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Objective: This cross-sectional study examines associations between cardiac vagal control
and mainstream acculturation by systematically investigating the independent contributions
of resting, reactivity, and recovery Respiratory Sinus Arrhythmia (RSA)–physiological factors
contributing to adaptive functioning,including social engagement capacity. This study also
examines the moderating role of RSA reactivity inassociations between perceived ethnic dis-
crimination and mainstream acculturation. Method: The sample comprised 111 migrants from
Maghreb (Morocco, Algeria, and Tunisia) to Montreal, QC, Canada. On average, participants
(60 women) were 31 years old and had immigrated 7 years prior to the study. The study de-
sign was cross-sectional. We collected both psychophysiological (electrocardiogram) and self-
report questionnaire data. Results: All three facets of cardiac vagal control are independently
associated with mainstream acculturation: Higher mainstream acculturation was associated
with higher resting RSA(β =.24), lower RSA reactivity (β = -.27), and higher recovery RSA (β
=.26), controlling for several theoretically relevant covariates. Furthermore, lower RSA reac-
tivity to a discrimination-recall task dampened the relation between perceived discrimination
and mainstream acculturation (interaction β = -.20). Conclusions: This study replicates and
extends prior work linking RSA and mainstreamacculturation using a sample of racialized and
marginalized migrants. It provides evidence that RSA isrelated to migrants’adoption of the
mainstream culture and may modulate how they handle perceived ethnicdiscrimination. Thus,
this study also provides evidence that RSA is tied to how individuals successfullynavigate
novel social environments, including novel cultural contexts.
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Public Significance Statement
Respiratory sinus arrhythmia (RSA)—a biomarker of cardiac
vagal control that has been conceptualized as an index of a
neurophysiological system supporting self-regulation during
social interactions—may influence migrants’ adaptation to a
new cultural environment. In addition, lower social sensi-
tivity— indexed by lower RSA reactivity in response to a
stressor—may help buffer the negative impact of ethnic dis-
crimination on migrants’ adoption of the new culture. Our
data suggest that one’s physiological states—as indexed by
RSA—are associated with mainstream acculturation among
Maghrebi migrants to Canada. The findings highlight that in
addition to social and psychological factors, acculturation is
a process also influenced by physiological factors.

How do migrants successfully navigate their new cultural
environment? How do they make new friends, learn new
cultural norms,and renegotiate their cultural identities? How

do they learn to“fitin”in the new society, often in spite
of substantial difficulties and discrimination? Replicating
and extending our prior work linking respiratory sinus
arrhythmia (RSA) and mainstream acculturation(Doucerain
et al., 2016), we propose that cardiac vagal control, anindex
of parasympathetic functioning, influences acculturation
processes among migrants. Different theoretical frameworks
have conceptualized RSA as an index of a neurophysiolog-
ical system supporting self-regulation (Thayer et al., 2009)
as well as social engagement behaviors (Muhtadie et al.,
2015;Porges, 2011). Weinvestigate how the“three Rs”of car-
diac vagal control (Labordeet al., 2018)—resting, reactivity,
and recovery RSA—are related to mainstream acculturation
and how migrants manage perceived discrimination during
their acculturation journey.

Identifying the antecedents of mainstream acculturation
is essen-tial. Most countries in the global North are home
to substantial migrant populations, and mainstream accul-
turation is positively associated with migrants’psychosocial
adjustment (Nguyen & Benet-Martínez, 2013), while also
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contributing to the larger society’s cohesion (Kirmayer et
al., 2011). Further, mainstream acculturation can serve as a
model for the successful navigation of novel social environ-
ments, a ubiquitous aspect of human functioning even out-
side of immigration contexts. Therefore, better understand-
ing the physiological antecedents of mainstream accultura-
tion is both socially and theoretically relevant.

Mainstream Acculturation

Acculturation is defined as the change process resulting
from prolonged exposure to a cultural context different from
the one in which a person has been socialized (Schwartz et
al., 2010). In the case of migrants, this includes changes
in language practices, norms,values, identities, social rela-
tionships, and behaviors. In many industrialized societies,
acculturation touches a substantial proportion of the popula-
tion. For example, 22% of Canada’s population is foreign-
born (Statistics Canada, 2017a). The dominant theoreti-
cal framework in acculturation research (Berry, 2005) dis-
tinguishes between mainstream and heritage acculturation,
depending on the cultural stream with respect to which the
above changes operate(i.e., cultural adoption vs. mainte-
nance). We focus here on main-stream acculturation, or the
degree to which migrants adopt the new society’s dominant
cultural stream.

