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Objective: Research on subjective social status (SSS) and inflammation risk suffers from a lack of
cross-cultural data as well as inconsistent findings between SSS and the biomarker C-reactive protein
(CRP). The current study addressed these issues by examining possible cultural differences in the
SSS-CRP link with anger control as an underlying mechanism while controlling for potential confounds
such as wealth, education, and health factors. Method: Participants comprised 1,435 adults from the
Biomarker Project of the MIDUS (American) and MIDJA (Japanese) studies. Participants’ SSS and
tendency to control anger were assessed through surveys, and their CRP levels were measured through
fasting blood samples. Results: Results showed that for Americans, CRP levels increased as SSS
decreased, but for the Japanese, there was no relationship between SSS and CRP. Furthermore, this
moderating effect of culture was mediated by anger control such that Americans controlled their anger
less as SSS decreased, which then predicted higher levels of CRP, whereas the Japanese controlled their
anger less as SSS increased, but this relationship did not predict CRP levels. These findings were specific
to anger control (and not other varieties of anger) and robust to adjustment for a variety of potential
confounds. Conclusions: Our findings demonstrate that culture exerts a moderating effect on the
relationship between SSS and CRP, and this effect occurs through cultural differences in how SSS relates
to anger control. The current study also highlights the need to consider cultural factors and psychosocial
processes in further research on SSS and health.
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Subjective social status (SSS) is a robust predictor of health
outcomes over and above that of objective measures of socioeco-
nomic status (SES), namely income, educational level, and occu-
pational status (Adler, Epel, Castellazzo, & Ickovics, 2000; Hoebel
& Lampert, 2020). In particular, lower SSS may elicit stress
responses that alter immune system functioning, such as the up-
regulation of inflammatory processes (e.g., Demakakos, Nazroo,
Breeze, & Marmot, 2008; Freeman, Bauldry, Volpe, Shanahan, &
Shanahan, 2016). Several findings, however, have called into
question the robustness of the relationship between SSS and sys-
temic inflammation. First, some studies have noted that the link
between SSS and C-reactive protein (CRP)—a clinically useful
biomarker of inflammation—was attenuated after adjustment for
covariates (Demakakos et al., 2008; Sousa et al., 2016). Second,
existing data for status effects on inflammation were derived
primarily from Western cultures (cf., Muscatell, Brosso, & Hum-

phreys, 2018), while evidence is emerging that inflammatory pro-
cesses may vary as a function of psychosocial differences across
cultures (Kitayama et al., 2015; Park et al., 2013; Ryff et al., 2015).

The primary goal of the current research was to examine if the
SSS-CRP link varies culturally—a possibility that has been theo-
rized (Ryff et al., 2015) but remains untested. In addition, we
examined the role of anger control as an explanation for cross-
cultural differences in the SSS-CRP link. An investigation of these
factors will contribute to a richer account of the mechanisms
underlying SSS and health outcomes and advance our understand-
ing of the implications of culture on key psychosocial processes.

Subjective Social Status Versus Objective
Socioeconomic Status and Health

Social status can be defined objectively as levels of material
resources (e.g., income, educational level, occupational status;
Oakes & Rossi, 2003) or subjectively as relative rank (Cohen et al.,
2008). Much research has found strong associations between low
SES and poorer health across both objective and subjective mea-
sures (Cundiff & Matthews, 2017; Manuck, Phillips, Gianaros,
Flory, & Muldoon, 2010). One psychobiological account is that
low-SES individuals tend to experience life difficulties that elicit
chronic negative affect and trigger proinflammatory stress re-
sponses (e.g., excessive cortisol production; Lupien, King,
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Meaney, & McEwen, 2001), thereby negatively impacting health
(Fiscella & Franks, 1997).

Although objective and subjective status both reliably predict
health, increasing attention has been paid to the role of SSS
(Kraus, Piff, Mendoza-Denton, Rheinschmidt, & Keltner, 2012).
As individuals’ judgments of the conditions of their lives are often
influenced by the local context, such as the individuals to whom
they compare their wealth (Tan, Kraus, Carpenter, & Adler, 2020),
their subjective construal of social standing provides incremental
insights into the psychological processes that underlie health gra-
dients (Cundiff & Matthews, 2017). Studies that use the MacAr-
thur Scale of Subjective Status (Adler et al., 2000), which asks
respondents to indicate their position on a ladder representing their
social standing in localized contexts (e.g., country, society, com-
munity), have shown that SSS predicts health outcomes across a
wide variety of indices, such as vulnerability to flu (Cohen et al.,
2008), diabetes (Demakakos et al., 2008), respiratory illness
(Singh-Manoux, Adler, & Marmot, 2003), and inflammation
(Freeman et al., 2016), and these associations held despite con-
trolling for objective markers of SES (e.g., education, income;
Cohen et al., 2008; Hoebel & Lampert, 2020; Singh-Manoux et al.,
2003). However, the psychological processes underlying these
associations remain poorly understood.

