫺.06ⴱⴱ

⫺.14ⴱⴱ

⫺.16ⴱⴱ

.04ⴱ

.11ⴱⴱ

—

.97ⴱⴱ

.16ⴱⴱ

.02

⫺.25ⴱⴱ

⫺.005

.24ⴱⴱ

⫺.06ⴱⴱ

⫺.14ⴱⴱ

⫺.16ⴱⴱ

.04ⴱ

.09ⴱⴱ

.96ⴱⴱ

—

.14ⴱⴱ

.02

⫺.23ⴱⴱ

⫺.03

⫺.16ⴱⴱ

.16ⴱⴱ

.19ⴱⴱ

.28ⴱⴱ

.27ⴱⴱ

—

.48ⴱⴱ

.29ⴱⴱ

⫺.02

⫺.03ⴱ

⫺.02

.15ⴱⴱ

.01

⫺.15ⴱⴱ

.20ⴱⴱ

.06ⴱ

⫺.29ⴱⴱ

.25ⴱⴱ

.44ⴱⴱ

.14ⴱⴱ

.13ⴱⴱ

.41ⴱⴱ

—

.67ⴱⴱ

.02

⫺.20ⴱⴱ

.14ⴱⴱ

.12ⴱⴱ

⫺.17ⴱⴱ

.20ⴱⴱ

.35ⴱⴱ

⫺.22ⴱⴱ

⫺.23ⴱⴱ

.13ⴱⴱ

.64ⴱⴱ

—

Note Lower triangle comprises of correlations for the U.S. sample. Upper triangle comprises of correlations for the Japanese sample.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .001.
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Table 2
Multilevel Models Predicting Past, Present, and Future Life Satisfaction by Five Age Ranges
and Nationality
Perceived life satisfaction
without covariates
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Variable

B (SE)

Intercept
Gender, female (ref ⫽ male)
Number of chronic conditions
Marital status, married (ref ⫽ single)
Education (Z score)
Centered neuroticism
Centered extraversion
Centered life orientation
Nationality, Japan (ref ⫽ U.S.)
Time
Nationality ⫻ Time
Age range
Nationality ⫻ Age Range
Time ⫻ Age Range
Nationality ⫻ Time ⫻ Age Range

Perceived life satisfaction
with covariates

df
ⴱⴱ

6.57 (.05)

4,844

⫺.71 (.11)ⴱⴱ
1.06 (.03)ⴱⴱ
⫺.65 (.06)ⴱⴱ
.49 (.02)ⴱⴱ
⫺.22 (.05)ⴱⴱ
⫺.41 (.01)ⴱⴱ
.07 (.03)ⴱ

4,844
9,632
9,632
4,844
4,844
9,632
9,632

b (SE)

df
ⴱⴱ

6.13 (.06)
.17 (.04)ⴱⴱ
⫺.10 (.02)ⴱⴱ
.61 (.04)ⴱⴱ
.04 (.02)ⴱ
⫺.17 (.03)ⴱⴱ
.37 (.03)ⴱⴱ
.09 (.005)ⴱⴱ
⫺.18 (.1)
1.05 (.03)ⴱⴱ
⫺.63 (.06)ⴱⴱ
.49 (.02)ⴱⴱ
⫺.21 (.05)ⴱⴱ
⫺.4 (.01)ⴱⴱ
.06 (.03)ⴱ

4,753
4,753
4,753
4,753
4,753
4,753
4,753
4,753
4,753
9,467
9,467
4,753
4,753
9,467
9,467

Note. Standard errors are indicated by the parentheses.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .001.

related to age range (captured by an interaction between age range
and time), and whether this pattern varied by culture (captured by
a three-way interaction between age ranges, time and nationality)
with or without covariates.
Before adding interactions between nation, time, and age range,
there were significant main effects of each construct (results not
shown in Table 2, but available upon request). A significant main
effect of nation indicated that Japanese adults reported lower life
satisfaction, on average, than U.S. adults. In addition, a main,
positive effect of time (past, present, and future) indicated that,
independent of culture and age, individual perceptions of life
satisfaction were successively higher from the past through the
future ratings. A significant main effect of age range indicated
higher levels of overall life satisfaction for older age ranges
compared to younger age ranges.
All the interactions between nation, time, and age ranges were
significant. With regard to the two-way interaction between time
and age ranges, the post hoc test indicated that the two oldest age
ranges (66 –72 and 73–79) showed negative trajectories of past,
present, and future life satisfaction, whereas the three younger

