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VERSION 1 - REVIEW 

REVIEWER Robert M. Carney, Ph.D.  
Washington University, St. Louis, MO. USA  
 
I have no competing interests to report. 

REVIEW RETURNED 29/11/2011 

 

GENERAL COMMENTS The primary purpose of this study was to determine whether mild 
anemia after ACS predicts subsequent depression symptoms. The 
authors note that the study was not powered to determine whether 
depression predicts cardiac outcomes. Nevertheless, they report the 
relationship between post-ACS anemia and subsequent cardiac 
events. 
The authors also wanted to determine whether anemia is related to 
long-standing depressed mood, and whether baseline anemia 
predicts subsequent depression independent of post-ACS 
depression symptoms. To address these questions they used a 
global measure of “negative mood” (based on a combination of 
negative mood scales from the Profile of Mood States [POMS]) 
rather than on a depression symptom rating scale. Although the 
POMS may correlate with depression measures, administering the 
Beck Depression Inventory (BDI) at baseline and again three weeks 
later would have provided a better answer to these questions. This is 
mentioned in the discussion but should be noted as a limitation of 
the study. 
Although a BDI score >10 has been shown to predict cardiac events, 
elevated scores do not necessarily indicate the presence of 
depression. The BDI contains items assessing nonspecific 
symptoms such as fatigue and hypersomnia which may be 
symptoms of anemia rather than of depression in some cases. 
Interestingly, the difference in the mean BDI scores between the 
anemic and non-anemic groups is about three points, which could 
be accounted for by a single symptom. 
The authors attempt to address this issue by comparing factor 
scores previously derived from the BDI that have been labeled as 
“cognitive” and “somatic”. They cite examples of a few of the 
symptoms from each factor that are clearly cognitive or somatic 
depression symptoms. However, both factors include a curious 
mixture of what are traditionally considered either cognitive or 
somatic symptoms. For example, the somatic factor includes 
“dissatisfaction” and “indecisiveness,” yet these are usually 
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considered cognitive symptoms. Moreover, indecisiveness has the 
second highest loading on the “somatic/affective” factor. Despite the 
mixture of somatic and cognitive symptoms in the factors, the 
relationship between depression and anemia in this study was still 
more robust for the “somatic” than the “cognitive” factor. The authors 
should directly determine the extent to which overlapping 
symptoms between anemia and depression account for the finding, 
perhaps by excluding the sleep and fatigue items from the total BDI 
score. 
The reference in the discussion to an analysis of the BDI item 
differences between anemic and nonanemic patients should not be 
reported in the discussion. The authors should report the results of 
this analysis in the results section, possibly in a table, since the 
importance of their finding depends on whether depression was 
predicted by post-ACS anemia, or whether symptoms of anemia 
largely account for the difference in BDI scores. 
The rationale for adjusting for marital status and educational 
attainment in the analysis comparing BDI scores in anemic vs. non-
anemic patients should be clarified in the Methods and not the 
Discussion section. 
If the proportion of patients with a BDI > 10 was 33.3% among 
patients with anemia, and 17.1% in those without anemia, how can 
the odds of a high depression score in patients with anemia be 
4.03? 
The authors report analyses showing that the relationship between 
anemia and depression was also independent of other indicators of 
cardiovascular disease severity including history of MI, current heart 
failure, etc. Perhaps these were not reported because some of the 
variables are included in the Grace risk score, but this should be 
clarified. It is generally preferable to present results in the Results 
section and not in the Discussion. 
Was the relationship between BDI score and hemoglobin linear? 
How many depressed and nondepressed patients received 
treatment for anemia prior to assessment for depression? 

 

REVIEWER Peter A. Shapiro, M.D.  
Professor of Clinical Psychiatry  
Columbia University  
New York NY USA  
I have no competing interests. 

REVIEW RETURNED 01/12/2011 

 

THE STUDY No operational definition is provided for "History of depression."  
It would be desirable to know about antidepressant use in the study 
population. 

