ORIGINAL ARTICLE

crossmark Cardiovascular Disorders

click for updates

TKMS

http://dx.doi.org/10.3346/jkms.2014.29.11.1507 « J Korean Med Sci 2014; 29: 1507-1513

Gender Differences in the Association between Depressive
Symptoms and Carotid Atherosclerosis among Middle-Aged and
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We investigated the association of depressive symptoms with carotid intima-media
thickness (IMT) and plaques in the general Korean population. A total of 7,554 Korean
males and females aged 45-74 yr who were free from cardiovascular diseases were included
in the analyses. Depressive symptoms were assessed by the Center for Epidemiologic
Studies Depression Scale (CES-D). Subjects with a score of > 16 were classified as having
clinically significant depressive symptoms. Carotid ultrasonography was used to measure
mean carotid IMT (C-IMT) and to determine the presence of plaques. A significant
association between depressive symptoms and C-IMT was observed only in females. After
adjustment for established cardiovascular risk factors, females with depressive symptoms
had significantly greater C-IMT than females without depressive symptoms (mean
difference 0.011 + 0.004 mm; 95% confidence interval, 0.003-0.019 mm). Compared
with controls, the fully adjusted risk of females with depressive symptoms for abnormal
C-IMT ( = 1.0 mm) was significant (odds ratio, 1.63; 95% confidence interval, 1.16-2.30).
No significant association between depressive symptoms and carotid plaques was observed
in either gender. This study shows a significant association between depressive symptoms
and C-IMT in middle-aged and older females.
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INTRODUCTION

Depression is a common mental disorder globally, character-
ized by depressed mood, loss of interest, disturbed sleep or ap-
petite, and poor concentration. Depression is the leading cause
of disability and the fourth leading contributor to the global dis-
ease burden (1). A number of epidemiological studies have de-
monstrated that diagnosed depression and depressive symp-
toms are important risk factors for the development of coronary
heart disease and cerebrovascular disease and related death (2-
5). To date, a number of non-invasive measures of subclinical
atherosclerosis have been developed. Among them, intima-me-
dia thickness (IMT) and plaques of the carotid arteries, a mark-
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er of systemic atherosclerosis, is practically considered the sur-
rogate end point of cardiovascular disease such as myocardial
infarction and stroke (6-9).

Recent epidemiological studies have reported an association
between depressive symptoms and subclinical atherosclerosis,
including carotid IMT and carotid plaques, but the results were
inconsistent across studies (10-16). To our knowledge, few stud-
ies have investigated the association between depressive symp-
toms and carotid atherosclerosis in Asian populations. More-
over, whether depressive symptoms are significantly associated
with subclinical carotid atherosclerosis in healthy subjects free
of clinical cardiovascular disease remains unclear.

We investigated the association between clinically significant
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depressive symptoms and subclinical carotid atherosclerosis
among healthy community-dwelling Korean adults aged 45 yr
and older. In addition, we examined whether there are gender
differences between depressive symptoms and carotid athero-
sclerosis. To evaluate if depressive symptoms contribute to ca-
rotid atherosclerosis independently of established cardiovascu-
lar risk factors, we considered the effects of established cardio-
vascular risk factors.

MATERIALS AND METHODS

Study population

The present study was conducted between 2004 and 2007 as
the baseline survey of the Namwon Study, an ongoing popula-
tion-based prospective study designed to investigate chronic
disease in community-dwelling adults aged 45-74 yr (17). The
Namwon study participants are residents of Namwon city, a
representative rural area in Jeonbuk Province, Korea with ap-
proximately 90,000 inhabitants, the majority of whom are en-
gaged in agriculture. The 2005 census reported 33,068 residents
(14,960 men and 18,108 women) aged 45-74 yr in Namwon city.
A total of 10,667 participants (4,201 men and 6,466 women)
were recruited in the baseline survey between January 2004
and February 2007 (total participation rate = 32.3%, 28.1% for
men and 35.7% for women). All medical checkups and ques-
tionnaire surveys were performed at the Namwon Medical Cen-
ter. The Namwon study is scheduled to be followed up by re-
peated examinations at 4-yr intervals.

