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ABSTRACT

This study examined whether multiple group membership (MGM) predicted future cardiovascular reactivity (CVR) in women
and whether this relationship was moderated by the number of social group memberships they perceived to be the basis for their
discrimination. Using a longitudinal design, data were drawn from Waves 2 and 3 of the Midlife in the United States (MIDUS)
study. The sample included 179 women for diastolic and systolic blood pressure (DBP, SBP) reactivity and 200 women for heart
rate (HR) reactivity (ages 47-94, M=63.66, SD =8.90). Greater MGM at Time 1 was associated with lower HR responses to
stress at Time 2, indicating reduced cardiovascular responding during the stress tasks. Moderation analyses revealed that among
women who attributed discrimination to one group, higher MGM predicted higher HR reactivity suggesting a more engaged
stress response. In contrast, among women who did not attribute discrimination to any group, higher MGM was significantly as-
sociated with lower HR reactivity. No significant effects were found for SBP and DBP reactivity. Together, these findings suggest
that MGM does not uniformly confer stress-buffering benefits and may, in some contexts, reflect cumulative social burden rather
than protection. The results highlight the importance of considering the social meaning and context of group memberships, par-
ticularly experiences of discrimination, when evaluating their implications for women's stress-related health.

The social cure hypothesis (Jetten et al. 2009) highlights the sig-
nificant health benefits of group membership (GM). According
to this perspective, these benefits arise when individuals incor-
porate group memberships into their sense of self, forming a
social identity that becomes a valuable psychological and social
resource (see Jetten et al. 2014). The foundational social identity
theory (Tajfel and Turner 1979) found that mere group member-
ships, even in the absence of meaningful interaction, can influ-
ence individuals' sense of self and behavior. As a rule of thumb,
if you choose to join even one group after being a member of
none, your chance of dying within the next year is cut in half
(Putnam 2000).

A large body of research demonstrates that individuals who
belong to a greater number of social groups tend to report bet-
ter psychological well-being, improved physical health, and
greater longevity compared to those with fewer group mem-
berships (e.g., Berkman 1995; Holt-Lunstad et al. 2010; Jetten
et al. 2015). This work shows that there are potential benefits
to mere belonging to important groups. That is, even though not
all group memberships function as psychological resources for
their members, many do. This is because group memberships
are a basis for defining the self that individuals can effectively
utilize the psychological resources they provide. In the pres-
ent paper, we use data available via MIDUS on community
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group participation in religious meetings, unions/professional
groups, sports/social groups, and other groups as a marker of
group memberships. Multiple group membership (MGM) re-
fers to the number of these group memberships each person
reports, as prior work suggests the effects of memberships may
be cumulative.

Across the literature, MGM has been operationalized using both
subjective indicators (e.g., perceived membership or strength
of identification) and objective indicators (e.g., participation in
community groups), with each approach capturing distinct as-
pects of social connectedness. Importantly, evidence suggests
that mere membership in social groups can influence health and
well-being, even when such memberships are not consciously
salient, because groups provide platforms for accessing social,
emotional, and practical resources, particularly during times
of stress (e.g., Walsh et al. 2015). In this context, researchers
have also distinguished between groups in which individuals
are positioned by others (e.g., demographic or ascribed groups
such as gender, ethnicity, or social class) and “acquired” groups.
Acquired groups are those that individuals actively choose and
participate in, such as community, religious, recreational, or
professional groups. Membership in acquired groups has been
shown to be particularly relevant for health, as these groups
often provide normative, accessible, and sometimes invisible
forms of support (Walsh et al. 2015). The present study adopts
this latter approach by operationalizing MGM using attendance-
based indicators of participation in community groups. This al-
lows us to examine whether being embedded across multiple
actively participated groups predicts physiological health out-
comes independently of subjective identification.

MGM are particularly beneficial during key life transitions,
such as entering university or retirement (Griffin et al. 2025;
Iyer et al. 2009; Steffens et al. 2016) and in reducing feelings of
distress following an adverse experience (Foran et al. 2025). A
growing body of evidence supports the idea that “the more the
merrier” applies to GM, with MGM consistently linked to better
well-being (Iyer et al. 2009; Jetten et al. 2012) and lower mor-
tality, especially among older adults (Minagawa and Saito 2015;
Steffens et al. 2016). A study by Cruwys et al. (2013) found an
effect of the number of social GM, finding that membership of
social groups is both protective against developing depression
and curative of existing depression. In short, existing research
suggests that MGM can protect (self-reported) health during
periods of stress. Though the relationship between MGM and
objective indices of health is less clear. This paper aims to fill
this gap.

