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Abstract

Background Individuals engage in a range of behav-
iors to maintain close relationships. One behavior is
self-silencing or inhibiting self-expression to avoid re-
lationship conflict or loss. Self-silencing is related to
poor mental health and self-reported physical health in
women but has not been examined in relation to cardio-
vascular health, particularly using direct measures of the
vasculature.

Purpose To test associations between self-silencing and
carotid atherosclerosis in midlife women; secondary ana-
lyses examined moderation by race/ethnicity.

Methods Women (N = 290, ages 40-60) reported on
self-silencing in intimate relationships and underwent
physical measurements, blood draw, and ultrasound as-
sessment of carotid intima—-media thickness (IMT) and
plaque. Associations between self-silencing and mean
IMT and plaque index (0, 1, >2) were tested in linear
regression and multinomial logistic regression models,
respectively, followed by interaction terms between self-
silencing and race, adjusted for demographic factors,
CVD risk factors, partner status, depression, physical
activity, and diet.
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Results Forty-seven percent of women demonstrated
carotid plaque. Greater self-silencing was related to in-
creased odds of plaque index >2 (e.g., for each additional
point, odds ratio [95% confidence interval] = 1.16 [1.03—
1.31], p = .012), relative to no plaque). Moderation ana-
lyses indicated that self-silencing was related to odds of
plaque index >2 in non-white women (1.15 [1.05-1.26],
p = .004), but there was no significant relationship in
white women (1.01 [0.97-1.06], p = .550). No associ-
ations emerged for IMT.

Conclusions Among midlife women, self-silencing was
associated with carotid plaque, independent of CVD risk
factors, depression, and health behaviors. Emotional ex-
pression in relationships may be important for women’s
cardiovascular health.
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Introduction

A wealth of research indicates that social relationships
are important for cardiovascular health [1, 2]. Close in-
timate relationships (e.g., marriage, romantic relation-
ships) appear to be particularly impactful [3, 4]. Notably,
cardiovascular disease (CVD) is the leading cause of
morbidity and mortality among women [5]. Gendered
social experiences, including gender role expectations for
women to prioritize the needs of others and to create and
maintain close relationships [6], may be related to CVD
risk in women [7, 8].

How women express themselves and assert their
needs, particularly within intimate relationships, may be
related to health. In some relationships, such as those
with a greater power differential, women may learn to
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self-silence, or inhibit one’s feelings, thoughts, or actions
to avoid conflict or loss of relationship [6, 9]. Greater
self-silencing has been related to poor mental health and
self-reported physical health in women, including symp-
toms of depression [9-12], disordered eating [13, 14], and
irritable bowel syndrome [15] (see [16] for a comprehen-
sive review).

However, it is not known whether self-silencing is as-
sociated with women’s cardiovascular health, particu-
larly using direct measures of the vasculature. Vascular
imaging allows for measurement of underlying vas-
cular health among individuals without clinical CVD.
Use of these measures is important for understanding
midlife women’s cardiovascular health given the low
rate of clinical CVD among women at midlife [17].
Well-validated indices of subclinical CVD include
ultrasound-derived carotid intima-media thickness
(IMT), an index of the thickness of the intimal and
medial layers of the carotid artery [18], and presence
and extent of carotid plaque, a measure of focal ath-
erosclerotic lesions [18]. Carotid IMT and plaque are
known to predict later CVD events, including among
relatively low-risk samples, such as midlife women
[18-20].

In a community sample of nonsmoking midlife
women free of clinical CVD, we tested whether self-
silencing in one’s current or last intimate relationship
was related to higher carotid IMT and plaque, con-
trolling for a range of potentially confounding demo-
graphic factors, standard CVD risk factors, partner
status, depressive symptoms, physical activity, and
dietary intake. Additional analyses examined whether
associations differed by race/ethnicity.

