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Abstract

Feeling good is linked to better health in Western contexts. Recent studies show, however, that the
affect-health link is not consistent across cultures. We suggest two reasons for such inconsistency.
The first follows from research showing that North American (versus East Asian) cultures tend to
value high arousal positive (HAP) states, e.g., excited, more than low arousal positive (LAP)
states, e.g., calm. The second is one we propose for the first time. Positive affective experience is
manifest in internal feelingsbut also in affective practices such as taking a bath (a highly valued
affective experience in Japan) or a fitness workout (a highly valued affective experience in the
U.S.). We hypothesized that the HAP feelings/practices-health link would be stronger in the U.S.
versus Japan, and the LAP feelings/practices-health link would be stronger in Japan versus the
U.S.. Using survey samples from the U.S. (V= 640) and Japan (N = 382), we examined how
health outcomes are shaped by positive affective feelings and practices varying in arousal. In a first
set of analyses, HAP feelings predicted better physical and biological health in the U.S. but not in
Japan. No cultural differences were consistently found for the effect of LAP feelings on health. In
addition, engaging in HAP practices predicted better physical and biological health in the U.S.
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whereas engaging in LAP practices predicted better physical health in Japan but not in the U.S..
These findings suggest that the pathways underlying the culture-health link are culturally variable.
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“E-motion. It’s energy in motion that heals us. [...] So the very fact that this is
happening is HUGELY important to your health and self-esteem.”

Dr. C. Northrup
“The way to health is to have an aromatic bath and scented massage every day”
Hippocrates

Strong beliefs and distinct theories about the sources of health and how to improve,
maintain, or endanger health are common across time and contexts. Among these theories,
the role of affective experience for health is particularly recurrent. In the U.S., for instance,
negative affect is widely believed to deplete resources and harm health, whereas positive
affect is believed to build up resources and benefit health (e.g., Fredrickson, 2005). Yet, in
other cultural contexts, affective experience is construed differently giving rise to other
possibilities about the links between positive affect and health and how they might be
assessed. As illustrated by the opening quotes, affective experience can take a variety forms.
It can take the form of an internal feeling that is either high in “energy” or arousal, such as
excited, or one that is low in arousal, such as calm. Further, in many cultural contexts,
affective experience is manifest not only, and not even primarily as an internal feeling, but
also as a behavioral practice such as “going to a party,” or “taking a relaxing bath.” These
multiple ways of construing affective experience and their potential to support health have
yet to be the focus of research.

In this paper, we propose that the pathways underlying the positive affect-health link can
differ across cultural contexts. Using large survey samples --Midlife in the United States
(MIDUS) and Midlife in Japan (MIDJA)--we compare affective experience in the U.S. and
Japan. The MIDUS and MIDJA surveys contain a variety of measures that index affective
experience in multiple ways and so can be used for an initial examination of the
hypothesized variation in the positive affect-health link.

The data analyses reported here are grounded in the research of multiple investigators that
demonstrate ethnic and cultural variation in the affect-health link (e.g., Butler, Lee & Gross,
2007, Cheung & Park, 2010; Consedine, Magai & Hortion, 2005; Curhan et al., 2014,
Kitayama, Markus & Matsumoto, 1995; Ryder, Ban & Chentsova-Dutton, 2012), Drawing
on Affect Valuation Theory (Tsai, 2007), we first examine the arousal level of the feeling
state (highversus fowarousal) and hypothesize that normatively desired arousal level is a
crucial factor in understanding variability in the positive affect-health link. Second, we
explore the idea that affective practices are an important but as yet unexamined factor in
understanding affective experience. In Japan, for example, one of the most affectively
positive and pleasurable experiences, and one widely regarded as a critical component for
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health is the low-arousal activity of taking a bath (Clark, 1994). Here we hypothesize that
normatively appropriate affective practices also have a role in the positive affect-health link
and compare the U.S. and Japan.

Positive affective experience is most often conceptualized and measured as it is commonly
understood in the West or in WEIRD contexts (Henrich, Heine, & Norenzayan 2010;
Kitayama & Markus,1994; Mesquita & Frijda, 1992; Mesquita, Boiger & De Leersnyder;
2016). As a consequence, affective experience has been “psychologized” (Kirmayer &
Ryder, 2016; Ryder et al., 2011) and understood primarily as an internal state of positive
high arousal (Tsai, 2007). Yet as emotion theorists expand the scope of their observations
and analyses, it is increasingly evident that affective experience is multi-faceted and can be
manifest and assessed in ways that differ from those common in WEIRD contexts (e.g.,
Consedine et al., 2005, 2006; Consedine, Magai, Cohen, & Gillespie, 2002; Dzokoto, 2010;
2006; Soto, Perez, Kim, Lee, & Minnick, 2011). For example, emotions can take the form of
positive low arousal as well as positive high arousal (Tsai, 2007; Tsai & Clobert, in press),
and can also manifest as interpersonal events, bodily experiences, and/or as observable
behavioral practices (e.g., Barrett, 2017; Chentsova-Dutton & Dzokoto, 2014; Chentsova-
Dutton & Tsai, 2010; Kitayama, Markus & Kurakawa, 2000; Reimer, Shavitt, Koo &
Markus, 2014; Uchida, Townsend, Markus, & Bergsieker, 2009; Wierzbicka, 1994). Further,
and of particular relevance to the current paper, better physical and mental health are related
to knowledge of emotional norms and the ability and motivation to enact them (Consedine,
Chentsova-Dutton & Krivoshekova, 2014; Tamir et al., 2016). Thus adhering to the
culturally-appropriate nature and form of affective experience is likely an unseen but crucial
factor for health.

Cultural Fit, Affective Experience, Health, and Culture

Across cultures, affective experience matters for health. Indeed, a large body of work has
established a clear and consistent association between the two. For instance, people who
experience more negative affect report lower life satisfaction (Suh, Diener, Oishi, &
Triandis, 1998), more pain and fatigue, and disease (e.g., Geisser, Roth, Theisen, Robinson,
& Riley, 2000; Kubzansky & Kawachi, 2000; Watson, 1988), and are more likely to die
sooner (e.g., Pinquart & Duberstein, 2010). The deleterious effect of negative affect on
health appears to be ubiquitous, persisting across a wide variety of both industrialized and
developing nations (Pressman, Gallagher, & Lopez, 2013). Yet recent studies find that the
magnitude of this effect varies across cultural contexts (Curhan et al., 2014; Kitayama et al.,
2015; Kuppens, Realo, & Diener, 2008; Miyamoto et al., 2013; Tsai, 2017; Tsai & Clobert,
in press). In particular, negative affect is related to worse health outcomes including poorer
physiological functioning, psychological well-being, or physical health in more
individualistic (e.g., Western countries) versus more collectivistic (e.g., East Asian
countries) contexts.

Relative to negative affect (e.g., Consedine et al., 2002, 2005; Consedine & Moskowitz,
2007), the link between positive affect and health has received much less sustained research
attention. Yet increasing evidence points to the health benefits of experiencing positive
affective states such as happiness, excitement, and calm (Boehm & Kubzansky, 2012; Cohen
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& Pressman, 2006). Self-reported positive affect is associated with fewer chronic conditions
(Pressman & Cohen, 2005), higher self-reported health (Pettit, Kline, Gencoz, Gencoz, &
Joiner, 2001), better health-related behaviors (Baruth et al., 2011; Leventhal, Ramsey,
Brown, LaChance, & Kahler, 2008), decreased pain sensitivity and interferences (Finan &
Garland, 2015), fewer sleep problems (Hamilton et al., 2007; McCrae, et al., 2008), and
better immune system and cardiovascular functioning (Davidson, Mostofsky, & Whang,
2010; Marsland, Pressman, & Cohen, 2007; Steptoe, O’Donnell, Badrick, Kumari, &
Marmot, 2008; Steptoe, Wardle, & Marmot, 2005).

Less is understood about whether the association between positive affect and health is a
universal phenomenon. Findings from studies examining this link across cultures are mixed
at best: some show a positive relationship (Sone et al., 2008), others show mixed (e.g.,
gender-specific) or weaker effects (Koizumi, Ito, Kaneko, & Motohashi, 2008; Leu, Wang,
& Koo, 2011; Shirai et al., 2009; Tanno et al., 2009; Yoo, Miyamoto, & Ryff, 2016). For
instance, the link between positive feelings and fewer depressive symptoms was stronger for
European American than Asian-American participants (Leu, et al., 2011). Still, others have
observed no effect of positive affect on biological health among East Asians (Yoo,
Miyamoto, Rogotti, & Ryff, 2017).

Like affective experience, the relationship between affect and health can be shaped by
relevant cultural values, beliefs and scripts, and also by the practices and norms, such as the
affective states people want to feel (Consedine et al., 2014; Ryder et al., 2012; Tsai &
Clobert, in press). As individuals tune into, fit with or follow the affective values and scripts
endorsed by their culture, they are more likely to flourish. Indeed, a fit or match between
individuals and their cultural environments has positive consequences in many domains,
including those of health and well-being (Consedine et al., 2014; De Leersnyder, Mesquita,
Kim, Eom, & Choi, 2014; Levine et al., 2016; Mesquita, Boiger, De Leersnyder, 2016;
O’Reilly, Chatman, & Caldwell, 1991; Riemer, Shavitt, Koo, & Markus, 2014; Scheibe,
English, Tsai, & Cartensen, 2013; Stephens, Markus, & Fryberg, 2012).