Importantly, the health impact of MGM may depend not only
on the number of groups to which an individual belongs, but
also on the nature of those groups. It is especially relevant to
consider the status of groups. Members of low-status groups may
be exposed to systemic disadvantage due to their gender, race,
ethnicity, or other social group memberships. For example, there
is widespread cross-national evidence that discrimination is a
pervasive feature of many women's lives (SteelFisher et al. 2019;
UN Women and United Nations Department of Economic and
Social Affairs 2023). In such cases, women's GM may increase
exposure to discrimination and associated chronic stress, di-
minishing health benefits (Crenshaw 1991; Kellezi 2012).

Belonging to multiple minority groups can lead to cumulative
stress. It has been empirically linked to poorer health outcomes.
Thisisin part due to the additive effects of perceived discrimina-
tion across multiple social statuses (Bey et al. 2020; Cyrus 2017;
Denise 2012, 2014). On the other hand, identification with a mi-
nority group buffers against some of the negative health impacts
of discrimination (Branscombe et al. 1999). According to the
Rejection Identification Model (RIM; Branscombe et al. 1999),
this increased group identification in response to discrimina-
tion protects self-esteem and psychological well-being in the
face of discrimination. However, when discrimination is per-
ceived as personal rather than systemic, individuals are less
likely to engage this protective mechanism and may instead
internalize the experience, attributing it to personal inadequa-
cies—a pattern linked to lower self-esteem and greater psycho-
logical distress (Crocker and Major 1989; Major and Dover 2015;
Major et al. 2003). Although the present study did not include
a measure of group identification, this wealth of literature of-
fers a backdrop for the current study which examines whether
MGM predicts subsequent objective indices of health in women
and whether this relationship is moderated by the number of
discrimination-attributed GM. That is, the group memberships
that women perceive as being the basis for their experiences of
discrimination.

Cardiovascular reactivity (CVR) provides a particularly in-
formative and reliable measure of how the body physiologi-
cally responds to acute stress (Brindle et al. 2014). CVR refers
to the magnitude of change in cardiovascular parameters,
such as systolic and diastolic blood pressure (SBP and DBP,
respectively) and heart rate (HR), from a resting baseline in
response to an acute stressor. A substantial body of research
demonstrates that individuals' cardiovascular responses
to short-term psychological stress in laboratory settings,
which is an index of physiological stress reactivity, predict
long-term health outcomes (Chida and Steptoe 2010; Turner
et al. 2020). When stress responses are chronically heightened
or show very strong reactions across contexts, this pattern is
described as an exaggerated cardiovascular response, which
contributes to wear-and-tear on the vasculature and is asso-
ciated with outcomes such as atherosclerosis and mortalityy
(Barnett et al. 1997; Carroll et al. 2012, 2003, 1995; Matthews
et al. 2006; Turner et al. 2020). More recently, research has
demonstrated that relatively lower cardiovascular responses
to acute stressors, often described in the literature as blunted
reactivity, can also be maladaptive. Blunted cardiovascular re-
activity has been linked to adverse cardiovascular outcomes in
cardiac patients, and in healthy samples it is associated with
behavioral and motivational dysregulation, including smok-
ing, obesity, and depression (see systematic review O'Riordan
et al. 2023). Physiologically, lower or blunted CVR may reflect
downregulation of cardiac beta-adrenergic receptors or re-
duced metabolic responsiveness, both of which may undermine
cardiovascular efficiency and long-term health. Laboratory-
induced cardiovascular responses to stress have also been
shown to meaningfully mirror reactions to real-world stress-
ors (Kamarck et al. 2000; Turner et al. 1990), reinforcing their
ecological validity. As such, a moderate, well-regulated stress
response, characterized by an initial peak followed by recov-
ery, is now considered most adaptive (McEwen 1998; McEwen
and Seeman 1999; Whittaker et al. 2021).
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There are currently no clear, consensus thresholds for defin-
ing “blunted” or “exaggerated” cardiovascular reactivity in the
field. O'Riordan et al. (2023) conducted a comprehensive syn-
thesis of laboratory stress studies and reported typical ranges
of cardiovascular responses observed across different para-
digms. These values provide helpful context for understanding
how reactivity varies across tasks and samples but given that
cardiovascular responses are shaped by a range of factors—
task characteristics, methodological differences, and sample
composition, applying fixed numerical thresholds to blunted or
exaggerated reactivity may not be the most appropriate. In the
present study, reactivity is therefore interpreted relative to the
distribution within this sample, focusing on the pattern and
magnitude of associations rather than categorical classifica-
tions. To understand whether MGM influences CVR, we draw
on social identity approach to health. The Integrated Social
Identity Model of Stress (ISIS; Haslam et al. 2004; Haslam and
Reicher 2006) proposes that stress appraisals are shaped by
one's group-based identities. More recently, the Social Identity
Model of Stress Reactivity (SIMSR; Muldoon et al. 2026) sug-
gests that both the number and nature of GM's influence phys-
iological stress responses and health outcomes. Empirical
research supports these theoretical claims. Regarding the
nature of GM, Gallagher et al. (2014) showed that CVR in-
creased when a task was framed in a way that highlighted
group-relevant threat, demonstrating that it is the meaning
attached to GM, rather than mere category membership, that
shapes physiological responses. A related study found that stu-
dent's SBP reactivity depended on the status related meaning
of their university affiliation. Students from a lower-status
university exhibited greater SBP reactivity when stress fram-
ing came from a higher status source. Conversely, students
from a higher-status university showed greater SBP reactivity
when the same message was delivered by an in group member
(McMahon, Griffin, et al. 2024; McMahon, Walsh, et al. 2024).
Evidence also supports the importance of the number of GMs.
In a longitudinal study, university students who gained more
social groups across the academic year exhibited a larger post-
awakening cortisol response, indicative of a more adaptive
ability to cope with stress (Griffin et al. 2025). In a large popu-
lation based longitudinal study, greater MGM predicted better
subsequent physical health via increased social networks and
lower allostatic load (Gallagher et al. 2021). Together, this re-
search suggests that both the meaning and number of group
memberships can influence physiological health outcomes.