Methods
Sample

This study was conducted among participants of a study
initially designed to examine the relationship between
menopausal symptoms and cardiovascular health [21].
The study was conducted between January 2012 and May
2015 and included 304 nonsmoking women aged 40-60.
Women were recruited from the greater Pittsburgh area
via advertisements, mailings, fliers, and message boards.

Exclusion criteria included hysterectomy and/or bi-
lateral oophorectomy; a reported history of heart dis-
ease, stroke, arrhythmia, ovarian/gynecological cancer,
pheochromocytoma, pancreatic tumor, kidney failure,
seizures, Parkinson disease, Raynaud phenomenon;
current pregnancy; or having used the following medi-
cations in the past three months: estrogen or proges-
terone, selective estrogen receptor modulators, selective

serotonin reuptake inhibitors, serotonin—norepineph-
rine reuptake inhibitors, gabapentin, insulin, (3-blockers,
calcium channel blockers, a-2 adrenergic agonists, and
other antiarrhythmic agents. Women who were under-
going chemotherapy, hemodialysis, or peritoneal dialysis
were also excluded [21].

Of the 304 women, 14 women were excluded due to
missing self-silencing data (n = 7), carotid data (equip-
ment failure or poor image; plaque: n = 2; IMT: n = 5) or
select blood marker data (homeostatic model assessment
[HOMA]: n = 3, low-density lipoprotein cholesterol
[LDL-C]: n = 2). Excluded women had higher triglycer-
ides, lower self-silencing scores, and were younger (ps <
.05) than included women. A total of 290 and 287 women
were included in the final models for carotid plaque and
IMT, respectively.

Design and Procedures

Participants underwent telephone screening for study eli-
gibility and completed physical measurements, a blood
draw, a carotid artery ultrasound scan, and a computer-
administered  psychosocial —questionnaire  battery
(including self-silencing). Procedures were approved by
the University of Pittsburgh Institutional Review Board.
Participants provided written informed consent.

Measures

Self-silencing

Self-silencing was assessed via a modified 12-item ver-
sion of the Silencing the Self Scale (STSS) which meas-
ures self-expression and assertion in one’s current or
previous intimate relationship (if not currently in an in-
timate relationship) on a scale from 1 (strongly disagree)
to 5 (strongly agree) [0, 9]. The STSS yields a total scale
score as well as four subscale scores, each measured via
3 items: Self-Silencing Subscale = inhibiting self-expres-
sion and action to avoid conflict and loss of relationship
(e.g., “I rarely express my anger at those close to me”);
Externalized Self-Perception Subscale = seeing and
judging the self by external standards (e.g., “I find it hard
to know what I think and feel because I spend a lot of
time thinking about how other people are feeling”); Care
as Self-Sacrifice Subscale = securing attachments by pla-
cing the needs of others before the self (e.g., “Caring
means putting the other person’s needs in front of my
own”); and Divided Self Subscale = presenting an out-
ward self that differs from inner experience (e.g., “For
my partner to love me, I cannot reveal certain things
about myself”). Items were summed to create a STSS
total score (possible range: 12-60) and four subscale
scores (possible range: 3-15); higher scores = greater
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self-silencing. STSS total score was reliable in the present
investigation (Cronbach’s a = .71).

Carotid plaque

Trained and certified sonographers at the University of
Pittsburgh Ultrasound Research Laboratory obtained
bilateral carotid images via B-mode ultrasound using a
Sonoline Antares (Siemens, Malvern, PA, USA) high-
resolution duplex scanner equipped with a VF10-5
transducer according to a standardized protocol [22].
Digitized images were obtained from eight locations
(four locations each from the left and right carotid ar-
teries): near and far walls of the distal common carotid
artery, far walls of the carotid bulb, and internal ca-
rotid artery. Images were read using semiautomated
reading software [23]. Values were obtained by elec-
tronically tracing the lumen—intima interface and the
media—adventitia interface across a l-cm segment for
each of the eight segments. Average values were re-
corded for each of the eight locations; the mean of
the average readings across these locations comprised
mean IMT. Reproducibility of IMT measures was
excellent in this study (intraclass correlation coef-
ficient between sonographers = 0.87-0.94, between
readers = 0.94-0.99).

