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Background: There is an established relationship between depression/anxiety disorders and cardiovascular

morbidity and mortality which has been previously documented. However, there has been no study evaluating

coronary slow flow in association with depression and anxiety.

Methods and Results: A total of consecutive 90 patients were included in the study. All patients completed scoring

scales for depression [Hamilton Rating Scale for Depression (HAMD)] and anxiety (STAI-1, State anxiety subscale of

State-Trait Anxiety Inventory; STAI-2, Trait anxiety subscale of State-Trait Anxiety Inventory). Thereafter, they

underwent selective coronary angiography and 2 groups were formed: coronary slow flow (n = 42), and normal

coronary flow (n = 48). The two groups had comparable baseline characteristics. However, significant differences

were found between coronary slow flow and normal coronary flow groups regarding depression (13.1 � 8.2 and 6.9

� 6.7, p < 0.001 for HAMD, respectively) and anxiety (46.2 � 15.0 vs. 32.6 � 9.9, p < 0.001 for STAI-1 and 51.0 � 16.7

vs. 43.0 � 10.7, p = 0.009 for STAI-2, respectively) scores. There were also significant positive correlations between

depression/anxiety scores and TIMI frame counts of all major epicardial coronary arteries. In addition, after

adjustment for smoking, hypertension, scoring scales, and the presence of depressive mood, all scoring scales and

depressive mood were found to be independent risk factors for coronary slow flow in multivariable logistic

regression analysis.

Conclusions: Significant association was found among coronary slow flow, depression/anxiety scores and

depressive mood.
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Coronary slow flow (CSF) with otherwise normal epi-

cardial coronary arteries can be observed in patients

presenting with anginal chest pain. Tambe et al. first de-

scribed CSF in six patients with angina pectoris.1 The exact

mechanism associated with this interesting phenomenon

remains obscure, although the most probable underlying

mechanism seems to be microvascular dysfunction.2-4

The thrombolysis in myocardial infarction (TIMI)

frame count is a simple, reproducible, objective, and

quantitative index of coronary blood flow.5 In this me-

thod, the number of cineangiographic frames from

initial contrast material opacification of the proximal

portion of the coronary artery to opacification of the

distal arterial landmarks with contrast material is counted.

Epidemiologic studies have shown that depression

or anxiety disorder can predict the incidence of coro-

nary artery disease in healthy populations.6 Several

other studies have reported that patients who had chest

pain and normal coronary arteries exhibited more psy-

chiatric illnesses than did patients with definitive coro-

nary artery disease.7-9
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In the present study, we aimed to demonstrate any

association between CSF and depression/anxiety.

METHODS

Study population

All patients (n = 992) admitted to the study center

for suspected coronary heart disease and whose me-

dical management included coronary angiography were

possible candidates for inclusion in the study between

January 2012 and September 2012. Before diagnostic

coronary angiography was administrated, all parti-

cipants completed 3-step scoring scales (described be-

low). Among them, patients who had angiographically

proven CSF and normal coronary flow (NCF) (as con-

trol group) without atherosclerosis were candidates

for inclusion in the study. A total of 90 consecutive pa-

tients (mean age, 51 � 7 years, age range, 39-71 years,

65 male and 25 female) were recruited. All patients

were questioned as to any cardiovascular risk factors

including diabetes and smoking. Transthoracic echo-

cardiography was performed on all patients to detect

diastolic dysfunction and left ventricular hypertrophy.