Discrimination is not only a social injustice but also a signifi-
cant psychological stressor linked to acute and chronic physio-
logical responses. Research shows that perceived discrimination
activates stress systems, leading to elevated blood pressure, in-
creased heart rate, and heightened cortisol levels (e.g., Richman
et al. 2007; Sawyer et al. 2012). Women exposed to gender-based
discrimination, such as sexist interactions or stereotype remind-
ers, exhibit amplified physiological reactivity (Derks et al. 2011;
Salomon et al. 2015; Townsend et al. 2011), while repeated expo-
sure to discrimination contributes to dysregulated cardiovascular
function (Panza et al. 2019). Discrimination also has profound psy-
chological consequences, including increased depression, anxiety,
and negative affect (Schmitt et al. 2014; Vargas et al. 2020), and is
associated with adverse physical health outcomes such as arterio-
sclerosis and myocardial infarction (Udo and Grilo 2017). These

findings highlight both the immediate and cumulative health bur-
dens of discrimination.

Taken together, this suggests that the health impact of group mem-
berships is shaped not only by the quantity of groups to which in-
dividuals belong, but also by the nature of those groups. Those
tied to marginalized social positions or groups that experience
discrimination are likely to be memberships that are more testing
in terms of health. The number of groups participants perceived
as the basis for their discriminatory experiences, discrimination-
attributed GM, serves as a useful indicator of this burden. The
benefit of this approach is that it moves beyond treating discrimi-
nation as a singular stressor, instead acknowledging that multiple
attributions of discrimination may reflect multiple, intersecting
stress exposures tied to different social status characteristics (Cobb
et al. 2022; Denise 2012; Seng et al. 2012). Therefore, the influence
of MGM on cardiovascular responses to stress, may depend in part
on the number of group memberships people associate with dis-
crimination. This underscores the need to consider both the poten-
tial benefits and the social burdens of MGM for people who hold
potentially discriminated identities (Jetten et al. 2017; Muldoon
et al. 2021).

Although gender and sex are frequently treated as a control variable
in CVR research (e.g., Prabhavathi et al. 2014; Reckelhoff 2001),
this practice can obscure important differences in how stress and
discrimination are experienced across intersecting social identi-
ties. Sex-based differences in CVR have been documented (e.g.,
Martin et al. 2008; Whited and Larkin 2009), with some evidence
suggesting that these differences may be influenced by the gender
relevance of the stressor (e.g., Stroud et al. 2001). However, gender
does not function in isolation. Black women, lesbian women, and
other multiply marginalized groups report qualitatively distinct
forms of discrimination, which have been linked to both height-
ened physiological stress responses and broader health disparities
(Bowleg 2012; Lewis et al. 2014). Consistent with intersectionality
theory (Collins et al. 2021; Crenshaw 1991), recent research shows
that perceived discrimination based on multiple social identities,
rather than a single axis like race or gender alone, is associated
with worse mental and physical health outcomes (Bey et al. 2020;
Denise 2012, 2014). For example, in a sample of healthy young
women, Lepore et al. (2006) found that Black women showed a
greater increase in diastolic blood pressure in response to a ra-
cial stressor compared to White women. Black women also had
a slower heart rate during recovery after the racial stressor com-
pared to the non-racial one. Black women who attributed the racial
stressor to race had a larger increase in systolic blood pressure than
those who did not. These findings highlight the need to account for
the perceived reasons behind discriminatory experiences, whether
singular or multiple, to more accurately capture the heath impact
of discriminatory experiences. Accordingly, our study focuses on a
women-only sample, centering gender as a meaningful social iden-
tity in CVR research, while the use of a discrimination attributed
GM and a MGM measure accommodates an intersectional under-
standing of this phenomenon.