In their broad review of acculturation,Sam and Berry
(2010, p. 479) stress that research on acculturation’s an-
tecedents is scarce, with some work on sociodemographic
(e.g., age at immigration,economic status, or immigration
class; Berry & Hou, 2016) or personality variables (e.g., need
for cognitive closure; Kosic, 2006). Given the conceptual-
ization of mainstream acculturation as an implicit cultural
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learning process taking place through sustained social en-
gagement and interactions in the mainstream cultural group
(Doucerain, 2019), individual differences in social engage-
ment capacity may influence mainstream acculturation. So-
cial engagement refers here to a person’s participation in a
range of social roles,relationships and activities within a so-
cial/cultural community(Hartwell & Benson, 2007).

Mainstream acculturation is also strongly shaped by its
sociocultural context (Ward & Geeraert, 2016), in particular
by how welcoming that context is to migrants. Migrants who
experiencemore ethnic discrimination unfair treatment due
to one’s ethnic and/or cultural characteristics—report less
mainstream acculturation(Berry & Hou, 2016; Jasinskaja-
Lahti et al., 2003;Neto, 2002; TeLindert et al., 2008;
Verkuyten & Yildiz, 2007). As a form of group rejec-
tion, ethnic discrimination can result in stronger heritage cul-
tural in-group identification, which in turn is associated with
less commitment to the mainstream society (Verkuyten &
Yildiz,2007). The extensive replication of this negative asso-
ciation under-scores that perceived discrimination is a ubiq-
uitous obstacle to migrants’social functioning in their new
country (United Nations, 2011). In the global North, many
migrants come from racialized groups, making it more likely
that they will face ethnic discrimination during their accultur-
ation journey. In Canada, one in five migrants reports having
experienced some form of discrimination, with racialized mi-
norities being twice as likely to face discrimination than their
non racialized counterparts (Nangia, 2013).Given the nega-
tive impact of perceived ethnic discrimination on mainstream
acculturation, research on the factors that can alleviate this
adverse effect is needed.

Cardiac Vagal Control Respiratory sinus arrhythmia
(RSA), indexing cardiac vagal control, reflects the activity
of a neurophysiological system involved in allostatis and re-
lated to various facets of self-regulation during social inter-
actions (Smith et al., 2020). RSA may also influence main-
stream acculturation. Cardiac vagal control refers to the con-
tribution of the parasympathetic nervous system to cardiac
regulation through the vagus nerve. It is commonly mea-
sured using high-frequency heart rate variability, or RSA.
RSA reflects naturally occurring variations in heart rate tied
to the breathing cycle. At rest, there is a tonic inhibitory
output to the sinoatrial node–the heart pacemaker–through
the vagal nerve. During inspiration, the inhibitory influ-
ence of the vagus nerve is temporarily lifted, increasing
heart rate.Conversely, greater vagal-dependent parasympa-
thetic output during expiration causes a transient decrease
in heart rate. RSA thus reflects the strength of the va-
gal parasympathetic output underlying these systematic fluc-
tuations in interbeat intervals during the respiration cycle
(Berntson et al., 1997).

Recent reviews have described the role of parasympa-
thetic activity in self-regulation, including during social in-
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teractions (Balzarotti et al., 2017; Beauchaine et al., 2019;
Smith et al., 2020; Williams et al., 2019). We focus here on
social functioning, given its conceptual overlap with main-
stream acculturation. Two influential theories have linked
RSA to social functioning broadly speaking. Polyvagal The-
ory (Porges, 2011) posits that over the course of vertebrate
evolution, brain stem nuclei involved in cardiac control be-
came increasingly connected with facial muscles and related
anatomical structures involved in emotion expression and so-
cial communication (e.g., soft palate, larynx). Regulation of
cardiac activity through the vagus nerve permitted the co-
ordination of physiological and behavioral states supporting
social engagement responses. Therefore, Polyvagal Theory
conceptualizes RSA as a biomarker of this neurophysiologi-
cal system supporting social engagement behaviors (Porges,
2007, 2011). The Neurovisceral Integration Model (Thayer
et al., 2009) rests on the notion that prefrontal inhibition
of limbic activity, involved in self-regulation, is reflected in
changes in RSA. In this model, greater RSA reflects greater
activity and integration of a neural network involved in cog-
nitive, affective, and autonomic regulation in response to
changing environmental demands. More recently, empha-
sizing the psychobiology of stress, the Generalized Unsafety
Theory of Stress has proposed that higher resting RSA re-
flects general perceptions of safety versus threat (Brosschot
et al., 2017). As Smith et al. (2020) point out, these perspec-
tives are complementary, a common key insight being that
the “vagus nerve is intimately involved in regulating humans’
emotional responses to their social environment” (Muhtadie
et al., 2015, p. 110).