Subjective Social Status, C-Reactive Protein, and
Culture

Some findings have called into question the robustness of the
link between SSS and inflammation, particularly with CRP as an
indicator. Inflammation is indexed by a range of biomarkers in-
cluding icytokines/chemokines, immune-related effectors, acute
phase proteins, reactive oxygen and nitrogen species, prostaglan-
dins, and cyclooxygenase-related factors (Brenner et al., 2014).
Among these, CRP (an acute phase protein found in the blood) is
commonly used due to its sensitivity and ease of collection. Some
studies have, however, observed a weakening of the SSS-CRP link
after controlling for important covariates such as wealth, educa-
tion, body mass index, health-related behaviors (e.g., smoking,
drinking), and chronic diseases (G. D. Smith et al., 2005; De-
makakos et al., 2008; Sousa et al., 2016). While this reduced
significance may be due partly to treating covariates as mediators
in adjusted models rather than as confounds, these findings none-
theless highlight the need to verify the efficacy of CRP as an index
of inflammation.

Furthermore, there is growing evidence that inflammatory pro-
cesses are contingent on psychosocial characteristics that differ
between cultures (Kitayama et al., 2015; Park et al., 2013; Ryff et
al., 2015). For instance, reflecting cultural differences in self-
versus other-orientation (Miyamoto et al., 2018), Americans’ per-
ceived constraints (i.e., not being able to do what they wanted to
do) related more to compromised personal control, whereas per-
ceived constraints for the Japanese were associated more with
strained social relationships (Kitayama, Karasawa, Curhan, Ryff,
& Markus, 2010). Correspondingly, personal control was found to
be a stronger predictor of health for Americans, whereas relational
strain was found to predict health more strongly for the Japanese.
These emerging findings suggest that cultural differences may
affect how status disparities matter for health, particularly through

culturally distinct psychosocial experiences such as frustration and
anger (Ryff et al., 2015).

Anger Control and Inflammation

Anger arises from feelings of injustice and has been linked to
deleterious health behaviors such as alcoholism and drug abuse
(Nichols, Mahadeo, Bryant, & Botvin, 2008; Sakusic et al., 2010).
Anger also has been found to undermine relationships (Baron et
al., 2007) and contribute to aggression in social contexts ranging
from families (Mammen, Pilkonis, & Kolko, 2000) to workplaces
(Hershcovis et al., 2007). High trait anger is correlated with poorer
cardiovascular health (Williams, 2010) and various physical ill-
nesses (Suinn, 2001).

Research on anger effects typically looks at felt anger (experi-
ence of anger arousal), anger expression (behavioral manifestation
of anger arousal), and anger control (ability to manage angry
feelings; Boylan & Ryff, 2013; Spielberger, Krasner, & Solomon,
1988), which have been documented to predict unique outcomes.
For instance, Diong et al. (2005) found that felt anger was directly
related to stress and lower perceived support, indirectly to avoid-
ance coping, and both directly and indirectly to psychological
distress and reduced psychological well-being. By contrast, anger
control was associated with active and reappraisal coping and less
avoidance coping. In turn, active and reappraisal coping predicted
better psychological and physical health, whereas the opposite was
true for avoidance coping.

While felt and expressed anger are often associated with
poorer health, anger control determines whether anger persists
enough to affect well-being. Anger is a ubiquitous emotion that
is normally experienced by well-adjusted individuals (Tavris,
1982). However, whether mundane anger intensifies into full-
blown or chronic rage and then takes a toll depends on the
ability to manage anger. Reflecting self-control processes that
promote effective coping, anger control allows individuals to
remain calm while engaging in activities that allow the expe-
rience of negative affect to dissipate (Deffenbacher, Oetting,
Lynch, & Morris, 1996). Importantly, anger control does not
involve denying or suppressing anger when it occurs, which is
characteristic of the “anger in” subdimension of anger expres-
sion and associated with increased arousal (i.e., higher pulse
rate and blood pressure; Spielberger et al., 1988); rather,
healthy regulation involves acknowledging those feelings, re-
maining composed, and engaging in appropriate actions to quell
the anger (Kassinove & Tafrate, 2002).