Of the total 10,667 subjects who participated in this survey,
depressive symptoms were assessed in 8,711 participants be-
tween 2005 and 2007. Among subjects in the analyses, we ex-
cluded 668 subjects with a self-reported history of cerebrovas-
cular disease or coronary heart disease. We further excluded
228 subjects without information based on the Center for Epi-
demiologic Studies Depression (CES-D) Scale, 235 subjects
without information regarding carotid ultrasonography, and 26
subjects with missing demographic data. In total, 7,554 subjects
were included in the final analyses.

Depressive symptoms

Depressive symptoms were assessed by the CES-D Scale (18).
The CES-D, a 20-item self-report questionnaire designed to mea-
sure depressive symptomatology in the general population, asks
participants to report the frequency of being bothered by de-
pressive symptoms experienced during the previous week on a
4-point scale (0 to 3 points). The total CES-D score ranged be-
tween 0 and 60, with higher scores indicating greater depressive
symptoms. In this study, subjects with a total score of > 16 were
classified as having clinically significant depressive symptoms,
and the remaining subjects served as controls (18).
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Subclinical atherosclerosis

We measured carotid IMT and plaques using ultrasonography.
The methods for carotid ultrasonography, image analysis and
their reproducibility have been described previously (17). Brief-
ly, two well-trained physicians used a high-resolution B-mode
ultrasound (SONOACE 9900; Medison, Seoul, Korea) equipped
with a 7.5-MHz linear array transducer. Using SigmaScan Pro,
version 5.0.0 (SPSS Inc., Chicago, IL, USA), s single trained read-
er analyzed the still images according to a standardized proto-
col. In the longitudinal view, IMT was determined as the dis-
tance from the media-adventitia interface to the intima-lumen
interface on the far wall in a plaque-free region. In the present
study, the average of the maximum IMT of both common ca-
rotid artery and carotid bulb was defined as mean carotid IMT
(C-IMT). The C-IMT above 1.0 mm was defined as abnormal C-
IMT (19, 20). The presence of carotid plaques, defined as focal
structures that encroached into the lumen by at least 100% of
the surrounding IMT value, was determined from the scans of
all carotid artery segments. The presence of carotid plaques was
recorded if at least one lesion was detected in any segment in
both carotid arteries. The correlation coefficients for between-
and within-examiner variability of IMT were 0.86 and 0.90, re-
spectively. The kappa coefficients were 0.76 for between-exam-
iner agreement and 0.85 for within-examiner agreement for ca-
rotid plaques.

Covariates

Cigarette smoking, alcohol intake, self-reported medical history
and medication use of each subject were assessed with a stan-
dardized questionnaire. Smoking status was classified into nev-
er a smoker, former smoker, and current smoker. Alcohol intake
was assessed as the amount of ethanol consumed per day, which
was calculated from the average number of alcoholic beverages
consumed. Body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared. Blood pressure
was measured on the right upper arm by using a mercury sphyg-
momanometer, with the subjects in the sitting position after a
5-min rest. Three consecutive readings of systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP) were recorded at
a 1-min interval, and the average was used in the analysis. After
a 12-hr overnight fast, venous blood samples were collected.
Serum total cholesterol, high-density lipoprotein (HDL) cho-
lesterol, triglycerides, fasting blood glucose (FBG) and uric acid
(UA) levels were measured using the enzymatic method and
were analyzed using an automatic analyzer (Hitachi 7600, Hita-
chi Ltd., Tokyo, Japan). High-sensitive C-reactive protein (hs-
CRP) was measured by latex-enhanced nephelometry using a
high-sensitivity assay analyzer (Behring Nephelometer IT; Dade-
Behring Diagnostics, Marburg, Germany).
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Statistical analyses

All analyses were performed separately for males and females.
Characteristics of the subjects with and without depressive symp-
toms were compared using the chi-square test for categorical
variables and the Student’s #-test for continuous variables. Cor-
relation coefficients between C-IMT, carotid plaques, and CES-
D score were evaluated. General linear model analyses were
used to evaluate differences in C-IMT between subjects with
and without depressive symptoms.