One reason that positive affect may not be as beneficial for health in collectivistic and
interdependent cultural contexts may be due to the lesser relative value placed on positive
feelings (see Tsai & Clobert, in press). In North American, individualistic contexts, people
tend to maximize positive (and minimize negative) affect more often and to a greater degree
than people in East Asian, collectivistic contexts (Curhan, et al., 2014; Heine, Lehman,
Markus & Kitayama, 1999; Sims et al., 2015). Since positive affect is less valued in East
Asian contexts, experiencing these states may be normatively inappropriate and may not
lead to better health outcomes.

The value accorded positive affect is only a part of the explanation of this cultural variation,
however. Two further distinctions pertaining to affective experience are also of particular
relevance when studying the positive affect-health link across cultures. First, few studies
differentiate between high arousal positive (HAP) and low arousal positive (LAP) states
when examining whether positive affect shapes health, despite well-established cultural
differences in the valuation of HAP and LAP (e.g., Tsai, Knutson, & Fung, 2006). Second,
affective experience can be conceptualized and assessed as internalized, personal, feelings
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but also as affective practices or observable actions (Barrett, 2015; Kitayama et al., 1995;
Lutz, 1988; Markus & Kitayama, 1994; Mesquita & Frijda, 1992; Potter, 1988; Uchida et
al., 2009). Further, cultural contexts may differ in the relative balance of these aspects of

affective experience.

Cultural Differences in Valuing High Versus Low Arousal Positive States

There is now substantial evidence that cultures vary in terms of the specific types of positive
states they value (Tsai, 2007). Independent cultural contexts (e.g., European American)
emphasize influencing others which requires increases in physiological arousal. In these
contexts, people report wanting to feel high arousal positive (HAP) states like excitement.
On the other hand, many interdependent cultural contexts (e.g., East Asian) emphasize
adjusting to others which is typically accompanied by decreases in physiological arousal.
People In these contexts report wanting to feel low arousal positive (LAP) states like calm
(Tsai et al., 2006; Tsai, Miao, Seppala, Yeung, & Fung, 2007). These cultural differences
found in self-reports of ideal affect are further reflected and reinforced in many widely
distributed cultural products and practices (Mogilner, Aaker, & Kamvar, 2012; Sims,
Koopmann-Holm, Jiang, Fung, & Tsai, 2018; Tsai, Louie, Chen, & Uchida, 2007; Tsai et
al., 2016). These differences in ideal affect also have implications for health and the
conception of well-being. For instance, while increased physical health problems were
associated with feeling dull, sluggish, and other low arousal negative states (the opposite of
HAP states) for European Americans, they were associated with feeling nervous, afraid, and
other high arousal negative states (the opposite of LAP states) for Chinese (Young, Sims,
Charles, & Tsai, 2013). In sum, because Americans value excitement more and define well-
being using more HAP terms, experiencing HAP may lead to better health outcomes. For
Japanese, who are part of an interdependent context in which calm is valued more and well-
being is defined more in terms of LAP states, experiencing more LAP may have positive
consequences for health.

Cultural Differences in Construing Affect as Internal Feeling States and

Overt Behavioral Practices

Relatively little empirical attention has been given to affective practice, yet theorizing on
culture and emotion often characterizes emotions as including behavioral practices. Many
ethnographers and cultural psychologists have proposed that a focus on practices is useful in
less individualized cultural contexts as this may be the way that people commonly
experience emotions. Lutz (1988) suggests, for example, that affective experience can be
conceived as “actions or ideological practices” rather than just internalized “entities.”
Similarly, examining everyday sentiments in China, Potter (1988) observes that the most
appropriate method to understand affective experience may be through the observation of
actions and not through the investigation of the self-reported internal feelings assessed with
traditional Western measurement tools such as questionnaires. As another example, in
Western, individualistic cultural contexts, the loss of a relationship, health, or status tend to
co-occur with intense feelings of sadness or anxiety and labelled depression (Kleinman,
1980; Kirmayer & Ryder, 2016). Yet in more collectivistic cultural contexts (i.e. Chinese,
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Indian, African), loss is associated less with internal feelings and more with bodily aches,
pain or fatigue (Parker, Cheah, & Roy, 2001; Paritala, Nallapaneni, & Chennamsetty, 2014).

Psychologists have offered a number of similar ideas when describing affective experience
in East and Southeast Asia. Summarizing across many different theoretical perspectives on
emotions, Markus and Kitayama (1994) define them as “a set of socially shared scripts
composed of various processes—physiological, subjective and behavioral—that develop as
individuals actively (personally and collectively) adapt and adjust to their immediate socio-
cultural, semiotic environment” (pp. 339-340). Consistent with this view of psychological
experience as practice as well as internal or subjective state, Uchida and colleagues (Uchida
et al., 2009) find that American respondents are likely to localize the origin of affect within
themselves, while Japanese respondents localize the origin of affect outside the self,
typically in the social and behavioral environment of which the person is a part. Related
studies report that in East Asian samples parents and children are less likely to talk about
their respective internal feeling states and more likely to talk with each other about
behaviors and actions (Wang, 2017).

In line with the idea of affective experience as including practices, previous research has
established a clear relationship between individuals’ affective values and preference for
activities (Tsai, 2007; Tsai, Chim, & Sims, 2015). European Americans are more likely to
choose exciting activities such as surfing (vs. calm activities such as reading) for their ideal
vacation or to choose excited (vs. calm) music than Hong Kong Chinese or Asian Americans
(Tsai, 2007). Despite the many suggestions for the need to expand conceptions of affective
experience to include affective practices, there have not been any direct empirical
assessments of the potential impact of affective practices on health or other outcomes.

The current paper makes three contributions to the literature on the association between
affect and health. The first is the use a wide variety of measures of health and well-being to
examine the associations between positive affect and health. The study includes objective
and subjective measures of health and assesses health on three dimensions: physical,
biological, and mental. The physical dimension includes health conditions, functional
limitations, sleep problems, and pain interference. The biological includes the markers
associated with greater biological health risks, i.e., body mass index, blood lipids, and pro-
inflammatory marker. The mental health dimension includes life satisfaction, self-esteem
and psychological well-being. Previous research on the positive affect-health link across
cultures has focused on only one or two health indicators at a time that were often either
subjective (e.g., life satisfaction) or objective (e.g., IL-6, lipid profile) making difficult to
understand the role of positive affect on different aspects of health measured simultaneously.
A second important contribution of this paper is to examine the role of HAP and LAP affect
on health outcomes separately to provide a clearer, more nuanced, picture of the pathways
between positive affect and health association across cultures. Third, the paper explores the
positive affect-health link in the US and Japan by assessing positive affective experience in
multiple ways, i.e., as internalized feeling states using standard instruments (i.e. PANAS)
and as practices using a scale developed to assess daily practices associated with well-being.
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The Present Work

Method

Procedure

Given cultural differences pertaining to the experience and valuation of high and low arousal
positive states, we expect HAP feelings to better predict good health in the U.S. than in
Japan (Hypothesis 1a), and LAP states to be better predictors of good health in Japan
compared to the U.S. (Hypothesis 1b). In the same line, we expect HAP affective practices
to be better predictors of good health in the U.S. versus Japan (Hypothesis 2a) and we
hypothesize that LAP affective practices will be better predictors of good health in Japan
versus the U.S. (Hypotheses 2b).

To test these hypothesis, we analyzed data from the Midlife in the U.S. (MIDUS) and Japan
(MIDJA) surveys because they offered measures of affective experience that were
reasonably culturally appropriate (including both internal affective HAP and LAP states and
practices), a large set of health outcomes (i.e. physical health, biological function, and
mental health), and two cultural contexts (i.e. Western, individualistic and Eastern,
collectivistic). We conducted analyses across two waves of these surveys comparing
participants in the U.S. (2004) and Japan (2008) in which we examined the relationships
between positive feelings varying in arousal (i.e. HAP and LAP) and different health
outcomes (i.e. physical health, biological function, and mental health), as well as the
association between positive affective practices varying in arousal (HAP and LAP practices)
and health outcomes. Notably, the original design of the multiple waves MIDUS-MIDJA
comparison predates Affect Valuation Theory (Tsai, 2007) or the hypothesis that affective
practices may be particularly relevant to health in East Asian contexts. Thus, the available
measures were not designed with these hypotheses in mind.

Participants were recruited through the Midlife in United States (MIDUS) and Japan
(MIDJA) studies. The MIDUS survey, first conducted in 1995-1996, is based on a national
probability sample of midlife and older adults recruited through random digit dialing. The
MIDJA survey, first conducted in 2004, is based on a random sample of Japanese
participants from the Tokyo metropolitan area. The American sample participated in the
second wave of the survey in 2004. The Japanese sample participated in the first wave of the
survey conducted in 2008. The MIDUS (protocol nhumbers 2016-0054 and 2014-0813) and
MIDJA (protocol number 2011-0458) surveys were approved by the Institutional Review
Board of the University of Wisconsin-Madison.

The survey includes a self-administered questionnaire in which participants reported their
affective feelings, subjective health, functional limitations, and psychological well-being
(77ime 1). A subset of participants who provided biological data several months later ( 77me
2) also reported their affective practices and health problems at the same time. Biological
data were collected at the University of Wisconsin-Madison, the University of California-
Los Angeles, and Georgetown University for Americans and at a clinic near the University
of Tokyo for Japanese, and sent to the General Clinical Research Centers (for further details,
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see Coe et al., 2011). A clear illustration of survey’s waves and time points across countries
is available in the supplement (Figure S1).