ranges (aged 33– 40 to 54 – 65) showed positive trajectories. These
post hoc tests revealed a clear linear relationship between age and
the perceived trajectory of life satisfaction, such that the youngest
group exhibited the greatest increase from the past to future life
satisfaction and the oldest group exhibited the greatest perceived
decrease.
This significant two-way interaction between time and age
ranges was further qualified by the significant three-way interaction between nationality, time and age ranges. This three-way
interaction indicated that the relationship between age range and
trajectory of perceived change in life satisfaction varied by nationality. To examine this effect, we compared time slopes of life
satisfaction (past-present-future) for the five different age ranges
by nationality. Table 3 presents, for MIDUS and MIDJA separately, the estimated mean levels of perceived past, present, and
future life satisfaction for each age ranges and the estimated
trajectory slope for life satisfaction for each age range. Table 3 also
includes the results of the contrast analyses comparing the slopes
between Japan and United States for each age range. Figure 1
illustrates these differences.

Table 3
Mean, Slope, and Slope Differences of Life Satisfaction (LS) Ratings in the Past(10 Years Ago), Present(Current), Future(10 Years in
the Future) by Age Groups and Nationality
United States
Age ranges
Age
Age
Age
Age
Age

Range
Range
Range
Range
Range

1
2
3
4
5

Japan

U.S. vs. Japan

Past LS

Present LS

Future LS

Slope

Past LS

Present LS

Future LS

Slope

Slope
difference

6.13 (.06)ⴱⴱ
6.61 (.05)ⴱⴱ
7.10 (.05)ⴱⴱ
7.59 (.06)ⴱⴱ
8.07 (.08)ⴱⴱ

7.18 (.06)ⴱⴱ
7.26 (.05)ⴱⴱ
7.34 (.05)ⴱⴱ
7.43 (.06)ⴱⴱ
7.51 (.07)ⴱⴱ

8.23 (.06)ⴱⴱ
7.91 (.05)ⴱⴱ
7.59 (.05)ⴱⴱ
7.27 (.06)ⴱⴱ
6.95 (.08)ⴱⴱ

1.05 (.03)ⴱⴱ
.65 (.02)ⴱⴱ
.25 (.02)ⴱⴱ
⫺.16 (.02)ⴱⴱ
⫺.56 (.04)ⴱⴱ

5.95 (.10)ⴱⴱ
6.22 (.08)ⴱⴱ
6.49 (.07)ⴱⴱ
6.76 (.09)ⴱⴱ
7.03 (.12)ⴱⴱ

6.37 (.08)ⴱⴱ
6.30 (.07)ⴱⴱ
6.23 (.06)ⴱⴱ
6.16 (.08)ⴱⴱ
6.09 (.10)ⴱⴱ

6.79 (.10)ⴱⴱ
6.38 (.08)ⴱⴱ
5.97 (.07)ⴱⴱ
5.56 (.09)ⴱⴱ
5.15 (.12)ⴱⴱ

.42 (.05)ⴱⴱ
.08 (.04)ⴱ
-.26 (.03)ⴱⴱ
⫺.60 (.04)ⴱⴱ
⫺.94 (.06)ⴱⴱ

.63 (.06)ⴱⴱ
.57 (.04)ⴱⴱ
.51 (.04)ⴱⴱ
.44 (.05)ⴱⴱ
.38 (.07)ⴱⴱ

Note. Standard errors are indicated by the parentheses.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .001.
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Figure 1. Perceived past, present, and future life satisfaction by age range and nationality. See the online article
for the color version of this figure.