Sonographers evaluated the presence and extent of
carotid plaque in each of five segments of the left and
right carotid artery (distal and proximal common carotid
artery, carotid bulb, and proximal internal and external
carotid arteries) [24]. Consistent with the Mannheim
Consensus Statement, plaque was defined as a distinct
focal area protruding into the vessel lumen that was
at least 50% thicker than the adjacent IMT and sum-
marized as the presence or absence of any plaque [25].
Additionally, for each segment, the degree of plaque was
graded as follows: grade 0 = no observable plaque; grade
1 = 1 small plaque (<30% of the vessel diameter); grade
2 = 1 medium plaque (30%—50% of the vessel diameter)
or multiple small plaques; grade 3 = 1 large plaque (>50%
of the vessel diameter) or multiple plaques with at least
one medium plaque. The grades from all segments of the
combined left and right carotid artery were summed to
create the plaque index [26], which was categorized as
0, 1, >2 for analysis. Between-sonographer agreement for
carotid plaque assessment was good to excellent in this
study (x statistic, K = 0.78).

Covariates

Height and weight were measured via a fixed stadiometer
and balance beam scale; body mass index (BMI) was cal-
culated (kg/m?). Seated blood pressure was measured via
a Dinamap device after 10-min rest. Demographics and
medical history were assessed by standard instruments,
including use of medications for blood pressure-lowering,

lipid-lowering, or diabetes mellitus. Menopause status
was obtained from reported menstrual bleeding pat-
terns [27]. Depressive symptoms were assessed by the
Center for Epidemiologic Studies Depression (CESD)
scale and were categorized according to the clinical
cut point (CESD 216) [28]. Physical activity over the
last 7 days (metabolic equivalent of task [MET] min-
utes/week) was assessed via the International Physical
Activity Questionnaire (IPAQ) leisure-time physical
activity subscale [29] and usual dietary intake over the
past year (total kilocalories) was measured via the Block
Brief 2000 Food Frequency Questionnaire [30]. Race/
ethnicity was categorized as white versus non-white;
the vast majority (80%) of non-white women identified
as African American. Women reported partner status
(categorized in this analysis as: currently married and
living together or living with someone in a marital-like
relationship; widowed, separated, or divorced/formerly
lived with someone in a marital-like relationship; never
married/never lived with someone in a marital-like re-
lationship). Phlebotomy was performed after a 12-hr
fast. Triglycerides and total cholesterol were measured
enzymatically and LDL-C calculated [31]. HOMA, re-
flecting insulin resistance, was calculated [32].

Data Analysis

Due to skewness, values for triglycerides, HOMA,
dietary intake, and physical activity (after adding
1) were natural log-transformed prior to analysis.
Transforming triglycerides and HOMA is the standard
procedure in epidemiological investigations because of
the skewed nature of the data [33, 34]. Unadjusted cor-
relations were conducted to examine associations be-
tween STSS total score and study variables. Analysis of
variance, f-tests, and chi-square tests were used to test
participant differences in STSS total scores. Primary
analyses examined associations between STSS total
score and subscale scores and both carotid plaque index
and IMT using multinomial logistic regression models
and linear regression models, respectively. Covariates
(age, race/ethnicity, education, partner status, BMI,
systolic blood pressure, triglycerides, LDL, HOMA,
blood pressure-lowering medications, lipid-lowering
medications, diabetes mellitus medications, depressive
symptoms, physical activity, and dietary intake) were
selected based on previously documented associations
with carotid plaque or IMT, or correlations with out-
comes at p < .10 in the present work, with medication
variables forced into models. Secondary analyses exam-
ined any racial/ethnic differences in associations be-
tween self-silencing and carotid plaque or IMT, tested
via interactions between STSS total score and subscale
scores and race/ethnicity by cross-product terms in
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multivariable models. Significant interactions of nom-
inal scale by continuous data were explored via the
method of Aiken and West [35] using simple slopes ana-
lyses (i.e., associations between significant STSS total
score or subscale scores and carotid plaque index) for
white and non-white women. Analyses were performed
with SAS v. 9.4 (SAS Institute) and SPSS v. 26 (IBM
SPSS Statistics). Models were two-sided at o = 0.05.