GENERAL COMMENTS This is an excellent manuscript that touches on a potentially 
important shortcoming in the epidemiological literature on 
depression as a risk factor for CAD incidence and progression. 
Since the 1993 landmark study by Frasure-Smith, et al, depression 
as a risk factor or predictive variable has been defined in this 
literature by depression symptoms--either an elevated symptom 
score on a rating scale, or the presence of 5 or more of the 9 
cardinal symptoms of a major depressive episode as defined in the 
DSM, or a modified version of this caseness definition. But all of 
these definitions ignore differential diagnosis of depression 
symptoms, including medical comorbidities that may cause patients 
to experience depressive symptoms. These comorbidities include 
not only anemia but also hypothyroid status, renal failure, electrolyte 
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disturbances, hepatic failure, and other causes as well. While it is 
striking that depressive symptoms are a good predictor of elevated 
risk for CAD incidence and morbidity, this does not prove that it is 
the depressive symptoms per se that carry the risk. The present 
study highlights that anemia is associated with risk of depression 
symptoms and with risk of subsequent CAD morbidity, and illustrates 
the need for adequate medical assessment in understanding the 
status of "depressed" patients.  

 

REVIEWER Laura E. Murray-Kolb  
Assistant Professor  
The Pennsylvania State University  
United States  
 
No competing interests. 

REVIEW RETURNED 13/12/2011 

 

RESULTS & CONCLUSIONS The article would be improved with some discussion of the broader 
literature relating anemia to depressive symptoms. 

GENERAL COMMENTS This is a well-conducted, straightforward study examining the 
association between anemia and the development of depressive 
symptoms after an acute coronary syndrome. The findings are very 
informative. The manuscript could be improved by addressing the 
following questions/concerns:  
 
1. Title: 'depression' should be replaced with 'depressive symptoms', 
given the methods that were used to assess depression in this 
study.  
2. Negative mood in hospital was used as a covariate when 
assessing the association between anemia and subsequent 
depressive symptoms however, it was not used as a covariate when 
assessing anemia and subsequent cardiac morbidity. Why not?  
3. The results section reports the adjusted odds of depressive 
symptoms when the more stringent criteria of a BDI>=16 is used. 
Adding these results to Table 2 would be helpful.  
4. Did the authors tests whether or not severe anemia was 
associated with a greater odds of depressive symptoms than less 
severe anemia (in addition to using Hb level and BDI scores as 
continuous variables)?  
5. The discussion section indicates that none of the patients had a 
Hct level <25%; however, this was an exclusion criteria. As currently 
written, it appears that no one with a Hct <25% was encountered 
during recruiting for this study. Is that correct?  
6. There is an argument, in the discussion section, that this data 
suggests that "anemia has a specific impact on depressive 
symptoms that evolve after an acute cardiac event." It may be that 
anemia has a specific impact on depressive symptoms that evolve 
after a stressor (that does not necessarily have to be an acute 
cardiac event). These data cannot support or refute that possibility.  
 
Minor edits:  
1. Page 4, line 23: need a comma between depression and future  
2. Page 5, line 46: ECG is used whereas EKG was previously used; 
please make consistent  
3. Page 6, line 23: need a comma between guilt and indecisiveness  
4. Page 7, line 40: please capitalize Table 1  
5. Page 11, line 50: the word though should be through  
6. Page 12, line 11: Charleson should be Charlson  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: Robert M. Carney, Ph.D.  

Washington University, St. Louis, MO. USA  

 

I have no competing interests to report.  

 

The primary purpose of this study was to determine whether mild anemia after ACS predicts 

subsequent depression symptoms. The authors note that the study was not powered to determine 

whether depression predicts cardiac outcomes. Nevertheless, they report the relationship between 

post-ACS anemia and subsequent cardiac events.  

