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Abstract
Background: A considerable proportion of patients suffer from depression following acute
myocardial infarction. Information regarding this prevalence in Indian patients and response to
treatment is lacking.

Method: Prevalence of major depression was studied in 50 consecutive in-patients with acute
myocardial infarction following DSM-IV criteria. In a comparative study outcome of treatment with
sertraline in terms of recovery from depression, change in Hamilton Depression Rating scale score
and occurrence of cardiac events were ascertained for a 6-month period, which were compared
with a group of patients who did not receive sertraline.

Results: Major depression was diagnosed in 34% of patients. Female patients were more affected
than the males. Hamilton Depression Rating scale scores gradually decreased in both the groups
over the study period; however it became significantly less for patients treated with sertraline.
Significantly more number of patients who received sertraline recovered from depression. There
were no dropouts due to non-response or side effects. Cardiac events were reported less in this
group than those who continued only cardiac treatment as usual.

Conclusion: A considerable proportion of acute myocardial infarction patients have major
depression. Sertraline is efficacious and safe in these patients. Antidepressant treatment might be
associated with reduction of cardiac events.

Introduction
Sadness is often portrayed as a feeling of heaviness in the
chest or as 'broken heart' [1]; and the relation has been a
subject of both literature and science. Symptoms of
depression in patients with acute myocardial infarction

(AMI) have been reported from 8 – 45% [2], up to 65 per-
cent [3]. Prevalence of major depression range from 10 to
37.7% in various reports [3-8]. Prevalence rates of 30.9%,
37.7% and 37.2% during hospitalization, and 4 and 12
months later respectively have been reported [7]. There is
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no available data on this from Indian population. Preva-
lence from neighboring Asian country Pakistan suggest
symptoms of depression in 14%, and mixed anxiety and
depression symptoms in 18% of the patients following
AMI [9]. The prevalence figures of depression following
AMI are considerably higher than the general population.

The presence of depression confers significant risks for
additional cardiac morbidity and mortality in patients
with coronary heart disease [4]. It increases hospital
length of stay, procedures, readmission rates, and the cost
of medical care [10]. It is associated with an increased risk
of re-infarction [4]; and is known to be an independent
risk factor for death after AMI [11,12]. In addition, major
depression at the time of diagnostic coronary angiogra-
phies more than doubles the risk of a major cardiac event
within one year [13]. Depression, even after adjustment
for potential confounders has been associated with signif-
icant worsening of quality of life in cardiac patients [14].
It predicts slow recovery and a poor quality of life follow-
ing AMI [15].

In spite of the fact that depression is an independent risk
factor additional care is rarely taken of depressed acute
myocardial infarction patients largely due to a failure in
identification [11]. With above background, considering
the facts that there is paucity of Indian data on this sub-
ject, we studied the prevalence of depression in AMI in-
patients. We also tried to find out the effect of antidepres-
sant treatment on the cardiac events up to 6 months, in a
prospective study.

Methods
The study was conducted in the departments of Cardiol-
ogy and Psychiatry of S.C.B. Medical College, Cuttack.
Consecutive patients suffering from acute myocardial inf-
arction, admitted to the cardiology ward were included in
the study. Patients, who were recovering from by-pass sur-

gery; patients having history of depressive disorders
before the onset of cardiac problem, current substance
harmful use or dependence which could contribute to
mood status; and those who are already receiving psycho-
tropic medications, were excluded.

The patients were randomized as treatment as usual group
or intervention group before being evaluated. The process
followed a design where participants are randomized to
control or intervention before consent is sought [16]. The
randomization was done by the cardiologist and one psy-
chiatrist (GK), and the rater (PM) remained blind to the
status of the participants. Informed consent was obtained.
All patients were clinically evaluated and diagnosed
according to Diagnostic and Statistical Manual of Mental
Disorders-IV [17]. Hamilton rating scale for depression
[18] (HDRS) were administered to asses the degree of
depression in the depressed patients.

Socio-demographic information and risk factors (hyper-
tension, diabetes mellitus, dislipidaemia, history of smok-
ing and alcohol abuse, and family history of coronary
artery disease (CAD) were recorded.

