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Abstract
Several recent studies have found that somatic symptoms of depression predict cardiac events in
patients with established CHD, but cognitive symptoms of depression do not. However, other
studies have not supported this finding, and the research in this area is complicated by
methodological differences and inconsistencies in the classification of “cognitive” and “somatic”
symptoms. In addition, somatic symptoms are more common than cognitive symptoms in cardiac
patients, and are often associated with more severe depression. These factors may confound the
relationship between somatic symptoms and cardiac outcomes. Some reasons why somatic
symptoms may be more common than cognitive symptoms in cardiac patients are considered, as
well as whether somatic symptoms are likely to be symptoms of depression or of medical illness.
Finally, some directions for future research are proposed.
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Several recent studies have reported that somatic symptoms of depression predict cardiac
events in patients with coronary heart disease (CHD) or heart failure, but cognitive
symptoms do not (1–8). For example, de Jonge and his colleagues (1) found that somatic/
affective but not cognitive/affective depression symptoms predicted cardiac events
following acute myocardial infarction, even after adjusting for left ventricular ejection
fraction and other major prognostic medical variables. Similar findings have been reported
in women undergoing angiography for suspected myocardial ischemia (4), in patients with
documented, medically stable CHD (3), and in patients with chronic heart failure (7). Even
in studies of individuals initially free of clinically significant CHD, somatic but not
cognitive symptoms of depression predict subclinical atherosclerotic progression (9).

Does this mean, as some of these reports suggest, that “depression” may not be the same
disorder in cardiac patients as it is in psychiatric patients? That when “depression”
questionnaires are administered to cardiac patients, their responses are driven not only by
depression but also by the symptoms of heart disease? Or that depressed cardiac patients
need treatments that selectively target the somatic symptoms of depression? We
acknowledge that studies of specific symptoms in relation to cardiac outcomes may help to
clarify the relationship between depression and cardiac mortality. However, this body of
research requires careful scrutiny before meaningful conclusions can be drawn from it.
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Although it is possible that somatic symptoms of depression are more predictive of cardiac
events than are cognitive symptoms, it is important to be aware that some studies have not
found this to be the case (10–17). In one of the earliest studies comparing somatic and
cognitive symptoms of depression, Barefoot et al. (10) found that only negative affect
independently predicted survival in patients with angiographically diagnosed coronary artery
disease when included in a model with somatic and other depression symptoms. On the
other hand, some studies have found that both cognitive and somatic symptoms predict
cardiac outcomes (12, 13), whereas others have found that cognitive but not somatic
symptoms are predictive (11, 16, 17). Thus, some findings do not support the dominance of
somatic over cognitive and affective symptoms as predictors of cardiac outcomes. Table 1
presents a representative sample of the studies that have compared the predictive values of
various depression symptom subsets in post-ACSI, revascularization, and stable CHD
patient populations.

Inconsistencies in Methodology
Evaluation of this research is complicated by numerous inconsistencies among studies as to
whether particular symptoms are classified as “cognitive” or “somatic”. First, two different
approaches have been used to classify symptoms. Some investigators have depended on the
“face validity” of the items. Others have utilized factor analysis or principal component
analysis of depression questionnaires to produce factor or component scores. These
statistical approaches complicate this area of research in a number of ways. First, different
analyses of the same questionnaire can, and often do, produce different factor structures,
because of differences in the samples, analytic procedures, and/or decision rules. For
example, one investigator might choose to include an item on a “somatic” factor only if it
loads highly on that factor but not on any other factor, but another investigator might count
the same item on multiple factors if it loads highly on multiple factors. The latter decision
rule makes it possible for a single item to be counted both as a “somatic” symptom and as a
“cognitive” symptom within the same study.

Second, the items that are called “somatic” or “somatic/affective” based on factor analyses
often differ from the items that are classified as somatic in studies that are based on face
validity. In the de Jonge et al. (1), and Martens et al. (5) studies, for example,
“dissatisfaction” (item 4) on the BDI loaded higher on the “somatic/affective” factor (0.69
and 0.72 respectively) than on the “cognitive” factor (.49 and .38), yet dissatisfaction is
generally considered to be a cognitive item based on its face validity. Similarly,
“indecisiveness” was the item with the second highest loading on the “somatic/affective”
factor in the de Jonge et al. study, yet it would ordinarily be classified as a cognitive
symptom. Interestingly, none of the “face valid” somatic symptoms (BDI items 15–21)
except for “work difficulty” loaded as highly on the somatic/affective factor in either study
as did “dissatisfaction”. On the other hand, none of the traditional somatic symptoms loaded
on the “cognitive” factor, and the cognitive symptoms of guilt, punishment, self-dislike, and
self-accusation loaded only on the cognitive factor. Nevertheless, these factors clearly
represent something other than either purely cognitive or purely somatic depressive
symptoms.

Third, both the somatic and the cognitive/affective items on well-validated depression
questionnaires are indicators of a single, underlying depression factor. For example, by
applying an advanced technique known as hierarchical factor analysis to data obtained from
a sample of primary care patients, Arnau et al. found that the first-order “cognitive” and
“somatic” factors on the BDI-II reflected a single, underlying, second-order “depression”
factor (18). Thus, both the cognitive and somatic items on the BDI-II are indicators of
depression, even in medical patients, and “cognitive depression” and “somatic depression”
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are forms of “generic depression”, not two distinct constructs. Furthermore, when these two
highly correlated factors are pitted against each other in the same statistical model,
multicollinearity may be present, and this may be responsible for some of the contradictory
findings in this area (19).

