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Abstract
Background: Among patients with heart disease, depression and anxiety disorders are highly prevalent and persistent.
Both depression and anxiety play a significant role in cardiovascular disease progression and are acknowledged to be independent
risk factors. However, there is very little gender-related analysis concerning cardiovascular diseases and emotional disorders.
Objective: We aimed to evaluate depression and anxiety levels in patients suffering from myocardial infarction [MI]
within the first month after the MI and to assess the association between cardiovascular disease risk factors, demographic
indicators and emotional disorders, as well as to determine whether there are gender-based differences or similarities.
Methods: This survey included demographic questions, clinical characteristics, questions about cardiovascular disease
risk factors and the use of the Hospital Anxiety and Depression Scale [HADS]. All statistical tests were two-sided, and
p values < 0.05 were considered statistically significant.
Results: It was determined that 71.4% of female and 60.4% of male patients had concomitant anxiety and/or depression
symptomatology (p = 0.006). Using men as the reference point, women had an elevated risk of having some type of
psychiatric disorder (odds ratio, 2.86, p = 0.007). The HADS-D score was notably higher in women (8.66 ± 3.717)
than men (6.87 ± 4.531, p = 0.004). It was determined that male patients who developed depression were on average
younger than those without depression (p = 0.005).
Conclusions: Women demonstrated an elevated risk of having anxiety and/or depression disorder compared to men.
Furthermore, depression severity increased with age in men, while anxiety severity decreased. In contrast, depression
and anxiety severity was similar for women of all ages after the MI. A higher depression score was associated with diabetes
and physical inactivity, whereas a higher anxiety score was associated with smoking in men. Hypercholesterolemia was
associated with both higher anxiety and depression scores, and a higher depression score was associated with physical
inactivity in women. (Arq Bras Cardiol. 2018; 111(5):676-683)
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Introduction
By 2020, depression is predicted to be the second highest
cause of disability and mortality worldwide, surpassed only
by ischemic heart disease (WHO). Myocardial infarction
[MI] is a severe life-threatening event that is accompanied
by an increased risk of depression and anxiety.1,2 A recent
meta‑analysis that explored the effect of the interactions of risk
factors on all-cause mortality in patients with MI concluded that
women have worse coronary artery disease [CAD] outcomes
compared to men, with more women (17%) than men (12%)
dying within 3 years of having their first MI.3 In addition, hospital
mortality rates after acute MI have also been shown to be
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higher in women (16%) than in men (11%).4 Gender differences
are correspondingly evident regarding mental stress-induced
MI when assessing laboratory-based proxies, with a higher
prevalence being observed in women than in men,5 even
more so in women aged 50 years or younger.6 A large-scale
case‑control study indicated that post-MI depressive symptoms
were associated with an increased risk of mortality, whereas
anxiety symptoms were not an independent prognostic risk
factor for new cardiovascular events or death.7 In contrast,
another study of 5,750 patients with MI demonstrated that
patients with anxiety are at a higher risk of both adverse cardiac
events and all-cause mortality.8 The suicide risk is at its highest
during the first month following discharge for MI for both patients
with no history of psychiatric illness (adjusted rate ratio – 3.25)
and for those with a history of psychiatric disorders (adjusted
rate ratio – 64.05), with the rate ratios being comparable with
those with no history of MI or psychiatric illness.7 The suicide
risk remained higher for at least five years after the MI.7 Although
post-MI depression is a common and burdensome condition, it
remains underrecognized and undertreated.9,10 There are also
very few gender-related analyses concerning cardiovascular

676

Serpytis et al
Anxiety and depression after myocardial infarction

Original Article
diseases and emotional disorders.11 We, therefore, aimed to
evaluate depression and anxiety levels in patients suffering from
MI and to assess the association between cardiovascular disease
risk factors, demographic indicators and emotional disorders,
as well as to determine whether there are gender‑based
differences or similarities.