For this study, participants were a subset of respondents who provided biological data. To
maximize comparability with the Japanese sample, we excluded twins, siblings, and the
Milwaukee subset from the analyses. The final American sample included in total 640
participants (301 males, 339 females; M age = 58.64, SD = 11.72). The participants’
ethnicity was as follow: 583 European Americans, 24 African Americans, 4 Asian
Americans, 3 Native Americans and 26 others (unspecified). In total, the final Japanese
sample included 382 participants (168 males, 214 females; Mage = 55.47, SD=14.04). All
Japanese participants were Asian. See Table 1 for national comparisons in demographic
variables. Although the American sample is slightly older and more educated than the
Japanese, both samples come from an industrialized and modern society, are well-educated
(most of them attended at least some college), and are middle-aged.

Positive Affect.—A total of ten items were initially used to measure positive affective
feelings at 7ime 1 including cheerful, in good spirits, extremely happy, calm and peaceful,
satisfied, full of life, enthusiastic, attentive, proud, and active (Mroczek, D. K., & Kolarz, C.
M., 1998). Participants rated how frequently they experienced each feeling during the past
30 days using 5-point Likert scale (from 1 = a little of the timeto 5 = all the time). We
computed a summary score indexing overall positive affect (USA: a =.92; Japan: a =.92).

Since we aimed to distinguish between HAP and LAP feelings, we conducted a principal
component analysis set to identify two factors (higher and lower arousal) with varimax
rotation (see Table S1 in the supplement). The item extremely happy was excluded from the
analyses since unlike all the other items it included a judgment about the feeling state’s
intensity. Although the initial eigenvalue of the second factor was slightly smaller than 1
(U.S. =.902; Japan = .970), analyses showed that a two-factor solution explained more of
the variance (U.S. = 71.2%, Japan = 67.9%) compared to a one factor solution (U.S. =
61.1%, Japan = 57.1%). The rotated component matrix revealed that satisfied, calm and
peaceful, cheerful, and in good spirits loaded better on the first factor (labeled “lower”
arousal positive or LAP) while enthusiastic, active, prouad, and attentive loaded on the
second factor (labeled “higher” arousal positive or HAP). Except for full oflife, all items
across samples presented factor loading higher than .614 (cross loadings >.462). The item
full of life presented problematic cross loadings especially in the U.S., which made it
difficult to classify it as belonging to factor 1 (loading = .635) or 2 (loading = .544). For this
reason, we excluded this item from our analyses. HAP and LAP factors presented good
reliability (excluding full of life) across cultures (USA: HAP a = .85, LAP a = .87; Japan:
HAP a =.88, LAP a =.78). In accordance, two different variables reflecting HAP and LAP
feelings were created by averaging the ratings of the corresponding items?.

Lpartial correlations controlling for age, gender, and level of education showed a significant association between HAP and LAP
feelings in the U.S., r=.70, p<.001, and in Japan, r= .65, p< .001.
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Multi-group confirmatory factor analyses using AMOS 20 confirmed that this two-factor
model was equivalent across cultures. We followed the analytical strategy described by
Cheung & Rensvold (2002) and examined difference scores of several indices between an
unconstrained model (X2 =331.172,df = 38, p <.001; CFl =.935, RMSEA =.087,
McDonnald’s NCI = .866, Gamma Hat = .989) and a model constrained to present equal
structural weights (X2 =343.170,df = 44, p < .001; CFIl = .934, RMSEA =.082,
McDonnald’s NCI = .864, Gamma Hat = .987) across samples. Overall, fit indices supported
the validity of a two-factor model for positive affect across cultures (see Cheung &
Rensvold, 2002), AXZ =11.998, Adf = 6, p =.062 (not significant); ACFI = -.001
(difference < -.01). ARMSEA = -.005 (difference < .01), AMcDonald’s NCI = -.002
(difference < -.02), Agamma Hat = —.002 (difference < —.005).

HAP and LAP Practices.—Positive behaviors or practices were measured at 7ime 2
using a subset of items from the Positive Events Schedule (MacPhillamy & Lewinsohn,
1982) that measures the frequency of engaging in practices associated with positivity. We
chose twelve practices with high face validity representing HAP states (/aughing, going to a
party, learning to do something new, having a good fitness workout, amusing people, and
being with happy people) and LAP states (appreciating nature, reading, taking a relaxing
bath, seeing beautiful scenery, praying or meditating, and being relaxead). Participants were
asked how frequently they engaged in each activity in the past 30 days on a 3-point Likert
scale from 1 = neverto 3 = 7 times or more. MIDUS and MIDJA survey included additional
behaviors (46 events in total) that we did not include since they were not obviously
identified as being associated with HAP or LAP (e.g., planning trips, helping someone,
having spare time, or shopping). To confirm our classification, we asked European American
(N =10) and Japanese (A= 28) undergraduate coders to categorize the affective practices as
calming, exciting, or neither. Coders reached substantial agreement (Hallgren, 2012; Landis
& Koch, 1977) when classifying practices (USA: Fleiss’ Kappa = 0.49; ICC = 0.93, 95% CI
= [0.85, 0.98]; Japan: Fleiss’ Kappa = 0.61; ICC = 0.98, 95% IC =[0.97, 0.99])2.
Specifically, more than 70% of American raters and 60% of Japanese raters identified LAP
practices as calming while HAP practices were classified as exciting by more than 70% and
75% of the American and Japanese raters, respectively. Additional factorial analyses are
available in the supplement (see Table S2).

Multi-group confirmatory factor analyses of the MIDUS and MIDJA sample ratings using
AMOS 20 confirmed that this two-factor model was overall equivalent across cultures (USA
and Japan). While comparing between an unconstrained model (X2 =304.895,df =106, p <.
001; CFIl =.876, RMSEA = .043, McDonald’s NCI =.907, Gamma Hat = .995) and a model
constrained to present equal structural weights (XZ = 340.403,df = 116, p < .001; CFI = .860,
RMSEA = .044, McDonnald’s NCI = .896, Gamma Hat = .993), fit indices supported the
validity of a two factor model for positive affective practices across cultures (see Cheung &
Rensvold, 2002), Ax? = 35.508, Adf = 10, p <.001; ACFI = -.016 ; ARMSEA = .001;

2\We additionally reported the ICC since we can also consider our categorization as ordinal. The kappa statistic quantifies inter-judge
reliability as all-or-nothing agreement while the ICC incorporates the magnitude of the disagreement (Hallgren, 2012). In our
classification of affective practices, we can indeed consider that categorizing an affective practice theorized to be exciting as calming
(which is the opposite) is worse than classifying this practice as neither exciting nor calming.
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AMcDonald’s NCI = -.011; Agamma Hat = —.002. Therefore, we averaged ratings across
each set of six items to create overall scores for HAP and LAP practices (HAP: USA a =.
62; Japan a = .62; LAP: USA a = .55; Japan a = .66)3.

Health Outcomes.—To measure different aspects of mental, physical, and biological
health, we used nine indices that were the only ones available in the dataset (i.e., physical
health outcomes) and/or have been previously differently linked to affective experience
across cultures (i.e., biological and mental health outcomes), including both subjective and
objective measures. At 7ime 1, participants reported their (a) functional limitations (7
items). At Time 2, participants reported (b) number of health symptoms and conditions, (c)
sleep problems (19 items; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989), (d) pain
interference (5 items), (¢) Body Mass Index, (f) interleukin-6 (IL-6) as a biomarker of
inflammation, and (g) blood lipids as a measure of bad cholesterol (the ratio of total to HDL
cholesterol) were additionally collected. At 7ime 1, participants also reported their (h) life
satisfaction (6 items; see Prenda & Lachman, 2001), (i) self-esteem (7 items; Rosenberg,
1965), and (j) psychological well-being (18 items; Ryff, 1989).

Physical Health.—(a) Participants indicated their functional limitations by rating how
much their health limits them in doing seven different daily practices (e.g., lifting and
carrying groceries, climbing several flights of stairs) on a 4-point Likert scale ranging from 1
=not at allto 4 = a lot. We calculated the mean across the seven items to create a single
score (USA: a =.93; Japan: a = .88). Functional limitations were the only physical health
outcome measured at Time 1. (b) Participants reported the total number of health symptoms
and conditions they suffered out of a possible twenty-five (e.g., asthma, arthritis, heart
disease). A continuous variable based on the total number of chronic conditions checked by
the participant was then created. (c) Participants indicated sleep problems using the Pittsburg
Sleep Quality Index (Buysse et al., 1989) which includes seven dimensions (i.e. subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use
of sleeping meds, and daytime dysfunctions). Items comprising these seven components
have different response format and we followed the procedure described by Buysse and
colleagues to calculate a Global Sleep Score (see Buysse et al., 1989). The final score
(ranging from 0 to 21) is the sum of each dimensions’ score (ranging from 0 to 3) with
higher scores indicating more sleep problems. (d) Finally, participants indicated pain
interference by rating the extent to which pain interfered with their practices, mood,
relations, sleep, and enjoyment over the past week from a scale of 0 = dlid not interfereto 10
= completely interfered (USA: a = .92; Japan: a = .89). We averaged across the five ratings
to create a final score.