All the patients who were diagnosed to have depression
and were in the intervention group were offered antide-
pressant treatment. They were prescribed only sertraline,
considering reports of its greater tolerability in cardiac
patients [19]. The dose of sertraline was titrated to a range
of 50 to 200 mg per day depending upon clinical evalua-
tion. Patients in 'treatment as usual' (TAU) group contin-
ued to receive cardiological treatment as required, but
they had no antidepressant or other psychotropic medica-
tion. Patients in this group, who received antidepressant
medication during the study from their cardiologists or
other sources, were excluded from the study with the last
observation carried forward. Neither group received psy-
chotherapeutic intervention for depression.

Table 1: Prevalence of depression in different socio-demographic and clinical groups

Sociodemographic and clinical variables Total (n = 50) With depression (n = 17) %

Gender Male 38 10 26.3
Female* 12 7 58.3

Habitat Rural 25 9 36.0
Urban 25 8 32.0

Economic Status Low 18 6 33.3
Middle 31 11 34.3
Upper 1 0 0.0

Clinical risks Hypertension 19 8 42.1
Diabetes mellitus 18 6 33.3

Family History of CAD 10 5 50.0
History of smoking 15 6 40.0

History of alcohol abuse 4 2 50.0

% within the variable, * chi square: 4.16; 1, p = 0.041
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HDRS was repeated every month for period of six months.
The remission was defined as a HDRS score of 7 or less
[20]. One of the psychiatrists (GK) monitored the antide-
pressant treatment and side effects. Cardiac status was
monitored by the cardiologist and the cardiological events
viz. recurrent angina, re-infarction, re-hospitalization,
heart failure, and death due to cardiac cause were
recorded. Analysis was intention to treat. The study was
approved by the ethical committee of Mental Health Insti-
tute, SCB Medical College, Cuttack.

Results
Fifty consecutive patients (38 males and 12 females) were
enrolled in the study. Depression was found in 17 (34%)
patients. Prevalence of depression in various clinical
groups is given in table one. Mean age of the whole sam-
ple was 58.1 ± 10.2; for those with depression it was 55.8
± 11.4; which was not significantly different from that
(59.2 ± 9.7) of non-depressed patients.

Prevalence of depression in many socio-demographic var-
iables and risk groups were comparable except that signif-
icantly more females were depressed than males. All were
married and living with their spouses. None had dislipi-
daemia.

Table 2 shows socio-demographic profile and clinical
characteristics in intervention group and treatment as
usual groups. The groups were comparable including
mean age (tau group: 56.8 ± 10.8 and intervention group:
55.2 ± 12.1) and the HDRS scores (tau 16.67 ± 7.06 and
intervention group 15.0 ± 5.33). In the associated risk fac-
tors both the groups were also comparable except that
45% patients in the intervention group receiving antide-
pressants had family history of CAD, compared to none in
the tau group.

It was observed that HDRS scores gradually decreased in
both the groups over the study period, however it
remained significantly (t: 3.09, df = 15, p = 0.007) more
for the tau group (12.0 ± 5.76) in comparison with inter-
vention group (4.82 ± 3.84). At the end of six months ten
(90.9%) patients in intervention group achieved remis-
sion compared to two (33.3%) of the tau group. The
number needed to treat was around 2 (1.74). There were
no dropouts due to non-response or side effects. Cardiac
events were around 2.8 times more in the tau group com-
pared to the intervention group.

Discussion
The focused objective of the study was to find out the
prevalence of depression in patients with acute myocar-
dial infarction in an Indian population where such data
are not available; and to compare the response to antide-
pressant treatment between those who received it and
those who continued treatment as usual without it.

There are a few limitations of the study which need to be
highlighted while discussing the results. The sample size
was small. Universe of the study was in-patients at the
time of inclusion, so the prevalence may not be generalis-
able to outpatients. Severity of cardiac status was not
obtained in a structured way. Patients undergoing angiog-
raphy have been reported to be a specific risk group how-
ever that information was not noted. Other factors
contributing or related to depression for example psycho-
social issues and family history of depression were not
studied.