Methods
Participants and Recruitment
Patients with a documented MI who were admitted to a
tertiary health care institution from 1 November 2012 to 31
May 2013 were included.
Patients were included in the study according to the
following inclusion criteria:
1. Possessing a full understanding of the survey instructions;
2. Age > 18 years;
3. Either gender;
4. A diagnosis of acute MI verified based on two of
the three standard criteria: typical chest pain, ECG
presentation, elevated cardiac biomarkers;
5. Time after MI < 31 days;
6. Knowledge of Lithuanian language;
7. Completion of the survey.
Exclusion criteria were:
1. Cognitive impairment or physical inability to complete
the survey;
2. Diagnosed depression or anxiety disorder prior to MI;
3. Antidepressant or benzodiazepine use prior to MI;
4. Patient refusal;
5. Participation in another research study.
Of the 180 patients recruited, a total of 160 patients met
the inclusion criteria and were assessed. This survey included
demographic questions (gender, age), clinical characteristics
and questions about cardiovascular disease risk factors:
diabetes mellitus, arterial hypertension, hypercholesterolemia,
smoking, hypodynamia, and obesity. Furthermore, the
Hospital Anxiety and Depression Scale [HADS] was used
to determine anxiety and depression symptomatology.
The scale contains 14 items: seven to assess anxiety and seven
to assess depression. The score can be interpreted according to
the following range: 0–7 – no depression or anxiety disorder;
8–10 – mild depression or anxiety disorder; 11–14 – moderate
disorder; and 15–21 – severe disorder. The anxiety subscale
(HADS-A) specificity is 0.78 and the sensitivity is 0.9, while
the depression subscale (HADS-D) specificity is 0.79 and the
sensitivity is 0.83.12
Statistical analysis
The analysis was conducted using SPSS (IBM Corp.
Released 2011. IBM SPSS Statistics for Windows. Version 20.0.
Armonk, NY: IBM Corp) software. The Shapiro-Wilk’s test of
normality was performed to verify the assumption of normality.
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Categorical variables were compared using the χ2 test.
Binary logistic regression analysis and the χ2 test were used for
categorical variables to assess the odds ratio [OR] for depression
and anxiety presence associated with gender. The independent
sample t-test, when the distribution of variables was normal, and
the Mann–Whitney–Wilcoxon test, when variables showed an
abnormal distribution, were used to assess continuous variables.
Normally-distributed continuous variables are expressed as mean
(mean ± standard deviation), whereas those with an abnormal
distribution are expressed as median and interquartile range
(IQR, Q1 – Q3). Correlation was assessed using Spearman’s rank
correlation coefficient (p). All statistical tests were two-sided, and
p values < 0.05 were considered statistically significant.

Results
Of the 180 patients recruited, a total of 160 met the
inclusion criteria (88.8%) and were assessed. A total of
101 patients (63.1%) were males and 59 (36.9%) were
females. The mean age of female patients was 69.9 years,
whilst the mean age of male patients was significantly lower,
at 62.3 years (p < 0.001). The youngest female patient
was 33 and the oldest was 92 years of age. Similarly, the
youngest male patient was 26 and the oldest was 85 years of
age. The overall age range of 59 years was identical for both
genders. Based on the accumulated data, it was determined
that 71.4% of female and 60.4% of male respondents (68.1%
of all respondents) had concomitant anxiety and/or depression
symptomatology (Table 1). Logistic regressions were used to
assess the differences regarding the risk of each psychiatric
disorder according to gender. Using men as the reference
point, women had an increased risk of having some type of
psychiatric disorder (odds ratio, 2.86, p = 0.007) (Table 1).
The all-patient mean HADS-D subscale score was
7.54 ± 4.322. It is particularly important to note that the
HADS-D score was notably higher in women (8.66 ± 3.717)
than in men (6.87 ± 4.531, p = 0.004). About 54.2% of
female and 47.5% of male patients exhibited a depression
disorder, being mild in 30.5%, moderate in 16.9% and severe
in 6.8% of females, while the respective percentages for
males were mild in 24.8%, moderate in 16.8% and severe in
5.9% (Table 2). It should be noted that the distribution of the
aforementioned depression symptomatology severity degrees
did not statistically differ between genders (p = 0.841).
The HADS-A subscale score analysis revealed that
all‑patient mean HADS-A subscale score was 7.59 ± 4.335
and women had a higher mean score of 8.2 ± 3.938, while
the mean score in men was 7.18 ± 4.532 (p = 0.142).
64.4% of female and 39.6% of male respondents had anxiety
symptoms (mild in 35.6%, moderate in 23.7% and severe in
5.1% of females, while the respective percentages for males
were mild in 17.8%, moderate in 15.8% and severe in 5.9%)
(Table 2). According to the anxiety severity degree data, the
prevalence of anxiety was considerably higher in women
(p = 0.014), with this difference being more significant in the
mild anxiety group (p = 0.012). Logistic regression analysis
demonstrated that women had an elevated risk of having an
anxiety disorder, with an OR of 2.76 (Table 2).
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Table 1 – Emotional disorder presentation in both genders
Emotional disorder

Men

Women

χ2 or β

p value

Any emotional disorder
Prevalence

n = 61

Odds ratio

60.4%

n = 48

1

81.4%

2.861 (1.33 – 6.16)