Biological Health.—Since Body Mass Index (BMI), inflammation, and cardiovascular
risk are all important indices of biological health risk and have been previously linked with
positive affect (Boehm & Kubzansky, 2012; Stellar et al., 2015; Yoo et al., 2016), we
focused on these three outcomes. () BMI was computed by dividing weight (in kilograms)
by height squared (in meters). We assessed the (f) pro-inflammatory marker interleukin-6

3partial correlations controlling for age, gender, and level of education showed a significant association between HAP and LAP
practices in the U.S., r=.41, p<.001, and in Japan, r= .57, p<.001.
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(IL-6) as a biomarker of inflammation and (g) blood lipids as a measure of bad cholesterol
(the ratio of total to HDL cholesterol). Frozen blood samples were shipped on dry ice from
the three General Clinical Research Centers in the United States and from Tokyo to a single
testing laboratory (MIDUS Biocore Laboratory, University of Wisconsin, Madison, WI).
Serum IL-6 levels were determined by high-sensitivity enzyme-linked immunosorbent assay
(ELISA; Quantikine, R&D Systems, Minneapolis, MN), with a lower sensitivity of detection
at 0.16 pg/ml. All values were quantified in duplicate; in cases of a value greater than 10
pg/ml, the sample was rerun in diluted sera to fall on the standard reference curve. Total and
HDL cholesterol were assayed at Tokyo labs and Meriter Labs (Madison, WI), using a
Cobas Integra analyzer (Roche Diagnostics, Indianapolis, IN). To reduce the effect of
extreme outliers, we winsorized a small number of high IL-6 (n = 7) and total cholesterol (n
= 3) values to 3 standard deviations from the mean (calculated separately for each culture;
see Boylan & Ryff, 2013, and Miyamoto et al., 2013, for similar approaches). Because the
distributions of both markers were positively skewed, values were log-transformed.

Mental Health.—(h) Participants rated their overall life satisfaction regarding six domains
(i.e. health, work, relationship with family, marriage, life in general, and finances) from 0 =
worst possibleto 10 = best possible (USA: a = .73; Japan: a =.70). We averaged across the
six items to create a single score of life satisfaction. (i) To measure self-esteem (Rosenberg’s
Self-Esteem Scale, 1965), participants indicated their agreement with seven different
statements (e.g., “I am able to do things as well as most people”, “On the whole, | am
satisfied with myself”) on a 7-point scale from 1 = strongly disagreeto 7 = strongly agree
(USA: a =.78; Japan: a = .70). We summed the value of all items to create a single score of
self-esteem. (j) To measure psychological well-being (Ryff” Scale of Psychological Well-
Being, 1989), participants responded to 42 questions tackling six different dimensions (i.e.
autonomy, environmental mastery, personal growth, positive relations, purpose in life, and
self-acceptance; USA: a = .93; Japan: a =.92). Participants were asked to what extent they
endorsed each item on a 7-point Likert scale. For each dimension, we summed across items
and then averaged across dimensions to reflect a single measure of psychological well-
being.

Data Analysis

To test Hypotheses 1aand b, we conducted three multivariate analyses of variance
(MANOVAS) to test for the effect of country, HAP/LAP feelings as well as the interaction
between country and HAP/LAP feelings on three sets of variables: physical health (i.e.,
health conditions, functional limitations, sleep problems, and pain interference), biological
health (i.e., body mass index, blood lipids, and pro-inflammatory marker), and mental health
(i.e., life satisfaction, self-esteem and psychological well-being). Control variables such as
participants’ age, gender, and level of education were additionally included in our analyses.
When the multivariate test was significant (or marginally significant) for one set of health
variables, the distinctive effect of HAP/LAP feelings by country for each health outcome are
detailed. The same analytical strategy was used to test Hypotheses 2aand 2b. HAP and LAP
practices as well as the interaction between country and HAP/LAP practices were entered in
the model instead of feelings. Descriptive statistics for all variables separately by country are
reported in Table 1. Given a relatively high correlation between HAP and LAP feelings
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(U.S.: r=.70, p<.001; Japan: r= .65, p<.001), we additionally tested for multicollinearity
among the independent variables entered in the multivariate models. No Variance Inflation
Factor (VIF) exceeded 2.29 which is below the various recommended thresholds for
multicollinearity of 10, 5, or 3.3 (Hair, Black, Babin, & Anderson, 2009; Kock & Lynn,
2012). Nevertheless, it still indicates a bias in estimated standard errors of the predictors
which we should keep in mind. Similar analyses were conducted for the multivariate models
including HAP/LAP practices and no VIF value exceeded 1.8.

Hla: HAP feelings predict better health more in the U.S. than in Japan.

HAP Feelings and Physical Health.—In accordance with our predictions, besides a
main effect of HAP feelings, F(4,926) = 7.80, p < .001, 2 = .03, multivariate tests showed a
significant interaction between country and HAP feelings in predicting physical health
outcomes, A4,926) = 4.62, p=.001, n2 = .02. (a) For functional limitations, the tests of
between-subject effects indeed showed a significant interaction between country and HAP
feelings, A(1,998) = 13.18, p< .001, n2 = .01. HAP feelings predicted fewer functional
limitations in the U.S., but not in Japan as displayed !'n Table 2 in the main manuscript. (b)
For number of symptoms and conditions, we did not find a significant interaction between
country and HAP feelings, A1,998) = 0.26, p=.610, 0?2 = .00. (c) For sleep problems, we
also found a significant interaction between country and HAP feelings, A1,998) = 5.53, p
=.019, n2 = .01. HAP feelings predicted fewer functional limitations in the U.S., but there
was no effect in Japan (see Table 2). (d) For pain interference, between-subjects effects tests
revealed a significant interaction between country and HAP feelings, A1,998) =7.24, p=.
007, 2 = .01. HAP feelings were associated with less pain in the U.S., but not in Japan (see
Table 2). Results are further illustrated in Figure 1, top panel.

HAP Feelings and Biological Health.—In line with Hypothesis 1a, multivariate tests
revealed a significant interaction between countries and HAP feelings in predicting
biological health outcomes, A3,849) = 6.96, p< .001, n2 = .02. No main effect of HAP
feelings was found, A3,849) = 1.23, p=.297, 2 = .00. (e) For Body Mass Index, between-
subjects effects tests indeed showed a significant interaction between countries and HAP
feelings, A1,851) = 10.68, p=.001, 12 = .01. HAP feelings significantly predict lower BMI
in the U.S., but not in Japan (see Table 2). (f) In a similar vein, for inflammation, a
significant interaction between country and HAP feelings was found, A1,851) = 11.24, p=.
001, 12 = .01. HAP feelings predicted lower inflammation in the U.S., but not in Japan (see
Table 2). (g) Finally, similar results were found for bad cholesterol. The between-subjects
effects tests revealed a significant interaction between country and HAP feelings, A1,851) =
7.98, p=.005, )2 = .01. HAP feelings marginally predicted lower cholesterol in the U.S.,
but not in Japan (cf. Table 2). Results are further illustrated in Figure 1, top panel.

dwe only report significant main effects in the following section. Statistics for non-significant main effects are nevertheless available
on demand. Negative affect was not used as a control variable in the subsequent analyses. Doing so, however, does not change the
pattern of reported results.
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HAP Feelings and Mental Health.—Finally, multivariate analyses of variance while
showing a main effect of HAP feelings on mental health outcomes, A3,996) = 71.67, p<.
001, 2 = .18, did not reveal an interaction between countries and HAP feelings, A3,996) =
0.89, p=.445, n2 = .00. In accordance with our analytical strategy, we did not detail the
results separately by each mental health outcome given the non-significance of the
multivariate test. Results are further illustrated in Figure 1, top panel.

H1lb: LAP feelings predict better health more in Japan than in the U.S.

LAP Feelings and Physical Health.—Contrary to our hypothesis, although multivariate
analyses showed a significant main effect of LAP feelings, A4,926) = 6.91, p<.001, 12 =
03, the interaction between countries and LAP feelings was not found to be significant,
F4,926) = 1.36, p=.247, n2 = .00. Results are further illustrated in Figure 1, bottom panel.

LAP Feelings and Biological Health.—While multivariate tests did not show a main
effect of LAP feelings in predicting biological health, A3,849) = 0.86, p = .459, 2 = .00,
we found a significant interaction between countries and LAP feelings, A3,849) =2.93, p
=.033, 2 =.01. When looking more closely at the between-subjects effect tests distinctly
for each biological health outcome, we found a significant interaction between countries and
LAP feelings \for (f) inflammation, R1,851) = 7.41, p=.007, n? = .01, but not for (e) Boady
Mass Index, R1,851) = 2.18, p=.140, n? = .00 or (g) bad cholesterol, R1,851) = 2.11, p=.
146, 2 = .00. Not in line with our predictions, LAP feelings marginally predicted sigher
levels of inflammation in the U.S., but not in Japan (see Table 2). Results are further
illustrated in Figure 1, bottom panel.

LAP Feelings and Mental Health.—Finally, multivariate analyses of variance revealed
both a main effect of LAP feelings, A3,996) = 44.39, p<.001, n2 = .12, as well as a
significant countries x LAP feelings interaction, A3,996) = 5.64, p=.001, n2 = .02. When
results were detailed by each mental health outcome, we found a significant interaction
between countries and LAP feelings for (i) se/f-esteem, A1,998) = 4.63, p=.032, ) = .00,
and (j) psychological well-being, R1,998) = 11.50, p=.001, n2 = .01, but not for (h) /ife
satisfaction, F(1,998) = 1.72, p = .190, 12 = .00. Contrary to our hypothesis, LAP feelings
predicted higher self-esteem in the U.S., but not in Japan (see Table 2). In the same vein,
LAP feelings were a stronger predictor of better psychological well-being in the U.S. than in
Japan. Results are further illustrated in Figure 1, bottom panel.