Frequency and Severity of Cognitive and Somatic Depression Symptoms
If somatic symptoms turn out to better predictors of cardiac events than cognitive symptoms,
a possible reason is that somatic symptoms are more common in relatively severe depression
than they are in milder cases (20). Thus, the dominance of somatic symptoms in some
predictive models may simply be an artifact of a more fundamental relationship between the
severity of depression and the risk of cardiac events (21). For example, Smolderen et al. (8)
used the upper quartiles of scores on cognitive and somatic subscales of the Patient Health
Questionnnaire (PHQ-9) (22) to define “cognitive” and “somatic” patient subgroups. This
method ensured that the cognitive and somatic subgroups were approximately the same size.
However, the somatic group scored an average of 2 points higher on the PHQ-9 total score
than did the cognitive group.

In addition to reflecting more severe depression, somatic symptoms may be more prevalent
than cognitive/affective symptoms in patients with CHD (23). In the Hoen et al. study (3),
for example, cognitive/affective symptoms predicted cardiovascular events in age-adjusted
analyses (p=0.006), but the effect was no longer significant after adjustment for additional
covariates (p=0.09). Somatic symptoms remained significant even after covariate adjustment
(p=0.002). However, fewer patients reported cognitive than somatic symptoms. Also, the
confidence intervals around the hazard ratios overlapped considerably. Depressed mood, for
example, was reported by 114 participants and was associated with a 32% increased risk of
CV events that was not statistically significant. Fatigue was associated with an almost
identical risk (34%), but 267 patients reported this symptom, yielding a narrower confidence
interval and a significant effect. In women with suspected myocardial ischemia, Linke et al.
(4) found that somatic symptoms predicted mortality whereas cognitive symptoms did not.
However, somatic symptoms accounted for about three-fourths of the BDI total scores in a
three factor solution, and two thirds of the BDI total scores in a two factor solution.
Unfortunately, few reports have provided enough information to determine whether
differential symptom frequency or severity may have contributed to the findings. These data
should be reported in future studies and evaluated as potential explanations for the findings.

Reporting Bias or Actual Frequency?
Why do depressed CHD patients tend to report more somatic than cognitive symptoms? One
possibility is that many depressed patients believe that cognitive and affective symptoms are
less socially acceptable, more stigmatizing, or riskier to report than somatic symptoms (24).
Men with heart disease often report fewer symptoms of depression than are observed by a
spouse or friend (25, 26), and depressed cardiac patients more readily admit to irritability
than to depressed mood (27). It is probably easier for many medical patients to admit to
sleep or appetite disturbances than to thoughts of hopelessness or suicide, even when these
cognitive symptoms are present. This sort of reporting bias would result in lower total scores
from patients who selectively report somatic symptoms than in those who are willing to
report a broader range of symptoms. Consequently, it may seem as though the former are
less severely depressed than some of them actually are. This problem could complicate
efforts to investigate whether differences in the overall severity of depression explain the
differential predictive value of somatic symptoms.

Bias against reporting cognitive or affective symptoms may be especially problematic in
studies of depressed cardiac patients who are not seeking treatment for depression. Martens
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and colleagues (23) found that cognitive symptoms are more frequently reported in
depressed psychiatric patients than in depressed cardiac patients. The psychiatric patients in
their study were being treated for depression at a psychiatric clinic. The cardiac patients, in
contrast, were participants in an observational study of post-MI depression, not treatment-
seeking depressed patients. Patients seeking treatment for depression are probably more
likely to acknowledge that they are depressed, and they may be more willing to endorse
statements such as “I am worthless,” or “I don’t deserved to be loved”, two items on the
Cognition Checklist that were used to measure cognitive symptoms in the Martens et al.
study (23).

Another explanation for why depressed cardiac patients may report fewer cognitive
symptoms is that they may actually have fewer cognitive symptoms. Cognitive symptoms
are often present in individuals who are “depressed about being depressed” (28). That is,
depressed mood and other symptoms of depression may be viewed by depressed patients as
evidence of their personal inadequacy. This may initiate a vicious cycle of guilt,
hopelessness, self-criticism, and even suicidal ideation in some cases. In contrast, many
cardiac patients may attribute their depressive symptoms to their heart disease or believe
depression to be a “natural” and understandable reaction to a life-threatening cardiac event
(29, 30). Consequently, these patients may be less vulnerable to becoming depressed about
their depression, and this could minimize the cognitive and affective symptoms while
making the somatic symptoms more salient.

One implication of the observation that patients are more likely to experience or report
somatic than cognitive symptoms of depression is that some depression screening tools,
including ones recommended by the American Heart Association (31) and a National Heart,
Lung, and Blood Institute advisory panel (32), may not be optimal for identifying these
patients. For example, the PHQ-2 asks only about dysphoric mood and anhedonia, and
therefore may fail to identify cardiac patients with predominantly somatic symptoms of
depression. The full PHQ-9 or other screening tools that sample a wider range of symptoms
should be considered when screening for depression in cardiac patients.