1 | The Present Study

A longitudinal approach was used, using data from the Midlife
in the United States (MIDUS). We used a women-only sample,
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as previous research has shown that experiences of discrimina-
tion are a common and chronic feature of many women's lives,
and often shaped by intersecting identities such as race, sexu-
ality, etc. Moreover, the benefits of MGM for individuals who
report multiple groups attributed to discrimination are likely to
be compromised. Repeated exposure to discrimination on the
basis of group membership is likely to have a cumulative, nega-
tive effect on health and may undermine any protective effects
afforded by MGM. Therefore, in this study we hypothesized
that prior MGM affects later CVR for women. We further hy-
pothesized that this relationship was moderated by number of
discrimination-attributed GM, with those with higher number
of GM's associated with discrimination evidencing least adap-
tive CVR. We did not specify a directional hypothesis regarding
physiological reactivity. Both exaggerated and blunted reactivity
have been described as maladaptive patterns of stress respond-
ing, reflecting overactivation or underactivation of physiological
systems, respectively. Because prior literature does not consis-
tently predict the direction of dysregulation across samples, we
focused on the presence of maladaptive reactivity rather than
its direction.

H1. Thereis a significant effect of the amount of groups women
report (MGM) and later cardiovascular response to stress.

H2. Thereis asignificant effect of the amount of groups women
report (MGM) and later cardiovascular response to stress, and
this is moderated by discrimination-attributed GM.

2 | Method
2.1 | Study Overview and Design

Our analysis used data obtained from various waves of the
Midlife in the United States (MIDUS) data series. The data
analysis plan and measures were pre-registered on the Open
Science Framework (OSF; https://osf.io/8hfjn/?view_only=
a575128854ee46ae8f271056acb77c24). The predictor MGM and
the moderator variable number of discrimination-attributed GM
were taken from MIDUS 2 survey data, which was collected in
2004. The MIDUS 3 Biomarker Project was conducted between
2017 and 2022, which collected biological samples and addi-
tional self-reported data. The outcome variable HR, DBP, and
SBP reactivity were taken from the MIDUS 3 biomarker project,
which was 13 to 18years after the MGM and discrimination-
attributed GM were collected. The covariates, education, race,
blood pressure medication, BMI, age, smoker status, depression,
and baseline cardiovascular value were taken from the MIDUS 3
and its related biomarker project. For the purposes of this study,
we merged datasets from MIDUS 2 (Time 1), MIDUS 3, and the
MIDUS 3 Biomarker Project (Time 2).

2.2 | Participants

The sample consisted of 179 women for the DBP and SBP data,
and 200 with HR data, ages ranged from 47 to 94 (M =63.66,
SD =8.90). Women who participated in the stress reactivity pro-
tocol for the MIDUS 3 Biomarker Project and had sufficient car-
diovascular data to calculate at least one CVR parameter (i.e.,

SBP, DBP, or HR) during at least one baseline period and one
stressor period were included in our analyses. Differences in
sample size across cardiovascular parameters reflect measure-
specific data quality and availability, as identified by MIDUS
quality-control procedures. Participant characteristics for the
sample are presented in the Table S1.

2.3 | Psychological Stress Procedure

Data collection for the Biomarker Project was completed at one
of three locations: the University of California Los Angeles, the
University of Wisconsin, and Georgetown University. The data
collection site corresponded to where participants had com-
pleted the previous biomarker project. Data were processed at
the Columbia University Medical Centre in the laboratory of
Dr. Richard Sloan. The experimental psychophysiology assess-
ment protocol took place in the morning of the second day of
the clinic visit. Upon arrival, participants were fitted with the
equipment required for data collection. They were provided
with practice trials for the stress tasks before beginning the
protocol. Participants first completed a seated baseline, during
which they sat quietly for 11 min. This was followed by the first
stress-inducing task, which lasted 6 min. After the initial task,
participants rested for 6 min to recover before proceeding to a
second 6-min stress task. The order of the stress tasks was ran-
domized. The two stress tasks included the Stroop color-word
interference task and the mental arithmetic challenge (MATH
task). The Stroop task (MacLeod 1991) required participants to
identify the colour of the letters in which a word was displayed,
rather than the word itself. For example, participants might see
the word “blue” displayed in red letters and use a keypad to se-
lect the colour of the letters (e.g., red) from four possible options:
red, blue, yellow, or green. The MATH task (Turner et al. 1986,
1987) involved solving addition and subtraction problems dis-
played on a screen. Participants judged whether the provided
answers were correct or incorrect. The difficulty of the task ad-
justed dynamically, beginning at an intermediate level (level 3)
and increasing with accurate responses (up to level 5).