H2a: HAP practices predict better health more in the U.S. than in Japan

Since HAP and LAP practices were measured at Time 2 (see Figure S1), we only used
health indicators measured at 7ime 2as outcome variables including for physical health: (a)
the number of symptoms and conditions, (b) sleep problems, and (c) pain interference; and
for biological health. (d) Body Mass Index, (e) interleukin-6 (IL-6) as a biomarker of
inflammation, and (f) blood lipids as a measure of bad cholesterol (the ratio of total to HDL
cholesterol).

For physical health, as anticipated, multivariate tests showed a significant countries x HAP
practices interaction, A3,795) = 7.66, p < .001, n? = .03, while no significant main effect of
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HAP practices was found, A3,795) = 1.22, p=.303, 12 = .00. Detailed between-subjects
effects tests showed significant interactions between countries and HAP practice for (a)
number of symptoms and conditions, F1,797) = 6.06, p=.014, n2 = .01, (b) sleep
problems, A1,797) = 8.03, p=.005, n2 = .01, and (c) pain interference, 1,797) = 18.65, p
<.001, 2 = .02. Further analyses revealed that, HAP practices predicted fewer symptoms
and conditions, fewer sleep problems, and less pain in the U.S., but not in Japan (see Table
3). Results are further illustrated in Figure 2, top panel.

For biological health, while we found no main effect of HAP practices, A3,842) =0.99, p
=.399, 2 = .00, multivariate tests showed a marginally significant interaction between
countries and HAP practices, A3,842) = 2.33, p=.073, n2 = .01. Between-subjects effects
tests revealed a significant country x HAP practices interaction for (d) Body Mass Index,
FA1,844) = 4.11, p=.043, n2 = .01, and (f) bad cholesterol, F(1,844) = 4.38, p=.037, 12 =.
01, but not for (e) inflammation, R1,844) = 1.74, p= 187, % = .00. Further analyses
revealed that HAP practices were associated with marginally lower BMI in the U.S., but
there was no effect in Japan. In addition, HAP practices predicted lower cholesterol in the
U.S., but marginally predicted more cholesterol in Japan (see Table 3). Results are further
illustrated in Figure 2, top panel.

H2b: LAP practices predict better health more in Japan than in the U.S.

For physical health, while no main effect of LAP practices was found, A3,795) = 1.33, p=.
263, 12 = .01, multivariate tests showed a significant countries x LAP practices interaction,
A3,795) = 3.93, p=.008, 12 = .01. More detailed analyses separately by physical health
outcome revealed a significant interaction between countries and LAP practices for (a)
number of symptoms and conditions, F1,797) = 5.03, p=.025, n?2 = .01, (b) sleep
problems, A1,797) = 5.71, p=.017, n2 = .01, and (c) pain interference, A1,797) = 6.93, p
=.009, 2 = .01. Simple slopes analyses (cf. Table 3) showed that, although no significant
coefficient was found, LAP practices tend to be positively associated with symptoms/
conditions in the U.S., B =.035, p=.415, and negatively associated in Japan, p = -.054, p
=.381. In support of our hypothesis, LAP practices predicted fewer sleep problems and less
pain in Japan, but not in the U.S. Results are further illustrated in Figure 2, bottom panel.

Finally, regarding biological health, multivariate tests showed neither a main effect of LAP
practices in predicting better biological function, A3,842) = 0.40, p=.751, 2 = .00, nor a
significant countries x LAP practices interaction, A3,842) = 0.93, p = .424, 2 = .00. Results
are further illustrated in Figure 2, bottom panel.

Discussion

Overall, we found strong support for the hypothesisla that in the U.S. compared to Japan,
HAP feelings would predict better physical and biological health. Among Japanese, HAP
feelings did not predict most of the health outcomes, and this was particularly evident for
physical and biological health. These findings with positive feelings are in line with previous
work by Curhan et al., (2014) finding that negative feelings also do not predict well-being as
strongly in Japan compared to the U.S.. We did not find support for Hypothesis 1b that low
arousal positive feelings would be associated with better health more in Japan versus the
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U.S.. In fact in some cases, LAP feelings predicted better health more strongly in the U.S.
than in Japan (e.g., symptoms and conditions, self-esteem, and psychological well-being),
which is the opposite of what we predicted, and in other cases LAP feelings predicted worse
health in the U.S. (e.g., inflammation).

Although HAP feelings were better predictors of both physical and biological health in the
U.S. than in Japan, this was not the case for mental health. HAP feelings predicted better
mental health in both the U.S. and Japan and LAP feelings predicted self-esteem and
psychological well-being more in the U.S. than in Japan. Thus, our hypotheses were not
supported (and even contradicted) when examining measures of mental health. In
interpreting these findings, it is essential to note that virtually all measures of mental health
have been developed and validated in the U.S.. Furthermore, the affective feeling states
measure was strongly skewed towards HAP feelings making it difficult to adequately
measure LAP states.

To highlight the theoretically significant questions of whether cultural variation in how
people construe emotions may help account for inconsistencies in the affect-positive health
link, we titled the paper with the question: “Feeling excited or taking a bath: Do distinct
pathways underlie the positive affect-health link in the U.S. and Japan?” Assuming that
affective experience can be manifest and measured in a variety of ways, for example, as high
arousal or as low arousal, as internal feelings and as behavioral practices, we reasoned that
Western and Eastern cultural contexts may well reflect and foster different manifestations of
affective experience. The analyses of the relevant measures of MIDUDS/MIDJA datasets
suggest that the answer to the title’s question is a partial “yes.”

Specifically, we observed significant cultural differences in the relationship between positive
affect and health in two relatively comparable samples. The U.S. and Japan are both
modernized, democratized, industrialized societies with well-developed systems of health
care. Yet these two societies are markedly different in their historically derived ideas about
affect and in the everyday social practices that lend form and organization to affective
experience (Markus & Kitayama, 1994; Mesquita & Leu, 2007). Consistent with our
hypotheses, we found that HAP feelings, such as excitement, predicted better physical and
biological health in the U.S. but not in Japan. Contrary to our expectation, LAP feelings did
not predict better health to a greater extent for Japanese than Americans. With respect to
practices, engaging in HAP practices predicted better physical (i.e., sleep quality and pain)
and biological health (inflammation) in the U.S. than in Japan. Engaging in LAP practices
predicted better physical health in Japan but not in the U.S.. These findings suggest that the
pathways underlying the culture-health link are culturally variable and deserve more
research attention,

The current research builds upon previous work examining the association between affect
and health across cultures in several important ways. First, we were able to analyze data
from national samples that vary in terms of their predominant cultural prescriptions. As
such, it is likely that the variation we observed in the relationships between positive affect
and health are due at least in part to differences in culturally constituted and maintained
values, beliefs, and practices. Second, most work examining positive affect and health does
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not differentiate among subtypes of positive affect. Our findings align with previous work
that does distinguish high from low arousal positive states both in terms of cultural
differences in preferences for these states and in how each may shape behavioral outcomes
independently (e.g., Sims et al., 2018; Tsai, 2007). Third, while many studies have
investigated the role of positive affect in physical health, biological function, and mental
health, none have comprehensively assessed the relationship between high and low arousal
positive affect and all three types of outcomes simultaneously.

These results leave several important questions unanswered, however. Why was no
significant cultural variation observed in the effect of positive affective feelings on mental
health? It may be that psychological well-being and self-esteem are more strongly linked to
high arousal positive feelings because they focus on American ideals of independence, self
enhancement, and the expression of positive attributes (Curhan, et al., 2014; Heine, et al.,
1999; Markus & Conner, 2014). The core definition of well-being used to develop these
measures is anchored in HAP feelings and independent goals (Qu et al., manuscript in
preparation). The majority of the specific items used in the mental health measures focus on
autonomy, environmental mastery, self-acceptance and enhancement. For example, in the
Ryff Psychological Well-Being measure used here, only one sub-scale (i.e., positive
relations with others) is oriented towards interpersonal goals (Ryff, 1989). Most of the items
in the scale assess HAP feelings (e.g., “I like most parts of my personality”. Since
independent goals have been showed to be strongly related to HAP affect (Tsai et al., 2007),
which is mainly what the PANAS measures, this may explain the lack of observed cultural
variation for mental health.

A second question from these results concerns the relatively greater importance of affective
experience, whether HAP or LAP, in the U.S.. Viewed as a whole these results could suggest
the possibility that positive affective experience of any type—HAP or LAP, feelings or
practices--is more predictive of health in the U.S. than in Japan (Curhan et al., 2014). This
suggestion poses the challenging issue of whether the form of the measures of affective
experience used in these surveys are equally culturally appropriate for both contexts. It also
raises the questions of what else might predict health in Japan and in other settings outside
the mainstream U.S. and how it could be assessed (see Bastian, Kuppens, De Roover &
Diener, 2014 for a related discussion of culture and life satisfaction). Our findings suggest
that the development of a variety of measures of affective experience beyond self-ratings of
internal feelings should be included. Such measures might include self-reports of everyday
affective practices, reports from close others, expert observations of the respondent’s
affective practices, interpersonal or relational experiences, and fit or match with cultural
norms or expectations of the right way to feel and act (DeLeersnyder et al., 2014; Reimer,
Shavitt, Koo & Markus, 2014; Tsai & Clobert, in press).