Symptoms of Depression, Heart Disease, or Something Else?
It has also been suggested that somatic symptoms predict cardiac outcomes because the BDI
and similar depression questionnaires assess symptoms of heart disease in addition to
depression. The primary somatic symptoms of depression include pervasive fatigue, sleep
disturbances, and appetite disturbances. Of these, only fatigue is generally considered to be a
symptom of heart disease, especially in heart failure patients with poor cardiac output, or in
patients with a recent major cardiac event. Interestingly, in a recent study comparing
depressed patients with heart failure and depressed psychiatric patients, those with heart
failure reported less depressed mood and fewer feelings of worthlessness and guilt compared
to the psychiatric patients, but the groups did not differ on any of the somatic depression
symptoms, including fatigue (33).

Furthermore, most prognostic studies of the effects of depression in cardiac patients have
adjusted for standard indices of cardiac disease severity and other risk factors for mortality.
It is possible that some unmeasured or unknown component of heart disease that happens to
produce the same somatic symptoms as depression may account for the effects of somatic
symptoms on cardiac outcomes, or that the measures of illness severity and cardiac risk that
have been used as covariates are inadequate. However, this concern applies to studies of
other cardiac risk factors as well. Residual confounding is always a possible alternative
explanation for any putative risk factor.
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When considering explanations other than depression for the presence of somatic depression
symptoms, it must be pointed out that these symptoms overlap with those of “vital
exhaustion” and “sickness behavior” (34). Whether these constructs describe the same
underlying disorder or have distinct etiologies and underlying biological processes has been
subject of much discussion and debate in the literature (e.g. 34, 35, 36, 37, 38).

Covariate Adjustment
What about the observation that the cardiovascular risks that have been attributed to
depression often diminish after covariate adjustment? Depression is often associated with
other cardiac risk factors such as diabetes, obesity, smoking, and poor aerobic capacity (39).
Consequently, the risk for cardiac events associated with depression often decreases when
these factors are included as covariates in a covariate-adjusted model. However, that does
not mean that depression is not the principal contributor to elevated depression scores in
cardiac patients, or that depression itself is not a risk factor. Depression may be part of a
broader network of cardiac risk factors, such as the metabolic syndrome (40, 41), and it may
increase the risk for cardiac events by adding to the burden of the proinflammatory and
procoagulant processes and the cardiovascular autonomic dysregulation that are associated
with both depression and with other cardiac risk factors (39). Adjusting for the effects of
other cardiac risk factors may mask important interactions. Zeigelstein and his colleagues,
for example, found an interaction between a BDI score >10 and Killip class >1 in patients
with a recent MI (42). The one year mortality rate in patients with both depression and Killip
class >1 was significantly higher (17%) than in those with neither (4.6%), Killip class >1
alone (5.2%), or BDI > 10 alone (5.2%). It is also likely that behavioral patterns associated
with depression, such as physical inactivity, poor adherence to medical treatment regimens,
and disturbed sleep, worsen the effects of other cardiac risk factors

The principal mediators and moderators of depression as a cardiac risk factor have not been
firmly established, and deserve further attention. Longitudinal studies that recognize the
changing nature of these factors over time are especially needed

Depression Without Cognitive Symptoms?
Can somatic symptoms actually be symptoms of depression in the absence of any cognitive
or affective symptoms? Dysphoric mood and anhedonia are the cardinal symptoms of major
and minor depression. Unless at least one of these symptoms is present, a patient cannot
meet the DSM-IV criteria for a major or minor depressive episode (43). However,
individuals who do not meet the diagnostic criteria for major depression but who have
somatic symptoms of depression also tend to have family and personal histories of mood
disorders, shortened REM latency, and an increased proportion of sleep time spent in REM,
all of which are factors associated with major depressive disorder (44). Somatic symptoms
of depression, especially disturbed sleep, often herald major depressive episodes and are
better predictors of episodes than are cognitive or affective symptoms (45–48). In patients
whose depression is in partial remission, residual somatic symptoms are more common than
cognitive or affective symptoms, and they are risk factors for recurrent or chronic depression
(49–51). Thus, isolated somatic symptoms of depression may reflect an inter-episode phase
of major depressive disorder, they may eventually evolve into a recurrent episode of major
depression, or they may reflect a chronic, subthreshold mood disorder. Patients with a recent
acute coronary syndrome who have residual depression symptoms following treatment are at
higher risk for mortality (52), so perhaps the goal of treatment should not be to target
somatic symptoms per se, but rather to treat each patient to complete remission.
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Summary and Conclusions
Although some studies have reported that somatic symptoms of depression are better
predictors of cardiac events than are cognitive symptoms, this question is far from settled.
Future studies should address the potentially confounding effects of differences in the
frequency and severity of the different types of symptoms, as well as those of the overall
burden of depression. Furthermore, factor analytic techniques should be carefully evaluated,
especially when a decision is made to include symptoms in more than one factor, or when
traditionally cognitive or affective symptoms are included in a “somatic” factor or vice
versa. Researchers should consider reporting both factor analytic and face valid methods in
the same study to facilitate comparisons among studies and to evaluate the sensitivity of the
findings to differences in methodology. It would also be helpful to move away from reliance
on unreplicated exploratory factor analyses and to depend instead on more rigorous methods
of confirmatory factor analysis (CFA) (53).