2.4 | Materials and Apparatus
2.4.1 | Cardiovascular Reactivity

To record SBP and DBP, a Finometer monitor (Finapres Medical
Systems, Amsterdam, Netherlands) was used. The Finometer is
a non-invasive device that is considered highly accurate for con-
tinuous blood pressure measurement (Schutte et al. 2004, 2003).
The device uses a finger cuff placed on the participant’s middle
finger of their non-dominant hand to obtain continuous beat-
to-beat readings. Additionally, a second cuff was positioned on
the participant's upper arm on the same side. HR was measured
using a beat-to-beat electrocardiogram (ECG). ECG electrodes
were placed on the left and right shoulders, and in the left lower
quadrant. Analog ECG signals were collected continuously and
digitized at a sampling rate of 500Hz using a 16-bit National
Instruments analog-to-digital (A/D) board installed in a micro-
computer. In the MIDUS 3 dataset, HR was calculated as the
average of all valid HR intervals over a specified time period and
expressed in beats per minute.
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Reactivity values for each cardiovascular outcome (i.e., HR,
SBP and DBP) were calculated by first averaging baseline
measurements from the 11-min baseline period and then aver-
aging measurements from the stress-task period (i.e., a 6-min
Stroop task and a 6-min math task). Following prior research,
reactivity to the two stress tasks was averaged to enhance reli-
ability and generalizability (Kamarck et al. 2000, 2003; Turner
et al. 1990). Reactivity scores for DBP were calculated by sub-
tracting the mean DBP during the stress tasks from the base-
line DBP, with the same procedure applied to HR and SBP.
This approach aligns with previous studies using MIDUS
data (e.g., Bibbey et al. 2013; Coyle et al. 2020; Creaven
et al. 2020).

2.4.2 | Multiple Group Membership

Multiple group membership was assessed based on participants’
reported attendance at four types of groups: religious meetings,
unions/professional groups, sports/social groups, and other
groups. The survey included an “other groups” category, but no
qualitative information was collected on these groups, so we
cannot report more detail. There were four items, an example
item “In a typical month, about how many times do you attend
meetings of sports or social groups?” Attendance was measured
as the number of times per month participants engaged in these
activities. For our analysis, the group membership was gener-
ated from 0 responses=not a member of a group, to attending
which was (>1) coded as having that group membership. The
group memberships were summed to create the MGM variable,
range 0-4.

2.4.3 | Discrimination-Attributed Group Memberships

All participants reported experiencing perceived discrimi-
nation. To assess discrimination-attributed GM, participants
were asked to indicate the reason(s) for their discrimination
from a predefined list of 10 group-level identity attributes
commonly associated with discrimination: age, gender, race,
ethnicity, religion, height/weight, appearance, physical dis-
ability, sexual orientation, and other. The prompt stated:
“What was the main reason for the discrimination you experi-
enced? (If more than one, check all that apply.)” Based on their
responses, participants were categorized into three mutually
exclusive groups according to their number of discrimination-
attributed GM: (1) unattributed discrimination (no group se-
lected), (2) one group, and (3) multiple groups (two or more
groups selected).

2.5 | Covariates

All covariates were pre-registered and were taken from MIDUS 3
and its related Biomarker project. Covariates were chosen based
on previous cardiovascular reactivity and cardiovascular health
research, as well as those used in other MIDUS studies (e.g.,
McMahon, Griffin, et al. 2024; McMahon, Walsh, et al. 2024;
Ryan et al. 2022). Education was comprised of three categories:
high school or less, some college, and college degree or higher.
Race (“white”/“non white”), blood pressure medication (yes/no),
BMI, age, smoker status and depression were all entered as co-
variates in the analysis following usual practice (e.g., McMahon,
Griffin, et al. 2024; McMahon, Walsh, et al. 2024) Former smok-
ers were categorized as non-smokers (as used in previous re-
search, e.g., Creaven et al. 2020). Depression symptoms were
assessed using the 20-item Centre for Epidemiological Studies
Depression Inventory (CESD; Radloff 1977). The items, example
“I thought my life had been a failure”, were measured on a 0
(Rarely or none of the time) to 3 (Most or all of the time) scale,
with high scores indicating greater depressive symptoms.

2.6 | Approach to Analysis

All analyses were conducted using SPSS version 28. Participants
who responded to either the Stroop task or the MATH task were
included to maximize the amount of usable data. This approach
was chosen to retain as much suitable data as possible, as several
participants were missing data for either BP or HR. Participants
were also required to have complete data for control variables
from MIDUS 3 and for the MGM and number of discrimination-
attributed GM from MIDUS 2. Extreme outliers, defined as val-
ues deviating > +3 SDs from the mean cardiovascular reactivity
scores, were excluded, as outlined in the pre-registration (HR
reactivity, n=2). Descriptive statistics for change in SBP, DBP,
and HR across each experimental phase were first completed
(see Table 1). Other descriptive statistics (such as frequency
statistics for discrimination attributed GM; Table S2), selected
options for discrimination attributed GM (Table S3), correlation
Tables S5 and S6 and conceptual of the moderation relationship
(Figure S1) are provided in the Supporting Information S1.