In the MIDUS sample, age ranges capturing people 33– 65
years-old showed positive trajectories of change, whereas this
same positive trajectory was only observed among MIDJA participants in the first two age ranges (33– 40 year olds and 41–53 years
old). For age ranges 66 –72 and 73–79, U.S. older adults perceived
a linear decline in life satisfaction from the past to the future,
whereas perceptions of decline in life satisfaction trajectory appeared one age range earlier in Japan. Tests of slope differences
between the two nations revealed significant slope differences
across all age ranges. For example, younger U.S. adults (Age
Range 1; 33– 40) perceived a steeper increasingly positive trajectory of life satisfaction compared to Japanese younger adults. In
contrast, the oldest sample of Japanese adults (Age Range 5;
73–79) perceived greater decreases from past to future life satisfaction compared to their same-aged U.S. peers.
Sensitivity analysis. Our supplementary analyses with a continuous age variable revealed a consistent pattern of results (see the
Appendix). Specifically, there were significant main effects of
age-squared and interactions between age-squared, nation, and
time, suggesting a polynomial pattern of trajectories of life satisfaction by age and by nation. Further, as shown in Supplementary
Table S4 in the online supplemental material, the results of the
main multilevel model analyses were the same when using the
neuroticism and extraversion constructs with the original number
of items, and thus changes to the composition of these measures
did not alter the findings.
Exploratory analysis. To examine whether the Japanese adults
had profiles in life satisfaction that appeared at older ages among
the Americans, we matched the Japanese adults with U.S. adults
who were in the next older age range (e.g., compared 33– 40
year-old Japanese with 41–53 year old Americans, 41–53 year old
Japanese with 54 – 65 year old Americans, 54 – 65 year old Japanese with 66 –72 year old Americans, and 66 –72 year old Japanese
with 73–79 year old Americans), and ran a new multilevel model.
Age Range 1 in the United States and Age Range 5 in Japan were
not included in the analysis because they had no same-age com-

parison range after this artificial shift (e.g., Americans who were
33– 40 did not have Japanese in their 20s who could be compared
to them). Figure 2 presents these results. In this figure, we included
means for the two age ranges that were not included in this new
analysis (Age Range 1 in the United States and Age Range 5 in
Japan) for illustrative purposes. The means for these two age
ranges (presented by dotted lines) were estimated from the original
analysis depicted in Figure 1. The means estimated for the other
four age ranges (displayed with solid lines) in Figure 2 are slightly
different from those in Figure 1 because they were estimated using
a different model (i.e., with fewer age ranges and realigning the
age ranges from the two nations). The results indicated that the
previous significant three-way interaction between the nationality,
time, and age range no longer remained (see Figure 2). Thus, when
we shifted the Japanese participants to make them appear one age
range older than they were, the overall age-related patterns in
trajectories of life satisfaction did not significantly vary from one
another.

Discussion
The current study examined age differences in perceived changes
in life satisfaction, and whether these perceptions varied between the
U.S. and Japanese participants. Consistent with life span theories such
as the theoretical framework of selection, optimization, and compensation (SOC; Baltes, 1997; Staudinger & Lindenberger, 2003) and
motivational theory of life span development (Heckhausen, 2000),
both countries showed similar age-related patterns, whereby the
youngest adults exhibited positive trajectories across perceived past,
present, and future life satisfaction. The trajectory was flatter in later
midlife and negative among older adults. There were slight differences in the curve of this trajectory by cultural group, however. The
youngest U.S. adults had the steepest positive trajectory of all age
ranges, and their trajectory was also steeper than their same-aged
Japanese peers. The age at which people perceived a declining trajectory of life satisfaction was younger among the Japanese adults,
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Figure 2. Japanese perceived past, present, and future life satisfaction pushed forward by one age range. See
the online article for the color version of this figure.

and the decline was much steeper among the oldest Japanese compared to the oldest U.S. participants.

Similar Age-Related Patterns of Perceived Changes in
Life Satisfaction Across Cultures
Despite stability in ratings of current life satisfaction, individuals perceive changes in life satisfaction which may be explained by
changing focus on growth to later maintenance and prevention of
losses. The findings are consistent with implicit theories of motivation including the theoretical framework of selection, optimization, and compensation (SOC; Baltes, 1997; Staudinger & Lindenberger, 2003) and motivational theory of life span development
(Heckhausen et al., 2010). Both theories posit that younger adults,
focused on development and growth, are motivated to perceive
improvement from the past to the present and further anticipate
future gains (Ebner, Freund, & Baltes, 2006; Ross, 1989). As
people age, however, they become more focused on maintenance
and prevention of declines, and perceptions of their past, present,
and future lives are adjusted accordingly (Ebner, Freund, & Baltes,
2006). The two theories vary yet they both emphasize that older
age is related to greater expectancy of loss.
According to the SOC model, later adulthood entails greater
proportion of losses compared to gains, often due to the age-related
decrease in biological functioning and societal and culture-based
resources (e.g., psychological, social, financial, knowledge-based;
Baltes & Smith, 2003; Ebner et al., 2006). For example, younger
adults perceive greater resources and time left in the life span
(gains); thus, show greater motivation to focus on the growthrelated processes such as pursuing and anticipating future growth.
In contrast, older adults begin to perceive the decreasing opportunities and resources in addition to the shortening time left in the
life span. Older adults’ recognition of decreasing resources, therefore, leads to motivational shift such that they anticipate decline in
future well-being and focus on maintenance and prevention of
losses. Successful aging, therefore, is determined by one’s ability
to effectively use (select and optimize) the available resources