Research has indeed shown that anger control is negatively
related to inflammation (Diong et al., 2005) and positively
associated with adaptive immune processes, lower cortisol re-
activity to stressors (Gouin, Kiecolt-Glaser, Malarkey, & Gla-
ser, 2008), and reduced cardiovascular reactivity (Mauss, Cook,
& Gross, 2007). Some studies also have reported that anger
control has stronger implications for health compared to felt
anger or anger expression (Zilioli, Imami, Ong, Lumley, and
Gruenewald 2017), particularly through inflammation as in-
dexed by CRP (Boylan & Ryff, 2013). Thus, a focus on the
relationship between anger control and inflammation may help
to shed light on cultural differences in the SSS-CRP link.
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The Role of Anger Control in Cultural Differences in
the SSS-CRP Link

Research suggests that socially disadvantaged people are prone
to anger due to life struggles and frustrations (Berkowitz, 1989;
Markus, Ryff, Curhan, & Palmersheim, 2004). However, recent
cross-country evidence indicates that culture may moderate this
relationship between SSS and anger. While anger was expressed
more among low- rather than high-status individuals in the United
States, this was reversed in Japan where anger was expressed more
among high- rather than low-status individuals (Park et al., 2013).
These differences were argued to be due to cultural variations in
the function of anger. As individuals with lower status have fewer
life affordances relative to higher-status individuals, anger expres-
sion serves to vent frustrations associated with subordinate status
in the United States (Berkowitz, 1989). By contrast, as Japanese
interdependence orientation places a premium on social harmony,
anger expression is frowned upon, while emotional control is
routinely practiced (Matsumoto, Yoo, Nakagawa, & the 37 mem-
bers of the Multinational Study of Cultural Display Rules, 2008).
Moreover, as being in a position of power entitles the Japanese to
express themselves (Taylor & Risman, 2006), anger is expressed
more by high- versus low-status individuals in Japan (Park et al.,
2013). Thus, anger may carry less negative health implications for
the Japanese given that anger is an offshoot of privilege in Japan
but of disadvantage in the United States. Indeed, Kitayama et al.
(2015) showed that the link between anger expression and elevated
health risks was robust for Americans, whereas anger expression
predicted reduced health risks for the Japanese. Together, these
findings suggest that anger-related factors may have more serious
health implications for Americans than the Japanese.

Extending from these findings, we proposed that cultural vari-
ations in anger control may explain cross-cultural differences in
the SSS-CRP link. Although studies have examined cultural dif-
ferences in the relationship between SSS and anger expression but
not anger control (Park et al., 2013), we speculated that restraint as
a flipside to expression indicates that anger control will be exer-
cised less by those who are more prone to anger (Zimprich &
Mascherek, 2012). As such, we predicted that in the United States,
high-SSS individuals would control their anger more than low-SSS
individuals, whereas the opposite will be observed in Japan. Fur-
thermore, as anger is more pertinent to difficulties for Americans
than the Japanese, we predicted a stronger association between
anger control and less inflammation for Americans.

The Current Study

We utilized data from the parallel Biomarker Projects of Midlife
in the United States (MIDUS) and Midlife in Japan (MIDJA),
which enabled us to test two central predictions—(a) culture
moderates the relationship between SSS and inflammation as
indexed by CRP, and (b) the moderating effect of culture on the
SSS-CRP link is mediated by cultural differences in how SSS
relates to anger control—with large and culturally representative
samples while controlling for possible confounds. These data sets
have been widely used to study cultural moderations of inflamma-
tory predictors, including anger expression (Park et al., 2013),
negative affectivity (Ishii, 2019), and social inequality (Ryff et al.,
2015).