χ2 = 7.54

0.006*

β = 1.05

0.007*

χ2 = 9.17

0.002*

β = 1.02

0.003*

Anxiety disorder
Prevalence

n = 40

Odds ratio

39.6%

n = 38

1

64.4%

2.760 (1.42 – 5.37)

Depression disorder
Prevalence

n = 48

Odds ratio

47.5%

n = 32

1

54.2%

0.764 (0.4 – 1.46)

χ2 = 0.67

0.413

β = 0.269

0.413

χ2 = 1.95

0.162

β = 0.49

0.164

Both depression and anxiety disorders
Prevalence

n = 27

Odds ratio

26.7%

n = 22

1

37.3%

1.630 (0.82 – 3.24)

*Significant p values. Odds ratio reported as odds ratio (95% confidence interval).

Table 2 – Prevalence of anxiety and depression based on gender and severity
Hospital Anxiety and Depression Scale (HADS)
Anxiety subscale

Severity of anxiety/
depression

Total

Men

Depression subscale

Women

n

%

n

%

n

%

No disorder

82

51.3

61

60.4

21

35.6

Mild disorder

39

24.4

18

17.8

21

Moderate disorder

30

18.8

16

15.8

14

p value

Total

Men

Women

p value

n

%

n

%

n

%

0.002*

80

50

53

52.5

27

45.8

0.413

35.6

0.012*

43

26.9

25

24.8

18

30.5

0.428

23.7

0.217

27

16.9

17

16.8

10

16.9

0.985

Severe disorder

9

5.6

6

5.9

3

5.1

0.821

10

6.3

6

5.9

4

6.8

0.832

Total

82

51.3

61

60.4

21

35.6

0.002*

80

50

53

52.5

27

45.8

0.413

*Significant p values (between men and women, χ ).
2

There was no significant association between patient age
and anxiety severity. However, a weak positive significant
correlation was found between patient age and depression
severity (p = 0.233, p = 0.003). In addition, it was determined
that male patients who developed depression were on average
younger than those without the disease, with a mean age of
58 years and 66 years, respectively (p = 0.005). The age with
the highest risk of developing depression was determined to
be between 55 and 62 years of age for males, whilst 95% of
female patients who developed depression were between
66 and 75 years of age. A subsequent gender-based analysis
showed that there was a significant weak positive correlation
between male patient age and depression severity (p = 0.212,
p = 0.033) and a weak negative correlation between male
patient age and anxiety severity (p = - 0,278, p = 0.005).
In contrast, the data analysis in women did not demonstrate
any statistical association, thus meaning that depression and
anxiety severity is similar for women of all age after MI. (Table 3)
Cardiovascular risk factor analysis showed an association
between diabetes mellitus and HADS-D score in males who
had a significantly higher median depression score compared
to those who were not diabetic (10, IQR 5 – 11 vs. 5,

IQR 3 – 9.75, p = 0.043). In contrast, female patients did not
show any significant association between diabetes mellitus and
emotional disorders. Hypercholesterolemia was associated
with both higher median anxiety (8, IQR 6 – 12 vs. 6.5,
IQR – 4 – 8, p = 0.02) and depression (9, IQR 7 – 12 vs. 7,
IQR 4 – 8.75, p = 0.015) scores in women, while men did
not show any association between the aforementioned factors
(Table 4). Moreover, it was determined that arterial hypertension
and body mass index were not, in any way, associated with
anxiety or depression. The evaluation of patient smoking
habits revealed that 15.6% of respondents were daily smokers
(Table 3). Smoking was more prevalent amongst men than
women (20.8% vs. 6.8%, p = 0.019). Furthermore, a higher
HADS-A score was identified in male patients who did smoke
(10, IQR 7.5 – 14) vs. 6.5, IQR 3 – 9, p = 0.002), whilst the
HADS-A score did not differ between women who smoked or
did not smoke (p = 0.311). Likewise, there was no statistically
significant difference in the HADS-D subscale scores between
smoking and non-smoking patients. Exercise habit analysis
showed that the group of patients who did not exercise had a
higher median HADS-D score than the group that exercised
(9, IQR 6 – 12 vs. 5, IQR 3 – 9, p < 0.001). Gender-based
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Table 3 – Cardiovascular risk factor characteristics distributed by gender
Men

Risk factors

Women
n = 59

p value

n = 101

%

%

Current smoker

21

20.8

4

6.8

0.019*

Physical inactivity

49

48.5

27

45.8

0.737

Diabetes mellitus

21

20.8

21

35.6

0.040*

Hypertension

87

86.1

57

96.6

0.033*

Hypercholesterolemia

52

51.5

39

66.1

0.072

*Significant p values (between men and women, χ2).