such that gains are maximized, and losses are minimized (compensation; Baltes & Smith, 2003).
Motivational theory of life span (Heckhausen et al., 2010) also
highlights the importance of changing context when examining
people’s motivations, goals, and well-being. Each stage of adulthood accompanies different constraints and opportunities (e.g.,
declines in biological and societal resources) such that certain
goals can only be pursued in specific stages of the life span.
Ultimately, congruence of goal and opportunity (e.g., physical and
societal resources) is essential when individuals pursue their goals
such that younger adults are focused on future growth in contrast
to older adults who prioritize maintenance and prevention of future
losses. For example, Ebner and colleagues (2006) found that focus
on maintenance was associated with greater subjective well-being
for older adults, whereas the reverse pattern was found for younger
adults (Ebner et al., 2006). Thus, age differences in goal pursuits
(e.g., growth focus or loss-prevention) may be one explanation for
why older adults perceive declining trajectories of future life
satisfaction despite stability in ratings of current life satisfaction.
Moreover, discounting process posits that anticipation of future
losses allows older adults to better prepare for the unavoidable and
normative declines (Cheng et al., 2009). Perceiving a decreasing
trajectory of life satisfaction may mitigate the impact of losses
because older adults prepare for potential future losses in both
nations. Age differences across the two cultural groups are consistent with these life span theories, showing an arc of perceived
growth and continued growth for the future in relatively younger
adults, and perceived stability and anticipated declines among
relatively older adults.

Cultural Differences in Age-Related Patterns of Past,
Present, and Future Life Satisfaction
Although the overall arching age-related pattern was similar
across both nations, the Japanese and U.S. participants differed in
subtle ways. First, the U.S. sample had more positive views of
their life course trajectory: younger U.S. adults were more posi-
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tive, and older U.S. adults less negative, about changes in their life
satisfaction trajectories compared to their same-aged Japanese
participants. Second, middle-aged Japanese participants perceived
future declines in life satisfaction, whereas anticipated declines in
life satisfaction were only observed among relatively older participants in the U.S. (older adults over 65 years old).
This study did not examine potential reasons why Japanese
participants would perceive a less positive change in trajectories of
life satisfaction, but we offer some possible explanations based on
prior research. First, Japan is a country where national levels of
uncertainty avoidance are higher and national levels of selfexpression are lower than those of the United States (Hoftstede,
1980). These nation-level characteristics are related to more negative views of life satisfaction in old age (Löckenhoff et al., 2015)
and thus may contribute to the more negative perceptions of
change in life satisfaction trajectory in Japan compared to the
United States. People high on uncertainty avoidance prefer structure and predictability; the future, however, is uncertain. Selfexpression, or greater importance placed on autonomy and a focus
on the self, may lead to a greater sense of agency over changes in
one’s future life satisfaction. This greater perceived agency may
also be related to other philosophical differences between Japan
and the United States.
In Japan, people often adopt the philosophy of fatalism, where
life is viewed as predetermined and people have little control or
power to influence their future (Plath, 1966). Further, Eastern
cultures often use secondary control strategies, whereby goals are
adjusted to the environment (Lam & Zane, 2004). In contrast,
people from Western cultures are more likely to endorse philosophies of free will and independence, and often view well-being as
the result of one’s effort and self-determination (Diener & Suh,
2000). Western countries also place strong value and belief on
primary control strivings, where individuals strive to change the
environment to satisfy one’s needs (Langer, 1983). Belief in one’s
ability to change and control the future may explain perception of
more positive trajectory of life satisfaction in the United States, as
less positive trajectories may be interpreted as a personal failure
(Rothbaum, Weisz, & Snyder, 1982; Weisz, Rothbaum, & Blackburn, 1984). Finally, Eastern cultures exhibit greater dialectical
thinking compared to Western cultures such that contradicting
states (e.g., pleasant and unpleasant information) are tolerated and
viewed as mutually dependent (Nisbett, Peng, Choi, & Norenzayan, 2001). Thus, more holistic cognitive processes in Japan,
endorsing both positive and negative information, may explain the
perception of more negative trajectories of change in life satisfaction compared to the U.S. adults.
Future studies can examine how different philosophical and
personality-related constructs influence people’s perceptions of
their aging processes. Researchers have examined age-related
trends of well-being among people who differ in traits such as
optimism and pessimism (Chopik, Kim, & Smith, 2015). Additional characteristics aligned with tolerance for ambiguity and
uncertainty avoidance, however, may be particularly germane to
how people perceive their trajectories of well-being across adulthood.
In addition, older adults comprise a greater percentage of the
population in Japan than in the United States (United Nations,
2013). In 2010, for example, 23% percent of Japanese were 65 and
older, versus 13.1% in the United States (United Nations, 2013).
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Attitudes about older adults have grown more negative in Japan for
years, and researchers attribute this negativity to increasing percentages of older adults in their society (Ogawa & Retherford,
1993). Researchers who reviewed the literature in attitudes of
aging across Western and Eastern cultures stated that demographic
and economic trends may play a larger influence than cultural
values in explaining East–West differences (Löckenhoff et al.,
2015; North & Fiske, 2015). Each of these factors, thus, may
contribute to the more negative perceptions of change in life
satisfaction trajectory in Japan compared to the United States (see
meta-analysis by North & Fiske, 2015), and future studies can
examine the interactive effects among cultural values and economic and demographic factors that contribute to self-perceived
changes across adulthood.