Finally, it seems remarkable that after determining an ejection fraction, establishing the
severity of coronary artery stenosis, and documenting a history of acute coronary events,
heart failure, diabetes, renal function, etc. from medical records or by direct evaluation of
patients, it is possible to identify an additional two fold or greater risk of death in post-MI
patients merely by asking about symptoms of general fatigue, disturbed sleep, increased or
decreased appetite, and perhaps dysphoric mood and irritability (e.g. 54). Researchers who
suspect that these symptoms do not represent depression, but instead some aspect of heart
disease or medical comorbidity that is being overlooked in routine cardiovascular
evaluations, should be working to discover their true cause. In the meantime, depression
remains the most plausible explanation for the increased risk of mortality in patients who
report symptoms of depression.

Acknowledgments
This manuscript was supported in part by Grant No. RO1 HL08933601A2 from the National Heart, Lung, and
Blood Institute, and by the Lewis and Jean Sachs Charitable Lead Trust.

Abbreviations

ACS Acute coronary syndrome

BDI Beck Depression Inventory

CHD coronary heart disease

MI myocardial infarction

PHQ-9 Patient Health Questionnnaire

Reference List
1. de Jonge P, Ormel J, van den Brink RH, van Melle JP, Spijkerman TA, Kuijper A, van Veldhuisen

DJ, van den Berg MP, Honig A, Crijns HJ, Schene AH. Symptom dimensions of depression
following myocardial infarction and their relationship with somatic health status and cardiovascular
prognosis. Am J Psychiatry. 2006; 163(1):138–44. [PubMed: 16390901]

2. Doyle F, Conroy R, McGee H, Delaney M. Depressive symptoms in persons with acute coronary
syndrome: specific symptom scales and prognosis. J Psychosom Res. 2010; 68(2):121–30.
[PubMed: 20105694]

3. Hoen PW, Whooley MA, Martens EJ, Na B, van Melle JP, de Jonge P. Differential associations
between specific depressive symptoms and cardiovascular prognosis in patients with stable
coronary heart disease. J Am Coll Cardiol. 2010; 56(11):838–44. [PubMed: 20813281]

Carney and Freedland Page 6

Psychosom Med. Author manuscript; available in PMC 2013 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



4. Linke SE, Rutledge T, Johnson BD, Vaccarino V, Bittner V, Cornell CE, Eteiba W, Sheps DS,
Krantz DS, Parashar S, Bairey Merz CN. Depressive symptom dimensions and cardiovascular
prognosis among women with suspected myocardial ischemia: A report from the National Heart,
Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation. Arch Gen
Psychiatry. 2009; 66(5):499–507. [PubMed: 19414709]

5. Martens EJ, Hoen PW, Mittelhaeuser M, de Jonge P, Denollet J. Symptom dimensions of post-
myocardial infarction depression, disease severity and cardiac prognosis. Psychol Med. 2010; 40(5):
807–14. [PubMed: 19691872]

6. Roest AM, Thombs BD, Grace SL, Stewart DE, Abbey SE, de Jonge P. Somatic/affective
symptoms, but not cognitive/affective symptoms, of depression after acute coronary syndrome are
associated with 12-month all-cause mortality. J Affect Disord. 2010

7. Schiffer AA, Pelle AJ, Smith OR, Widdershoven JW, Hendriks EH, Pedersen SS. Somatic versus
cognitive symptoms of depression as predictors of all-cause mortality and health status in chronic
heart failure. J Clin Psychiatry. 2009; 70(12):1667–73. [PubMed: 19646367]

8. Smolderen KG, Spertus JA, Reid KJ, Buchanan DM, Krumholz HM, Denollet J, Vaccarino V, Chan
PS. The association of cognitive and somatic depressive symptoms with depression recognition and
outcomes after myocardial infarction. Circ Cardiovasc Qual Outcomes. 2009; 2(4):328–37.
[PubMed: 20031858]

9. Stewart JC, Janicki DL, Muldoon MF, Sutton-Tyrrell K, Kamarck TW. Negative emotions and 3-
year progression of subclinical atherosclerosis. Arch Gen Psychiatry. 2007; 64(2):225–33.
[PubMed: 17283290]

10. Barefoot JC, Brummett BH, Helms MJ, Mark DB, Siegler IC, Williams RB. Depressive symptoms
and survival of patients with coronary artery disease. Psychosom Med. 2000; 62(6):790–5.
[PubMed: 11138998]

11. Connerney I, Sloan RP, Shapiro PA, Bagiella E, Seckman C. Depression is associated with
increased mortality 10 years after coronary artery bypass surgery. Psychosom Med. 2010; 72(9):
874–81. [PubMed: 20841558]

12. Frasure-Smith N, Lesperance F. Depression and other psychological risks following myocardial
infarction. Arch Gen Psychiatry. 2003; 60(6):627–36. [PubMed: 12796226]