The authors also wanted to determine whether anemia is related to long-standing depressed mood, 

and whether baseline anemia predicts subsequent depression independent of post-ACS depression 

symptoms. To address these questions they used a global measure of “negative mood” (based on a 

combination of negative mood scales from the Profile of Mood States [POMS]) rather than on a 

depression symptom rating scale. Although the POMS may correlate with depression measures, 

administering the Beck Depression Inventory (BDI) at baseline and again three weeks later would 

have provided a better answer to these questions. This is mentioned in the discussion but should be 

noted as a limitation of the study.  

 

Response: We used the Profile of Mood States (POMS) to assess emotional states while patients 

were in hospital because it does not have the time dimension present in questionnaires such as the 

Beck Depression Inventory (BDI). The BDI asks people to respond in relation to an extended time 

period such as one week or one month. In our experience, when patients are asked to complete the 

BDI in hospital, some are confused about whether they are meant to be thinking about the time before 

onset of cardiac symptoms, after onset, or a combination of the two. So the POMS was used 

specifically to assess emotional state after the hospital admission. We recognise the limitations of the 

POMS as a measure of depressive symptoms and were not attempting to use it as a proxy for the 

BDI, but as an indication of negative mood at a time (soon after an acute cardiac event) when 

emotions are likely not to be fully differentiated. We have now added to the Discussion to make this 

clear (page 9), and to draw attention to these limitations in a new paragraph of the Discussion (page 

11).  

 

 

Although a BDI score >10 has been shown to predict cardiac events, elevated scores do not 

necessarily indicate the presence of depression. The BDI contains items assessing nonspecific 

symptoms such as fatigue and hypersomnia which may be symptoms of anemia rather than of 

depression in some cases. Interestingly, the difference in the mean BDI scores between the anemic 

and non-anemic groups is about three points, which could be accounted for by a single symptom.  

The authors attempt to address this issue by comparing factor scores previously derived from the BDI 

that have been labeled as “cognitive” and “somatic”. They cite examples of a few of the symptoms 

from each factor that are clearly cognitive or somatic depression symptoms. However, both factors 

include a curious mixture of what are traditionally considered either cognitive or somatic symptoms. 

For example, the somatic factor includes “dissatisfaction” and “indecisiveness,” yet these are usually 

considered cognitive symptoms. Moreover, indecisiveness has the second highest loading on the 

“somatic/affective” factor. Despite the mixture of somatic and cognitive symptoms in the factors, the 

relationship between depression and anemia in this study was still more robust for the “somatic” than 

the “cognitive” factor. The authors should directly determine the extent to which overlapping 

symptoms between anemia and depression account for the finding, perhaps by excluding the sleep 

and fatigue items from the total BDI score.  
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Response: The issue raised by the reviewer is in some ways a broader critique of the distinction 

between the somatic/affective and cognitive/affective subscales of the BDI identified by De Jonge et 

al (2006). These subscales were empirically derived, and we agree that they do not precisely 

separate somatic from affective symptoms. We have now added this point to the limitations paragraph 

of the discussion (page 11). The reviewer has also suggested that we reanalyse the BDI, excluding 

the sleep and fatigue items, in case these symptoms of anaemia account for effects. We have now 

done this, and the difference in BDI between patients with and without anaemia remains significant in 

the fully adjusted model (P = 0.010). The difference in adjusted mean scores is 2.53 with the ‘reduced’ 

BDI compared with 3.50 with the full BDI. The regression of haemoglobin on this reduced BDI also 

remains significant. We have presented these new results on page 7, and discuss them on page 9-

10.  

 

The reference in the discussion to an analysis of the BDI item differences between anemic and non-

anemic patients should not be reported in the discussion. The authors should report the results of this 

analysis in the results section, possibly in a table, since the importance of their finding depends on 

whether depression was predicted by post-ACS anemia, or whether symptoms of anemia largely 

account for the difference in BDI scores. 