To examine if MGM (Time 1) effects future cardiovascular reac-
tivity (Time 2), and if this relationship is moderated by the num-
ber of discrimination-attributed GM (Time 1), we used Hayes'
PROCESS macro. Specifically, we employed PROCESS model
1 with 5000 bootstrapped samples (Hayes 2017) to conduct a
moderation analysis separately for each outcome variable: SBP
reactivity, DBP reactivity, and HR reactivity. For full moderation

TABLE1 | Means (SD) cardiovascular parameters at baseline and stress task.

SBP (mmHg) N=179

DBP (mmHg) N=179 HR (bpm) N=200

Baseline 122.08 (20.8)

Task average 132.34(22.59)

Stroop 133.94 (23.55)

Math 130.74 (22.39)

61.06 (12.88) 71.65 (9.97)
66.20 (13.27) 73.39 (9.97)
66.95 (13.83) 72.49 (9.95)

65.46 (13.05) 74.28 (10.20)
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analysis results showing the covariates for each cardiovascular
outcome (SBP, DBP and HR reactivity), see Table S7.

The moderating variable, discrimination-attributed GM, was
coded as a multi categorical variable with three levels: unat-
tributed discrimination (no group selected; reference category),
one group, and multiple groups. To include this variable in the
regression model, two dummy-coded variables were created:
W1 (one group), where participants reporting one identity were
coded as 1 and all others as 0; and W2 (multiple groups), where
participants reporting multiple identities were coded as 1 and
all others as 0. Two interaction terms were created by PROCESS
model 1, MGMxone group and MGM xXmultiple groups.
Supplementary analyses adjusting for MIDUS 3 multiple group
membership and task completion status yielded comparable re-
sults (see Table S8).!

3 | Results

3.1 | HR Reactivity, MGM and Number
of Discrimination-Attributed GM

Greater MGM at Time 1 significantly predicted lower HR reac-
tivity at Time 2, B=-0.66, SE=0.26, p=0.011, 95% CI [-1.106,
—0.192]. Given the relatively small HR increases observed in
this sample (see Table 1), we interpreted lower reactivity as re-
flecting reduced physiological engagement during the task. The
number of discrimination-attributed GM at Time 1 was not a
significant predictor of HR reactivity at Time 2, for one group:
B=-0.03, SE=0.44, p=0.944, 95% CI [-0.877, 0.861]; or multi-
ple groups: B=0.25, SE=0.46, p=0.585, 95% CI [-0.651, 1.127].
There was a significant moderation effect, MGM X one group:
B=1.28, SE=0.38, p=0.001, 95% CI [0.499, 2.022|, whereby
women who reported greater MGM and a single group member-
ship as the basis for their discrimination at Time 1 had higher

2.50

2.00

1.50

Heart rate reactivity

1.00

.50

HR reactivity at Time 2, compared to those who attributed dis-
crimination to multiple groups or had unattributed discrim-
ination. There was no interaction effect for MGM X multiple
groups: B=0.27, SE=0.40, p=0.491, 95% CI [—0.434, 0.956]. See
Figure 1 for interaction effects.

Conditional effects showed that for women who did not attribute
discrimination to a group (unattributed discrimination) at Time
1, higher MGM at Time 1 was significantly associated with lower
HR reactivity at Time 2, B=-0.66, SE=0.26, p=0.011, 95% CI
[-1.164, —0.149]. For women who attributed discrimination to
one GM at Time 1, higher MGM at Time 1 was significantly as-
sociated with higher HR reactivity at Time 2, B=0.62, SE=0.29,
p=0.032, 95% CI [0.053,1.188]. This suggests that higher MGM
was only linked with a more engaged pattern of HR reactivity
when discrimination was associated with one group. When
discrimination was not attributed to a group, higher MGM was
linked with lower responding. There was no significant asso-
ciation between MGM at Time 1 and HR reactivity at Time 2
when multiple groups for discrimination were reported at Time
1, B=-0.39, SE=0.30, p=0.206, 95% CI [—0.985, 0.214].

3.2 | DBP Reactivity, MGM and Number
of Discrimination-Attributed GM?

There was no significant main effect for MGM at Time 1 on
DBP reactivity at Time 2 (B=0.12, SE=0.41, p=0.759, 95% CI
[-0.641, 0.880]). Similarly, number of discrimination-attributed
GM at Time 1 did not have a significant main effect on DBP
reactivity at Time 2, whether participants reported one group
(B=0.62, SE=0.76, p=0.418, 95% CI [-0.919, 2.147]) or multi-
ple groups (B=0.52, SE=0.80, p=0.516, 95% CI [-1.018, 2.108]).
There was no significant interaction effect between MGM and
number of discrimination-attributed GM at Time 1 on DBP reac-
tivity at Time 2 (MGM X one group: B=1.03, SE=0.63, p=0.103,

Number of
reasons for
discrimination

[ no reasons
@ one reason
O multiple reasons
— Interpolation Line

.00 .50 1.00 1.50

2.00 2.50 3.00

Multiple group memberships

FIGURE1 | Graph ofinteraction effect for number of discrimination-attributed group membership and multiple group membership for heart rate

reactivity.
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95% CI [-0.148, 2.194]; MGM x multiple groups: B=0.82,
SE=0.64, p=0.205, 95% CI [—0.332, 2.076]).