13. Hoen PW, Conradi HJ, Denollet J, Martens EJ, de Jonge P. Interview-based ratings of somatic and
cognitive symptoms of depression and their impact on cardiovascular prognosis. Psychother
Psychosom. 2010; 79(5):319–20. [PubMed: 20689349]

14. Irvine J, Basinski A, Baker B, Jandciu S, Paquette M, Cairns J, Connolly S, Roberts R, Gent M,
Dorian P. Depression and risk of sudden cardiac death after acute myocardial infarction: testing
for the confounding effects of fatigue. Psychosom Med. 1999; 61(6):729–37. [PubMed: 10593621]

15. Lesperance F, Frasure-Smith N, Talajic M. Major depression before and after myocardial
infarction: its nature and consequences. Psychosom Med. 1996; 58(2):99–110. [PubMed:
8849624]

16. Pedersen SS, Denollet J, Daemen J, van de Sande M, de Jaegere PT, Serruys PW, Erdman RA, van
Domburg RT. Fatigue, depressive symptoms, and hopelessness as predictors of adverse clinical
events following percutaneous coronary intervention with paclitaxel-eluting stents. J Psychosom
Res. 2007; 62(4):455–61. [PubMed: 17383497]

17. Tully PJ, Winefield HR, Baker RA, Turnbull DA, de Jonge P. Confirmatory factor analysis of the
Beck Depression Inventory-II and the association with cardiac morbidity and mortality after
coronary revascularization. J Health Psychol. 2011; 16(4):584–95. [PubMed: 21346014]

18. Arnau RC, Meagher MW, Norris MP, Bramson R. Psychometric evaluation of the Beck
Depression Inventory-II with primary care medical patients. Health Psychol. 2001; 20(2):112–9.
[PubMed: 11315728]

19. Thombs BD, Grace SL, Ziegelstein RC. Do symptom dimensions of depression following
myocardial infarction relate differently to physical health indicators and cardiac prognosis? Am J
Psychiatry. 2006; 163(7):1295–6. [PubMed: 16816243]

20. Sunderajan P, Gaynes BN, Wisniewski SR, Miyahara S, Fava M, Akingbala F, DeVeaugh-Geiss J,
Rush AJ, Trivedi MH. Insomnia in patients with depression: a STAR*D report. CNS Spectr. 2010;
15(6):394–404. [PubMed: 20625372]

Carney and Freedland Page 7

Psychosom Med. Author manuscript; available in PMC 2013 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



21. Lesperance F, Frasure-Smith N, Talajic M, Bourassa MG. Five-year risk of cardiac mortality in
relation to initial severity and one-year changes in depression symptoms after myocardial
infarction. Circulation. 2002; 105(9):1049–53. [PubMed: 11877353]

22. Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report version of PRIME-MD:
the PHQ primary care study. Primary Care Evaluation of Mental Disorders. Patient Health
Questionnaire. JAMA. 1999; 282(18):1737–44. [PubMed: 10568646]

23. Martens EJ, Denollet J, Pedersen SS, Scherders M, Griez E, Widdershoven J, Szabo B, Bonnier H,
Appels A. Relative lack of depressive cognitions in post-myocardial infarction depression. J Affect
Disord. 2006; 94(1–3):231–7. [PubMed: 16733070]

24. Tanaka-Matsumi J, Kameoka VA. Reliabilities and concurrent validities of popular self-report
measures of depression, anxiety, and social desirability. J Consult Clin Psychol. 1986; 54(3):328–
33. [PubMed: 3722561]

25. Ketterer MW, Huffman J, Lumley MA, Wassef S, Gray L, Kenyon L, Kraft P, Brymer J, Rhoads
K, Lovallo WR, Goldberg AD. Five-year follow-up for adverse outcomes in males with at least
minimally positive angiograms: importance of “denial” in assessing psychosocial risk factors. J
Psychosom Res. 1998; 44(2):241–50. [PubMed: 9532553]

26. Ketterer MW, Denollet J, Chapp J, Thayer B, Keteyian S, Clark V, John S, Farha AJ, Deveshwar
S. Men deny and women cry, but who dies? Do the wages of “denial” include early ischemic
coronary heart disease? J Psychosom Res. 2004; 56(1):119–23. [PubMed: 14987973]

27. Freedland KE, Lustman PJ, Carney RM, Hong BA. Underdiagnosis of depression in patients with
coronary artery disease: the role of nonspecific symptoms. Int J Psychiatry Med. 1992; 22(3):221–
9. [PubMed: 1487385]

28. Teasdale JD. Psychological treatments for depression: how do they work? Behav Res Ther. 1985;
23(2):157–65. [PubMed: 4004694]

29. Cameron LD, Petrie KJ, Ellis C, Buick D, Weinman JA. Symptom experiences, symptom
attributions, and causal attributions in patients following first-time myocardial infarction. Int J
Behav Med. 2005; 12(1):30–8. [PubMed: 15743734]

30. Lesperance F, Frasure-Smith N. Depression in patients with cardiac disease: a practical review. J
Psychosom Res. 2000; 48(4–5):379–91. [PubMed: 10880660]