The prevalence of depression in patients with acute myo-
cardial infarction as observed in the index study (34%) is
comparable to that reported elsewhere [3-8]. One of the
many reasons for the variability in the prevalence could be
the different methodologies and diagnostic approach. It

Table 2: Comparison of Patient Characteristics in Intervention and TAU Group

Sociodemographic and clinical variables TAU (n = 6) Intervention (n = 11)

n % n %
Gender Male 4 66.7 6 45.5

Female 2 33.3 5 54.5
Habitat Rural 5 83.3 4 36.4

Urban 1 16.7 7 63.6
Economic Status Low 3 50.0 3 27.3

Middle 3 50.0 8 72.7
Clinical risks Hypertension 4 66.7 4 36.4

DM 1 16.7 5 45.5
Family History of 
CAD*

0 0.0 5 45.5

History of smoking 3 50.0 3 27.3
History of alcohol 
abuse

1 16.7 1 9.1

% within the treatment group; * Chi square: 3.86, df = 1, p = 0.049
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may be highlighted that sample of the index study were
in-patients recovering from acute myocardial infarction
who did not have past history of depression, or current
substance use that can influence mood. This suggests that
the prevalence rate is more closely related to AMI. There
was no difference in age, rural or urban habitat, socioeco-
nomic status, associated risk factors amongst the
depressed and non-depressed. Significantly more females
were depressed than males; which reaffirms their greater
vulnerability for depression.

Antidepressant treatment group and tau group were com-
parable considering age, gender and other socio-demo-
graphic variables studied. Sertraline has been found to be
cost effective strategy in this group of patients [21] making
it more relevant to choose. At the end of six months the
outcome regarding the remission of depression was signif-
icantly different between the two groups. Group HDRS
mean, which was comparable at the baseline, was signifi-
cantly less in the intervention group. In addition there
were no dropouts. Sertraline treatment was efficacious
and well tolerated similar to reported results [19].

It is known that presence of depression confers significant
risks for additional cardiac morbidity and mortality in
patients with CAD [1,4,22]. It is associated with an
increased risk of re-infarction and mortality following
acute infarction [4]. In the index study frequency of cardi-
ological events of both groups was considerably different
during the six-month study period; the group receiving
treatment had much less cardiological events. Treatment
of depression and reduction in cardiac morbidity might
be connected, and if this is convincingly proven, it would
establish a therapeutic advance in this group of patients
[23].

Conclusion
Prevalence of depression in myocardial infarction patients
being treated in the hospital was found to be 34%. Female
patients were more affected than the males. Sertraline was
safe and efficacious in AMI patients with depression. Less

number of cardiac events was reported in depressed
patients who received antidepressant treatment during the
six-month study period.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
PM conceptualized, did literature survey, wrote protocol,
collected data, and wrote first draft; NK conceptualized,
reanalyzed data, did further literature survey, critically
evaluated and revised the article, GK helped in evaluation
of patients, monitored treatment, MB helped in collection
of cardiological data. All authors read and approved the
final draft.

Acknowledgements
The study was supported in part by Quality of Life Research and Develop-
ment Foundation. Authors wish to thank all the patients for their consent 
and cooperation.

References
1. Krishnan KRR: Broken heart: depression in cardiovascular dis-

ease.  Dialogues Clin Neurosci 2003, 5:167-174.
2. Thornton LA: Depression in post-acute myocardial infarction

patients.  J Am Acad Nurse Pract 2001, 13(8):364-7.
3. Guck TP, Kavan MG, Elsasser GN, Barone EJ: Assessment and

treatment of depression following myocardial infarction.  Am
Fam Physician 2001, 64(4):641-8.

4. Sheline YE, Freedland KE, Carney RM: How safe and serotonin
reuptake inhibitors for depression in patients with coronary
heart disease.  AM J Med 1997, 102:54-59.

5. Carney RM, Rich WM, teVelde A, et al.: Major depressive disorder
in coronary artery disease.  Am J Cardiol 1987, 60:1273-1275.

6. Evans DL, Staab JP, Petitto JM, Morrison MF, Szuba MP, Ward HE,
Wingate B, MSW , Luber P, John PQ, Reardon : Depression in the
Medical setting: Biopsychological Interactions and Treat-
ment Considerations.  J Clin Psychiatry 1999, 60(Suppl 4):40-55.

7. Lane D, Carroll D, Ring C, Beevers DG, Lip GY: The prevalence
and persistence of depression and anxiety following myocar-
dial infarction.  Br J Health Psychol 2002, 7(Pt 1):11-21.