To examine the relationship between depressive symptoms
and C-IMT, we dichotomized C-IMT as normal (< 1.0 mm) or
abnormal C-IMT (> 1.0 mm). Multiple logistic regression was
used to evaluate the association between depressive symptoms
and carotid atherosclerosis. Adjusted odds ratio (OR) and 95%
confidence interval (CI) for carotid atherosclerosis according to
dichotomous classification based on the CES-D cutoff score of
16 were compared. Logistic regression analysis was performed
unadjusted (model 1); after adjustment for age, educational
level, and marital status (model 2); after further adjustment for
smoking status, alcohol intake, BMI, SBP, FBG, total/HDL cho-
lesterol ratio, triglycerides, UA, hs-CRP, and antihypertensive
and antidiabetic medications (model 3). All statistical analyses
were performed using the PASW statistics 18.0 software pack-

age (SPSS Inc., Chicago, IL, USA).

Ethics statement

This study was conducted in accordance with the Declaration of
Helsinki guidelines. The study protocol was approved by the in-
stitutional review board of Chonnam National University Hospi-
tal (I-2007-07-062), and informed consent was obtained from
each subject.

RESULTS

Baseline characteristics of the study population

The study population consisted of 3,019 males (40.0%) and 4,535
females (60.0%). The prevalence of current depressive symptoms
(CES-D score > 16) was 7.9% for males and 18.7% for females.
Characteristics of the study population according to depressive
symptoms are shown in Table 1. Significant differences were
found in the educational level, marital status and smoking sta-
tus between subjects with and without depressive symptoms of
both genders. BMI was significantly lower in subjects with de-
pressive symptoms than subjects without depressive symptoms
in both genders. Females with depressive symptoms were more
likely to be older. While hs-CRP was significantly higher in males

Table 1. Characteristics of the study population according to the presence of depressive symptoms

Males (n = 3,019)

Females (n = 4,535)

Absent Present Absent Present
[CES-D score < 16] [CES-D score > 16] Pvalue [CES-D score < 16] [CES-D score > 16] Pvalue
(n=2,782) (n=237) (n = 3,688) (n=847)
Age (y) 621 £ 738 62.1 £ 83 0.986 60.7 + 8.1 621 +7.9 < 0.001
Education level (yr) < 0.001
<6 1,603 (57.6) 168 (70.9) < 0.001 3,018 (81.9) 750 (88.6)
7-12 1,005 (36.1) 60 (25.3) 617 (16.7) 91 (10.7)
>13 174 (6.3) 93.8) 53 (1.4) 6(0.7)
Marital status < 0.001
Married 2,632 (94.6) 195 (82.3) < 0.001 2,795 (75.8) 546 (64.5)
Others* 150 (5.4) 42 (17.7) 893 (24.2) 301 (35.5)
Smoking status < 0.001
Never 584 (21.0) 42 (17.7) < 0.001 3,517 (95.4) 765 (90.3)
Former 1,312 (47.2) 88 (37.1) 56 (1.5) 29 (3.4)
Current 886 (31.8) 107 (45.1) 115 (3.1) 53 (6.3)
Alcohol intake, drinks/day 213 £3.38 2.38 £ 3.69 0.278 0.13 £ 0.62 0.15 £ 0.65 0.431
BMI (kg/m2) 240+ 238 235+ 3.0 0.007 246 £ 3.1 242 £ 32 < 0.001
SBP (mmHg) 1259 + 16.9 126.0 £ 15.8 0.903 1235+ 184 123.8 £ 18.9 0.745
DPB (mmHg) 80.7 £ 9.8 80.8 £ 9.6 0.957 79.2 £ 10.3 79.6 = 10.1 0.315
FBG (mg/dL) 108.0 £ 25.0 109.4 £ 314 0.421 102.5 £ 22.0 101.8 £ 23.5 0.389
Total cholesterol (mg/dL) 180.8 £+ 34.5 181.7 £ 36.2 0.686 192.7 + 36.1 192.4 + 36.9 0.812
HDL cholesterol (mg/dL) 46.6 £ 11.9 471 £13.4 0.550 485 £11.7 48.7 £11.7 0.662
Triglycerides (mg/dL) 132.0 (89.0-199.0) 129.5 (81.3-210.0) 0.872 126.0 (87.0-186.0) 126.0 (86.0-181.0) 0.563
UA (mg/dL) 540 £ 2.18 518 £1.35 0.126 3.98 + 1.01 3.88 £ 1.02 0.008
hsCRP (mg/dL) 0.07 (0.03-0.17) 0.09 (0.04-0.19) 0.024 0.06 (0.03-0.13) 0.06 (0.03-0.14) 0.077
Antihypertensive medications 566 (20.3) 36 (15.2) 0.057 799 (21.7) 172 (20.3) 0.385
Antidiabetic medications 232 (8.3) 19 (8.0) 0.863 224 (6.1) 65 (7.7) 0.086