Scoring scales were performed on all study partici-

pants to detect their depression and anxiety levels be-

fore undergoing selective coronary angiography. Ex-

clusion criteria included the following: refusal to par-

ticipate in the study; known coronary artery disease;

LV dysfunction (LVEF < 50%); unstable ischemic condi-

tions (unstable angina pectoris and myocardial infarc-

tion); valvular heart disease; rhythm other than sinus;

metabolic syndrome; renal or hepatic dysfunction

(creatinine > 1.2 mg/dl, AST and ALT more than twice

the upper limit of normal, respectively); chronic ob-

structive pulmonary disease; systemic diseases; de-

tection of coronary atherosclerotic lesion after selec-

tive coronary artery angiography; follow-up visits or

medical treatment for chronic psychosis; recent me-

dical treatment for depression; insufficient cooperation;

incomplete study forms; and all coronary anomalies

including myocardial bridging and coronary-pulmo-

nary artery fistula which may lead to slow coronary

flow. The Institutional Ethics Committee approved the

study protocol and all patients gave informed consent

to participate in the study.

Scoring scales

Eligible participants completed a 17-item Hamilton

rating scale for Depression (HAMD), which is the most

commonly used observer-rated depressive symptom

rating scale. Items with quantifiable severity were

ranked on a scale of 0-4 and those measuring symptoms

that are difficult to assess reliably were ranked on a

scale of 0-2. The range of the 17-item scale was 0-50,

with 14 considered to be the cut-off point of this scale;

higher scores indicated more severe depression. Ac-

cording to HAMD, patients were classified into 2 groups

of depressed (score � 14) and non-depressed (score <

14).10

Anxiety was measured by means of the State-Trait

Anxiety Inventory (STAI).11 This self-report questionnaire

consists of two subscales each containing 20 items. The

state anxiety subscale (STAI-1) measures the anxiety at

the moment of scoring. State anxiety is conceptualized

as a transient emotional condition of the individual,

characterized by subjectively experienced feelings of

tension, together with a heightened activity of the

autonomous nervous system. Trait anxiety (STAI-2) mea-

sures dispositional anxiety or anxiety in general. Trait

anxiety refers to anxiety proneness; that is, relatively

stable individual differences in the tendency to react

with a more intense state anxiety in situations that are

perceived as threatening. The items are summed per

scale and transformed into scores between 20 and 80.

Higher scores on the STAI indicate a higher intensity of

anxiety. The Turkish version of the STAI has been vali-

dated previously.12

Cardiac catheterization

All patients in the study underwent selective coro-

nary artery angiography after appropriate patient pre-

paration. Femoral artery and sometimes radial or brachial

artery cannulation were used for the arterial access site

and Judkins system was applied for cannulation of the

left and right coronary arteries. All angiograms were

evaluated by two experienced physicians blinded to the

study. Angiograms without stenotic lesions in any major

epicardial coronary arteries including left main (LM),

left anterior descending (LAD), left circumflex (LCx), and

right coronary arteries (RCA) were considered normal

angiograms. CSF was investigated by using the TIMI

frame count method described by Gibson et al. TIMI
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frame count was used for the quantification of coronary

blood flow for each major coronary artery in each indi-

vidual. The first frame is the initial frame in which a col-

umn of contrast material extends across the entire width

of coronary artery, touches both borders of the artery,

and moves antegradely. The last frame is the frame

when contrast material first enters the distal landmark.

The distal bifurcation of coronary artery is used for the

distal landmark in the LAD (the “mustache,” “pitchfork,”

or “whale’s tail”). In the LCx, the distal landmark is distal

bifurcation of the longest coronary arterial segment

which is dyed by contrast material. The distal landmark

for the RCA is the first branch of the posterolateral ar-

tery. Corrected TIMI frame count was calculated via di-

viding TIMI frame count by 1.7 for the LAD, since this

coronary artery is generally longer than the others. Pre-

viously published normal TIMI frame counts were 21.1 �

1.5 frames for LAD (after correction), 22.2 � 4.1 frames

for LCx, and 20.4 � 3.0 frames for RCA.5 For a given ar-

tery, any value above this published range was consid-

ered as CSF. It should be mentioned that TIMI frame

measures mainly “flow rate” rather than “total flow

amount”. TIMI frame correlates with coronary flow only

when in the same subject, such as before/after

percutaneous coronary intervention. Therefore, it is

surely associated with slow “flow rate”, but not neces-

sarily with slow “flow amount”.