Table 4 – Cardiovascular risk factors and Hospital Anxiety and Depression Scale score

Risk factors

HADS-A

HADS-D

Median (interquartile range)

Median (interquartile range)

Men

Women

Men

Women

Yes

10 (7.5 – 14)

9 (7.25 – 13)

5 (2 – 11.5)

6 (4 – 11.75)
8 (7 – 11)

No

6.5 (3 – 9)

8 (5 – 10)

6 (4 – 10)

p value

0.002*

0.311

0.473

0.439

Yes

7.5 (4 – 11)

7 (5 – 10.75)

7.5 (5 – 12)

9 (7.25 – 11.75)

No

7 (3 – 10)

8 (6 – 10)

4 (3 – 8)

8 (4 – 10)

p value

0.286

0.364

0.002*

0.027*

Current smoker

Physical inactivity

Diabetes mellitus

Yes

7 (4 – 9)

8 (6 – 11)

10 (5 – 11)

9 (7 – 13)

No

7 (3 – 11)

8 (5 – 10)

5 (3 – 9.75)

8 (5.75 – 10.25)

p value

0.943

0.537

0.043*

0.283

Yes

7 (4 – 10)

8 (5.5 – 10.5)

6 (3 – 10)

8 (6.5 – 11)

No

6 (2.75 – 10.75)

N/A

8 (4.75 – 10.25)

N/A

p value

0.756

N/A

0.287

N/A

Hypertension

Yes

7 (4 – 9)

8 (6 – 12)

6.5 (4 – 10)

9 (7 – 12)

No

8 (3.5 – 12.5)

6.5 (4 – 8)

6 (3 – 10.5)

7 (4 – 8.75)

p value

0.2

0.02*

0.859

0.015*

Hypercholesterolemia

*Significant p values. HADS: Hospital Anxiety and Depression Scale; HADS-A: Hospital Anxiety and Depression Scale-Anxiety; HADS-D: Hospital Anxiety and
Depression Scale-Depression.

analysis similarly revealed significantly higher median HADS-D
scores in male (7.5, IQR 5 – 12 vs. 4, IQR 3 – 8, p = 0.002)
and female patients (9, IQR 7.25 – 11.75 vs. 8, IQR 4 – 10,
p = 0.027) who were hypodynamic. In contrast, the median
HADS-A score did not significantly differ between females and
males who exercised and did not exercise (p = 0.676) (Table 4).

Discussion
This study assessed gender differences regarding the
associations between emotional disorders and MI that had
occurred less than one month before the initial assessment.
Our investigation showed that 71.4% of female and 60.4%
of male patients had some type of emotional mental health
problem after having been diagnosed with MI. Subsequently, we
observed an elevated risk of concomitant emotional disorders
in women, in comparison to men (p = 0.006). Likewise, a
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gender-associated difference was displayed by Carvalho et al.
who used the same HAD scale and found depression symptoms
in 17.5% of adult inpatients with cardiovascular disease and
anxiety symptoms in 32.5% and, amongst these, the highest
prevalence of mental disorders were also associated with
female gender (anxiety: p = 0.002; depression: p = 0.022).13
Although the incidence of depression in women in society is
nearly double than that in men,14 it is of utmost importance
to stress that this gender-based discrepancy in society is quite
probably irrelevant to our study, as the mean age of women
in our study was 70 years and the incidence of depression
in women after menopause (when reproductive hormones
stabilize) is similar to that in men.15 The high prevalence of
emotional disorders that we observed may be partially explained
by the fact that we only assessed those with a more severe
condition, i.e., MI. A similar study that also used the HAD scale,
but assessed dermatological patients in the same region (Vilnius