Data are expressed as means + standard deviation, medians (interquartile range) for skewed variables, or No.(%). *Unmarried, divorced, separated, or widowed. CES-D, the
Center for Epidemiologic Studies Depression; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; HDL, high-density

lipoprotein; UA, uric acid; hsCRP, high-sensitivity C-reactive protein.
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with depressive symptoms than in males without depressive
symptoms, UA was significantly lower in females with depres-
sive symptoms than in females without depressive symptoms.

Parameters of carotid atherosclerosis and depressive
symptoms

The CES-D score was weakly and positively correlated with C-
IMT in females (r = 0.053) and borderline significantly correlat-
ed with C-IMT in males (r = 0.035). No correlations between
CES-D and carotid plaques were found in either gender. Weak-
to-moderate correlations between C-IMT and carotid plaques
were observed in males and females (r = 0.128 and 0.122, re-

Table 2. Partial correlations between C-IMT, carotid plaques and CES-D score

C-IMT Carotid plaques CES-D score
r  Pvalue r Pvalue r Pvalue

Males (n = 3,019)

C-IMT 1 0.128 < 0.001 0.035 0.057

Carotid plaques 1 - 0.023 0.208

CES-D score 1 -
Females (n = 4,535)

C-IMT 1 0.122 < 0.001 0.053 < 0.001

Carotid plaques 1 - -0.008 0.595

CES-D score 1 -

Adjusted for age. C-IMT, carotid intima-media thickness; CES-D, the Center for Epi-
demiologic Studies Depression.

Table 3. Differences in C-IMT between subjects with and without depressive symptoms

spectively). Correlation analyses were performed after adjust-
ing for age (Table 2).

Females with depressive symptoms had significantly greater
C-IMT than females without depressive symptoms in the unad-
justed model. The mean + standard deviation of C-IMT was
0.784 + 0.130 mm for females with depressive symptoms and
0.762 + 0.119 mm for females without depressive symptoms
(P < 0.001). After adjustment for established cardiovascular risk
factors, the differences in C-IMT in females remained signifi-
cant in models 2 and 3 (P = 0.003 and 0.006, respectively). The
mean difference in the C-IMT value in females was 0.011 + 0.004
mm (95% CI, 0.003-0.019 mm) after full adjustment.

In the unadjusted model, the mean + standard deviation of
C-IMT was 0.822 + 0.139 mm for males with depressive symp-
toms and 0.814 + 0.127 mm for males without depressive symp-
toms (P = 0.365). No significant difference in C-IMT was found
between males with depressive symptoms and males without
depressive symptoms in models 2 and 3 (P = 0.314 and 0.421,
respectively) (Table 3).

Relationship between depressive symptoms and carotid
atherosclerosis

The relationship between depressive symptoms and subclinical
carotid atherosclerosis is shown in Table 4. Compared with con-

Males (n = 3,019)

Females (n = 4,535)

Mean = SE Pvalue (95% ClI) Mean £+ SE Pvalue (95% Cl)
Model 1* 0.008 + 0.009 0.365 (-0.009 to 0.025) 0.022 + 0.005 < 0.001 (0.013t0 0.031)
Model 2 0.008 £ 0.008 0.314 (-0.008 to 0.024) 0.012 £ 0.004 0.003 (0.004 to 0.020)
Model 3* 0.006 + 0.008 0.421 (-0.009 to 0.022) 0.011 £ 0.004 0.006 (0.003t0 0.019)

The mean difference between two groups (subjects of CES-D score > 16 minus subjects of CES-D score < 16) was calculated using ANCOVA. *Unadjusted; "Adjusted for age,
educational level, and marital status; *Further adjusted for smoking status, alcohol intake, body mass index, systolic blood pressure, fasting blood glucose, total/high-density li-
poprotein cholesterol ratio, triglycerides, uric acid high-sensitive C-reactive protein, and antihypertensive and antidiabetic medications plus model 2. C-IMT, carotid intima-me-
dia thickness; CES-D, the Center for Epidemiologic Studies Depression.