Statistical analysis

Data were analyzed with the SPSS software version

15.0 for Windows (SPSS Inc., Chicago, IL, USA). Con-

tinuous variables were presented as mean � standard

deviation ( SD) and categorical variables as frequency

and percentage. Non-normal continuous variables were

presented as median (50th) values and interquantile

ranges (25th and 75th). The Kolmogorov-Smirnov test was

used to assess the normality distribution of continuous

variables. Student’s t-test was used for variables with

normal distribution and Mann-Whitney U test for

non-normal continuous variables. The �2 test was used

to compare categorical variables. Pearson correlation was

performed to analyze any association among scoring

scales and TIMI frame counts for all major coronary ar-

teries. A two-tailed p-value of < 0.05 was considered sta-

tistically significant. Multivariable logistic regression

analysis was used to evaluate the independent associ-

ates of the risk of CSF. Parameters with a p-value of less

than 0.1 in univariate analysis were included in the

model. The odds ratios (OR) and 95% confidence inter-

vals (CI) were calculated.

RESULTS

The baseline demographic, clinical, laboratory, echo-

cardiographic, and angiographic characteristics of both

groups were summarized in Table 1. The two groups

were similar regarding demographic, clinical, laboratory

and echocardiographic characteristics, except for smok-

ing that was higher in the study group. Age, sex, major

clinical risk factors for coronary artery disease including

hypertension, diabetes, hyperlipidemia, and smoking,

laboratory and echocardiographic parameters were

similar in patients with and without CSF (p > 0.05).

As expected, TIMI frame count values were signifi-

cantly higher in CSF patients compared to NCF patients

(p < 0.001 for all 3 major epicardial coronary arteries).

Significant differences were found between the 2

study groups regarding depression and anxiety scores.

The mean Hamilton rating scale for Depression (HAMD)

score was 13.1 � 8.2 and 6.9 � 6.7 in CSF and NCF groups,

respectively (p < 0.001). In addition, there was a signifi-

cant difference between the 2 groups regarding depres-

sive mood [21 (50%) and 4 (8%), p < 0.001, respec-

tively]. Similarly, STAI-1 and STAI-2 scores were signifi-

cantly different between the 2 groups (46.2 � 15.0 vs.

32.6 � 9.9, p < 0.001 for STAI-1 and 51.0 � 16.7 vs. 43.0

� 10.7, p = 0.009 for STAI-2, respectively).

In male patients, significant differences were ob-

tained between CSF and NCF patients regarding HAMD

(13.6 � 8.7 and 7.6 � 6.9, p = 0.003), STAI-1 (48.1 � 13.8

and 33.1 � 10.6, p < 0.001) and STAI-2 (52.8 � 14.4 and

45.5 � 8.8, p = 0.019) scores, respectively.

In female patients, however, there were no signifi-

cant differences noted between both groups regarding

anxiety scoring systems (40.9 � 17.4 vs. 31.2 � 8.1, p =

0.089 for STAI-1 and 46.2 � 21.6 vs. 36.8 � 12.7, p =

0.198 for STAI-2), respectively. In the HAMD scores, sig-

nificance was found (11.8 � 7.2 vs. 5.0 � 6.0, p = 0.018,

respectively).

In correlation analysis, significant positive correla-

tions were found between scoring scales and TIMI frame
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counts of all major epicardial coronary arteries (Table 2).