Method

Participants

To be eligible for the MIDUS and MIDJA Biomarker Project,
participants had to complete the initial MIDUS or MIDJA survey
and then indicate interest in the subsequent Biomarker Project. An
initial set of 4,244 American and 1,027 Japanese midlife adults
was randomly selected from across the United States and the
Tokyo metropolitan area, respectively. Of these, 1,054 Americans
and 382 Japanese eventually participated in the Biomarker Project,
making up a total of 1,435 participants in the present research.
MIDUS and MIDJA Biomarker Project participants were largely
similar to those who participated only in the initial survey.1 The
MIDUS Biomarker Project sample, which was more ethnically
heterogenous than the MIDJA Biomarker Project sample, con-
sisted of 89.7% White, 2.6% African American, 1.1% Native
American, 0.3% Asian, and 3.5% multiracial participants, and one
MIDUS Biomarker Project participant was excluded due to miss-
ing data.

Participants in the MIDUS Biomarker Project stayed overnight
at one of three clinical research centers in the United States
(University of California, Los Angeles; Georgetown University;
and University of Wisconsin-Madison) to have their fasting blood
sample collected before breakfast on the second day (Love, See-
man, Weinstein, & Ryff, 2010). Similarly, participants in the
MIDJA Biomarker Project had their fasting blood samples col-
lected at the Yuki Medical Clinic situated near the University of
Tokyo (Coe et al., 2011).

Ethics

Data collection for the MIDUS was approved by the Health
Sciences Institutional Review Boards at the University of Wiscon-
sin-Madison; University of California, Los Angeles; and George-
town University, while data collection for the MIDJA was ap-
proved by the University of Tokyo. Data and materials from the
MIDUS and MIDJA can be accessed via the Inter-University
Consortium for Political and Social Research website at http://
www.icpsr.umich.edu.

Measures

C-reactive protein. CRP was measured from blood samples
collected between 0500 and 0700 for the entire American sample
and between 0900 and 1145 for over 95% of the Japanese sample.

1 American participants who participated in the Biomarker Project were
similar to those who did not participate in terms of demographics (e.g., age,
sex, race, marital status, economic status) and health characteristics (e.g.,
number of chronic diseases, number of physician visits in the prior year),
except that Biomarker Project participants were more educated and less
likely to smoke (Love et al., 2010). Similarly, Japanese participants who
participated in the Biomarker Project were similar to those who did not
participate in terms of demographics (e.g., age, educational attainment,
family size, marital status, economic status) and health characteristics (e.g.,
number of chronic diseases, number of prescription medications taken,
number of physician visits in the prior year), except that there was a higher
proportion of women who participated further in the Biomarker Project and
that Biomarker Project participants were less likely to smoke (Boylan,
Tsenkova, Miyamoto, & Ryff, 2017).
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The samples were stored in a �60°C to �80°C freezer before
shipment on dry ice to the MIDUS Biocore Lab at the University
of Wisconsin-Madison, after which they were assayed at either the
MIDUS Biocore Laboratory or the Laboratory for Clinical Bio-
chemistry Research (University of Vermont). CRP was measured
using the BNII nephelometer (N Antiserum to Human Fibrinogen;
Dade Behring, Inc., Deerfield, IL) with a particle-enhanced im-
munonepholometric assay range of 0.175–1100 �g/mL (reference
range � 3 �g/mL). The laboratory intra- and interassay coeffi-
cients of variance for CRP were in acceptable ranges, with the
ranges of the intraassay variance coefficient between 2.3% and
4.4% and the interassay variance between 2.1% and 5.7%. CRP
scores were winsorized and log-transformed to reduce the influ-
ence of extreme outliers and skewness. There may be some con-
cerns over the difference in blood collection timing between
American and Japanese participants. Although temporal effects
have been suggested for some inflammatory biomarkers such as
interleukin-6 (Vgontzas et al., 2005) and fibrinogen (Kanabrocki et
al., 1999), CRP has been found to be relatively stable across the
day (Meier-Ewert et al., 2001). Thus, blood collection timing is
unlikely to affect the findings of the current investigation.