Our prior work has shown that RSA is associated with
mainstream acculturation among new migrants. In a longitu-
dinal study among newly arrived international students, base-
line resting RSA was prospectively associated with greater
increases in mainstream acculturation over time (Doucerain
et al., 2016). This study aims to replicate and extend these
findings in three ways. Our initial work was conducted with a
highly selected group of university students during the early
phase of acculturation, whereas we focus here on a commu-
nity sample in a racialized cultural minority. Second, RSA
may differently impact mainstream acculturation in the con-
text of negative discrimination experiences within the novel
cultural environment. Third, different measures of RSA have
been differentially associated with social functioning in prior
work. Based on vagal tank theory (Laborde et al., 2018),
resting, reactivity, and recovery RSA may be differentially
associated with mainstream acculturation.

Resting RSA

Resting, or tonic RSA, refers to a person’s baseline car-
diac vagal control level and is usually measured while sitting
calmly. In line with Polyvagal Theory and the Neurovisceral
Integration Model, higher resting RSA has been associated

with better social functioning and self-regulation, across a
range of indicators including emotion recognition (Quintana
et al., 2012), prosocial behavior (Beauchaine et al., 2013),
attachment security (Diamond & Hicks, 2005; Maunder et
al., 2012), and positive marital functioning (Diamond et al.,
2011; Smith et al., 2011).

Mainstream acculturation rests to a large extent on the
ability to form new relationships and to socially engage in a
new sociocultural environment. In past research, in a sam-
ple of newly arrived international students, we found that
resting RSA was prospectively associated with greater in-
creases in mainstream acculturation over time (Doucerain et
al., 2016). We seek to replicate this effect among migrants
who have been living in a novel cultural environment for sev-
eral months.

RSA Reactivity

RSA reactivity (also called phasic RSA or vagal with-
drawal) refers to changes in cardiac vagal control in response
to a challenge. In response to stress or metabolically de-
manding tasks, such as exercise or information processing,
withdrawal of the vagal brake, resulting in RSA decreases,
allows the organism to quickly regulate its metabolic out-
put to meet the demands at hand. In the realm of social
functioning—our focus here—both greater and lower RSA
reactivity can be adaptive depending on the situation. For
example, a meta-analysis showed that greater RSA reactiv-
ity is associated with fewer social problems among commu-
nity/healthy children, but with more social problems among
clinic/at-risk children (Graziano & Derefinko, 2013). Muh-
tadie et al. (2015) propose that greater RSA reactivity re-
flects greater sensitivity to social context. They found that
compared to participants with less RSA reactivity, those with
greater RSA reactivity displayed more prosocial behaviors
when they received positive social feedback during a stress
task, but fewer such behaviors when social feedback was
negative (Muhtadie et al., 2015). Similarly, in the context of
interpersonal functioning, individuals with high RSA reac-
tivity were more sensitive to the lack of positive interactions
than those with lower reactivity (Gouin et al., 2019).

Mainstream acculturation requires successfully navigat-
ing novel social situations, on a daily basis and without well-
established social schemas as guides (Doucerain, 2019). For
migrants experiencing ethnic discrimination, social interac-
tions in the mainstream group are often not just challeng-
ing but can be downright hostile. How migrants subjectively
handle these discriminatory episodes may influence whether
they disengage from the mainstream society and retreat in
their heritage group (Neto, 2002; Verkuyten Yildiz, 2007),
or persist participating in the mainstream group. Stress ex-
posure is associated with less trust, in particular toward out-
group members (Steinbeis et al., 2015). When facing dis-
crimination, being less sensitive to hostile social interactions
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may help sustain engagement in that context and therefore
facilitate mainstream acculturation.

Although informed by social functioning conceptualiza-
tions of RSA, such a moderation effect would also be consis-
tent with the Generalized Unsafety Theory of Stress (Bross-
chot et al., 2017). Physiologically perceiving discrimina-
tory episodes as less threatening (i.e., lower RSA reactiv-
ity) might also help maintain social engagement in the main-
stream culture. Similarly, Vagal Tank Theory, drawing on
the Neurovisceral Integration Model (Thayer et al., 2009),
postulates that in situations with heavy emotion regulation
demands, smaller RSA suppression, or even RSA augmen-
tation indicates better self-regulation (Laborde et al., 2018;
shown empirically in Park et al., 2014). Thus, lower RSA
reactivity may reflect a greater ability to effectively de-
ploy self-regulatory resources in response to discrimination.
These conceptual models suggest that lower RSA reactivity
in response to discriminationrelated stress could foster main-
stream acculturation by buffering the well-documented nega-
tive association between perceived discrimination and main-
stream acculturation.