In univariate analysis, hypertension (OR 2.28, 95%

CI, 0.98-5.31, p = 0.057), smoking (OR 0.23, 95% CI,

0.07-0.77, p = 0.018), depressive mood (OR 7.39, 95%

CI, 2.28-23.99, p = 0.001), and all 3 scoring scales (OR

1.12, 95% CI, 1.05-1.19, p = 0.001 for HAMD; OR 1.08,

95% CI, 1.04-1.13, p < 0.001 for STAI-1; OR 1.04, 95% CI,

1.01-1.07, p = 0.012 for STAI-2) were found to be inde-

pendent risk factors for CSF. However, other possible

determining factors of coronary flow including heart

rate (OR 0.97, 95% CI, 0.90-1.04, p = 0.361), left ven-

tricular ejection fraction (OR 1.04, 95% CI, 0.94-1.15, p

= 0.421), systolic/diastolic blood pressures (OR 0.98,

95% CI, 0.93-1.02, p = 0.296/OR 0.96, 95% CI, 0.90-1.02,

p = 0.142, respectively), cardiac work (OR 1.00, 95% CI,

0.99-1.00, p = 0.198), and vascular diameter (OR 0.71,
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Table 1. Demographic, clinical, echocardiographic, laboratory and angiographic characteristics of the study population

Characteristics Normal flow group (n = 48) Slow flow group (n = 42) p value

Age (years) 50 � 7 52 � 7 0.192

Male 35 (73%) 30 (71%) 0.875

Hypertension 28 (58%) 16 (38%) 0.055

Hyperlipidemia 36 (75%) 28 (67%) 0.384

Diabetes 14 (29%) 12 (29%) 0.950

Smoking 4 (8%) 12 (29%) 0.012

Systolic BP (mmHg) 120 � 14 124 � 12 0.170

Diastolic BP (mmHg) 072 � 11 75 � 8 0.102

Heart rate (bpm) 076 � 10 075 � 11 0.865

Cardiac work (systolic BP x heart rate)
#

09355 � 1780 09934 � 1372 0.096

LV ejection fraction (%)* 062 (57-65) 063 (59-65) 0.590

Diastolic dysfunction 24 (50%) 26 (62%) 0.257

LV hypertrophy 08 (17%) 06 (14%) 0.756

Total cholesterol (mg/dL) 187 � 37 187 � 44 0.931

LDL cholesterol (mg/dL) 112 � 33 108 � 31 0.567

HDL cholesterol (mg/dL) 44 � 11 41 � 9 0.097

Triglyceride (mg/dL)* 136 (100-170) 0168 (104-301) 0.128

Fasting plasma glucose (mg/dL)* 95 (83-107) 102 (84-127) 0.088

Vascular diameter (mm) 3.10 � 0.60 3.20 � 0.50 0.391

Coronary slow flow presence

LAD - 30 (71%) -

LCx - 20 (48%) -

RCA - 28 (67%) -

TIMI frame counts*

LAD 19 (16-23) 38 (31-46) < 0.001 <

LCx 20 (13-23) 33 (24-42) < 0.001 <

RCA 18 (14-21) 36 (20-40) < 0.001 <

* Median values (50
th

) and interquantile ranges (25
th

and 75
th

) were presented;
#

Crude estimate of cardiac work.

BP, blood pressure; HDL, high-density lipoprotein; LAD, left anterior descending; LCx, left circumflex; LDL, low-density lipoprotein;

LV, left ventricular; RCA, right coronary artery.

Table 2. Correlation analyses between anxiety/depression

scores and TIMI frame counts of 3 major epicardial

coronary arteries

Characteristics r value p value

HAMD score and LAD TIMI count 0.381 < 0.001 <

HAMD score and LCx TIMI count 0.267 0.011

HAMD score and RCA TIMI count 0.339 0.001

STAI-1 score and LAD TIMI count 0.458 < 0.001 <

STAI-1 score and LCx TIMI count 0.343 0.001

STAI-1 score and RCA TIMI count 0.363 < 0.001 <

STAI-2 score and LAD TIMI count 0.320 0.002

STAI-2 score and LCx TIMI count 0.295 0.005

STAI-2 score and RCA TIMI count 0.236 0.023

HAMD, Hamilton rating scale for Depression; LAD, left anterior

descending; LCx, left circumflex; RCA, right coronary artery;

STAI-1, State anxiety subscale of State-Trait Anxiety Inventory;

STAI-2, Trait anxiety subscale of State-Trait Anxiety Inventory.