Serpytis et al
Anxiety and depression after myocardial infarction

Original Article
city, Lithuania), found the prevalence of mental disorders
to be higher than in other comparable studies, although
lower than that observed in our study.16 Another noteworthy
explanation for the high prevalence might be the fact that mental
health problems in Lithuania are particularly widespread,
as demonstrated by the suicide rates that are amongst the
highest worldwide.17
It is particularly important to note that the HADS-D
score was especially higher in women. Although we did not
assess the impact of depression on patient outcomes, it is
nonetheless necessary to stress the predictive influence of
depressive symptoms in acute coronary syndrome [ACS].
A meta-analysis including 22 studies, carried out by Van Melle
et al.,18 concluded that depression is associated with a two-fold
increase in mortality following MI. Furthermore, depression
is associated with worse long-term outcomes after MI.
For example, it was determined that moderate or high stress
at the time of the MI is associated with an increased two-year
mortality and an increased risk of angina in the first year.19
Bush et al.20 prospectively studied patients with MI who
survived to discharge and determined that the highest
mortality rates were observed in patients with the most
severe depressive symptoms. Moreover, the ENRICHD
study21 also concluded that depression increases the risk of
all-cause mortality for 30 months, even after adjusting for
confounders. After the extensive review of 53 studies and
four meta-analyses, the American Heart Association [AHA]
stated that depression is an individual risk factor for adverse
medical outcomes in patients with acute coronary syndrome.21
Depression is an important risk factor that should be taken
into consideration, not only after ACS but prior to CAD as
well. Results of an 11-cohort study meta-analysis by Rugulies
et al.11 support this statement, since they concluded that
clinical depression was a strong predictor of the development
of coronary heart disease in an initially healthy population.
Furthermore, another study demonstrated that depression was
a stronger CHD predictor, especially for women (p = 0.002).22
Our study revealed that women had a markedly elevated
risk of having anxiety disorder. It should be highlighted that
the prognostic significance of anxiety raises discussions, since
some studies suggest that post-MI anxiety symptoms were not
an independent prognostic risk factor for new cardiovascular
events or death.23 Moreover, according to Hosseini et al.,24
post-MI anxiety does not predict long-term quality of life in MI
survivors. Nonetheless, we believe that post-MI anxiety should
be taken into consideration in clinical practice, since it has
been shown that not only depression but also pre-myocardial
anxiety in the preceding 2 hours increase 10-year mortality
rates in those aged > 65 years.25 Moreover, Paine et al.26
recently published an article stating that women with anxiety
and no CAD history had higher rates of ischemia than women
without anxiety. Since women are more prone to anxiety,
it is important to mention that many CAD symptoms (for
example, fatigue, chest pain and shortness of breath) overlap
with anxiety symptoms and might mask CAD. This is more
evident in women than men and contributes to the referral
to other specialists and, thus, diagnostic delays.27
Although a recent publication by Feng et al.1 determined
that especially those women between 45 and 64 years of age

had the greatest risk for anxiety when it comes to cardiovascular
disease, our findings did not support this conclusion.
First, our study showed that women had the highest probability
to develop anxiety from 68 to 75 years of age. Second, the
analysis showed that age did not have any influence on either
anxiety or depression prevalence in women. On the other
hand, there was a significant association between age in men
and depressive symptomatology prevalence and it was shown
that a relatively younger population, aged 55 to 62 years, had
the highest risk of developing depression. Furthermore, male
patients showed a significant weak positive correlation
between age and depression severity and a weak negative
correlation between age and anxiety severity.
The cardiovascular risk factor analysis showed that a higher
anxiety score was identified in male patients who smoked,
whereas the HADS-A score did not differ between women
who smoked and did not smoke. Similarly, a significantly
higher HADS-D score was found in those patients who were
hypodynamic. Also, an association between diabetes mellitus
and the HADS-D score was evident and men who had
diabetes mellitus also had a significantly higher depression
score, whereas female patients did not show any significant
association between diabetes mellitus and emotional
disorders. Although our analysis did not demonstrate any
association between hypertension and mental disorders,
another study listed depression as being associated with
several known prognostic factors, such as a history of treatment
of hypertension, diabetes, advanced Killip Class and left
ventricular ejection fraction of 35% or less.28 We would also
like to address the association found between elevated anxiety
and depression levels and hypercholesterolemia in females.
A quite recent experimental study by Engel et al.29 aimed to
investigate this pathophysiological association and concluded
that depressive-like behavior in hypercholesterolemic
mice is accompanied by alterations in the monoaminergic
metabolism, providing new evidence about the association
between hypercholesterolemia and depression.
It is of paramount importance to mention the need for
routine screening for depression since it is also associated
with decreased adherence to medications30 and a three-fold
increase in the risk of noncompliance with medical treatment
regimens.31 Moreover, it leads to significantly reduced quality
of life32,33 and higher healthcare costs.34 All patients should be
screened within one month of MI. The AHA recommends
using Patient Health Questionnaire-2, which consists of
one question seeking to identify a depressive mood in the
preceding two weeks and another for anhedonia in the
preceding two weeks.35 If the answer is positive to either
question, then the patient should be referred for a more
thorough clinical evaluation by a professional qualified in
the diagnosis and management of depression or screened
with the Patient Health Questionnaire-9, which has shown
to be diagnostically superior in patients with CHD. 36
In contrast, there are no specific guidelines from the AHA for
anxiety disorder screening in CHD. This can be partially due
to the high prevalence of anxiety symptoms in angina and
MI. Furthermore, it has been shown that anxiety rating scales
have relatively high false positive scores that result in reduced
cost-effectiveness of routine screening.37
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Both depression and anxiety treatment options include
cardiac rehabilitation and exercise therapy, disease
management programs, cognitive behavior therapy and
pharmacotherapy.38 Data from the Secondary Prevention
in Uppsala Primary Health Care study further support the
heart-helping benefits of cognitive-behavioral therapy since
at follow-up, the psychotherapy intervention group had 45%
fewer recurrent heart attacks and a 41% lower rate of both
non-fatal and fatal first recurrent cardiovascular events than
the group receiving traditional care.39 On the other hand,
there are still ongoing discussions concerning the optimal
treatment algorithm, as a few studies have had disappointing
results concerning behavior therapy. For example, the
ENRICHD study found that a six-month intervention focused
on treating patients' depression made patients feel better, but
had no positive impact when it came to preventing repeat
heart attacks or death.40
Possible limitations of our study include unequal sample
sizes between genders, with the male group being larger.
However, this gender inequality reflects the real rates
of patients with MI admitted to hospitals in Lithuania.
Second, the absence of a control group can be considered
a limitation, though we have attempted to mitigate this by
discussing and comparing our data with results of previous
similar studies. Third, the study design did not include mental
health evaluation by a psychiatrist. Finally, our study was not
a longitudinal one and patients were not reassessed several
times to determine a more long-term association between MI
and mental disease.