Results

Participants were on average 54 years old, overweight,
and normotensive. The majority of the sample was
non-Hispanic white (72%) and postmenopausal (85%);
see Table 1. Women with higher STSS total scores had
higher depressive symptoms (r = .30, p <.001) and lower
BMI (r = —.15, p = .014). STSS total scores did not
differ by race (#(288) = .01, p = .989) or partner status
(F(2,287) = 1.73, p = .180). Forty-seven percent (n = 136)
of women had evidence of carotid plaque, and 24%
(n=170) had a plaque index >2.

Women with higher STSS total scores and Self-
Silencing Subscale scores had increased odds of carotid
plaque index >2 after adjustment for age, race/ethnicity,
education, partner status, multiple CVD risk factors,
depression, physical activity, and dietary intake (Table
2). Specifically, STSS total scores were marginally re-
lated to greater plaque. Higher Self-Silencing Subscale
scores were significantly related to 16% higher odds of
plaque index >2 for each additional point on the subscale
(Table 2; Fig. 1). Scores on Externalized Self-Perception,
Care as Self-Sacrifice, and Divided Self Subscales were
unrelated to carotid plaque index. Neither STSS total
score, bH(SE) = .001 (.001), p = .444, nor subscales (data
not shown) were associated with IMT in fully adjusted
models. Sensitivity analyses without depression did not
substantively alter study findings for carotid plaque or
IMT (data not shown).

We further tested whether associations between STSS
total score and subscale scores and carotid plaque
varied by race/ethnicity (white vs. non-white [princi-
pally African American] women). STSS total scores and
subscale scores did not differ by race/ethnicity (7s(288) <
—.387, ps > .217). We found significant interactions be-
tween race/ethnicity and both STSS total score (plaque
index >2, p = .016; plaque index 1, p = .646; relative to
no plaque) and Self-Silencing Subscale (plaque index >2,
p = .011; plaque index 1, p = .461; relative to no plaque)
in relation to plaque; models adjusted for CVD risk fac-
tors, demographic factors, partner status, depression,
physical activity, and dietary intake. To explore signifi-
cant interactions, we conducted simple slope analyses of
STSS total score and Self-Silencing Subscale in relation

to carotid plaque. Results revealed higher STSS total
scores were significantly related to 15% greater odds
of carotid plaque index > 2 for non-white women, but
there was no significant relationship with plaque index
among white women, in fully adjusted models (Table 3).
Similarly, higher Self-Silencing Subscale scores were sig-
nificantly related to 70% greater odds of carotid plaque
index >2 for non-white women, but there was no signifi-
cant relationship with plaque index among white women
in fully adjusted models (Table 3). No significant inter-
actions emerged between race/ethnicity and scores on
Externalized Self-Perception, Care as Self-Sacrifice, or
Divided Self Subscales in relation to plaque index (data
not shown).

Discussion

Using a well-characterized sample of midlife women
who underwent vascular imaging, results suggest that
women who report greater self-silencing of thoughts,
feelings, and behaviors in their current or prior intimate
relationship demonstrated greater extent of carotid
atherosclerosis. Results persisted beyond adjustment
for demographics, standard CVD risk factors, partner
status, depressive symptoms, dietary intake, and phys-
ical activity. Further, additional analyses indicated
that the relationship between self-silencing and carotid
plaque index >2 was significant only among non-white
women. No associations emerged between self-silencing
and IMT.