RSA Recovery

RSA recovery refers to the restoration of cardiac va-
gal control following a challenge. Like reactivity, recov-
ery is key to an organism’s adaptability. Using the vagal
tank metaphor, recovery reflects whether people “fill their
tank quickly enough to face another stressor, in order to
have enough ability to self-regulate and react effectively”
(Laborde et al., 2018, p. 5). Research on the role of RSA
recovery in social functioning is scarce, and neither Polyva-
gal Theory nor the Neurovisceral Integration Model make
explicit predictions regarding that aspect of cardiac vagal
control. Polyvagal Theory sets forth that rapid and tran-
sient fluctuations in RSA are optimal (Porges, 2007), which
could be extended to mean that RSA recovery should ideally
be prompt. Accordingly, Vagal Tank Theory suggests that
quickly going back to an initial or improved level of cardiac
vagal control level reflects better self-regulation and is there-
fore more adaptive (Laborde et al., 2018). Given that main-
stream acculturation is a prolonged process unfolding over
years and involving frequent taxing social interactions in the
mainstream group (Doucerain, 2019), the ability to recover
after social and cultural stressors may be key to sustaining
engagement in the novel cultural context.

Covariates and Cultural Specificity

A number of contextual factors can influence RSA both
acutely and chronically. For example, greater psychosocial
stressors (e.g., lower socioeconomic status), more deprived
social experiences (e.g., greater loneliness), and greater psy-
chological distress (e.g., presence of depression) are asso-
ciated with diminished cardiac vagal control (Gouin et al.,

2015; Kemp et al., 2010; Sloan et al., 2005)—in addition to
age and gender differences (Umetani et al., 1998). In order to
identify independent associations between the RSA variables
and acculturation, we considered the potentially confounding
effects of a range of factors when examining associations be-
tween RSA and mainstream acculturation. Specifically, we
include perceived social status, education level, work status,
legal status in the country, relationship status, presence of
family in the region, and psychological adjustment as covari-
ates in all analyses. We also test the cultural specificity of
the hypothesized effects by examining associations between
RSA and heritage acculturation. Indeed, migrants’ mainte-
nance of their heritage culture likely reflects the coalesced
influence of socialization and family histories, idiosyncratic
experiences, personal values, etc., rather than their ability to
explore a novel cultural context—which we propose is facil-
itated by RSA.

The Present Study

This study tests the overarching hypothesis that cardiac
vagal control indexes a suite of physiological processes that
facilitate navigating a novel social environment—here, main-
stream acculturation. We test this hypothesis by systemati-
cally investigating the independent contributions of resting,
reactivity, and recovery RSA. Building on Polyvagal Theory
and the Neurovisceral Integration Model, Vagal Tank Theory
postulates that these three components reflect different phys-
iological mechanisms underpinning adaptability in novel so-
cial contexts (Laborde et al., 2018) and informs the hypothe-
ses below. Note that all effects are expected to hold control-
ling for covariates identified earlier.

Hypothesis 1: Resting RSA will be positively associated
with mainstream acculturation, conceptually replicating
our prior work.

Hypothesis 2: Smaller RSA reactivity in response to a
stress task will be associated with greater mainstream ac-
culturation.

Hypothesis 3: The negative association between perceived
discrimination and mainstream acculturation will dimin-
ish as RSA reactivity decreases.

Hypothesis 4: Better RSA recovery (smaller changes, or
even increases between baseline and recovery RSA) will
be associated with greater mainstream acculturation.

Hypothesis 5: RSA variables will be more strongly asso-
ciated with mainstream acculturation than with heritage
acculturation.
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We conducted this study among Maghrebi migrants liv-
ing in Quebec, Canada for several reasons. First, because
of colonial history, most migrants from Morocco, Algeria,
and Tunisia (the three countries included here) are fluent in
French, Quebec’s official and dominant language. This al-
lows us to parcel out the role of language proficiency, a key
variable in acculturation research (Kang, 2006), at the design
level. Second, belonging to a racialized group, Maghrebi
migrants face unique difficulties tied to the current politi-
cal, social and economic climate. They have one of the
highest unemployment rates among Quebec cultural minori-
ties—despite degrees higher than or equivalent to the na-
tional average. They also report high rates of perceived dis-
crimination (Valiante, 2017). This demographic group is
therefore a socially and theoretically meaningful population
to investigate how different aspects of cardiac vagal control
are involved in mainstream acculturation.

Method

Participants

Adults born in Morocco, Algeria, or Tunisia and currently
living in the greater Montreal area were recruited via clas-
sified ads and posters in the community (original N = 117).
We excluded six participants due to unscorable physiologi-
cal data (loss of electrocardiogram signal from a loose elec-
trode lead), leaving 111 participants for the analyses (60
women; Mage = 30.6; SDage = 8.4). Most participants were
born in Morocco (67%, or 60.36%), 39 were born in Algeria
(35.14%), and five in Tunisia (4.50%). On average, partic-
ipants had been living in Canada for 6.7 years (SD = 6.7,
range = 0–27) and most were naturalized citizens (45 vs. 35
permanent residents and 31 with other statuses such as hold-
ing a work permit). In terms of education, 109 participants
had completed at least postsecondary education (98.20%),
and 73 of them had completed a bachelor’s degree or above
(65.77%), reflecting an education level substantially higher
than the national average (28.5%; Statistics Canada, 2017b).
In terms of work status, 50 participants were studying, 42
were working (26 full-time, 16 part-time), and 19 had other
work statuses such as unemployed or homemaker. About
a third of our sample was married/cohabiting (39 partici-
pants), whereas the rest self-reported as single or other (e.g.,
divorced). Finally, participants were fairly evenly split be-
tween those who had some family in the greater Montreal
region (52%) and those who didn’t (48%).