Perceptions of Change Are More Negative at Earlier
Ages in Japan
Above, we discuss possible reasons why U.S. adults view trajectories of aging as more positive than Japanese adults when
considering their life satisfaction. The current study, however, also
found that Japanese adults start having less positive views of
changes in life satisfaction trajectory (i.e., slopes that were close to
zero or even negative in value) at earlier ages than the Americans.
We offer potential reasons for these differences. This discussion is
speculative, as this study did not examine mechanisms that would
explain why Japanese adults in their 40s endorsed negative views
(as indicated by a negative slope for life satisfaction) and not the
same-aged middle-aged Americans.
Midlife is a period of balancing multiple roles and responsibilities in various domains of life such as work and family (Lachman,
2004). Societal responsibilities may lead to greater feelings of
burden and pressure for the middle-aged Japanese adults as filial
obligation (i.e., the duty to one’s parents) is more strongly engrained in their culture compared to Western cultures (Elmelech,
2005; Schwarz & Strack, 1999; Usita & Du Bois, 2005). Ultimately, Japanese middle-aged adults may be more heavily impacted by the increased demands and responsibilities in midlife,
leading to a more negative trajectory of life satisfaction earlier in
adulthood. In addition, people increasingly internalize cultural
norms and values (Fung, 2013; Heckhausen & Schulz, 1995) with
age. Close social relationships are posited to become more salient
and more prioritized with age across all cultures (Carstensen, 2006
& Fung, 2013), but this value may be even more important in
Japan, such that the demands of a more collectivist orientation may
conflict with economic demands of an aging society (North &
Fiske, 2015). This combination of increasing value on social
relationships and demanding roles and duties in Japan may explain
the perception of decline in life satisfaction occurring at earlier
ages among the Japanese adults.
Some social scientists, however, suggest that economic and
demographic factors are even more important for explaining East–
West differences (Löckenhoff et al., 2015; North & Fiske, 2015).
These reasons may also contribute to why declines in trajectories
of life satisfaction are observed at earlier ages in Japan. Although
both nations have high gross domestic product rankings (International Monetary Fund, 2012), Japan experienced a relatively stagnant economy throughout the 1990s and into the 2000s. Concerns
about the economic future may be particularly stressful for Japa-
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nese middle-aged adults who are a sandwiched generation tasked
with caring for both younger and older adults.
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Limitations and Future Directions
Findings from the current study must be qualified by several
limitations. First, life satisfaction was measured by one item asking about overall life satisfaction. Although research has shown
that a single measure of overall life satisfaction is useful when
comparing population samples (Andrews & Withey, 1976), future
research should examine potential differences across specific life
domains. Further, our study examined age-related differences in
the cognitive perception of life satisfaction. Focusing illusion
theory (Kahneman, Krueger, Schkade, Schwarz, & Stone, 2006)
posits that judgment of one’s cognitive life satisfaction is often
biased as people are focused on specific events or aspects of
well-being. Thus, when assessing trajectories of a more general
affective life satisfaction, individuals may be less prone to such
biases. In addition, data collection in both cultures was limited to
people who were willing to fill out lengthy questionnaire surveys
and return them to the researchers. Further, the two data sets had
methodological differences in their collection methods, such that
data were collected approximately three years apart (2004 –2006
for MIDUS and 2008 for MIDJA). The largest historical effect that
occurred during this time was the world’s financial recession,
although ironically this recession did not affect Japan as much as
other countries (Fackler, 2008). However, other historical influences that occurred during those three years could contribute to
differences that we interpret in the current study as cultural differences. Finally, the current study used cross-sectional data, but
future research can examine longitudinal change in life satisfaction
in addition to anticipated change.
The current study established whether hypotheses about agerelated change in perceptions of life satisfaction observed in the
United States generalized to participants in Japan. These hypotheses were based on life span theories of motivation that originated
and have been tested in Western cultures. Age-related patterns are
similar across both the Japanese and U.S. participants, yet important differences by culture also emerged. Future studies need to
examine mechanisms that account for these cultural differences,
and to focus on specific age ranges. One group of particular
importance for future research is middle-aged adults. Studies can
examine reasons why perceptions of aging are negative for Japanese who are in their mid-50s but positive among Americans. We
discuss several possible explanations, but future studies can examine societal and psychosocial factors that may be particularly
important for people in midlife. Future studies can also examine
age and cultural differences in how people perceive different
domains of their life, such as their cognitive functioning, or their
relationships with friends and family members. It is unclear from
this study whether Japanese adults perceive less positive trajectories of change across multiple aspects of their lives, or just in their
overall life satisfaction.