This study was the first to examine the multidimen-
sional construct of self-silencing with an objective
measure of cardiovascular health, thus advancing the
literatures on self-silencing and the social determinants
of women’s cardiovascular health more broadly. In the
present study, results were driven by the Self-Silencing
Subscale, suggesting that the inhibition of self-expres-
sion is perhaps most potent for cardiovascular health,
compared to judging oneself by external standards or
caring for others as a form of self-sacrifice. Self-silencing
is a strategy to maintain closeness or security in intimate
relationships that are based on broader social norms re-
garding gender roles (e.g., women should be passive, sub-
missive, and put their partners’ needs and feelings before
their own) [36]. Women who report greater self-silencing
tend to view their worth based on others’ perceptions and
ultimately devalue and inhibit thoughts, feelings, or ac-
tions that they believe will jeopardize relational security
or lead to rejection from their partners [16]. A variety
of factors may shape self-silencing, including a person’s
life experience, relationship history, social background,
or emotional/power dynamics within a relationship [9,
15, 37]. Findings underscore the importance of looking
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Table 1. Sample characteristics

Total (N = 290)
M (SD) or n (%), unless noted

Age 54.2(3.9)
Race/ethnicity

White 210 (72.4%)

Black 64 (22.1%)

Other 16 (5.5%)
Education

<College degree 122 (42.1%)

>College degree 168 (57.9%)
Menopause stage

Perimenopausal 45 (15.5%)

Postmenopausal 245 (84.5%)
Partner status

Currently partnered 165 (56.9%)

Separated, divorced, widowed 74 (25.5%)

Never married 51(17.6%)
Medications

Antihypertensive 46 (15.9%)

Antidiabetic 9 (3.1%)

Lipid-lowering 37 (12.8%)
BMI, kg/m’ 29.1(6.8)
SBP, mmHg 120.2 (14.6)
DBP, mmHg 70.2(9.2)
LDL, mg/dL 131.1 (33.6)
HDL, mg/dL 62.7 (14.7)
Triglycerides, mg/dL, median (IQR) 95.5(71.8, 129.3)
HOMA, median (IQR) 2.2(1.7,3.2)
Physical activity (IPAQ), min/week, median (IQR) 417.0 (0.0, 1,381.5)
Dietary intake (FFQ), total kcal, median (IQR) 1,219.0 (962.0, 1,565.4)
Depressive symptoms (CESD >16) 41 (14.1%)
STSS total scale score and subscales

STSS total score 28.2(8.0)

Self-Silencing Subscale 7.0 (2.6)

Externalized Self-Perception Subscale 6.4(2.9)

Care as Self-Sacrifice Subscale 8.4(2.4)

Divided Self Subscale 6.3(3.3)
IMT, mean mm .68 (.11)
Plaque index

0 154 (53.1%)

1 66 (22.8%)

22 70 (24.1%)

Note. BMI body mass index; CESD Center for Epidemiologic Studies Depression scale; DBP diastolic blood pressure; FFQ Block
Brief Food Frequency Questionnaire; HDL-C high-density lipoprotein cholesterol; HOM A Homeostatic Model Assessment; /M T ca-
rotid intima—media thickness; 7P4Q International Physical Activity Questionnaire; /QR interquartile range; kcal kilocalories; LDL-C
low-density lipoprotein cholesterol; SBP systolic blood pressure; ST'SS Silencing the Self Scale.