whereas a higher depression score was associated with physical
inactivity in women.

Acknowledgements
PS conceived the study, wrote the protocol, designed and
adopted the database system, and oversaw data collection.
PN, LL, AN performed the statistical data analysis, wrote
the manuscript and contributed to the design of the study.
RA, RS, AD contributed to study design, provided other
technical support and edited the manuscript. SG, ZP, RS
oversaw data collection and edited the manuscript. All authors
approved this version for publication.

Author contributions
Conception and design of the research: Serpytis P,
Navickas A, Deksnyte A; Acquisition of data: Serpytis P,
Serpytis R, Petrulioniene Z, Samalavicius R; Analysis and
interpretation of the data: Navickas P, Lukaviciute L,
Glaveckaite S, Samalavicius R; Statistical analysis: Aranauskas R,
Serpytis R, Deksnyte A; Writing of the manuscript: Navickas P,
Lukaviciute L; Critical revision of the manuscript for intellectual
content: Serpytis P, Navickas A, Petrulioniene Z.
Potential Conflict of Interest
No potential conflict of interest relevant to this article
was reported.
Sources of Funding

Conclusions
MI is especially closely associated with anxiety and
depression. More than two-thirds of patients with MI had a
depression and/or anxiety comorbidity within the first month
of MI. Women showed an elevated risk of having anxiety and/
or depression disorder compared to men. Furthermore, both
anxiety and depression severity had a tendency to be higher in
women. In addition, depression severity increased with age in
men, while anxiety severity decreased. In contrast, depression
and anxiety severity are similar for women of all ages after
MI. A higher depression score was associated with diabetes
and physical inactivity, whereas a higher anxiety score was
associated with smoking in men. Hypercholesterolemia was
associated with both higher anxiety and depression scores,

There were no external funding sources for this study.
Study Association
This study is not associated with any thesis or dissertation work.
Ethics approval and consent to participate
This study was approved by the Ethics Committee of the
Regional Biomedical Research Ethics Committee in Vilnius
based at the Medical Faculty of Vilnius University under the
protocol number 158200-04-301-78, 2011-04-06. All the
procedures in this study were in accordance with the 1975
Helsinki Declaration, updated in 2013. Informed consent was
obtained from all participants included in the study.

References

681

1.

Feng HP, Chien WC, Cheng WT, Chung CH, Cheng SM, Tzeng WC. Risk
of anxiety and depressive disorders in patients with myocardial infarction:
A nationwide population-based cohort study. Medicine (Baltimore).
2016;95(34):e4464.

2.

Figueiredo JHC, Silva N, Pereira BB, Oliveira GMM. Major depression and acute
coronary syndrome-related factors. Arq Bras Cardiol. 2017;108(3):217-27.

3.

van Loo HM, van den Heuvel ER, Schoevers RA, Anselmino M, Carney RM,
Denollet J, et al. Sex dependent risk factors for mortality after myocardial
infarction: individual patient data meta-analysis. BMC Med. 2014 Dec
14;12:242.

Arq Bras Cardiol. 2018; 111(5):676-683

4.