 

Response: As requested, we have now added the analyses of the individual items of the BDI to the 

Results (page 7) instead of mentioning them in the Discussion section. We found that in the fully 

adjusted models, ratings on all the items of the BDI except for loss of appetite were higher in patients 

with anaemia, with differences significant at P = 0.075 or less for 8 items: sense of failure, suicidal 

thoughts, crying, irritability, social withdrawal, body image change, sleep problems, and fatigue. 

These items span the somatic – cognitive spectrum according to the factor analysis by De Jonge 

(2006) that we used, and also other factor analyses (e.g. Bekke-Hansen et al, Psychol Med, 2012). 

We are therefore fairly confident that the pattern does not simply reflect overlap of symptoms of 

anaemia and depression. These results are discussed on page 10.  

 

The rationale for adjusting for marital status and educational attainment in the analysis comparing BDI 

scores in anemic vs. non-anemic patients should be clarified in the Methods and not the Discussion 

section.  

 

Response: We have now added this information to the Method section (page 5)  

 

If the proportion of patients with a BDI > 10 was 33.3% among patients with anaemia, and 17.1% in 

those without anaemia, how can the odds of a high depression score in patients with anaemia be 

4.03?  

 

Response: The explanation is in the impact of covariates. The unadjusted odds of high depression 

are 2.42. With age and gender in the model, they increase to 2.97. Adjustment for education and 

marital status increase the odds to 3.11, and the odds further increase with adjustment for mood in 

hospital, etc. We have not altered the text in response to this comment, but are happy to do so if the 

reviewer and editor feel it would be helpful.  

 

The authors report analyses showing that the relationship between anemia and depression was also 

independent of other indicators of cardiovascular disease severity including history of MI, current 

heart failure, etc. Perhaps these were not reported because some of the variables are included in the 

Grace risk score, but this should be clarified. It is generally preferable to present results in the Results 

section and not in the Discussion.  

 

Response: The reviewer is correct in assuming that we did not include these variables in the 

statistical models because they are included in the Grace score. We neglected to provide this 
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information in the Method section, and have now added details on page 3. We have reworded the 

relevant section of the Discussion as well (page 9).  

 

Was the relationship between BDI score and hemoglobin linear?  

 

Response: Yes, the relationship was linear. This is reflected in the significant linear regression effect 

(page 7). We did also check whether depression was associated with erythrocytosis, but the effect 

was not significant. We have not included these details in the paper, since they seem to us to 

complicate the presentation without adding greatly to the results.  

 

How many depressed and nondepressed patients received treatment for anemia prior to assessment 

for depression?  

 

Response: As far as we know, no one did.  

 

 

Reviewer: Peter A. Shapiro, M.D.  

Professor of Clinical Psychiatry  

Columbia University  

New York NY USA  

I have no competing interests.  

 

No operational definition is provided for "History of depression."  

It would be desirable to know about antidepressant use in the study population.  

 

Response: History of depression and antidepressant use were measured on interview using standard 

questions derived from the structured interviews such as that used in the DISH (Depression Interview 

and Structured Hamilton). At the 3 week interview date, 3.3% of patients were taking antidepressants. 

This proportion was higher in the anaemia than non-anaemia groups (10.7% vs 2.2%), as might be 

expected given the differences in depressive symptoms. We have now added the information about 

methodology to page 4, and the pattern of antidepressant use to page 6.  

 

This is an excellent manuscript that touches on a potentially important shortcoming in the 

epidemiological literature on depression as a risk factor for CAD incidence and progression. Since the 

1993 landmark study by Frasure-Smith, et al, depression as a risk factor or predictive variable has 

been defined in this literature by depression symptoms--either an elevated symptom score on a rating 

scale, or the presence of 5 or more of the 9 cardinal symptoms of a major depressive episode as 

defined in the DSM, or a modified version of this caseness definition. But all of these definitions ignore 

differential diagnosis of depression symptoms, including medical comorbidities that may cause 

patients to experience depressive symptoms. These comorbidities include not only anemia but also 

hypothyroid status, renal failure, electrolyte disturbances, hepatic failure, and other causes as well. 