Conclusion
The perceptions people have regarding whether their life is
getting better or worse are associated with a number of health and
well-being indicators (Lachman et al., 2008; Lang et al., 2013;

Cheng et al., 2009). The current study examined age differences in
perceived changes in life satisfaction in Japan and the United
States. Both nations showed similar age-related patterns of perceived changes in life satisfaction, suggesting that life span developmental theories of motivation apply to both Eastern and Western
cultures. We also found, however, that U.S. adults had more
positive views of their aging process. Moreover, anticipated declines in life satisfaction were observed at younger ages for the
Japanese participants. Results suggest that current life span theories of aging predict age differences in how people perceive their
own aging, yet cross-cultural differences exist in the extent to
which people perceive increases or decreases in their life satisfaction over time.
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Appendix
Multilevel Models Predicting Past, Present, and Future Life Satisfaction by Age, Age
Squared, and Nationality
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Perceived life satisfaction
without covariates

Perceived life satisfaction with
covariates

Variable

b (SE)

df

b (SE)

df

Intercept
Gender, female (ref ⫽ male)
Number of chronic conditions
Marital status, married (ref ⫽ single)
Education (Z score)
Centered neuroticism
Centered extraversion
Centered life orientation
Nationality, Japan (ref ⫽ U.S.)
Time
Nationality ⫻ Time
Cage
Cage ⫻ Nationality
Cage ⫻ Time
Cage ⫻ Nationality ⫻ Time
Cage^2
Cage^2 ⫻ Nationality
Cage^2 ⫻ Time
Cage^2 ⫻ Nationality ⫻ Time

7.34 (.04)ⴱⴱ

4,842

⫺.87 (.09)ⴱⴱ
.46 (.02)ⴱⴱ
⫺.6 (.05)ⴱⴱ
.05 (.002)ⴱⴱ
⫺.02 (.005)ⴱ
⫺.04 (.001)ⴱⴱ
.002 (.003)
.001 (.0002)ⴱ
⫺.001 (.0004)ⴱ
⫺.001 (.0001)ⴱⴱ
.001 (.0002)ⴱ

4,842
9,630
9,630
4,842
4,842
9,630
9,630
4,842
4,842
9,630
9,630

6.85 (.06)ⴱⴱ
.18 (.04)ⴱⴱ
⫺.10 (.02)ⴱⴱ
.61 (.04)ⴱⴱ
.04 (.02)ⴱ
⫺.16 (.03)ⴱⴱ
.36 (.03)ⴱⴱ
.09 (.005)ⴱⴱ
⫺.38 (.08)ⴱⴱ
.46 (.02)ⴱⴱ
⫺.6 (.05)ⴱⴱ
.05 (.002)ⴱⴱ
⫺.02 (.004)ⴱ
⫺.04 (.001)ⴱⴱ
.001 (.003)
.001 (.0002)ⴱⴱ
⫺.001 (.0004)ⴱ
⫺.001 (.0001)ⴱⴱ
.001 (.0002)ⴱ

4,751
4,751
4,751
4,751
4,751
4,751
4,751
4,751
4,751
9,465
9,465
4,751
4,751
9,465
9,465
4,751
4,751
9,465
9,465

Note. Standard errors are indicated by the parentheses.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .001.
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