95% CI, 0.24-2.13, p = 0.540) were not independent risk

factors. After including significant variables of smoking,

hypertension and scoring scales in multivariable logistic

regression analysis, scoring scales were found to be

independent risk factors for CSF (Table 3).

DISCUSSION

Our findings showed significant differences regard-

ing depression and anxiety between CSF and NCF pa-

tients, and significant and independent associations

were found between CSF and depression/anxiety. In a

finding limited to the female subgroup, there were no

significant differences between both groups regarding

anxiety scoring systems, although anxiety seemed to be

more prevalent in females. This insignificant difference

can be related to the small sample size of females in the

study.

Major depressive disorder is associated with coro-

nary heart disease incidence and mortality, but results

are heterogeneous across the previous studies.13,14

However, a recent study of patients with stable coro-

nary heart disease found little association between

major depressive disorder and systolic or diastolic

function, inducible ischemia, or wall motion abnor-

malities.15

There are also conflicting results regarding coronary

circulation and depression. The results of the study per-

formed by Yang et al. have demonstrated that depres-

sion is not associated with coronary endothelial dys-

function in men and women without significant coro-

nary artery disease.16 In another study conducted with

flow-mediated dilation of the brachial artery, vascular

endothelial dysfunction has been found in coronary

heart disease patients with depressive symptoms.17 In

our study, we have found a significant difference and

association between CSF and depression.

Patients with depression generally have a high sym-

pathetic tone, increased cortisol and catecholamine

levels, abnormal platelet activation including enhanced

platelet reactivity and release of platelet products such

as platelet factor 4 and b-thromboglobulin,18,19 increased

inflammatory markers, and endothelial dysfunction.

Importantly, these physiological derangements are pre-

sent in depressed patients who do not have cardiac dis-

ease; and even when not actively depressed, patients

with a history of depression have at least some of these

abnormalities as compared with patients who are not

depressed.20

Stress has been shown to be one of the most po-

tent triggers of depression.21 With stress, the hypo-

thalamic-pituitary-adrenocortical axis and the sympa-

thetic-adrenomedullary system are activated. Persis-

tent activation of these 2 systems leads to the ob-

served downstream abnormalities in platelet func-

tion, autonomic tone, inflammation, and endothelial

function.

In addition, reduced heart rate variability22 and im-

paired vagal control23 have been reported among de-

pressed patients.

Similar to depression, patients with anxiety show

increased cardiovascular mortality and morbidity. In a

large, prospective cohort study of females who were

free from cardiovascular disorder at baseline, anxiety

was associated with an increase in risk of sudden car-

diac death and fatal coronary heart disease but not for

nonfatal myocardial infarction in age-adjusted and multi-

variable models that excluded potential biological me-

diators.24 Most notably, 3 large-scale community-based

studies have reported a significant relationship between

anxiety disorders and cardiac death.25-27

201 Acta Cardiol Sin 2014;30:197�203

Slow Flow, Depression and Anxiety

Table 3. Univariate and multivariable logistic regression for CSF

Characteristics Unadjusted OR (95% CI) p value Adjusted OR (95% CI) p value

Hypertension 2.28 (0.98-5.31) 0.057 1.73 (0.68-4.43) 0.251

Smoking 0.23 (0.07-0.77) 0.018 0.22 (0.05-1.06) 0.058

STAI-1 1.08 (1.04-1.13) < 0.001 < 1.08 (1.03-1.13) 0.001

STAI-2 1.04 (1.01-1.07) 0.012 1.04 (1.01-1.08) 0.016

HAMD 1.12 (1.05-1.19) 0.001 1.14 (1.06-1.22) 0.001

HAMD, Hamilton rating scale for Depression; STAI-1, State anxiety subscale of State-Trait Anxiety Inventory; STAI-2, Trait anxiety

subscale of State-Trait Anxiety Inventory.