Table 4. Relationship between depressive symptoms and subclinical carotid atherosclerosis

Model 1* Model 27 Model 3
Males (n = 3,019)
Abnormal C-IMT [ > 1.0 mm]
Absent [CES-D score < 16] 1.00 1.00 1.00

Present [CES-D score > 16]
Carotid plaques
Absent
Present
Females (n = 4,535)
Abnormal C-IMT

1.24(0.78-1.97) 1.22 (0.76-1.95) 1.20 (0.74-1.95)
1.00

1.29 (0.99-1.68)

1.00
1.30 (0.98-1.73)

1.00
1.19 (0.89-1.59)

Absent 1.00 1.00 1.00

Present 1.89 (1.36-2.63) 1.68 (1.20-2.35) 1.63 (1.16-2.30)
Carotid plaques

Absent 1.00 1.00 1.00

Present 1,07 (0.90-1.26) 0.95 (0.80-1.13) 0.92 (0.77-1.11)

Data are presented as odds ratio (95% Cl). *Unadjusted; *Adjusted for age, educational level, and marital status; *Further adjusted for smoking status, alcohol intake, body mass
index, systolic blood pressure, fasting blood glucose, total/high-density lipoprotein cholesterol ratio, triglycerides, uric acid high-sensitive C-reactive protein, and antihyperten-
sive and antidiabetic medications plus model 2. C-IMT, carotid intima-media thickness; CES-D, the Center for Epidemiologic Studies Depression.
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trols, the unadjusted risks (OR, 95% CI) of females with depres-
sive symptoms for abnormal C-IMT (1.89, 1.36-2.63) was signif-
icant. Although additional adjustment for established cardio-
vascular risk factors slightly attenuated this relationship, depres-
sive symptoms still remained as independent associations for
abnormal C-IMT in females (1.68, 1.20-2.35 in model 2 and 1.63,
1.16-2.30 in model 3). Further adjustment for menopause and
postmenopausal hormone therapy did not affect the significant
association between depressive symptoms and C-IMT (data
not shown). Conversely, no significant association between de-
pressive symptoms and C-IMT was found in males (1.22, 0.76-
1.95 in model 2 and 1.20, 0.74-1.95 in model 3). The association
between depressive symptoms and carotid plaques was not sta-
tistically significant in either gender (Table 4).

DISCUSSION

This population-based cross-sectional study examined the as-
sociation between clinically relevant depressive symptoms and
subclinical carotid atherosclerosis among healthy community-
dwelling Korean adults aged 45-74 yr. After adjustment for es-
tablished cardiovascular risk factors, a high level of depressive
symptoms as defined by a score of > 16 on the CES-D scale was
positively associated with C-IMT only in females. No significant
association between depressive symptoms and carotid plaques
was observed in either gender. Our findings suggest that a sig-
nificant association between a high level of depressive symp-
toms and carotid atherosclerosis may exist, especially in females.
These results support an underlying link between depression
and subclinical carotid atherosclerosis.

Previous epidemiological studies have clearly demonstrated
that depressive symptoms are related to the development of cor-
onary heart disease, cerebrovascular disease and subsequent
death (2-5). Several pathophysiological, psychosocial, and be-
havioral mechanisms may explain the link between depressive
symptoms and cardiovascular morbidity and mortality. The me-
chanisms include antidepressant cardiotoxicity, lower heart rate
variability reflecting altered cardiac autonomic tone, increased
platelet aggregation, inflammatory processes, unfavorable life-
styles and poor adherence to prevention and treatment regimens
(21,22).

In this study we measured established atherosclerotic indi-
ces, including C-IMT and carotid plaques, representing struc-
tural modifications of the vasculature in atherosclerosis. C-IMT
and plaques reflect the development of systemic atherosclero-
sis. A number of epidemiological studies have demonstrated
that these indices assessing extra-coronary atherosclerosis at
different sites in the body are strong predictors of future cere-
brovascular and cardiovascular events (8, 9).

