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Abstract 

Objective. Antidepressants are thought to affect risk of cardiovascular disease (CVD), though the 

nature of the association is unclear. Men and women have unique cardiovascular risk factors, and 

sex differences in depression as well as the efficacy of antidepressants are important to consider. We 

examined whether antidepressant use was associated with risk of having a myocardial infarction 

(MI), and whether this association was sex-specific. 

Methods. Data from the HUNT study were used, gathered from a population in Norway (N = 31 

765), collected from 1995 to 2008. These data were combined with the Norwegian Cause of Death 

Registry and the Norwegian Prescription Database. We performed logistic regression models to 

examine the association of antidepressant use on risk of having a fatal or non-fatal MI, adjusting for 

depression, anxiety, diabetes, systolic blood pressure, cholesterol, waist-hip ratio, smoking, age, and 

sex.  

Results. The results indicated that antidepressant use was associated with a reduced risk of having 

MI at a later date (OR = 0.49 [0.38, 0.64]). Although this association was somewhat stronger for 

women (OR = 0.46 [0.31, 0.68]) compared to men (OR = 0.53 [0.37, 0.75]), analysis did not 

identify a sex-specific association of antidepressant use on MI. Follow-up analyses on different sub-

types of antidepressants, showed that both SSRI and TCA were associated with reduced risk of MI.  

Conclusions. In this population study, the use of antidepressants was associated with a reduced risk 

of MI. This association was stronger for women, though we detected no interaction between sex and 

antidepressant use in terms of reduced risk of MI. Although limitations apply regarding causality, 

especially concerning a dose-response relationship, the results suggest that antidepressant use might 

reduce the risk of MI among both men and women.  
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Acronyms 

CVD = cardiovascular disease 

DÅR = Norwegian Cause of Death Registry 

HUNT = The Trøndelag Health Study (The HUNT Study) 

MI = myocardial infarction 

OR = odds ratio 

NorPD = Norwegian Prescription Database 

REK = Regional Committee for Medical and Health Research Ethics  

SSRI = selective serotonin reuptake inhibitor 

TCA = tricyclic antidepressants 

WHR = waist hip ratio 
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Introduction 

Depressive disorders are among the most common mental illnesses and represents a major public 

health issue worldwide (1). As the rate of depression is increasing, so is the use of antidepressants 

(2, 3). While treatment of depression is crucial in its own terms, it is also an independent risk factor 

of cardiovascular diseases (CVDs) like coronary heart disease and myocardial infarction (MI) (4, 

5), and this further amplifies the importance of safe and effective management of depression. As 

antidepressants are used for treatment of a variety of illnesses other than depression, including 

COVID-19 (6), the safety of antidepressant use is of considerable public interest. Antidepressant 

medication has been linked to several mild and more severe side-effects, including increased 

mortality (7, 8), type 2 diabetes and serum inflammatory markers (9) and CVD outcomes like major 

adverse cardiac events (10), heart rhythm disorders (11) changes in the right ventricular volume 

(12), risk of abnormal bleeding (13, 14) and haemorrhagic stroke (15). There are also beneficial 

side-effects of antidepressants, like the inhibition of platelet aggregation (14) and anti-inflammatory 

effects (16). However, the association between antidepressant use and CVD remains controversial 

and in need of further investigation (17).  

 

In general, selective serotonin reuptake inhibitors (SSRI) are more commonly found to have 

beneficial or non-detrimental cardiovascular effects, while the older-generation tricyclic 

antidepressants (TCA) have detrimental effects (18-21). CVD encompasses heart related disorders 

including MI and vascular related disorders like stroke, and different associations between specific 

CVD outcome and sub-groups of antidepressants have been observed (7, 22). A meta-analysis found 

that antidepressant use increased risk of all-cause mortality, including CVD, in the general 

population, while no change in mortality risk was observed among cardiovascular patients (23). 

When comparing the relationship between antidepressant therapy and risk of cardiovascular events 
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in patients with and without CVD, a cardioprotective effect was found only in the non-CVD-group 

(24), indicating that antidepressants may be harmful in the general population, but not for those 

with prior CVD. Although the majority of the studies has investigated the association between 

antidepressant use and CVD as a composite outcome, this approach has limitations as it can mask 

outcome-specific associations (25). To sum up, the associations between antidepressant use and 

CVD are evidently population-specific and depend on the type of antidepressant medication (TCA 

vs. SSRI) and type of outcome (mortality vs. morbidity, MI vs. stroke), and the type of population 

of the study (incident vs. recurrent CVD).  

 

Although women are at reduced risk of CVD events compared to men (26), they also have unique 

risk factors of coronary heart disease because of pregnancy related conditions, as well as other 

conditions like polycystic ovary syndrome and early menopause (27). Sex hormones also affect 

neurotransmitters important for antidepressant effects (28, 29). Further, there are sex-related 

differences in the prevalence and risk of traditional risk factors (30) and in medication prescription 

and efficiency, as well as sex-specific risk factors (31, 32). The association between depression and 

CVD has also been found to differ among men and women: the effects of depression on risk of 

stroke are greater for men (33), symptoms of depression are significantly stronger risk factors for 

MI among women compared to men (34). Sex differences are evident in pharmacodynamics, 

pharmacokinetics and side effects of medications (25, 35, 36), and women are more at risk of fatal 

ventricular tachycardia, which can be induced by antidepressants (37). The sex-specific effects of 

antidepressants are still inconclusive due to conflicting findings (38) and the tendency of sole 

inclusion of male subjects in studies on depression and antidepressants (29, 39). Sex differences in 

the association of depression symptoms and antidepressant use with incident MI and CVD in 

general, warrant further investigation (25). 
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Summary and research question 

This review of the literature identifies several knowledge gaps concerning the potential benefits and 

risks associated with antidepressant use for CVD among men and women. Furthermore, there is a 

need to address sex-specific associations when examining CVD outcomes. In this current study we 

address the following research question: Is there an association between use of antidepressants and 

risk of MI, and is this association sex-specific?   
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Methods 

Design 

This study used data from the longitudinal population study The Trøndelag Health Study (HUNT). 