Similar pathophysiologic mechanisms seem respon-

sible for similar results. A recent study has reported re-

duced baroreflex control of the heart in patients with

anxiety.28 Stress impairs endothelium-independent and

nitric oxide-mediated coronary relaxation, but without

causing visible endothelial damage.29 In accordance

with these studies, a significant difference and asso-

ciation was found between CSF and anxiety (except for

female subjects) in our study, probably due to the small

size of the female study population.

Coronary flow usually meets cardiac metabolic

needs and coronary flow will increase fivefold in the

heart during exercise without significant ischemia.

Therefore, slow flow may reflect small cardiac metabolic

demands rather than a state of impaired coronary endo-

thelial function or poor neuroregulation,30 although

Canga et al. showed that circulating inflammatory cells

and low-grade inflammation were significantly and inde-

pendently related to CSF.31 This can partly explain why

current study results are conflicting.

LIMITATIONS

The most important limitation of the present study

was small sample size which could affect the results.

Secondly, the scoring scales are based on subjective

assessment methods to evaluate the level of depression

and anxiety. Therefore, the subjective evaluation me-

thods became limited in value if patients failed to pro-

vide reliable answers. Third, by its nature, our study is a

cross-sectional and observational study and thus cannot

show a definite causal relationship between CSF and

depression or anxiety disorder.

CONCLUSIONS

For the first time, we have demonstrated that de-

pression and anxiety scores were higher in patients

with CSF compared to patients with NCF. In addition,

significant correlations were found between CSF and

these scores and depressive mood. Therefore, we rea-

sonably have speculated that depression, stress and

related pathophysiologic mechanisms appear related to

CSF.

REFERENCES

1. Tambe AA, Demany MA, Zimmerman HA, Mascarenhas E. Angina

pectoris and slow flow velocity of dye in coronary arteries � a

new angiographic finding. Am Heart J 1972;84:66-71.

2. Beltrame JF, Limaye SB, Horowitz JD. The coronary slow flow phe-

nomenon � a new coronary microvascular disorder. Cardiology

2002;97:197-202.

3. Fineschi M, Bravi A, Gori T. The “slow coronary flow” phe-

nomenon: evidence of preserved coronary flow reserve despite

increased resting microvascular resistances. Int J Cardiol 2008;

127:358-61.

4. Leone MC, Gori T, Fineschi M. The coronary slow flow pheno-

menon: a new cardiac “Y” syndrome? Clin Hemorheol Microcirc

2008;39:185-90.

5. Gibson CM, Cannon CP, Daley WL, et al. TIMI frame count: a

quantitative method of assessing coronary artery flow. Circu-

lation 1996;93:879-88.

6. Ferketich AK, Schwartzbaum JA, Frid DJ, Moeschberger ML. De-

pression as an antecedent to heart disease among women and

men in the NHANES I study. National Health and Nutrition Exami-

nation Survey. Arch Intern Med 2000;160:1261-8.

7. Katon W, Hall ML, Russo J, et al. Chest pain: relationship of

psychiatric illness to coronary arteriographic results. Am J Med

1988;84:1-9.

8. Cormier LE, Katon W, Russo J, et al. Chest pain with negative car-

diac diagnostic studies. Relationship to psychiatric illness. J Nerv

Ment Dis 1988;176:351-8.

9. Beitman BD, Mukerji V, Lamberti JW, et al. Panic disorder in

patients with chest pain and angiographically normal coronary

arteries. Am J Cardiol 1989;63:1399-403.

10. Hamilton M. A rating scale for depression. J Neurol Neurosurg

Psychiatry 1960;23:56-62.

11. Spielberger CD, Gorsuch RL, Lushene RE. Manual for State-Trait

Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press,

1970.