Procedure

Participants completed a laboratory visit to assess RSA.
They were instructed not to drink caffeine or smoke for 2
hr prior to their laboratory visit. After giving informed con-
sent, they were fitted with electrodes for electrocardiogram

(ECG) recording and seated in a comfortable chair. After ap-
proximately 5 min of acclimation to the testing environment,
ECG recordings were collected during a 5-min baseline rest-
ing period. Afterward, participants completed a discrimina-
tion recall task, first reflecting upon their discrimination ex-
periences for 5 min (ECG recordings were collected during
this 5-min stress-induction period) and then recounting these
experiences to the research assistant for 3.03 min on average
(SD = 3.37, range = 1.02–10.78). Following this, partici-
pants underwent a recovery period during which they were
instructed to remain seated and relax during a 5-min period,
while ECG recordings were collected. Finally, participants
completed questionnaires on their immigration experience
and adaptation to Canada. This project received approval
from the university’s ethical review board and participants
provided consent prior to the beginning of data collection.
Participants received CAD20 as compensation for their time.
Specific task instructions are available as Supplemental Ma-
terials.

Materials

Questionnaires for Variables of Interest

The Brief Acculturation Orientation scale (Demes &
Geeraert, 2014) measures heritage (BAOS-H; Cronbach α
= .79) and mainstream (BAOS-M; Cronbach α = .80) ac-
culturation. Each subscale comprises four items with mirror
wording, such as “It is important for me to have [country
of origin]/[mainstream] friends,” scored on a 7-point Likert-
type scale ranging from 1 = strongly disagree to 7 = strongly
agree.

The Everyday Discrimination Scale (EDS; Williams et al.,
1997) measures experiences of unfair treatment because of
one’s ethnocultural background. Participants rate the fre-
quency of nine experiences such as “receiving poorer ser-
vice than other people at restaurants or stores” on a 5-point
Likert-type scale ranging from 0 = never to 5 = almost every
day (Cronbach α = .88).

Respiratory Sinus Arrhythmia

Participants were fitted with three electrodes in amodi-
fied lead II configuration. ECG data were collected using
a wireless ECG amplifier module (BioNomadix Pair) and
the BioPac MP150 data acquisition unit at a sampling rate
of 1,000 Hz (BIOPAC Systems Inc., Goleta, CA). Interbeat
intervals were recorded continuously during the three 5-min
periods: Resting baseline, stress-induction, and recovery pe-
riod). RSA data were analyzed using the Acq- Knowledge
software, Version 4 (BIOPAC Systems). Trained research as-
sistants visually inspected the digitized ECG signal and iden-
tified and corrected recording artifacts (less than 2% of the
data were corrected). RSA was extracted using a Fast Fourier



6 DOUCERAIN ET AL.

Transformation (FFT) to obtain power in the 0.12 to 0.40 fre-
quency range (Malik et al., 1996), for each 30-s epoch within
each recording period. Resting RSA refers to baseline RSA.
RSA reactivity was computed as the difference between rest-
ing RSA and stress-induction RSA, with greater scores in-
dexing greater RSA decreases during the task. Recovery
RSA was computed as the difference between RSA during
the recovery period and resting RSA, with greater scores in-
dexing a return to levels above resting RSA.

Covariates

We assessed subjective social status with the MacArthur
Scale of Subjective Social Status (MSSSS; Adler et al.,
2000), whereby participants locate their position on a
metaphorical social status ladder on a 1 = lowest status
to 9 = highest status scale. Psychological adjustment was
measured using the Brief Psychological Adaptation Scale
(BPAS; Demes & Geeraert, 2014). Participants rate the fre-
quency of 8 experiences such as feeling “happy with your
day-to-day life in Canada” on a Likert-type scale ranging
from 1 = Never to 7 = Always (Cronbach α = .88). Par-
ticipants indicated the highest degree they completed, which
we recoded as number of years of education required (e.g.,
bachelor = 16 years in Quebec). Participants also reported
their work status (categories full-time, part-time, studying,
and other), legal status in Canada (categories citizen, perma-
nent resident, and other), relationship status (categories mar-
ried/cohabiting and single/other), and whether they had fam-
ily in the greater Montreal area (categories some and none).