31. Lichtman JH, Bigger JT Jr, Blumenthal JA, Frasure-Smith N, Kaufmann PG, Lesperance F, Mark
DB, Sheps DS, Taylor CB, Froelicher ES. Depression and coronary heart disease:
recommendations for screening, referral, and treatment: a science advisory from the American
Heart Association Prevention Committee of the Council on Cardiovascular Nursing, Council on
Clinical Cardiology, Council on Epidemiology and Prevention, and Interdisciplinary Council on
Quality of Care and Outcomes Research: endorsed by the American Psychiatric Association.
Circulation. 2008; 118(17):1768–75. [PubMed: 18824640]

32. Davidson KW, Kupfer DJ, Bigger JT, Califf RM, Carney RM, Coyne JC, Czajkowski SM, Frank
E, Frasure-Smith N, Freedland KE, Froelicher ES, Glassman AH, Katon WJ, Kaufmann PG,
Kessler RC, Kraemer HC, Krishnan KR, Lesperance F, Rieckmann N, Sheps DS, Suls JM.
Assessment and treatment of depression in patients with cardiovascular disease: National Heart,
Lung, and Blood Institute working group report. Ann Behav Med. 2006; 32(2):121–6. [PubMed:
16972809]

33. Holzapfel N, Muller-Tasch T, Wild B, Junger J, Zugck C, Remppis A, Herzog W, Lowe B.
Depression profile in patients with and without chronic heart failure. J Affect Disord. 2008;
105(1–3):53–62. [PubMed: 17512058]

34. Kop WJ, Gottdiener JS. The role of immune system parameters in the relationship between
depression and coronary artery disease. Psychosom Med. 2005; 67 (Suppl 1):S37–S41. [PubMed:
15953799]

35. Kopp MS, Falger PR, Appels A, Szedmak S. Depressive symptomatology and vital exhaustion are
differentially related to behavioral risk factors for coronary artery disease. Psychosom Med. 1998;
60(6):752–8. [PubMed: 9847036]

36. Kudielka BM, von KR, Gander ML, Fischer JE. The interrelationship of psychosocial risk factors
for coronary artery disease in a working population: do we measure distinct or overlapping
psychological concepts? Behav Med. 2004; 30(1):35–43. [PubMed: 15473631]

Carney and Freedland Page 8

Psychosom Med. Author manuscript; available in PMC 2013 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



37. van DR, Appels A. Vital exhaustion and depression: a conceptual study. J Psychosom Res. 1991;
35(4–5):535–44. [PubMed: 1681098]

38. Wojciechowski FL, Strik JJ, Falger P, Lousberg R, Honig A. The relationship between depressive
and vital exhaustion symptomatology post-myocardial infarction. Acta Psychiatr Scand. 2000;
102(5):359–65. [PubMed: 11098808]

39. Carney RM, Freedland KE. Depression in patients with coronary heart disease. Am J Med. 2008;
121(11 Suppl 2):S20–S27. [PubMed: 18954589]

40. Vogelzangs N, Kritchevsky SB, Beekman AT, Brenes GA, Newman AB, Satterfield S, Yaffe K,
Harris TB, Penninx BW. Obesity and onset of significant depressive symptoms: results from a
prospective community-based cohort study of older men and women. J Clin Psychiatry. 2010;
71(4):391–9. [PubMed: 20021992]

41. Vogelzangs N, Beekman ATF, Boelhouwer IG, Bandinelli S, Milaneschi Y, Ferrucci L, Penninx
BWJH. Metabolic depression: A chronic depressive subtype? Findings from the InCHIANTI
Study of Older Persons. J Clin Psychiatry. 2011 Online ahead of print.

42. Ziegelstein RC, Thombs BD, Parakh K, Stewart DE, Abbey SE, Grace SL. The brain and the heart:
independent or interactive? J Am Coll Cardiol. 2007; 49(17):1824–5. [PubMed: 17466236]

43. American Psychiatric Association, American Psychiatric Association, Task Force on DSM-IV.
Diagnostic and statistical manual of mental disorders: DSM-IV. 4. Washington, DC: American
Psychiatric Association; 1994.

44. Akiskal HS, Judd LL, Gillin JC, Lemmi H. Subthreshold depressions: clinical and
polysomnographic validation of dysthymic, residual and masked forms. J Affect Disord. 1997;
45(1–2):53–63. [PubMed: 9268775]

45. Breslau N, Roth T, Rosenthal L, Andreski P. Sleep disturbance and psychiatric disorders: a
longitudinal epidemiological study of young adults. Biol Psychiatry. 1996; 39(6):411–8. [PubMed:
8679786]

46. Cho HJ, Lavretsky H, Olmstead R, Levin MJ, Oxman MN, Irwin MR. Sleep disturbance and
depression recurrence in community-dwelling older adults: a prospective study. Am J Psychiatry.
2008; 165(12):1543–50. [PubMed: 18765482]

47. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances and psychiatric disorders. An
opportunity for prevention? JAMA. 1989; 262(11):1479–84. [PubMed: 2769898]

48. Chang PP, Ford DE, Mead LA, Cooper-Patrick L, Klag MJ. Insomnia in young men and
subsequent depression. The Johns Hopkins Precursors Study. Am J Epidemiol. 1997; 146(2):105–
14. [PubMed: 9230772]