Subjective social status. SSS was assessed using the MacAr-
thur Scale of Subjective Social Status (Adler et al., 2000), which
is widely used to measure social status in studies of culture (e.g.,
Hartanto, Lau, & Yong, 2020; Operario, Adler, & Williams, 2004)
and health (e.g., Demakakos et al., 2008; Singh-Manoux et al.,
2003). Participants were shown a picture of a ladder and instructed
to rate their perceived social standing in their community by
choosing the most appropriate rung ranging from 1 (reflects lowest
SSS) to 10 (reflects highest SSS). The American sample had
higher SSS (M � 6.59, SD � 1.72) than the Japanese sample (M �
6.24, SD � 2.04), t � 3.20, p � .001, but the distribution of SSS
scores is relatively similar across both data sets, with the American
sample having a skewness value of �0.809 (SE � 0.076) and the
Japanese sample having a skewness value of �0.648 (SE � 0.126;
see Appendix A in the online supplemental materials). While other
measures of SSS may exist and the majority of studies have used
the country (e.g., Cohen et al., 2008; Freeman et al., 2016) or
society (e.g., Adler et al., 2000; Demakakos et al., 2008) versions
of the ladder, we were limited by the fact that only the community
ladder was available in our data set.

Anger control. Anger control was measured with the four-
item Anger Control subscale of Spielberger’s (1996) State-Trait
Anger Expression Inventory, which is a cross-culturally validated
and commonly used measure of anger tendencies (e.g., De Mojá,
& Spielberger, 1997; P. B. Smith et al., 2016). Participants rated
how often they attempt to manage their anger (e.g., “I control my
temper”; “I keep my cool”) on a scale of 1 (almost never) to 4
(almost always), and a composite score was derived by averaging
the responses to these items (�MIDUS � .69 and �MIDJA � .70).

Covariates. Across culture, education attainment was stan-
dardized with a 7-point scale (1 � eighth grade, junior high
school; 2 � some high school, no diploma; 3 � graduated from
high school; 4 � attended college, degree; 5 � graduated from 2
years college or vocational school; 6 � graduated from 4 or 5
years college (bachelor’s degree); 7 � attended or graduated from
graduate school), and occupational status was standardized with a
3-point scale (1 � manual, blue-collar, or service; 2 � non-
manual, white-collar, or clerical; 3 � managerial or profes-

sional), which is consistent with operationalizations in previous
studies using MIDUS and MIDJA data sets (Hartanto et al., 2020;
Kitayama et al., 2015; Park et al., 2013). Health status was mea-
sured in terms of the number of chronic diseases (e.g., diabetes)
experienced in the past 12 months. Obesity was indexed by waist-
to-hip ratio (cf., Hartanto & Yong, 2018), calculated as the ratio of
participants’ waist around the navel to their hips at the widest
point. Negative affectivity was measured by asking participants to
rate how often they experienced six negative emotions (e.g., sad,
hopeless, worthless) over the past 30 days (Mroczek & Kolarz,
1998) on a scale of 1 (none of the time) to 5 (all of the time), and
items were averaged to derive a composite score.

Data Analysis

First, we aimed to test for cultural differences in the relationship
between SSS and CRP. Second, we sought to determine whether
these culturally distinct relationships are mediated by cultural
differences in the relationship between SSS and anger control. In
other words, the hypothesized mediated moderation would be
confirmed when the difference between Americans and the Japa-
nese in the SSS-CRP link is mediated by the difference between
Americans and the Japanese in the relationship between SSS and
anger control.

For our first prediction, we conducted a series of moderation
analyses to test for an interaction effect between SSS and culture
on CRP. When a significant two-way interaction of SSS � Culture
was observed, simple slopes were computed to probe the interac-
tion. To ensure the robustness of the hypothesized two-way inter-
action, we conducted three separate analyses, each with an addi-
tional set of covariates included. In the first model, we controlled
for age, sex, education attainment, and occupational status to
ensure that the associations between SSS and CRP held beyond the
contribution of demographic factors and objective markers of SES.
Second, we controlled for general health status and health behav-
iors that are known to covary with inflammation, including smok-
ing experience, alcohol consumption, number of chronic diseases
experienced in the past 12 months, and obesity (Kelley & Dantzer,
2011; Niskanen et al., 2004). Last, we controlled for negative
affectivity to rule out potential emotion and mood confounds
(Kelley & Dantzer, 2011).

For our second prediction, we conducted mediated moderation
analyses using the SPSS PROCESS macro with 5,000 bias-
corrected bootstrap samples to estimate the conditional indirect
effect of culture through anger control on the relationship between
SSS and CRP. Mediated moderation was considered significant if
the 95% bias-corrected confidence intervals for the index of me-
diated moderation did not include zero (Hayes, 2015). Missing
data in our analyses were imputed using an expectation-
maximization algorithm (Dempster, Laird, & Rubin, 1977) with
missing at random as our assumption.