Analysis Plan

Our previous study detected an association of r = .27 be-
tween resting RSA and change in mainstream acculturation
(Doucerain et al., 2016). We planned to collect enough data
to detect a similar effect size, that is, at least N = 104.5 partic-
ipants (α = .05, 1 - β = .80). With a sample size of N = 111,
power was deemed sufficient for the present study. All anal-
yses were conducted using R version 4.0.3 (R Core Team,
2020). The study’s data and analysis code are available at:
https://osf.io/zj27q/.

No multivariate outliers were identified, based on Maha-
lanobis distances evaluated at p < .001. Missing data were
minimal (1.9%) and missing completely at random, based on
the results of nonparametric tests of homogeneity of covari-
ance, p = .34 (Jamshidian & Jalal, 2010). They were imputed
using expectation maximization to preserve power.

We used hierarchical regressions to test all hypotheses,
with covariates entered in a first step and predictors of inter-
est in subsequent steps. We conducted analyses pertaining to
RSA reactivity and RSA recovery in separate regression sets,
because of multicollinearity issues when both were included
in a single model (Variance Inflation Factor or VIF > 2.50).
During the discrimination-recall task, participants varied in

how long they recounted their memories to the experimenter.
To avoid potential confounds between this variability and
RSA recovery effects, we included time delay between the
end of the stress-induction period and the beginning of the
post-task period (in minutes) as a covariate when entering
RSA recovery.

We verified assumptions of the linear model using model
diagnostics and visual inspections of regression residuals,
provided by packages car (Fox & Weisberg, 2019) and per-
formance (Lüdecke et al., 2021). Residuals were normally
distributed and homoscedastic across fitted values levels, p
= .37 for Breusch-Pagan test (Breusch & Pagan, 1979). VIF
values were all <2.50 except for number of years in Canada
and legal status in Canada. Given that these variables are
covariates and that their VIF was <5 (James et al., 2017), no
further measures were taken.

Finally, given documented variations in experiences of
discrimination and acculturation by gender and years in the
new country (Brondolo et al., 2015), we tested models with
interaction terms between RSA variables and sex/years in
Canada. Given that none of these interaction terms were sig-
nificant (ps >.20), they were not kept in the final models.

Results

As shown in Table 1, participants reported fairly high
levels of heritage and mainstream acculturation, as well as
low levels of discrimination. The discrimination recall task
elicited a statistically significant decrease in RSA, t(111) =
3.96, p < .001, but recovery RSA was not significantly dif-
ferent from resting RSA, t(111) = 0.97, p = .33. Correla-
tions (also displayed in Table 1) went in expected directions.
Higher BAOS-M scores (mainstream acculturation) were as-
sociated with higher resting RSA and RSA recovery. Corre-
lations between BAOS-M scores and RSA reactivity, as well
as EDS scores (perceived discrimination) were negative, al-
though statistically nonsignificant. None of the RSA vari-
ables were associated with BAOS-H scores (heritage accul-
turation). EDS scores were negatively correlated with BPAS
(psychological adjustment) and BAOS-M scores with time in
Canada. The latter correlation is at odds with the general idea
that mainstream acculturation increases over time. However,
it is consistent with results obtained among Russian migrants
to Canada (Doucerain, 2020) and with qualitative accounts
of some participants describing strong initial motivation and
efforts to integrate into the mainstream group, gradually wan-
ing over time as they face obstacles (such as discrimination)
and struggle establishing meaningful social ties in that group.

Table 2 displays the results of multiple regressions pre-
dicting BAOS-M scores (mainstream acculturation). None
of the covariates entered in a first step were statistically sig-
nificant, although Model 0 was significant overall, F(15, 95)
= 1.855, p = .038.



DOUCERAIN ET AL. 7

Table 1

Spearman Correlations Among Numerical Study Variables and Descriptive Statistics

Note. Entries represent correlations among variables, except for the first column, which displays variables’ mean and
standard deviation. RSA = respiratory sinus arrhythmia; EDS = Everyday Discrimination Scale; BAOS = Brief Acculturation
Orientation Scale; MSSSS =MacArthur Scale of Subjective Social Status; BPAS = Brief Psychological Adaptation Scale
p < .05. ** p < .01. *** p < .001..

Hypothesis 1

Resting RSA was independently and positively associated
with BAOS-M scores after taking covariates into account, β
= .24, 95% CI [0.04, 0.40], p = .01, increasing R2 by .05
(Model 1). Thus, supporting Hypothesis 1, participants with
higher resting RSA values reported greater mainstream ac-
culturation, with a semipartial correlation of .23.

Hypothesis 2

The introduction of RSA reactivity in Model 2 accounted
for 5% additional variance in BAOS-M scores, with a semi-
partial correlation of -.23. The negative statistically signifi-
cant coefficient, β = -.27 95% CI [-.47, -.07], p = .008, in-
dicates that smaller RSA reactivity during the discrimination
recall task was associated with greater mainstream accultur-
ation. This is consistent with Hypothesis 2.