Canto JG, Rogers WJ, Goldberg RJ, Peterson ED, Wenger NK, Vaccarino
V, et al. Association of age and sex with myocardial infarction symptom
presentation and in hospital mortality. JAMA. 2012;307(8):813-22.

5.

Jiang W, Samad Z, Boyle S, Becker RC, Williams R, Kuhn C, et al.
Prevalence and clinical characteristics of mental stress-induced
myocardial ischemia in patients with coronary heart disease. J Am Coll
Cardiol. 2013;61(7):714-22.

6.

Vaccarino V, Shah AJ, Rooks C, Ibeanu I, Nye JA, Pimple P, et al. Sex
differences in mental stress-induced myocardial ischemia in young survivors
of an acute myocardial infarction. Psychosom Med. 2014;76(3):171-80.

Serpytis et al
Anxiety and depression after myocardial infarction

Original Article
7.

Larsen KK, Agerbo E, Christensen B, Sondergaard J, Vestergaard M.
Myocardial infarction and risk of suicide: a population-based case-control
study. Circulation. 2010;122(23):2388-93.

25. Smeijers L, Mostofsky E, Tofler GH, Muller JE, Kop WJ, Mittleman MA. Anxiety
and anger immediately prior to myocardial infarction and long-term mortality:
Characteristics of high-risk patients. J Psychosom Res. 2017;93:19-27.

8.

Roest AM, Martens EJ, Denollet J, de Jonge P. Prognostic association of anxiety
post myocardial infarction with mortality and new cardiac events: a metaanalysis. Psychosom Med. 2010;72(6):563-9.

9.

Larsen KK. Depression following myocardial infarction--an overseen
complication with prognostic importance. Dan Med J. 2013;60(8):B4689.

26. Paine NJ, Bacon SL, Pelletier R, Arsenault A, Diodati JG, Lavoie KL. Do
Women with anxiety or depression have higher rates of myocardial ischemia
during exercise testing than men? Circ Cardiovasc Qual Outcomes. 2016;9(2
Suppl 1):S53-61.

10. Feinstein RE, Blumenfield M, Orlowski B, Frishman WH, Ovanessian
S. A national survey of cardiovascular physicians’ beliefs and clinical
care practices when diagnosing and treating depression in patients with
cardiovascular disease. Cardiol Rev. 2006;14(4):164-9.
11. Rugulies R. Depression as a predictor for coronary heart disease. a review
and meta-analysis. Am J Prev Med. 2002;23(1):51-61.
12. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital
Anxiety and Depression Scale. An updated literature review. J Psychosom
Res. 2002;52(2):69-77.
13. Carvalho IG, Bertolli ED, Paiva L, Rossi LA, Dantas RA, Pompeo DA. Anxiety,
depression, resilience and self-esteem in individuals with cardiovascular
diseases. Rev Lat Am Enf. 2016;24:e2836.
14. Weissman MM, Bland R, Joyce PR, Newman S, Wells JE, Wittchen HU.
Sex differences in rates of depression: cross-national perspectives. J Affect
Disord. 1993;29(2-3):77-84.
15. Bebbington P, Dunn G, Jenkins R, Lewis G, Brugha T, Farrell M, et al. The influence
of age and sex on the prevalence of depressive conditions: report from the National
Survey of Psychiatric Morbidity. Int Rev Psychiatry. 2003;15(1-2):74-83.
16. Lukaviciute L, Navickas P, Navickas A, Grigaitiene J, Ganceviciene
R, Zouboulis CC. Quality of life, anxiety prevalence, depression
symptomatology and suicidal ideation among acne patients in Lithuania.
J Eur Acad Dermatol Venereol. 2017;31(11):1900-6.
17. WHO. World Health Statistics. Monitoring Health for the Sustainable
Development Goals. Geneva: WHO Press; 2016.p.62-3.
18. van Melle JP, de Jonge P, Spijkerman TA, Tijssen JG, Ormel J, van Veldhuisen
DJ, et al. Prognostic association of depression following myocardial infarction
with mortality and cardiovascular events: a meta-analysis. Psychosom Med.
2004;66(6):814-22.
19. Arnold SV, Smolderen KG, Buchanan DM, Li Y, Spertus JA. Perceived stress
in myocardial infarction: long-term mortality and health status outcomes. J
Am Coll Cardiol. 2012;60(18):1756-63.
20. Bush DE, Ziegelstein RC, Tayback M, Richter D, Stevens S, Zahalsky H, et
al. Even minimal symptoms of depression increase mortality risk after acute
myocardial infarction. Am J Cardiol. 2001;88(4):337-41.
21. Lichtman JH, Froelicher ES, Blumenthal JA, Carney RM, Doering LV, FrasureSmith N, et al. Depression as a risk factor for poor prognosis among patients
with acute coronary syndrome: systematic review and recommendations:
a scientific statement from the American Heart Association. Circulation.
2014;129(12):1350-69.
22. Mendes de Leon CF, Krumholz HM, Seeman TS, Vaccarino V, Williams CS,
Kasl SV, et al. Depression and risk of coronary heart disease in elderly men
and women: New Haven EPESE, 1982-1991. Established Populations for the
Epidemiologic Studies of the Elderly. Arch Intern Med. 1998;158(21):2341-8.