Results

The descriptive statistics of each group’s demographic and other
key variables are presented in Appendix B in the online supple-
mental materials. American participants in the MIDUS Biomarker
Project sample were significantly older, more educated, higher in
waist-to-hip ratio, less likely to smoke, less likely to drink alcohol,
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and less likely to experience negative emotions than the Japanese
participants in the MIDJA Biomarker Project sample (ps � .001).
It is interesting to note that the Japanese sample had lower CRP
levels than the American sample, t � 8.58, p � .001, despite
smoking and drinking more. These covariates were systematically
controlled for in our main analyses.

Moderation analyses revealed significant two-way interactions
of SSS � Culture on CRP (see Appendix C in the online supple-
mental materials) after controlling for demographics and SES in
the first model (� � .074, B � .039, SE � .015, 95% CI [.010,
.068], t � 2.661, p � .008), health status and health behaviors in
the second model (� � .064, B � .034, SE � .014, [.006, .062],
t � 2.378, p � .018), and negative affectivity in the third model
(� � .065, B � .034, SE � .014, [.006, .062], t � 2.389, p � .017).
SSS uniquely explained 0.3% of CRP variance in the first model,
0.2% of CRP variance in the second model, and 0.2% of CRP
variance in the third model. Similarly, the interaction between SSS
and culture uniquely explained 0.4% of CRP variance in the first
model, 0.3% of CRP variance in the second model, and 0.3% of
CRP variance in the third model.

Next, we probed the two-way interaction by conducting simple
slopes analyses on the relationship between SSS and CRP for each
culture. For American participants, we found significant negative
associations between SSS and CRP across all three models: Model
1 (B � �.023, SE � .009, p � .011), Model 2 (B � �.017, SE �
.009, p � .048), and Model 3 (B � �.018, SE � .009, p � .046).
In contrast, the associations between SSS and CRP were nonsig-
nificant for the Japanese sample across all models: Model 1 (B �
.017, SE � .012, p � .170), Model 2 (B � .017, SE � .012, p �
.152), and Model 3 (B � .016, SE � .012, p � .167). These results
suggest that SSS independently predicted CRP only for Americans
(see Appendix D in the online supplemental materials).

Having found that culture moderated the SSS-CRP link, we
tested our second prediction by conducting mediated moderation
analyses to determine whether the moderating effect of culture on
the SSS-CRP link was mediated by cultural differences in the
relationship between SSS and anger control. As shown in Appen-
dix E in the online supplemental materials, we found significant
two-way interactions between SSS and culture on anger control
after controlling for demographics and SES in the first model
(� � �.108, B � �.253, SE � .071, 95% CI [�.392, �.114],
t � �3.580, p � .001), health status and health behaviors in
the second model (� � �.104, B � �.245, SE � .071,
[�.383, �.106], t � �3.468, p � .001), and negative affectivity
in the third model (� � �.103, B � �.242, SE � .071,
[�.380, �.103], t � �3.419, p � .001).

Simple slopes analyses revealed that SSS was positively asso-
ciated with anger control for the American sample in all models:
Model 1 (B � .140, SE � .042, p � .001), Model 2 (B � .127,
SE � .043, p � .003), and Model 3 (B � .116, SE � .044, p �
.008). In contrast, SSS was negatively associated with anger con-
trol for the Japanese sample in all models: Model 1 (B � �.114,
SE � .058, p � .051), Model 2 (B � �.118, SE � .058, p � .043),
and Model 3 (B � �.125, SE � .059, p � .032; see Appendix F
in the online supplemental materials).

Last, we tested the significance of the overall hypothesized
mediated moderation models using the SPSS PROCESS macro.
The mediated-moderation effect was significant across all models:
Model 1 (B � .0029, SE � .0017, 95% CI [.0001, .0069]), Model

2 (B � .0028, SE � .0016, [.0002, .0065]), and Model 3 (B �
.0028, SE � .0016, [.0002, .0066]), thus indicating that differences
between American and Japanese participants in the relationship
between SSS and CRP were mediated by anger control and cul-
tural variations in the relations between SSS and anger control.