12. Öner N, Le Compte A. Durumluluk � Sürekli Kayg1 Envanteri

Elkitab1. �stanbul: Bo�aziçi Üniversitesi Matbaas�, 1983, Turkish.

13. Nicholson A, Kuper H, Hemingway H. Depression as an aetiologic

and prognostic factor in coronary heart disease: a meta-analysis

of 6362 events among 146 538 participants in 54 observational

studies. Eur Heart J 2006;27:2763-74.

14. Rugulies R. Depression as a predictor for coronary heart disease:

a review and meta-analysis. Am J Prev Med 2002;23:51-61.

15. Lett H, Ali S, Whooley M. Depression and cardiac function in

patients with stable coronary heart disease: findings from the

Heart and Soul Study. Psychosom Med 2008;70:444-9.

16. Yang EH, Lerman S, Lennon RJ, et al. Relation of depression to

coronary endothelial function. Am J Cardiol 2007;99:1134-6.

17. Sherwood A, Hinderliter AL, Watkins LL, et al. Impaired endo-

thelial function in coronary heart disease patients with depres-

sive symptomatology. J Am Coll Cardiol 2005;46:656-9.

Acta Cardiol Sin 2014;30:197�203 202

Tahir Durmaz et al.



18. Musselman DL, Tomer A, Manatunga AK, et al. Exaggerated

platelet reactivity in major depression. Am J Psychiatry 1996;

153:1313-7.

19. Laghrissi-Thode F, Wagner WR, Pollock BG, et al. Elevated

platelet factor 4 and b-thromboglobulin plasma levels in de-

pressed patients with ischemic heart disease. Biol Psychiatry

1997;42: 290-5.

20. Lederbogen F, Gilles M, Maras A, et al. Increased platelet ag-

gregability in major depression? Psychiatry Res 2001;102:255-

61.

21. Kendler KS, Karkowski LM, Prescott CA. Causal relationship be-

tween stressful life events and the onset of major depression.

Am J Psychiatry 1999;156:837-41.

22. Carney RM, Saunders RD, Freedland KE, et al. Association of

depression with reduced heart rate variability in coronary artery

disease. Am J Cardiol 1995;76:562-4.

23. Watkins LL, Grossman P. Association of depressive symptoms

with reduced baroreflex cardiac control in coronary artery dis-

ease. Am Heart J 1999;137:453-7.

24. Albert CM, Chae CU, Rexrode KM, et al. Phobic anxiety and risk

of coronary heart disease and sudden cardiac death among

women. Circulation 2005;111:480-7.

25. Haines AP, Imeson JD, Meade TW. Phobic anxiety and ischemic

heart disease. Br Med J 1987;295:297-9.

26. Kawachi I, Colditz GA, Ascherio A, et al. Prospective study of pho-

bic anxiety and risk of coronary heart disease in men. Circulation

1994;89:1992-7.

27. Kawachi I, Sparrow D, Vokonas PS, Weiss ST. Symptoms of anxiety

and risk of coronary heart disease: the Normative Aging Study.

Circulation 1994;90:2225-9.

28. Watkins LL, Grossman P, Krishnan R, Sherwood A. Anxiety and

vagal control of heart risk. Psychosom Med 1998;60:498-502.

29. Fuchs LC, Landas SK, Johnson AK. Behavioral stress alters coro-

nary vascular reactivity in borderline hypertensive rats. J Hyper-

tens 1997;15:301-7.

30. Deussen A, Ohanyan V, Jannasch A, et al. Mechanisms of meta-

bolic coronary flow regulation. J Mol Cell Cardiol 2012;52:794-

801.

31. Çanga A, Kocaman SA, Çetin M, et al. Relationship between leu-

kocyte and subtype counts, low-grade inflammation and slow

coronary flow phenomenon in patients with angiographically

normal coronary arteries. Acta Cardiol Sin 2012;28:306-14.

203 Acta Cardiol Sin 2014;30:197�203

Slow Flow, Depression and Anxiety