27. Halvorsen S, Eritsland J, Abdelnoor M, Holst Hansen C, Risoe C, Midtbo K,
et al. Gender differences in management and outcome of acute myocardial
infarctions treated in 2006-2007. Cardiology. 2009;114(2):83-8.
28. 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.
29. Engel DF, de Oliveira J, Lopes JB, Santos DB, Moreira ELG, Farina M, et al.
Is there an association between hypercholesterolemia and depression?
Behavioral evidence from the LDLr(-/-) mouse experimental model. Behav
Brain Res. 2016 Sep 15;311:31-8.
30. Gehi A, Haas D, Pipkin S, Whooley MA. Depression and medication
adherence in outpatients with coronary heart disease: findings from the
Heart and Soul Study. Arch Intern Med. 2005;165(21):2508-13.
31. Di Matteo MR, Lepper HS, Croghan TW. Depression is a risk factor for
noncompliance with medical treatment: meta-analysis of the effects
of anxiety and depression on patient adherence. Arch Intern Med.
2000;160(14):2101-7.
32. Swenson JR. Quality of life in patients with coronary artery disease and the
impact of depression. Curr Psychiatry Rep. 2004;6(6):438-45.
33. Rodrigues GH, Gebara OC, Gerbi CC, Pierri H, Wajngarten M.
Depression as a clinical determinant of dependence and low quality
of life in elderly patients with cardiovascular disease. Arq Bras Cardiol.
2015;104(6):443-9.
34. Frasure-Smith N, Lesperance F, Gravel G, Masson A, Juneau M, Talajic
M, et al. Depression and health-care costs during the first year following
myocardial infarction. J Psychosom Res. 2000;48(4-5):471-8.
35. Lichtman JH, Bigger JT Jr, Blumenthal JA, Frasure-Smith N, Kaufmann
PG, Lesperance F, et al. 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.
36. Haddad M, Walters P, Phillips R, Tsakok J, Williams P, Mann A, et al. Detecting
depression in patients with coronary heart disease: a diagnostic evaluation
of the PHQ-9 and HADS-D in primary care, findings from the UPBEAT-UK
study. PLoS One. 2013;8(10):e78493.
37. Bunevicius A, Staniute M, Brozaitiene J, Pop VJ, Neverauskas J, Bunevicius
R. Screening for anxiety disorders in patients with coronary artery disease.
Health Qual Life Outcomes. 2013;11:37.
38. Hare DL, Toukhsati SR, Johansson P, Jaarsma T. Depression and cardiovascular
disease: a clinical review. Eur Heart J. 2014;35(21):1365-72.

23. Larsen KK, Christensen B, Nielsen TJ, Vestergaard M. Post-myocardial infarction
anxiety or depressive symptoms and risk of new cardiovascular events or death:
a population-based longitudinal study. Psychosom Med. 2014;76(9):739-46.

39. Gulliksson M, Burell G, Vessby B, Lundin L, Toss H, Svardsudd K.
Randomized controlled trial of cognitive behavioral therapy vs standard
treatment to prevent recurrent cardiovascular events in patients with
coronary heart disease: Secondary Prevention in Uppsala Primary Health
Care project (SUPRIM). Arch Intern Med. 2011;171(2):134-40.

24. Hosseini SH, Ghaemian A, Mehdizadeh E, Ashraf H. Contribution of
depression and anxiety to impaired quality of life in survivors of myocardial
infarction. Int J Psychiatry Clin Pract. 2014;18(3):175-81.

40. Carney RM, Blumenthal JA, Catellier D, Freedland KE, Berkman LF, Watkins
LL, et al. Depression as a risk factor for mortality after acute myocardial
infarction. Am J Cardiol. 2003;92(11):1277-81.

Arq Bras Cardiol. 2018; 111(5):676-683

682

Serpytis et al
Anxiety and depression after myocardial infarction

Original Article

This is an open-access article distributed under the terms of the Creative Commons Attribution License

683

Arq Bras Cardiol. 2018; 111(5):676-683