To rigorously test our hypotheses, we used large surveys assessing different types of positive
affective experiences and multiple health outcomes in two national contexts. In doing so,
however, there are some clear limitations of the current work. First, we used existing
measures available to us in the MIDUS and MIDJA surveys and thus, we were limited to the
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types of affective feelings and practices that were already assessed. In addition, our
measures of HAP and LAP feelings were highly correlated which considerably inflated the
variance of our predictors. Future studies are needed to replicate these findings with
measures specifically designed to examine these hypothesized differences in high and low
arousal feelings and to assess low and high arousal affective practices. Second, we examined
only three types of biomarkers to assess biological function. While there are other
biomarkers available in these surveys, we focused on these ones because they have been
previously linked to positive emotional experience (e.g., Boehm & Kubzansky, 2012; Stellar
et al., 2015; Yoo et al., 2017). Future work should consider other biomarkers. Third, while
our hypotheses were theoretically derived, we based them on the assumption that cultural
differences in the associations between positive affect and health are due to pervasive
cultural differences in emotional values, construals, and normative practices. However, given
the measures available in these datasets, we were unable to directly examine this possibility.
Follow up studies could explore these potential mechanisms as well as the causal direction
of each. Finally, the American sample only includes a small percentage of non-White
participants making it difficult to test our hypotheses on an ethnically diverse American
population. We could indeed have expected variations in the positive affect-heath link within
the American sample across ethnic groups (e.g., Asian Americans could be more similar to
Japanese).

Implications

The results reported here are the first test of our hypotheses about cultural variability in the
pathways between positive experience and health and require replication. This first study,
however, raises important theoretical, methodological, and practical questions. Theoretically,
many models of affect and health are limited to the analysis of internal affective feeling
states and have yet to fully consider the multiple hypothesized pathways through which
people value, construe or experience emotion. Our findings highlight the importance of
doing so for understanding the relative impact of certain positive affective experiences on
health and well-being. The current research adds to a growing literature demonstrating that
cultural beliefs and practices regarding affect shape not only our subjective assessment of
health but also our bodily responses as well.

Methodologically, our results suggest greater attention to the conceptualization and
measurement of positive affect. Because we find that high arousal and low arousal positive
affect differentially predict health outcomes, assessments of positive affect should be
balanced accordingly to ensure that each type is adequately represented. In addition,
affective practices and norms should also be considered in addition to feeling states,
especially in cultural contexts that promote interdependence and fitting in with and adjusting
to others (Reimer et al., 2014). As intra-national cultural diversity increases, widely used
measures such as the PANAS that are largely comprised of high arousal feeling states may
not be sufficient for assessing well-being across or within countries (See Hitokoto & Uchida,
2015 for A discussion of cultural variation well-being.)

Finally, our findings also have implications for efforts to promote well-being in clinical,
educational and workplace settings, as well as for large scale campaigns such as happiness
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challenges. Positive feelings may be more beneficial to health in cultural contexts that value
those states, especially for feeling high arousal positive states. By comparing cultures that
differ systematically in terms of how they understand, value, and construe emotion, we may
be able to determine why positive affect is so important for health in many U.S. American
settings, and determine to what extent positive affect matters for physical, biological, and
mental functioning in other in settings grounded in different assumptions and theories about
the nature and role of emotions.. Our findings indicate that while feeling good (i.e., feeling
positively in the sense of high arousal positive internal states, such as excitement) may help
to prevent illness and promote wellness in some contexts, this may not be universally the
case. In some contexts, for example, doing good (i.e., behaving in normatively appropriate
ways such as taking a bath) may be an important pathway to health and wellness. In general,
health promotion efforts that seek to optimize well-being are likely to be more effective to
the extent that they are a fit with culturally pervasive and normative ideas and practices
about affect and health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

References

Barrett LF (2015). Ten common misconceptions about the psychological construction of emotion.
Chapter in Barrett LF and Russell JA (Eds.), The psychological construction of emotion (pp. 45—
79). New York, NY: Guilford.

Barrett LF (2017). How emotions are made: The secret life the brain New York, NY: Houghton-
Mifflin-Harcourt.

Baruth M, Lee DC, Sui X, Church TS, Marcus BH, Wilcox S, & Blair SN (2011). Emotional outlook
on life predicts increases in physical activity among initially inactive men. Health Education &
Behavior, 38, 150-158. [PubMed: 21368240]

Bastian B, Kuppens P, De Roover K, & Diener E (2014). Is valuing positive emotion associated with
life satisfaction? Emotion 14 (4), 639-645. [PubMed: 24749643]

Boehm JK, & Kubzansky LD (2012). The heart’s content: the association between positive
psychological well-being and cardiovascular health. Psychological bulletin, 138, 655-691.
[PubMed: 22506752]

Boylan JM, & Ryff CD (2013). Varieties of anger and the inverse link between education and
inflammation: Toward an integrative framework. Psychosomatic Medicine, 75, 566-574. [PubMed:
23766379]

Butler EA, Lee TL, & Gross JJ (2007). Emotion regulation and culture: Are the social consequences of
emotion suppression culture-specific? Emotion, 7, 30-48. [PubMed: 17352561]

Buysse DJ, Reynolds CF, Monk TH, Berman SR, & Kupfer DJ (1989). The Pittsburgh Sleep Quality
Index: a new instrument for psychiatric practice and research. Psychiatry Research, 28, 193-213.
[PubMed: 2748771]

Chentsova-Dutton YE, & Dzokoto V (2014). Listen to your heart: the cultural shaping of interoceptive
awareness and accuracy. Emotion, 14, 666—678. [PubMed: 24749640]

Chentsova-Dutton YE, & Tsai JL (2010). Self-focused attention and emotional reactivity: the role of

culture. Journal of Personality and Social Psychology, 98, 507-519. [PubMed: 20175627]
Cheung RYM, & Park 1JK (2010). Anger suppression, interdependent self-construal, and depression
among Asian American and European American college students. Cultural Diversity and Ethnic
Minority Psychology, 16, 517-525. [PubMed: 21058815]
Cheung GW, & Rensvold RB (2002). Evaluating goodness-of-fit indexes for testing measurement
invariance. Structural Equation Modeling, 9, 233-255.

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Clobert et al.

Page 19

Clark S (1994). Japan: A view from the bath Honolulu, HI: University of Hawaii Press.

Coe CL, Love GD, Karasawa M, Kawakami N, Kitayama S, Markus HR, ... & Ryff CD (2011).
Population differences in proinflammatory biology: Japanese have healthier profiles than
Americans. Brain, Behavior, and Immunity, 25, 494-502.

Cohen S, & Pressman SD (2006). Positive affect and health. Current Directions in Psychological
Science, 15, 122-125.

Consedine NS, Chentsova-Dutton Y, & Krivoshekova Y'S (2014). Emotional acculturation predicts
better somatic health - experiential and expressive acculturation among immigrant women from
four ethnic groups. Journal of Social and Clinical Psychology, 33, 868-890.

Consedine NS, Magai C, Cohen C, & Gillespie M (2002). Ethnic variation in the impact of negative
emotion and emotion inhibition on the health of older adults. Journal of Gerontology, 57, 396-408.

Consedine NS, Magai C, & Horton D (2005). Ethnic variation in the impact of emotion and emotion
regulation on health: A replication and extension. Journal of Gerontology, 60, 165-173.

Consedine NS, Magai C, Kudadjie-Gyamfi E, Kaluk Longfellow J, Ungar T, & King AR (2006). Stress
versus negative emotion in the prediction of physical complaints: Does predictive utility vary
across ethnic groups? Cultural Diversity & Ethnic Minority Psychology, 12, 541-557. [PubMed:
16881755]

Consedine NS, & Moskowitz JT (2007). The role of discrete emations in health outcomes: a critical
review. Applied and Preventive Psychology, 12, 59-75.

Cumming G (2009). Inference by eye: reading the overlap of independent confidence intervals.
Statistics in Medicine, 28, 205-220. [PubMed: 18991332]

Curhan KB, Sims T, Markus HR, Kitayama S, Karasawa M, Kawakami N, ... & Ryff CD (2014). Just
how bad negative affect is for your health depends on culture. Psychological Science, 25, 2277—
2280. [PubMed: 25304884]

Davidson KW, Mostofsky E, & Whang W (2010). Don’t worry, be happy: positive affect and reduced
10-year incident coronary heart disease: the Canadian Nova Scotia Health Survey. European Heart
Journal, 31, 1065-1070. [PubMed: 20164244]

De Leersnyder J, Mesquita B, Kim H, Eom K, & Choi H (2014). Emotional fit with culture: A
predictor of individual differences in relational well-being. Emotion, 14, 241-245. [PubMed:
24364853]

Dzokoto VA, & Okazaki S (2006). Happiness in the eye and the heart: somatic referencing in West
African emotion lexica. Journal of Black Psychology, 32, 117-140.

Dzokoto V (2010). Different ways of feeling: Emotion and somatic awareness in Ghanaians and Euro-
Americans. Journal of Social, Evolutionary, and Cultural Psychology, 4(2), 68-78.

Finan PH, & Garland EL (2015). The role of positive affect in pain and its treatment. The Clinical
Journal of Pain, 31, 177-187. [PubMed: 24751543]

Fredrickson BL (2005). The broaden-and-build theory of positive emotions. In Huppert FA, Baylis N
& Keverne B (Eds.), The Science of Well-Being (pp. 217-238). New York, NY: Oxford University
Press.