Hypothesis 3

RSA reactivity moderated the association between EDS
scores (perceived discrimination) and mainstream accultur-
ation, β = -0.20, 95% CI [-0.38, -0.02], p = .03. Adding
EDS and its interaction with RSA reactivity accounted for an
additional 4% in explained variance (Model 3). In support of
Hypothesis 3, Figure 1 shows that perceiving more discrim-
ination was related to lower mainstream acculturation for
participants with large RSA reactivity to our discrimination-
focused stress task, simple slope B(SE) = -.40(0.21), p = .059
at MRSAreactivity - 1 SDRSAreactivity. In contrast, perceived dis-
crimination levels were unrelated to mainstream accultura-
tion for participants with low RSA reactivity, simple slope
B(SE) = .13(0.15), p = .37 at MRSAreactivity + 1 SDRSAreactivity.

In other words, the association between perceived discrim-
ination and mainstream acculturation became increasingly
weak as RSA reactivity to the discrimination recall task di-
minishes. Based on the Johnson-Neyman interval, this asso-
ciation lost statistical significance when RSA reactivity was
1.47 (or 1.1 SD above the mean).

Hypothesis 4

Adding RSA recovery and time between the end of the
stressinduction period and the beginning of the post-task
period in Model 4 explained an additional 7% variance in
BAOS-M scores. Controlling for this delay variable and
those included in Model 2, RSA recovery was positively and
statistically significantly associated with BAOS-M scores, β
= .26, 95% CI [0.08, 0.44], p = .006. Supporting Hypothe-
sis 4, this indicates that participants’ whose post-task RSA
values were closer to or higher than their baseline values
reported greater mainstream acculturation. The semi-partial
correlation for this effect was .24.

Hypothesis 5

To test the cultural specificity of the above effects, we also
ran the regressions reported in Table 2 with BAOS-H scores
(heritage acculturation) as the dependent variable. None of
the coefficients for RSA variables were statistically signif-
icantly (all ps >.12). This is consistent with Hypothesis 5
and indicates that the role of resting RSA, RSA reactivity,
and RSA recovery was specific to the mainstream cultural
context.
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Table 2

Hierarchical Multiple Regressions Predicting BAOS-M Scores (Mainstream Acculturation)

Note. Values are unstandardized coefficients and associated 95% confidence intervals in brackets. Continuous predictors are
mean centered. BAOS = Brief Acculturation Orientation Scale; MSSSS =MacArthur Scale of Subjective Social Status;
BPAS = Brief Psychological Adaptation Scale; RSA = respiratory sinus arrhythmia; EDS = Everyday Discrimination Scale.
p < .05. ** p < .01. *** p < .001..

Discussion

This study investigated associations between mainstream
acculturation and resting, reactivity, and recovery RSA
among racialized migrants to Canada. Higher mainstream
acculturation was associated with higher resting RSA, lower
RSA reactivity, and higher recovery RSA. Furthermore,
lower RSA reactivity to a discrimination-recall task moder-
ated the association between perceived discrimination and
mainstream acculturation such that the relation between
these variables was attenuated among participants with lower
RSA reactivity. These effects were specific to mainstream ac-
culturation and not present for heritage acculturation. These
findings provide evidence that RSA is tied to how individuals
successfully navigate novel cultural contexts.

Our prior work indicated that higher baseline resting
RSA prospectively predicted longitudinal increases in main-
stream acculturation during the early stages of acculturation
(Doucerain et al., 2016). Here, we replicated this positive as-
sociation between resting RSA and mainstream acculturation
in a sample of racialized and marginalized immigrants living
in a novel cultural environment for several years, speaking to
the robustness of this effect across cultural groups and immi-
gration contexts. Given ties between resting RSA, regulation
during social interactions, and social engagement capacity
(Porges, 2011; Thayer et al., 2009), these findings are con-
sistent with the notion that sustained social interactions with
the mainstream group may be a key mechanism underlying

mainstream acculturation (Doucerain, 2019).
Lower RSA reactivity to the discrimination recall task was

associated with more mainstream acculturation and buffered
the negative association between perceived discrimination
and mainstream acculturation. The role of RSA reactivity to
a challenge in social settings is complex (Graziano & Dere-
finko, 2013). Muhtadie et al. (2015) argued that greater
RSA reactivity is associated with more prosocial behaviors
in a positive social environment, but fewer prosocial behav-
iors in a negative social environment. In partial support
of this contention, our results suggest that in a challenging
novel social context, lower RSA reactivity to a discrimina-
tionrelated stressor—potentially reflecting better mobiliza-
tion of selfregulatory resources—may be more favorable that
greater reactivity. Lower RSA reactivity was also associated
with greater mainstream acculturation overall. In stressed
samples, excessive RSA reactivity to an emotional task may
be associated with poorer emotional and social outcomes
(Beauchaine, 2015; Gouin et al., 2014). Furthermore, the-
oretical perspectives on RSA reactivity set forth that whether
greater or lower reactivity is desirable depends on the level
of metabolic and cognitive demands of the task (Laborde et
al., 2018; Thayer et al., 2009). The present results, together
with Muhtadie et al. findings (2015), suggest that to bet-
ter understand context-dependent RSA benefits, we may also
need to consider the level of social threat associated with or
surrounding the task.
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Figure 1

RSA Reactivity Moderating the Association Between Perceived Discrimination and Mainstream Acculturation

Note. RSA = respiratory sinus arrhythmia..