To confirm that these relationships were specific to anger con-
trol and not other varieties of anger, we also conducted mediated-
moderation analyses with other anger types that were available in
the MIDUS and MIDJA data sets as potential mediators, specifi-
cally anger in (i.e., anger suppression), anger out (i.e., anger
expression), anger adjustment, and trait anger. As shown in Ap-
pendix G in the online supplemental materials, only anger control
mediated the differences between American and Japanese partic-
ipants in the relationship between SSS and CRP. Furthermore, as
shown in Appendix H in the online supplemental materials, this is
likely due to the fact that only anger control and not any of the
other types of anger significantly predicted CRP across all models
(ps � .05).

Discussion

Using culturally distinct samples from the MIDUS and MIDJA
Biomarker Project, we examined the moderating effect of culture
on the SSS-CRP link and whether this effect is driven by cultural
differences in the relationship between SSS and anger control
while controlling for potential confounds. As predicted, culture
moderated the SSS-CRP link—for American participants, CRP
levels decreased as SSS increased, but for Japanese participants,
there was no relationship between SSS and CRP. Furthermore,
anger control mediated the moderating effect of culture—Ameri-
can participants controlled their anger less as SSS decreased,
which predicted higher levels of CRP; conversely, although Jap-
anese participants controlled their anger less as SSS increased, this
relationship was unrelated to CRP levels. These findings are spe-
cific to anger control and robust over a range of covariates,
including demographics, objective SES, health status, health be-
haviors, and negative affectivity.

Our results are consistent with research on cultural differences
in anger tendencies as a function of social status (Park et al., 2013;
Ryff et al., 2015). As anger is associated with frustrations in the
American cultural context, the tendency to control anger increased
with status and was therefore linked to less inflammation for
Americans (Berkowitz, 1989). By contrast, anger control bore little
significance on inflammation risk for the Japanese as emotional
control is normative in Japan (Matsumoto et al., 2008) and anger
propensity stems from the privilege of status, which is a desirable
circumstance (Park et al., 2013).

We also observed lower CRP levels in the Japanese sample
despite their higher rates of smoking and alcohol consumption
compared to the American sample. While explaining cultural nu-
ances in the impact of health-risking activities was beyond the
scope of our investigation, this finding highlights the importance
of paying heed to culture in research on health factors. For exam-
ple, noted that in the United States, adults with more education
were less likely to have ever smoked compared to adults with less
education, whereas in Japan, more educated adults were more
likely to have ever smoked compared to less educated adults.
Furthermore, among those who had ever smoked, the Japanese
were more likely to continue than the Americans. Plausibly, psy-
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chological or lifestyle factors that accompany or contribute to such
behaviors (e.g., smoking or drinking due to social status, social-
izing, business, etc.) may buffer against their alleged harms and are
worthy of further scrutiny.

The culturally contingent approach of the present research car-
ries useful implications for doctors and health practitioners. Clin-
ical practice often aims to alleviate negative health symptoms
through medication, but more holistic treatment would address the
broader psychosocial factors that contribute to chronic somatiza-
tion (Baer, 2004). In particular, people may have physical symp-
toms that stem from psychiatric conditions such as frustration or
anxiety that are triggered by habitual experiences, and knowing
how to modify lifestyle behaviors or engage in coping behaviors
may nip the problem in the bud without resorting to prescription
drugs that treat superficially while carrying side effects (Li, Yong,
& Van Vugt, 2020). Insights from our findings include imparting
coping skills guided by anger control, particularly to those who
perceive themselves to be low in status and are thus prone to
frustration, or promoting lifestyles that encourage healthy emotion
regulation (e.g., meditation, mindfulness) or engagement in activ-
ities that shift focus away from social comparisons (e.g., art
therapy, participating in social causes).

In sum, the current investigation demonstrated that our under-
standing of health and functioning can benefit from an apprecia-
tion of cultural differences in psychosocial factors. Numerous
psychosocial factors already have been studied to understand their
health risks, including education (Boylan & Ryff, 2013), neigh-
borhood poverty (Leventhal & Brooks-Gunn, 2003), and attach-
ment style (Liu, Cohen, Schulz, & Waldinger, 2011). Our findings
build upon research that implicates the role of cultural distinct
pathways underlying well-being. For instance, Hartanto et al.
(2020) found that the relationship between social obligations and
health depended on cultural variations in how obligations were
perceived, such as whether they were a hindrance to individual
autonomy or important for relational harmony. Thus, we stress the
need for further investigations of culture, inflammation, somatiza-
tion, and health risks in other psychosocial contexts to gain a better
understanding of the cultural dynamics of well-being.