While it is striking that depressive symptoms are a good predictor of elevated risk for CAD incidence 

and morbidity, this does not prove that it is the depressive symptoms per se that carry the risk. The 

present study highlights that anemia is associated with risk of depression symptoms and with risk of 

subsequent CAD morbidity, and illustrates the need for adequate medical assessment in 

understanding the status of "depressed" patients.  

 

Response: Thank you for these comments.  

 

 

 

Reviewer: Laura E. Murray-Kolb  
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Assistant Professor  

The Pennsylvania State University  

United States  

 

No competing interests.  

 

This is a well-conducted, straightforward study examining the association between anemia and the 

development of depressive symptoms after an acute coronary syndrome. The findings are very 

informative. The manuscript could be improved by addressing the following questions/concerns:  

 

1. Title: 'depression' should be replaced with 'depressive symptoms', given the methods that were 

used to assess depression in this study.  

 

Response: We are happy to change the title as suggested by this reviewer.  

 

2. Negative mood in hospital was used as a covariate when assessing the association between 

anemia and subsequent depressive symptoms however, it was not used as a covariate when 

assessing anemia and subsequent cardiac morbidity. Why not?  

 

Response: This was an oversight. Negative mood in hospital has now been included in the model. 

The adjusted odds ratio for anaemia is similar to that reported in the first submission (3.26 instead of 

3.30).  

 

3. The results section reports the adjusted odds of depressive symptoms when the more stringent 

criteria of a BDI>=16 is used. Adding these results to Table 2 would be helpful.  

 

Response: It is not straightforward to add the odds associated with BDI≥16 to Table 2. The reason is 

that some of the odds ratios for the other variables in the model change slightly when this criterion is 

used instead of BDI≥10. The only way to present these results faithfully would be to have an 

additional complete regression model table for the higher BDI criterion. Our preference would be to 

have the finding in the text of the Results instead of adding a table.  

 

4. Did the authors tests whether or not severe anemia was associated with a greater odds of 

depressive symptoms than less severe anemia (in addition to using Hb level and BDI scores as 

continuous variables)?  

 

Response: No, we have not compared severe and moderate anaemia for two reasons. First, there 

were no really severe cases, since the lowest haemoglobin was 8.3 g/dL. Second, we already have 

the analysis of the complete range of haemoglobin levels.  

 

5. The discussion section indicates that none of the patients had a Hct level <25%; however, this was 

an exclusion criteria. As currently written, it appears that no one with a Hct <25% was encountered 

during recruiting for this study. Is that correct?  

 

Response: We encountered no patients during recruitment who did not participate in the study 

because of severe anaemia per se. There were a few cases that were excluded because of 

comorbidities who also had anaemia, but these cases were excluded because of the comorbidities.  

 

6. There is an argument, in the discussion section, that this data suggests that "anemia has a specific 

impact on depressive symptoms that evolve after an acute cardiac event." It may be that anemia has 

a specific impact on depressive symptoms that evolve after a stressor (that does not necessarily have 

to be an acute cardiac event). These data cannot support or refute that possibility.  
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Response: Yes, we agree with the reviewer that we cannot conclude that the effect is exclusive to 

ACS. We have added a statement to that effect on page 11.  

 

Minor edits:  

1. Page 4, line 23: need a comma between depression and future 2.  

Response: We believe that the sentence reads correctly as it is without a comma here.  

 

2. Page 5, line 46: ECG is used whereas EKG was previously used; please make consistent  

3. 3. Page 6, line 23: need a comma between guilt and indecisiveness .  

4. Page 7, line 40: please capitalize Table 1  

5. Page 11, line 50: the word though should be through  

6. Page 12, line 11: Charleson should be Charlson  

 

Response: all changes made  
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