3.3 | SBP Reactivity, MGM and Number
of Discrimination-Attributed GM

There was no significant main effect of MGM at Time 1 on SBP
reactivity at Time 2, B=0.28, SE=0.96, p=0.767, 95% CI [-1.93,
2.327]. Similarly, the number of discrimination-attributed GM
at Time 1 was not significantly associated with SBP reactivity
at Time 2, one group: B=-1.59, SE=1.84, p=0.388, 95% CI
[-4.982, 1.963]; multiple groups: B=-0.69, SE=1.91, p=0.718,
95% CI [—4.387, 3.286]. Additionally, there was no significant
moderation effect of the number of discrimination-attributed
GM at Time 1 on the relationship between MGM at Time 1 and
SBP reactivity at Time 2, MGM X one group: B=1.95, SE=1.51,
p=0.197, 95% CI [-0.793, 4.833], MGM X multiple groups:
B=0.69,SE=1.54, p=0.657, 95% CI [-2.203, 3.965].

4 | Discussion

In this longitudinal study, we examined whether women's MGM
predicted future CVR, and whether this association was mod-
erated by the number of discrimination-attributed group mem-
berships. As noted earlier, there are no consensus thresholds
for defining “blunted” or “exaggerated” CVR, and reactivity is
best interpreted relative to the distribution within a given sam-
ple. In the present study, overall HR reactivity was relatively
low, and greater MGM at Time 1 was associated with even
lower HR reactivity at Time 2. Within this context, a lower re-
sponse may reflect what has sometimes been referred to as “a
blunted” physiological stress response that can occur in those
who face chronic stress (Loeb et al. 2021). Although much of the
literature highlights MGM as beneficial for health (e.g., Griffin
et al. 2025), these benefits may be diminished under condi-
tions of discrimination, where MGM can also expose individ-
uals to cumulative or intersecting forms of disadvantage (e.g.,
Kyprianides et al. 2019). Supporting this interpretation, Foran
et al. (2025) found that each additional discriminated group
membership was associated with a greater likelihood of current
long-COVID symptoms.

Notably, the number of discrimination-attributed GM at Time
1 did not independently predict HR reactivity, but there was a
significant moderation effect. Specifically, among women who
attributed discrimination to one group, higher MGM at Time 1
was significantly associated with higher HR reactivity at Time
2, suggesting a more adaptive, engaged physiological profile in
this subgroup. While for women who had unattributed discrimi-
nation, higher MGM was significantly associated with lower HR
response. No such relationship was found among those who re-
ported multiple groups associated with discrimination. Finally,
no significant effects were observed for SBP and DBP reactivity.
These findings add to the growing literature addressing the call
for more objective health measures in social identity research
(Haslam et al. 2018; Steffens et al. 2021).

These findings offer a nuanced contribution to the social
identity approach to health by demonstrating that one: MGM

effects women's later HR reactivity, and that this relationship
is moderated by how individuals interpret discrimination. In
line with the social cure and wider social identity approach to
health framework (e.g., Haslam et al. 2018; Jetten et al. 2012;
Kellezi 2012), MGM may operate as a protective factor, but only
under specific conditions. This aligns with the ISIS and SIMSR
models, which suggest that social identity processes shape indi-
viduals' responses to stress. However, the absence of a similar
effect in women who attribute discrimination to multiple group
memberships underscores potential boundary conditions to the
social cure.

Our findings contribute to the growing body of research on
how cardiovascular responses to stress are shaped by so-
cial and group-related processes (e.g., Gallagher et al. 2014;
McMahon, Griffin, et al. 2024; McMahon, Walsh, et al. 2024;
Scheepers 2009; Scholl et al. 2018). Notably, we observed both
a main effect and a moderation effect for HR reactivity. This
is particularly important given that prior research has shown
that relatively lower HR reactivity, often described in the litera-
ture as “blunted,” has been identified as one of the most consis-
tent predictors of adverse cardiovascular outcomes (O'Riordan
et al. 2023).