Geisser ME, Roth RS, Theisen ME, Robinson ME, & Riley JL (2000). Negative affect, self-report of
depressive symptoms, and clinical depression: relation to the experience of chronic pain. The
Clinical Journal of Pain, 16, 110-120. [PubMed: 10870723]

Hair JF, Black WC, Babin BJ, & Anderson RE (2009). Multivariate data analysis Upper Saddle River,
NJ: Prentice Hall.

Hallgren KA (2012). Computing inter-rater reliability for observational data: an overview and tutorial.
Tutorials in Quantitative Methods for Psychology, 8, 23-34. [PubMed: 22833776]

Hamilton NA, Gallagher MW, Preacher KJ, Stevens N, Nelson CA, Karlson C, & McCurdy D (2007).
Insomnia and well-being. Journal of Consulting and Clinical Psychology, 75, 939-946. [PubMed:
18085910]

Henrich J, Heine SJ, & Norenzayan A (2010). Beyond WEIRD: Towards a broad-based behavioral
science. Behavioral and Brain Sciences, 33, 111-135.

Hitokoto H & Uchida Y (2015). Interdependent happiness: Theoretical importance and measurement
validity. Journal of Happiness Studies 16, 211-231.

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Clobert et al.

Page 20

Kirmayer LJ, & Ryder AG (2016). Culture and psychopathology. Current Opinion in Psychology, 8,
143-148. [PubMed: 29506790]

Kitayama S, Markus HR, & Kurokawa M (2000). Culture, emotion, and well-being: Good feelings in
Japan and the United States. Cognition & Emotion, 14, 93-124.

Kitayama S, Markus HR, & Matsumoto H (1995). Culture, self, and emotion: A cultural perspective
on “self-conscious” emotions. In Tangney JP & Fischer KW (Eds.), Self-conscious emotions: The
psychology of shame, guilt, embarrassment, and pride (pp. 439-464). New York, NY: Guilford
Press.

Kitayama S, Park J, Boylan JM, Miyamoto Y, Levine CS, Markus HR, ... & Ryff CD (2015).
Expression of anger and ill health in two cultures: An examination of inflammation and
cardiovascular risk. Psychological Science, 26, 211-220. [PubMed: 25564521]

Kitayama S, & Markus HR (Eds.) (1994). Emotion and culture: Empirical studies of mutual influence
Washington, D.C.: American Psychological Association.

Kleinman A (1980). Patients and healers in the context of culture: An exploration of the borderland
between anthropology, medicine, and psychiatry Berkeley, CA: University of California Press.

Kock N, & Lynn GS (2012). Lateral collinearity and misleading results in variance-based SEM: An
illustration and recommendations. Journal of the Association for Information Systems, 13, 546—
580.

Koizumi M, Ito H, Kaneko Y, & Motohashi Y (2008). Effect of having a sense of purpose in life on the
risk of death from cardiovascular diseases. Journal of Epidemiology, 18, 191-196. [PubMed:
18753736]

Kubzansky LD, & Kawachi | (2000). Going to the heart of the matter: do negative emotions cause
coronary heart disease? Journal of Psychosomatic Research, 48, 323—-337. [PubMed: 10880655]

Kuppens P, Realo A, & Diener E (2008). The role of positive and negative emotions in life satisfaction
judgment across nations. Journal of Personality and Social Psychology, 95, 66—75. [PubMed:
18605852]

Landis JR, & Koch GG (1977). The measurement of observer agreement for categorical data.
Biometrics, 33, 159-174. [PubMed: 843571]

Leu J, Wang J, & Koo K (2011). Are positive emotions just as “positive” across cultures? Emotion, 11,
994-999. [PubMed: 21443338]

Leventhal AM, Ramsey SE, Brown RA, LaChance HR, & Kahler CW (2008). Dimensions of
depressive symptoms and smoking cessation. Nicotine & Tobacco Research, 10, 507-517.
[PubMed: 18324570]

Levine CS, Miyamoto Y, Markus HR, Rigotti A, Boylan JM, Park J, ... & Love GD (2016). Culture
and Healthy Eating: The Role of Independence and Interdependence in the United States and
Japan. Personality and Social Psychology Bulletin, 42, 1335-1348. [PubMed: 27516421]

Lutz C (1988). Unnatural emotions Chicago, IL: University of Chicago Press.

MacPhillamy DJ, & Lewinsohn PM (1982). The Pleasant Events Schedule: Studies on reliability,
validity, and scale intercorrelation. Journal of Consulting and Clinical Psychology, 50, 363-380.

Markus HR, & Kitayama S (1994). The cultural shaping of emotion: A conceptual framework. In
Kitayama S & Markus HR (Eds.), Emotion and culture: Empirical studies of mutual influence (pp.
333-345). Washington, DC: American Psychological Association Press.

Marsland AL, Pressman S, & Cohen S (2007). Positive affect and immune function. In Ader R (Ed.),
Psychoneuroimmunology (pp. 761-779). San Diego, CA: Academic Press.

McCrae CS, McNamara JP, Rowe MA, Dzierzewski JM, Dirk J, Marsiske M, & Craggs JG (2008).
Sleep and affect in older adults: using multilevel modeling to examine daily associations. Journal
of Sleep Research,17, 42-53. [PubMed: 18275554]

Mesquita B, Boiger M, & De Leersnyder J (2016). The cultural construction of emotions. Current
Opinion in Psychology, 8, 31-36. [PubMed: 29506799]

Mesquita B, & Frijda NH (1992). Cultural variations in emotions: a review. Psychological Bulletin,
112, 179-204. [PubMed: 1454891]

Mesquita B, & Leu J (2007). The cultural psychology of emotion. In Kitayama S & Cohen D (Eds.),
Handbook of cultural psychology (pp. 734-759). New York, NY: Guilford Press.

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Clobert et al.

Page 21

Miyamoto Y, Morozink D, Boylon J, Coe CL, Curhan KB, Levine CS, Markus HR, ... & Ryff CD
(2013). Negative emotions predict elevated interleukin-6 in the United States but not in Japan.
Brain, Behavior, and Immunity, 34, 79-85.

Mogilner C, Aaker J, & Kamvar SD (2012). How Happiness Affects Choice. Journal of Consumer
Research, 39, 429-443.

Mroczek DK, & Kolarz CM (1998). The effect of age on positive and negative affect: A developmental
perspective on happiness. Journal of Personality and Social Psychology, 75, 1333-1349. [PubMed:
9866191]

O’Reilly CA, Chatman J, & Caldwell DF (1991). People and organizational culture: A profile
comparison approach to assessing person-organization fit. Academy of Management Journal, 34,
487-516.

Paritala CB, Nallapaneni RN, & Chennamsetty SK (2014). A cross-sectional study to assess the
prevalence of somatisation and associated socio-demographic factors in depression. Andhra
Pradesh Journal of Psychological Medicine, 15, 93-98.

Parker G, Cheah YC, & Roy K (2001). Do the Chinese somatize depression? A cross-cultural study.
Social Psychiatry and Psychiatric Epidemiology, 36, 287-293. [PubMed: 11583458]

Pettit JW, Kline JP, Gencoz T, Gencoz F, & Joiner TE (2001). Are happy people healthier? The specific
role of positive affect in predicting self-reported health symptoms. Journal of Research in
Personality, 35, 521-536.

Pinquart M, & Duberstein PR (2010). Depression and cancer mortality: a meta-analysis. Psychological
Medicine, 40, 1797-1810. [PubMed: 20085667]

Potter SH (1988). The cultural construction of emotion in rural Chinese social life. Ethos, 16, 181-208.

Prenda KM, & Lachman ME (2001). Planning for the future: a life management strategy for increasing
control and life satisfaction in adulthood. Psychology and Aging, 16, 206-216. [PubMed:
11405309]

Pressman SD, & Cohen S (2005). Does positive affect influence health? Psychological Bulletin, 131,
925-971. [PubMed: 16351329]

Pressman SD, Gallagher MW, & Lopez SJ (2013). Is the emotion-health connection a “first-world
problem”? Psychological Science, 24, 544-549. [PubMed: 23443305]

Qu Y, Clobert M, Sims T, To M, Young H, & Tsai JL (2018). The emphasis on excitement states in
U.S: Conceptions of well-being and depression and their implications for assessment Manuscript
in preparation.

Reimer H, Shavitt S, Koo M, & Markus HR (2014). Preferences don’t have to be personal: Expanding
attitude theorizing with a cross-cultural perspective. Psychological Review, 121, 619-648.
[PubMed: 25347311]

Rosenberg M (1965). Rosenberg self-esteem scale (RSE). Acceptance and commitment therapy.
Measures Package, 61, 52.

Ryder AG, Ban LM, & Chentsova-Dutton YE (2011). Towards a cultural—clinical psychology. Social
and Personality Psychology Compass, 12, 960-975.

Ryff CD (1989). Happiness is everything, or is it? Explorations on the meaning of psychological well-
being. Journal of Personality and Social Psychology, 57, 1069-1081.