Previous studies have evaluated the association of depression
or depressive symptoms with C-IMT and plaques, although ev-

http://dx.doi.org/10.3346/jkms.2014.29.11.1507

idence is controversial. Tiemeier et al. showed that depressive
disorders, not depressive symptoms, were associated with ca-
rotid IMT (10). Hamer et al. (11) observed that subjects with se-
vere depressive symptoms had higher carotid IMT than did sub-
jects with no symptoms. Another cross-sectional study of young
adults showed that a significant relationship between depres-
sive symptoms and carotid IMT was observed in males, but not
in females (12). In contrast to the above study, we found a sig-
nificant difference of C-IMT values only in females, after adjust-
ment for known cardiovascular risk factors. Three longitudinal
studies assessed the relationship of depressive symptoms and
C-IMT. Haas et al. (13) reported that baseline depressive symp-
toms were independently predictive of carotid plaque among
healthy employees in a 10-yr follow-up. Faramawi et al. (14) ex-
amined a significant association between depressive symptoms
and the development of C-IMT in subjects aged 65 yr and older.
Conversely, a longitudinal study of healthy community-dwell-
ing participants showed no relationship between depressive
symptoms and future C-IMT before or after adjustment for co-
variates (15).

In a cross-sectional study of middle-aged females, carotid
plaque was associated with major depression, but not with cur-
rent depressive symptoms (CES-D score > 16) (23). No signifi-
cant association of carotid plaque with depressive disorders or
depressive symptoms was observed in another cross-sectional
study of adults aged 60 yr and older (10). In agreement with pre-
vious research, our results showed no significant association be-
tween the presence of depressive symptoms and carotid plaques.

Although several studies have examined the gender difference
in depressive symptoms and carotid atherosclerosis, whether a
gender difference exists remains unclear. We observed a signifi-
cant association between depressive symptoms and C-IMT only
in females, suggesting a gender difference by association. De-
pressive symptoms are assumed to be significantly associated
with carotid atherosclerosis in males, but not in females, because
the protective effect of estrogen until menopause might delay
the development of atherosclerosis (12). In our study, the sig-
nificant association between depressive symptoms and C-IMT
persisted after further adjustment for menopause and postmeno-
pausal hormone therapy, suggesting that another mechanism
is responsible for the link. More evidence is needed to confirm
the gender-specific relationship between depressive symptoms
and carotid IMT.

The mechanisms underlying the association between depres-
sive symptoms and carotid atherosclerosis have not been estab-
lished. However, several lines of evidence suggested that depres-
sion has both behavioral and pathophysiological effects that
may increase the risk of cardiovascular disease in depressed in-
dividuals. Depressive subjects tend to have poor adherence to
medical therapy and adverse health behaviors such as smok-
ing, alcohol use, substance abuse, poor diet and low physical
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activity (24).

Our study has several strengths. First, a large number of com-
munity-dwelling elderly people participated in this study. Al-
though atherosclerosis begins in childhood and progresses in
subsequent decades (25), distinctive subclinical atherosclerotic
changes to the arterial structure can be found in middle-aged
and older adults. Therefore, the present study population being
aged 45 yr and older may help to detect an association between
depressive symptoms and subclinical carotid atherosclerosis.
Second, this study showed the relationship between depressive
symptoms and two non-invasive atherosclerotic indices simul-
taneously. Because each atherosclerotic index reflects a differ-
ent aspect of atherosclerosis, overall consideration of athero-
sclerosis allowed clarification of the association between de-
pressive symptoms and carotid atherosclerosis.

Several limitations of the present study exist. First, the cross-
sectional design limited the ability to make causal inferences
between depressive symptoms and atherosclerosis. Second,
CES-D was measured at a single time point. Because the rela-
tionship between depressive symptoms and subclinical athero-
sclerosis is unlikely to be static, additional prospective studies
examining the relationship between change in depressive symp-
toms and change in atherosclerotic parameters are needed to
establish a temporal relationship. Because the Namwon Study
is an ongoing population-based prospective study, repeat mea-
surements can be performed at a later date. Third, we failed to
evaluate the antidepressant medications, clinical diagnosis of
depression, or the psychiatric history of participants. Addition-
ally, no further psychiatric evaluations or interviews by psychol-
ogists or psychiatrists were performed in subjects with severe
depressive symptoms. The relationship between clinical depres-
sive disorder and atherosclerosis may actually be stronger than
the relationship between depressive symptoms and carotid ath-
erosclerosis observed in our study.

This study demonstrated a significant relationship between
depressive symptoms and subclinical carotid atherosclerosis in
middle-aged and older females, independent of known cardio-
vascular risk factors. Further cross-sectional and longitudinal
research is needed to confirm the relationship between depres-
sive symptoms and various subclinical atherosclerosis.
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