49. Nierenberg AA, Husain MM, Trivedi MH, Fava M, Warden D, Wisniewski SR, Miyahara S, Rush
AJ. Residual symptoms after remission of major depressive disorder with citalopram and risk of
relapse: a STAR*D report. Psychol Med. 2010; 40(1):41–50. [PubMed: 19460188]

50. Pigeon WR, Hegel M, Unutzer J, Fan MY, Sateia MJ, Lyness JM, Phillips C, Perlis ML. Is
insomnia a perpetuating factor for late-life depression in the IMPACT cohort? Sleep. 2008; 31(4):
481–8. [PubMed: 18457235]

51. Silverstein B, Patel P. Poor response to antidepressant medication of patients with depression
accompanied by somatic symptomatology in the STAR*D Study. Psychiatry Res. 2011; 187(1–2):
121–4. [PubMed: 21216475]

52. Carney RM, Freedland KE. Treatment-resistant depression and mortality after acute coronary
syndrome. Am J Psychiatry. 2009; 166(4):410–7. [PubMed: 19289455]

53. Brown, TA. Confirmatory factor analysis for applied research. New York: Guilford Press; 2006.
54. Carney RM, Blumenthal JA, Catellier D, Freedland KE, Berkman LF, Watkins LL, Czajkowski

SM, Hayano J, Jaffe AS. Depression as a risk factor for mortality after acute myocardial
infarction. Am J Cardiol. 2003; 92(11):1277–81. [PubMed: 14636903]

Carney and Freedland Page 9

Psychosom Med. Author manuscript; available in PMC 2013 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Carney and Freedland Page 10

Ta
bl

e 
1

St
ud

ie
s o

f S
om

at
ic

 v
s. 

C
og

ni
tiv

e/
A

ff
ec

tiv
e 

D
ep

re
ss

io
n 

Sy
m

pt
om

s a
nd

 C
ar

di
ac

 E
ve

nt
s

So
ur

ce
Sa

m
pl

e 
Si

ze
D

ep
re

ss
io

n 
M

ea
su

re
Sy

m
pt

om
 C

la
ss

ifi
ca

tio
n 

M
et

ho
d

Fo
llo

w
-u

p 
D

ur
at

io
n

O
ut

co
m

e

R
es

ul
ts

Sy
m

pt
om

 S
ub

se
t

R
is

k 
St

at
is

tic
p

A
cu

te
 C

or
on

ar
y 

Sy
nd

ro
m

e

M
ar

te
ns

 e
t a

l.,
 2

01
0

43
7

B
D

I-
1

Fa
ct

or
 a

na
ly

si
s

2.
8 

ye
ar

s
C

ar
di

ac
 d

ea
th

 o
r r

ec
ur

re
nt

 M
I

So
m

at
ic

1.
31

‡
0.

04

C
og

ni
tiv

e/
A

ff
ec

tiv
e

N
ot

 re
po

rte
d‡

N
S

R
oe

st
 e

t a
l.,

 2
01

0
91

3
B

D
I-

1
Pr

in
ci

pa
l c

om
po

ne
nt

s a
na

ly
si

s
1 

ye
ar

A
ll-

ca
us

e 
m

or
ta

lit
y

So
m

at
ic

1.
92

†
0.

00
1

C
og

ni
tiv

e/
A

ff
ec

tiv
e

1.
07

†
0.

73

Sm
ol

de
re

n 
et

 a
l.,

 2
00

9
2,

34
7

PH
Q

-9
Ite

m
 fa

ce
 v

al
id

ity
4 

ye
ar

s
H

os
pi

ta
liz

at
io

ns
So

m
at

ic
1.

16
‡

0.
01

C
og

ni
tiv

e/
A

ff
ec

tiv
e

N
ot

 re
po

rte
d‡

N
S

A
ll-

ca
us

e 
m

or
ta

lit
y

So
m

at
ic

1.
07

‡
0.

30

de
 Jo

ng
e 

et
 a

l.,
 2

00
6

49
4

B
D

I-
1

Fa
ct

or
 a

na
ly

si
s

2.
5 

ye
ar

s
R

ea
dm

is
si

on
So

m
at

ic
1.

30
‡

<0
.1

0

C
og

ni
tiv

e/
A

ff
ec

tiv
e

1.
05

‡
<0

.7
4

A
pp

et
iti

ve
1.

09
‡

<0
.4

3

C
ar

di
ac

 m
or

ta
lit

y
So

m
at

ic
3.

91
‡

<0
.0

01

C
og

ni
tiv

e
0.

40
‡

<0
.0

4

A
pp

et
iti

ve
0.

94
‡

<0
.8

3

Fr
as

ur
e-

Sm
ith

 &
 L

es
pé

ra
nc

e,
 2

00
3

89
6

B
D

I-
1

Pr
in

ci
pa

l c
om

po
ne

nt
s a

na
ly

si
s

5 
ye

ar
s

C
ar

di
ac

 m
or

ta
lit

y
So

m
at

ic
1.

51
‡

<0
.0

01

C
og

ni
tiv

e
1.

34
‡

0.
00

2

Ir
vi

ne
 e

t a
l.,

 1
99

9
67

1
B

D
I-

1
Ite

m
 fa

ce
 v

al
id

ity
2 

ye
ar

s
Su

dd
en

 c
ar

di
ac

 d
ea

th
So

m
at

ic
1

1.
00

††
0.