beyond simple marital or partner status to consider the To date, only one other study has examined self-
emotional dynamics within the relationship when con-  silencing and cardiovascular outcomes and showed no
sidering the implications of intimate relationships for  associations. Specifically, the Framingham Offspring
women’s cardiovascular health. Study [38], a large cohort study that includes over 1,900
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Table 2 Associations between STSS total score and subscales and carotid plaque index (N = 290)
Plaque index
1 22
STSS Total Score and Subscales® OR (95% CI) )4 OR (95% CI) p
STSS Total Score 1.00 (0.96-1.04) .889 1.04 (1.00-1.08) .073
Self-Silencing Subscale 0.99 (0.87-1.12) .847 1.16 (1.03-1.31) .012
Externalized Self-Perception Subscale 1.00 (0.89-1.12) 988 1.05 (0.93-1.18) 427
Care as Self-Sacrifice Subscale 0.96 (0.84-1.10) .597 0.99 (0.87-1.14) 925
Divided Self Subscale 1.02 (0.91-1.13) 789 1.09 (0.98-1.20) .105

Note. OR odds ratio; CI confidence interval; STSS Silencing the Self Scale.

Reference group: plaque index = 0. OR for every one-unit increase in STSS Total Score or subscale score. Covariates included age, race/
ethnicity, education, partner status, body mass index, systolic blood pressure, low-density lipoprotein cholesterol, triglycerides, homeo-
static model assessment, blood pressure-lowering medications, lipid-lowering medications, diabetes mellitus medications, depressive

symptoms, physical activity, dietary intake.

4STSS total score and subscale scores are considered in separate models.
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Self-silencing subscale
Fig. 1. Carotid plaque (index 2 2) by Self-Silencing Subscale
scores. Note: Y-axis indicates percentage of women with plaque
index > 2. Self-Silencing Subscale score displayed as tertiles for
illustrative purposes; Low: self-silencing subscale score 3-5;
Medium: subscale score 6-7; High: subscale score >8. *p < .05,
relative to plaque index = 0.

women, found no association between endorsing the
single-item measure of usually or always (vs. never)
“self-silenced” (i.e., showed one’s feelings during con-
flict with their spouse) and incident coronary heart
disease. However, they did find a relationship between
self-silencing and increased risk of total mortality during
the 10-year follow-up period. Importantly, they used a
single item of self-silencing during conflict, in contrast
to a multidimensional scale such as the STSS, a validated
measure of self-silencing within intimate relationships.
Associations between self-silencing and vascular
outcomes were observed for carotid plaque but not for
IMT. The reasons for this pattern of findings are not
entirely clear. IMT may reflect vascular remodeling in
response to persistent hemodynamic changes (e.g., high
blood pressure) [18]. Indeed, neither blood pressure nor
antihypertensive medications helped explain associ-
ations with self-silencing and carotid atherosclerosis in

this sample. In contrast, carotid plaque is a more direct
measure of atherosclerotic burden and may be a better
predictor of future CVD events for women relative to
IMT [39].

Moderation analyses indicated that greater self-
silencing (STSS total score and Self-Silencing Subscale)
was related to significantly increased odds of carotid
plaque index >2 only in non-white (predominantly
African American) women. Although there was little
difference in the odds ratios for non-white compared to
white women, the significant associations with plaque
index 22 in non-white women deserve examination in
larger samples. Notably, the levels of self-silencing did
not differ between racial/ethnic groups. Further, partner
status did not account for racial/ethnic differences in the
relation between self-silencing and carotid plaque. Our
observed pattern of results is consistent with a previous
study on depression that found that the relationship
between self-silencing and depression was stronger in
African American relative to white women [40]. It is pos-
sible that minority women, who may feel less valued or
heard in society due to their gender and race/ethnicity, ul-
timately experience a compounding cardiovascular effect
of self-silencing in both their intimate relationships and
in broader society. These analyses must be viewed with
caution due to their post-hoc nature and sample size
limitations; however, they do underscore the importance
of considering potential racial/ethnic differences when
considering emotional expression and its cardiovascular
sequelae among women.