8. Lauzon C, Beck CA, Huynh T, Dion D, Racine N, Carignan S, Diodati
JG, Charbonneau F, Dupuis R, Pilote L: Depression and prognosis
following hospital admission because of acute myocardial inf-
arction.  CMAJ 2003, 168(5):547-52.

9. Akhtar MS, Malik SB, Ahmed MM: Symptoms of depression and
anxiety in post-myocardial infarction patients.  J Coll Physicians
Surg Pak 2004, 14(10):615-8.

Table 3: The outcome at the end of six months

Outcome of depression and cardiac events TAU (n = 6) Intervention (n = 11)

n % n %
Remission from depression* 2 33.3 10 90.9

Cardiac events within study period
Recurrent angina 4 66.7 5 45.5
Myocardial infarction 4 66.7 2 18.2
Re-hospitalizationfor cardiac reasons 5 83.3 4 36.4
Congestive Heart Failure 3 50.0 0 0.0
Death 1 16.7 0 0.0

* Chi square: 6.19, df = 1, p = 0.013
Page 4 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11930571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11930571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11529263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11529263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9209201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9209201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9209201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3687779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3687779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10086482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10086482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10086482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14596714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14596714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14596714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12615746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12615746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12615746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15456553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15456553


Clinical Practice and Epidemiology in Mental Health 2005, 1:26 http://www.cpementalhealth.com/content/1/1/26
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

10. Malach M, Imperato PJ: Depression and acute myocardial infarc-
tion.  Prev Cardiol 2004, 7(2):83-90. quiz 91-2

11. Steeds RP, Bickerton D, Smith MJ, Muthusamy R: Assessment of
depression following acute myocardial infarction using the
Beck depression inventory.  Heart 2004, 90(2):217-8.

12. 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.

13. Carney RM, Rich WM, Freedland KE, Saini J, Tevelde A, Simeone C,
Clark K: Major depressive disorder predicts cardiac events in
patients with coronary artery disease.  Psychosom Med 1988,
50:627-633.

14. Coelho R, Ramos S, Prata J, Bettencourt P, Ferreira A, Cerqueira-
Gomes M: Heart failure and health related quality of life.  Clin-
ical Practice and Epidemiology in Mental Health 2005, 1:19.

15. Carney RM, Jaffe AS: Treatment of Depression following acute
myocardial infarction.  JAMA 2002, 288(6):750-751.

16. Zelen M: Randomized consent designs for clinical trials: an
update.  Stat Med 1990, 9:645-56.

17. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders.  4th edition. Washington, DC:
American Psychiatric Association; 1994. 

18. Hamilton M: A rating scale of depression.  J Neurol Neurosurg Psy-
chiatry 1960, 23:56-62.

19. Shapiro PA, Lesperance F, Frasure-Smith , O'Connor CM, Baker B,
Jiang JW, Dorian P, Harrison W, Glassman AH: An open label pre-
liminary trial of sertraline for treatment of major depression
after acute myocardial infarction (the SADHAT Trial).  Am
Heart J 1999, 137:1100-6.

20. McIntyre R, Kennedy S, Bagby M, Bakish D: Assessing full remis-
sion.  J Psychiatry Neurosci 2002, 24(4):235-239.

21. O'Connor CM, Glassman AH, Harrison DJ: Pharmacoeconomic
analysis ofsertraline treatment of depression in patients with
unstable angina or a recent myocardial infarction.  J Clin Psy-
chiatry 2005, 66(3):346-52.

22. Ballenger JC, Davidson JRT, Lecrubier Y, Nutt DJ, (International Con-
sensus Group on Depression and Anxiety), Roose SP, Shapes DS:
Consensus statement on depression, anxiety and cardiovas-
cular disease.  Journal of Clinical Psychiatry 2001, 62(suppl 8):24-27.

23. Joynt KE, O'Connor CM: Lessons from SADHART,
ENRICHED, and other trials.  Psychosom Med 2005, 67(suppl
1):S63-6.
Page 5 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15133376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15133376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14729806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14729806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14729806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14636903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14636903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2976950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2976950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12169081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12169081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2218168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2218168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14399272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10347338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10347338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10347338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15766301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15766301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15766301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12108818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12108818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12108818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15953805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15953805
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Method
	Results
	Conclusion

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References