95

C
og

ni
tiv

e1
1.

09
††

0.
06

Le
sp

ér
an

ce
 e

t a
l.,

 1
99

6
22

2
D

IS
D

SM
-I

II
1.

5 
ye

ar
s

C
ar

di
ac

 m
or

ta
lit

y
M

D
D

2
3.

96
†

0.
00

8

M
D

D
3

4.
76

†
0.

00
3

R
ev

as
cu

la
ri

za
tio

n

Tu
lly

 e
t a

l.,
 2

01
1

22
6

B
D

I-
II

Fa
ct

or
 a

na
ly

si
s

4.
9 

ye
ar

s
C

ar
di

ov
as

cu
la

r e
ve

nt
s

So
m

at
ic

1.
18

‡
0.

38

C
og

ni
tiv

e
1.

36
‡

0.
04

Psychosom Med. Author manuscript; available in PMC 2013 January 3.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Carney and Freedland Page 11

So
ur

ce
Sa

m
pl

e 
Si

ze
D

ep
re

ss
io

n 
M

ea
su

re
Sy

m
pt

om
 C

la
ss

ifi
ca

tio
n 

M
et

ho
d

Fo
llo

w
-u

p 
D

ur
at

io
n

O
ut

co
m

e

R
es

ul
ts

Sy
m

pt
om

 S
ub

se
t

R
is

k 
St

at
is

tic
p

A
ff

ec
tiv

e
0.

79
‡

0.
09

C
on

ne
re

y 
et

 a
l.,

 2
00

7
30

9
B

D
I-

1
Ite

m
 fa

ce
 v

al
id

ity
9.

3 
ye

ar
s

C
ar

di
ac

 m
or

ta
lit

y
So

m
at

ic
1.

07
‡

0.
12

C
og

ni
tiv

e
1.

10
‡

0.
00

7

Pe
de

rs
en

 e
t a

l.,
 2

00
7

53
4

M
aa

st
ric

ht
 Q

ue
st

io
nn

ai
re

 (M
Q

)
Pr

in
ci

pa
l c

om
po

ne
nt

s/
ite

m
 a

na
ly

si
s

2 
ye

ar
s

A
ll-

ca
us

e 
m

or
ta

lit
y 

an
d 

no
nf

at
al

 M
I

Fa
tig

ue
1.

35
‡

0.
42

D
ep

re
ss

io
n4

2.
69

‡
0.

00
7

H
op

el
es

sn
es

s
1.

9‡
0.

00
1

K
no

w
n 

or
 S

us
pe

ct
ed

 S
ta

bl
e 

C
or

on
ar

y 
H

ea
rt

 D
is

ea
se

H
oe

n 
et

 a
l.,

 2
01

0
1,

01
9

PH
Q

-9
Ite

m
 fa

ce
 v

al
id

ity
6.

1 
ye

ar
s

C
ar

di
ov

as
cu

la
r m

or
bi

di
ty

/m
or

ta
lit

y
So

m
at

ic
1.

14
‡

0.
00

2

C
og

ni
tiv

e
1.

08
‡

0.
09

Li
nk

e 
et

 a
l.,

 2
00

9
55

0
B

D
I-

I
Pr

in
ci

pa
l c

om
po

ne
nt

s a
na

ly
si

s
5.

0 
ye

ar
s

C
ar

di
ov

as
cu

la
r m

or
bi

di
ty

/m
or

ta
lit

y
So

m
at

ic
1.

39
‡

0.
01

C
og

ni
tiv

e
0.

81
‡

0.
09

B
ar

ef
oo

t e
t a

l.,
 2

00
0

1,
25

0
Zu

ng
 D

ep
re

ss
io

n 
Sc

al
e

Fa
ct

or
 a

na
ly

si
s

15
.2

 y
ea

rs
C

ar
di

ac
 d

ea
th

s
So

m
at

ic
1.

31
††

0.
00

3

W
el

l B
ei

ng
1.

26
††

0.
00

1

N
eg

at
iv

e 
A

ff
ec

tiv
e5

1.
42

††
0.

00
1

H
op

el
es

sn
es

s
1.

50
††

0.
01

5

† A
dj

us
te

d 
O

dd
s R

at
io

 (O
R

)

‡ A
dj

us
te

d 
H

az
ar

d 
R

at
io

 (H
R

)

††
A

dj
us

te
d 

R
el

at
iv

e 
R

is
k 

(R
R

)

1 Pl
ac

eb
o 

gr
ou

p 
on

ly

2 M
D

D
 w

ith
 sl

ee
p/

ap
pe

tit
e 

di
st

ur
ba

nc
e

3 M
D

D
 w

ith
ou

t s
le

ep
/a

pp
et

ite
 d

is
tu

rb
an

ce

4 6 
of

 7
 sy

m
pt

om
s a

re
 c

og
ni

tiv
e

5 O
nl

y 
ne

ga
tiv

e 
af

fe
ct

 re
m

ai
ne

d 
in

 th
e 

m
od

el
 w

ith
 a

ll 
sy

m
pt

om
 g

ro
up

s

Psychosom Med. Author manuscript; available in PMC 2013 January 3.