The mechanisms linking self-silencing and carotid
atherosclerosis are likely multiple. Standard CVD risk
factors, including obesity, blood pressure, lipids, insulin
resistance, and use of key medications did not explain
the observed associations. By design, all women were
nonsmoking. All models considered clinically elevated
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Table 3. Associations between STSS total score and self-silencing subscale and carotid plaque index for non-white versus white women

Plaque index

Non-white women (N = 80)°

White women (N = 210)

1 22 1 >2

STSS scores® OR (95% CI) p  OR(95%CI) p  OR(95%CI) p  OR(95%CI) »
STSS Total Score 1.01 (0.93-1.11) 714  1.15(1.05-1.26) .004  0.99 (0.95-1.04) .786  1.01(0.97-1.06)  .550
Self-Silencing Subscale ~ 0.90 (0.68-1.20) 484  1.70(1.22-2.38)  .002  1.02(0.88-1.17)  .818  1.07(0.94-1.23)  .326

Note. OR odds ratio; CI confidence interval; STSS Silencing the Self Scale.

Reference group: plaque index = 0. OR for every one-unit increase in STSS Total Score or Self-Silencing Subscale score. Covariates in-
cluded age, education, partner status, body mass index, systolic blood pressure, low-density lipoprotein cholesterol, triglycerides, homeo-
static model assessment, blood pressure-lowering medications, lipid-lowering medications, diabetes mellitus medications, depressive

symptoms, physical activity, dietary intake.

STSS Total Score and Self-Silencing Subscale score considered in separate models. ®The majority (80%) of non-white women identified

as African American.

depressive symptoms, physical activity, and dietary in-
take, given evidence that women who report more self-
silencing also report more depressive symptoms [9—12],
and evidence that negative emotions, low physical ac-
tivity, and diet quality are related to increased risk for
CVD [5, 8, 41, 42]. Importantly, adjustment for depres-
sive symptoms, physical activity, or dietary intake did
not alter findings. Future work is needed to specify the
stress-related physiologic pathways, such as the sym-
pathetic nervous system or hypothalamic pituitary ad-
renal axis, in relations between self-silencing and carotid
atherosclerosis. For example, greater cortisol and blood
pressure reactivity to stress have been related to carotid
atherosclerosis [43, 44], including in midlife women [45].

This study had several limitations. The observational
and cross-sectional study design precludes the ability to
make claims regarding directionality or causality. Details
about women’s relationship histories, such as the length
or timing of past/current intimate relationships, were
not assessed; these factors may be important to under-
standing the implications of self-silencing for women’s
health. Although a quarter of the sample was non-white,
Asian and Hispanic women were underrepresented; the
sample was largely postmenopausal; and men were not
included. Thus, it is unclear if results extend to other ra-
cial/ethnic groups, to premenopausal women, or to men.
Of note, the construct of self-silencing was originally
developed to understand the mental health implications
of gender-based expectations and perceptions of women
in relationships [37]. Further, caution is warranted in
interpreting results from post-hoc moderation analyses
due to the relatively small sample of non-white women
(and the predominance of African American women in
that group). Critical next steps include replicating these
findings in a larger sample of women from racial/ethnic
minority backgrounds that allows for examination of

relations between self-silencing and cardiovascular
health across racial/ethnic groups.

This study had notable strengths. It used a
well-characterized sample of midlife women and
state-of-the-art measurement of carotid plaque and
IMT. Analyses accounted for standard CVD risk fac-
tors and partner status, as well as depressive symptoms,
physical activity, and dietary intake via widely used and
well-validated measures. This study is the first to dem-
onstrate a relationship between self-silencing and carotid
atherosclerosis and advances the literature on the social
determinants of women'’s cardiovascular health.

Conclusions

Among midlife women, self-silencing of emotional ex-
pression was associated with carotid atherosclerosis,
independent of a range of potentially confounding
factors. In light of growing societal and public health
interest in women’s experiences in intimate relation-
ships, our results suggest that women’s emotional ex-
pression within intimate relationships may be relevant
to their cardiovascular health. Clinicians and prac-
titioners may be in a role to support women toward
greater self-expression and to help women identify and
choose healthy relationships that allow for emotional
expression.
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