Perceived ethnic discrimination does not impact migrants’
psychological health equally (Noh & Kaspar, 2003). Here,
smaller RSA reactivity to a discrimination-recall task damp-
ened the negative association between discrimination and
mainstream acculturation. The mechanisms underlying this
moderation would need to be clarified. Individuals with
lower RSA reactivity may experience less emotional distress
from discrimination experiences (Gouin et al., 2014), they
may be better at regulating their emotions (Graham et al.,
2015), or they may be better able to maintain positive so-
cial behaviors in the context of stressful interpersonal inter-
actions (Diamond et al., 2011). At the same time, RSA re-
activity itself is to some extent a product of individuals’ ex-
periences and their environment. Thus, it is also plausible
that our stress task would be particularly stressful for people
who experience (and report) high levels of discrimination, re-

sulting in greater decreases in RSA. Future research should
explore such potential mechanisms and the context depen-
dence of RSA reactivity effects, for example by probing the
role of RSA reactivity depending on migrants’ experiences
and life histories (e.g., drivers for immigration or presence
of trauma).

In terms of RSA recovery, we found that returning close
to or above baseline after a discrimination-recall task was
associated with greater mainstream acculturation. Recovery
is seldom considered in conjunction with resting and reac-
tivity. These results provide promising initial evidence that
effective physiological restoration after a stressor is associ-
ated with migrants’ reports of mainstream cultural adoption.
Future research should examine trajectory of changes in RSA
throughout the task to examine their associations with accul-
turation processes.
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Interestingly, resting RSA’s effect size (small to medium β
= .24) was similar to that of reactivity and recovery, support-
ing the notion that these three Rs of cardiac vagal control pro-
vide complementary information in explaining mainstream
acculturation. Mainstream acculturation was used here as a
model of the successful navigation of a novel environment.
In future research, it would be interesting to investigate the
role of these three Rs in other conceptually similar contexts,
such as starting a new job or integrating a new sports team.

Limitations and Strengths

This study was cross-sectional, which precludes any
causality conclusions. Because of their considerable stabil-
ity over long time periods (Bornstein & Suess, 2000), RSA
indices are conceptualized as individual differences. This is
consistent with the notion that these physiological variables
may influence mainstream acculturation, rather than the op-
posite. However, there is evidence that resting RSA can fluc-
tuate to some extent in response to life events and stressors
such as migration (Gouin et al., 2015). For example, it is
possible that people who have acculturated to the mainstream
culture to a greater extent because of various other individual
differences (e.g., openness to experience of self-efficacy) are
under less chronic stress as a result. This may in turn have
led to increases in RSA (Brosschot et al., 2017; Thayer et
al., 2009). Longitudinal research will be necessary to con-
clusively establish temporal precedence.

Further, RSA reactivity levels are somewhat task-
dependent. We used a discrimination-recall task but it would
be important to test whether our results generalize to other
tasks, such as for example, positive social interactions. An-
other design-related limitation concerns the varying lengths
of time preceding recovery recordings. We considered par-
ticipants recounting their memories as part of the overall lab-
oratory task, but how much this lack of time standardization
affected our results is unclear.

Conclusion

This study expanded the range of traditional predictors
(i.e., sociodemographic or personality variables) of accultur-
ation by considering the role of cardiac vagal control. The
inclusion of all three R’s of cardiac vagal control in a sin-
gle study—especially recovery—is a novel feature of the
present work and heeds the need to better characterize an-
tecedents of mainstream acculturation. Mainstream accultur-
ation can serve as a model of how individuals successfully
navigate novel social environments, thus highlighting this
study’s broader theoretical significance to social psychology.
These data suggest that one’s physiological states—as in-
dexed by RSA—are associated with mainstream accultura-
tion and perceived discrimination among Maghrebi migrants
to Canada. The findings highlight that in addition to so-
cial and psychological factors, acculturation is a process also

influenced by individual differences in physiology. Further
research is needed to understand the interplay among RSA,
perceived discrimination, and mainstream acculturation over
time in racialized migrants, as well as the psychosocial path-
ways underlying these dynamic and potentially reciprocal
processes.
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