Understanding how group-related factors influence physiolog-
ical stress has important real-world implications, particularly
among groups more vulnerable to stress-related conditions
such as cardiovascular disease (CVD). Chronic stress is a major
risk factor for CVD, increasing risk by 40%-50% (Steptoe and
Kivimiki 2012), and is one of the leading causes of women's
death globally (Woodward 2019). Importantly, women who also
hold marginalized racial, ethnic, or sexual identities often expe-
rience compounded stress exposure and health disparities (e.g.,
Lopez et al. 2021; Trinh et al. 2017), including being at greater
risk of CVD (e.g., Mehta et al. 2023). Our findings suggest there
are constraints to the health benefits of “MGM,” specifically for
those who possess multiple discriminated against identities.
Future research should investigate further the boundary condi-
tions of MGM as a platform for health, to inform development of
appropriate intervention and campaigns.

Interpretating the findings through the wealth of RIM
(Branscombe et al. 1999) literature may offer an explanation for
why women in our study who did not associate their discrim-
ination with a group membership showed relatively lower HR
reactivity. Prior research supports this dynamic: group-based
attributions for discrimination enhance ingroup identification,
which in turn mitigates the negative psychological effects of
discrimination (Bourguignon et al. 2006; Lee 2005; Schmitt
et al. 2014), and strong group identification is associated with
greater resilience, lower stress, and better health outcomes
(Haslam et al. 2018). Future research would therefore benefit
from incorporating identity-based measures, such as the In-
Group Identification Measure (IGIM; Leach et al. 2008), which
assess multiple dimensions of identification (e.g., self-definition
and self-investment), to index the strength and quality of iden-
tification with discrimination-attributed groups. Incorporating
such measures would allow future studies to examine whether
variation in identification with these groups helps explain when
multiple group memberships are associated with more adaptive
versus maladaptive cardiovascular reactivity, thereby clarifying
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the conditions under which MGM functions as a protective re-
source versus a marker of cumulative burden.

Our study has several strengths, particularly the use of a large,
longitudinal secondary dataset. By analyzing data from the
MIDUS study, we were able to explore our research question
over time, allowing for the examination of potential cause-
and-effect relationships (Caruana et al. 2015) between MGM,
discrimination-attributed GM and later health outcomes, spe-
cifically CVR. Nevertheless, several limitations should be con-
sidered when interpreting the findings of this study. First, while
prior literature has discussed patterns of relatively low or high
cardiovascular reactivity, there are no agreed-upon validated
thresholds for categorizing reactivity. In line with current stan-
dards, the present study interpreted reactivity continuously and
relative to the sample distribution. Second, while secondary data
analysis offers important advantages, including access to exist-
ing large-scale data, it also constrains analyses to the measures
and design features available within the dataset. As a result, the
present study relied on existing measures that may not fully cap-
ture the complexity of multiple group membership and related
identity processes.

Another limitation is the reliance on the measures available in
the dataset. Although we found a main effect of MGM on later
HR reactivity, the findings are complex. Including a measure of
strength of identification for both the groups in the MGM scale
and those associated with perceived discrimination could help
clarify our results, as prior research has shown that strong iden-
tification within groups is a key predictor of health and well-
being (Kearns et al. 2018; Kinsella et al. 2018). However, because
this was a secondary analysis of an existing dataset, identity-
based measures of MGM were not available. Group membership
was therefore operationalized using attendance-based indica-
tors. While this approach has been used in prior research (e.g.,
Gallagher et al. 2021), it constrains the depth of the assessment
of participants’ group involvement (e.g., types of activities, avail-
ability and nature of support), their psychological identification
with groups, or how participation was experienced, factors that
may have provided deeper insight into the observed effects.
Future research would benefit from incorporating more de-
tailed and validated measures of group membership processes.
In particular, the inclusion of tools such as the Exeter Identity
Transition Scale would enable a more comprehensive assess-
ment of participants’ subjective identification with their groups
and provide richer insight into the mechanisms at play.

Even with these limitations, the results still offer an important
contribution to the social identity approach to health literature
and align with the original social identity theory that mere
group membership influences perception and behavior (Tajfel
and Turner 1979) and is aligned with other studies that have
found an effect for MGM using a similar approach (e.g., Cruwys
et al. 2013; Jones and Jetten 2011).

Overall, these findings highlight the complex role of MGM in
shaping women's physiological responses to stress. Crucially,
this relationship is moderated by if women attribute discrim-
ination to a GM. Our results extend the wider social identity
approach to health literature by revealing important boundary
conditions of the “more the merrier” model, particularly for

individuals facing intersectional discrimination. While further
research is needed to clarify when MGM confers benefits and
how to leverage it in interventions, our findings underscore the
value of examining social identity processes as mechanisms in-
fluencing women's stress responses at the physiological level.
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Endnotes

! For results from moderation analyses involving the perceived discrim-
ination scale, reported as part of a pre-registered secondary research
question, see the Supporting Information S1.

2Supplementary analyses examined the robustness of the reported in-
teraction effects by including multiple group membership at time 2 and
task completion status as covariates. These sensitivity analyses did not
alter the direction or substantive interpretation of the primary findings
and are reported in full in the Table S8.
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