Limitations and Further Research

Despite utilizing large samples and ruling out many confound-
ing factors, some limitations exist. First, although our model
implies that SSS influences CRP levels, the use of correlational
data hinders this causal inference. Future studies can experimen-
tally manipulate SSS (e.g., Kraus, Côté, & Keltner, 2010) to
examine whether the effect of momentary experiences of status on
inflammation differs by culture or conduct longitudinal observa-
tions of cross-cultural health trajectories as a function of SSS.
Studying health trajectories can help with understanding not only
the mechanisms underlying SSS and health but also the onset age
of SSS as a protective or risk factor of inflammation (e.g., Robert
et al., 2009).

Second, midlife and older adults made up the MIDUS and
MIDJA samples, thus limiting the generalizability of our findings
to younger cohorts that might differ in their perceptions of and
responses to status disparities (Coie, Dodge, & Coppotelli, 1982).
American and Japanese individuals also differ in other psychoso-
cial aspects that might contribute to variance in the findings, such

as authority deference (Tyler, Lind, & Huo, 2000) and income
inequality (Lindert & Williamson, 2017). Further consideration of
these factors will enrich our understanding of the cultural dynam-
ics underlying social status and health.

Third, as we were limited by what was available in the data set,
SSS was assessed with the community ladder (Adler et al., 2000)
and not other versions (e.g., country, society) that are used more
often in health studies (e.g., Demakakos et al., 2008; Freeman et
al., 2016). This limitation notwithstanding, given that the commu-
nity ladder taps on more local comparisons of SES than the
country or society ladder, the community ladder may be especially
relevant for and impactful on well-being (Anderson, Kraus, Ga-
linsky, & Keltner, 2012). A recent meta-analysis indeed showed
that the community ladder was uniquely associated with health
outcomes after accounting for the country ladder and objective
SES (Zell, Strickhouser, & Krizan, 2018), thereby suggesting that
social comparisons with more proximal others has greater health
implications compared to social comparisons with more distal
others. Furthermore, our use of the community ladder constitutes a
novel contribution as we demonstrated its utility for health studies.
That said, a more conservative interpretation of our findings is that
culture and anger control are specifically associated with how
local comparisons underlying SSS relate to CRP. Thus, a pertinent
future direction is to examine whether these results also apply to
country- or society-based SSS.

It is possible that the findings may have followed from our
arguments simply because some arguments were based on pub-
lished findings gleaned from the same data set. For example, we
relied on the findings of Boylan and Ryff (2013), Park et al.
(2013), and Kitayama et al. (2015), which were similarly derived
from MIDUS and MIDJA samples, to substantiate our predictions.
However, our arguments were also based on studies that were
independent of MIDUS and MIDJA (e.g., Berkowitz, 1989; Diong
et al., 2005; Matsumoto et al., 2008; Taylor & Risman, 2006), and
our focus on anger control is novel where MIDUS and MIDJA
studies are concerned. Nonetheless, future studies should aim to
replicate and extend these findings with newer and broader cultural
samples.

Last, some statistical concerns exist. Although we hypothesized
that anger control was related to inflammation for Americans but
not the Japanese due to distinct cultural pathways underlying
anger, another possibility is that there might be significantly less
variability in CRP in the relatively smaller Japanese sample, thus
rendering it harder to find significant effects. The results also
should be interpreted with caution as the Cronbach’s alpha for
anger control was low in both samples (�MIDUS � .69 and
�MIDJA � .70) and the standardized beta coefficients of the SSS �
CRP interaction (.064 to .074) suggest small effect sizes. Never-
theless, these small effect sizes are not trivial in the context of
CRP. The variance explained by SSS and the interaction between
SSS and culture on CRP are similar to if not higher than many
important variables such as education status (Friedman & Herd,
2010), alcohol consumption (Mukamal, Cushman, Mittleman,
Tracy, & Siscovick, 2004), and negative emotional experience
(Sin, Graham-Engeland, Ong, & Almeida, 2015). Taken together,
further studies with other populations, methods, and measures are
warranted.
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Conclusion

Drawing on two large and culturally distinct data sets, we
demonstrated that culture moderated the link between SSS and
CRP through differences in anger control. By shedding light on the
psychosocial factors that underlie inflammation, the current study
advances our understanding of health and well-being while high-
lighting the need to consider psychosocial factors within their
cultural context in future research.
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