Scheibe S, English T, Tsai JL, & Carstensen LL (2013). Striving to feel good: ideal affect, actual
affect, and their correspondence across adulthood. Psychology and Aging, 28, 160-171. [PubMed:
23106153]

Shirai K, Iso H, Ohira T, Ikeda A, Noda H, Honjo K, ... & Tsugane S (2009). Perceived level of life
enjoyment and risks of cardiovascular disease incidence and mortality. Circulation, 120, 956-963.
[PubMed: 19720937]

Sims T, Tsai JL, Jiang D, Wang Y, Fung HH, & Zhang X (2015). Wanting to maximize the positive
and minimize the negative: Implications for mixed affective experience in American and Chinese
contexts. Journal of Personality and Social Psychology, 109, 292-315. [PubMed: 26121525]

Sims T, Koopmann-Holm B, Jiang D, Fung HH, & Tsai JL (2018). Asian Americans respond less
favorably to excited (vs. calm) physicians compared to European Americans. Cultural Diversity
and Ethnic Minority Psychology, 24, 1-14. [PubMed: 28714709]

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Clobert et al.

Page 22

Sone T, Nakaya N, Ohmori K, Shimazu T, Higashiguchi M, Kakizaki M, ... & Tsuji | (2008). Sense of
life worth living (ikigai) and mortality in Japan: Ohsaki Study. Psychosomatic Medicine, 70, 709—
715. [PubMed: 18596247]

Soto JA, Perez CR, Kim Y-H, Lee EA, & Minnick MR (2011). Is expressive suppression always
associated with poorer psychological functioning? A cross-cultural comparison between European
Americans and Hong Kong Chinese. Emotion, 11, 1450-1455. [PubMed: 21707152]

Stellar JE, John-Henderson N, Anderson CL, Gordon AM, McNeil GD, & Keltner D (2015). Positive
affect and markers of inflammation: Discrete positive emotions predict lower levels of
inflammatory cytokines. Emotion, 15, 129-133. [PubMed: 25603133]

Stephens NM, Markus HR, & Fryberg SA (2012). Social class disparities in health and education:
Reducing inequality by applying a sociocultural self model of behavior. Psychological Review,
119, 723-744. [PubMed: 23088339]

Steptoe A, O’donnell K, Badrick E, Kumari M, & Marmot M (2008). Neuroendocrine and
inflammatory factors associated with positive affect in healthy men and women the Whitehall 11
Study. American Journal of Epidemiology, 167, 96-102. [PubMed: 17916595]

Steptoe A, Wardle J, & Marmot M (2005). Positive affect and health-related neuroendocrine,
cardiovascular, and inflammatory processes. Proceedings of the National academy of Sciences of
the United States of America, 102, 6508-6512. [PubMed: 15840727]

Suh E, Diener E, Oishi S, & Triandis HC (1998). The shifting basis of life satisfaction judgments
across cultures: Emotions versus norms. Journal of Personality and Social Psychology, 74, 482—
493.

Tamir M, Schwartz SH, Cieciuch J, Riediger M, Torres C, Scollon C, ... & Vishkin A (2016). Desired
emotions across cultures: A value-based account. Journal of Personality and Social Psychology,
111, 67-82. [PubMed: 26524003]

Tanno K, Sakata K, Ohsawa M, Onoda T, Itai K, Yaegashi Y, ... & JACC Study Group. (2009).
Associations of ikigai as a positive psychological factor with all-cause mortality and cause-specific
mortality among middle-aged and elderly Japanese people: findings from the Japan Collaborative
Cohort Study. Journal of Psychosomatic Research, 67, 67-75. [PubMed: 19539820]

Tsai JL (2007). Ideal affect: Cultural causes and behavioral consequences. Perspectives on
Psychological Science, 2, 242-259. [PubMed: 26151968]

Tsai JL (2017). Ideal affect in daily life: Implications for affective experience, health, and social
behavior. Current Opinion in Psychology, 17, 118-128. [PubMed: 28950957]

Tsai JL, Ang J, Blevins E, Goernandt J, Fung HH, Jiang D, ... & Haddouk L (2016). Leaders’ smiles
reflect cultural differences in ideal affect. Emotion, 16, 183-195. [PubMed: 26751631]

Tsai JL, Chim L, Sims T (2015). Consumer behavior, culture, and emotion. In Ng S & Lee AY (Eds.),
Handbook of Culture and Consumer Behavior (pp. 68-98). New York, NY: Oxford University
Press.

Tsai JL, & Clobert M (in press). Cultural influences on emotions: Established patterns and emerging
trends. To appear in Kitayama S & Cohen D (Eds.), Handbook of Cultural Psychology (2nd
Edition). New York, NY: Guilford Press.

Tsai JL, Knutson B, & Fung HH (2006). Cultural variation in affect valuation. Journal of Personality
and Social Psychology, 90, 288-307. [PubMed: 16536652]

Tsai JL, Louie JY, Chen EE, & Uchida Y (2007). Learning what feelings to desire: Socialization of
ideal affect through children’s storybooks. Personality and Social Psychology Bulletin, 33, 17-30.
[PubMed: 17178927]

Tsai JL, Miao FF, Seppala E, Fung HH, & Yeung DY (2007). Influence and adjustment goals: sources
of cultural differences in ideal affect. Journal of Personality and Social Psychology, 92, 1102—
1117. [PubMed: 17547491]

Uchida Y, Townsend SS, Markus HR, & Bergsieker HB (2009). Emotions as within or between
people? Cultural variation in lay theories of emotion expression and inference. Personality and
Social Psychology Bulletin, 35, 1427-1439. [PubMed: 19745200]

Wang Q (2017). Five myths about the role in culture in psychological research. APS Observer

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Clobert et al.

Page 23

Watson D (1988). Intraindividual and interindividual analyses of positive and negative affect: their
relation to health complaints, perceived stress, and daily activities. Journal of Personality and
Social Psychology, 54, 1020-1030. [PubMed: 3397861]
Wierzbicka A (1994). Emotion, language, and cultural scripts. In Kitayama S & Markus HR (Eds.),
Emotion and culture: Empirical studies of mutual influence (pp. 133-196). Washington, DC:
American Psychological Association.
Yoo J, Miyamoto Y, Rogotti A & Ryff CD (2017). Linking positive affect to blood lipids: A cultural
perspective. Psychological Science, 28, 1468-1477. [PubMed: 28817363]
Yoo J, Miyamoto Y, & Ryff CD (2016). Positive affect, social connectedness, and healthy biomarkers
in Japan and the US. Emotion, 16, 1137-1146. [PubMed: 27348497]

Young HR, Sims T, Charles A, & Tsai JL Western Affective Representations of Iliness Collide with
Asian Americans’ Affective Indicators of IlIness. Poster Presentation. Society for Personality and
Social Psychology, New Orleans, LA 1 19, 2013.

Emotion. Author manuscript; available in PMC 2020 July 24.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Clobert et al.

Page 24

m USA
Japan
05
c = I
S8 03] . . * R = :
2= !
25 o1 I I
g o I I I
2.5 g4 T l !
55 I
o @
§ E 03
<z
.05 [ Physical Health ] [Biological Health] [ Mental Health ]
O A A A O A PO NN
(\6\ (\%\ ) N B~ & & Q& &
& S & T 9 AT A
& S & & Y N
& O NS S 5§ 5 @
N o R ) AN
4 N \?‘Q Qv @ "N
& @ =) ‘$b A\ S
S f <& S
a <
X
mUSA
Japan
e
J© I & *k
OBJ g 03 *
v T T ¥
S5 on '
; I
é ) I =z i I E
EITRl L I ro
R ! I
2 a
g 5 -0,3
05 [ Physical Health ] [Biological Health] [ Mental Health ]
Q » D DD DN
(\9\ 09\ 9\ o ®\ b\ 0\\ S Q O
~\\o .\\\0 \@6\ Q® Q A\ 5}0& X ,@P ‘00\
N O & \@ e & N
& & Q¢ © > N\ $®
N4 ) R 2 = N\
S NP & &
c,;\\O &g ) \\Q\ A% RS
\§\ ) (‘)& 9
& 8 A RS
> <®
Figurel.

HAP and LAP feelings and health outcomes in the US and Japan.
Note. Bars represent unstandardized regression coefficients. For the purpose of presentation,
all variables are standardized. Analyses controlled for age, gender, and education.
** p<.01l.* p<.05. T p<.10.
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Note. Bars represent unstandardized regression coefficients. For the purpose of presentation,
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Table 1

Descriptive Statistics and Mean Comparisons (ANOVAs) for All Variables

USA Japan Mean
(N =640) (N =382 comparisons

M sD M sD F(1,1020) p

Demographics
Age 58.64 11.72 5547 14.04 15.05 .000
Gender 53% female 56% female X2(1) =0.897 -343
Level of education 496 161 438 163 31.42 .000
Positive affects
Higher arousal positive 360 078 3.06 0.77 112.87 .000
Lower arousal positive 3.60 0.68 3.33 0.72 36.99 .000
Affective practices
Higher arousal positive 211 034 186 0.38 118.22 .000
Lower arousal positive 2.25 0.37 1.88 0.42 214.39 .000
Health outcomes
Physical health
Functional limitations 173 084 138 063 50.76 .000
# symptoms/conditions 4.23 3.07 1.65 1.67 227.73 .000
Sleep problems 543 296 494 232 6.82 .009
Pain interferences 222 130 209 101 2.98 .085
Biological health
Body Mass Index 2956 6.21 2258 2.96 424.90 .000
IL-6 0.32 0.33 0.04 0.36 164.38 .000
Total/HDL cholesterol 0.55 0.15 0.47 0.14 65.45 .000
Mental health
Life satisfaction 7.49 1.29 6.29 151 182.93 .000
Self-esteem 38.18 748 3129 593 233.94 .000
Psychological well-being  38.98 5.81 3247 4.36 358.60 .000
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