The general population in the former county of Nord-Trøndelag in Norway was invited to 

participate at several time points during the last forty years. Of these participants, those who used 

antidepressants were compared to those who did not use antidepressants. This study includes those 

aged 20 or older who participated at HUNT2 (1995-1997) and HUNT3 (2006-2008) surveys. The 

HUNT study has been covered in more detail elsewhere (40). Participants were aged 20 or older. 

The participants’ data were matched with records from the Norwegian Prescription Database 

(NorPD) and the Norwegian Cause of Death Registry (DÅR). The NorPD recorded participants’ use 

of prescription drugs, and the DÅR recorded participants who have died as well as the cause of 

death. The follow-up period was until 31st of December 2008, with an average time of 10.73 years 

between HUNT2 and HUNT3 surveys. 

 

Participants 

A total of 31 765 participants were included in this study, with a mean age of 50.36 (SD = 17.41) 

measured at the HUNT2 survey. Of these, 14 875 (46.83%) were male. See Figure 1 for a flow chart 

of participants and analyses. Of the 65 237 participants in the HUNT2 survey, 37 071 (56.83%) 

participated in the HUNT3 survey. A total of 93 898 people were invited to the HUNT2 survey, and 

69.5 percent accepted. A total of 93 860 were invited to the HUNT3 survey, and 54.1 percent 

accepted. Non-participants in the HUNT3 survey were more likely to be younger, male, of lower 

socio-economic status, and suffering from certain diseases like diabetes mellitus, CVD, and 

psychiatric disorders (41).  

 

(Insert Figure 1 about here) 
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Measures 

Myocardial infarction. At the HUNT2 and HUNT3 surveys, participants were asked whether they 

had previously had a MI, and if answered positively, how old they were at the time of the first MI. 

We used the DÅR records to identify those participants who had participated at HUNT2 but died of 

an MI in the time between HUNT2 and the end of HUNT3. 

Antidepressant use. Participants were asked at the HUNT2 surveys whether they had used 

antidepressants during the last twelve months. Additionally, we used records from the NorPD to 

find those who had got prescriptions for antidepressants in the years between HUNT2 and HUNT3. 

The NorPD started in 2004, so it does not contain data for participants who used antidepressants 

exclusively before that time. It records anyone who got one or more prescriptions for an 

antidepressant according to the following ATC-codes: N06AA (TCA, tricyclic antidepressants), 

N06AB (SSRI, Selective serotonin reuptake inhibitors), N06AF (Monoamine oxidase inhibitors, 

non-selective), N06AG (Monoamine oxidase A inhibitors), N06AX (Other antidepressants). It also 

recorded the date the prescription was dispensed. From this, we generated a measure of whether 

participants had used antidepressants before HUNT3. Participants who used antidepressants 

exclusively between the period 1997 to 2004 were not included in this measure. The most common 

types of antidepressants prescribed were SSRIs; atypical and other antidepressants; and TCA. There 

were no users of non-selective monoamine oxidase inhibitors. Several participants used more than 

one type of antidepressant, and for some it was unknown which type of antidepressant they used. 

For more exact numbers, see Table 1.  

Depression and anxiety. Symptoms of depression and anxiety were measured at HUNT2 using the 

Hospital Anxiety and Depression Scale (HADS) (42) includes 14 items with a 4-point scale 

indicating how the respondent has felt over a 2-week period prior to measurement. It was developed 

to measure the non-somatic symptoms of anxiety and depression and has demonstrated good 
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validity (43). In this study, a Norwegian translation of HADS developed for the HUNT study was 

used. Anxiety and depression were operationalised as continuous measures, and HADS has 

presented good psychometric properties in the general population in this age group (44). 

In the analyses, we adjusted for the effect of several variables, measured at HUNT2. 

Waist-hip ratio (WHR): The circumferences of the waist and hip were measured using a steel-band 

while participants were standing and rounded to the nearest centimetre. The waist was measured at 

the height of the umbilicus, and the hip at the thickest part. 

Diabetes: Participants indicated whether they had diabetes mellitus. Self-report of diabetes in 

HUNT has been validated against general practitioner data (45).  

Blood pressure: Systolic blood pressure was measured by specifically trained nurses using a non-

invasive blood pressure monitor based on oscillometry, with a cuff adjusted for arm circumference. 

Blood pressure was measured three times, and a mean was calculated from the second and third 

observations to ensure reliable measurements.  

Cholesterol: Total serum cholesterol was measured applying an enzymatic colorimetric cholesterol 

esterase method (40). 

Smoking: Participants were asked how many years they had smoked tobacco daily. 

 

(Insert Table 1 around here) 

 

Statistical analyses 

We used block-wise, hierarchical logistic regression to investigate the association of antidepressant 

use with the risk of having a non-fatal or fatal MI. Initially, we investigate a model with only 

antidepressant use and depression symptoms, adjusting for sex and age. Then we ran a second 

model, adding anxiety and other covariates representing the main risk factors (46): Diabetes, blood 

pressure, cholesterol, WHR, number of years participants smoked, age, and sex. Afterwards, we 
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investigated potentially divergent sex effects by running separate models for men and women. 

Additionally, we included an interaction term between antidepressant use and sex in the models, by 

creating a product of antidepressant use (0 = no use, 1 = use) and sex (0 = woman, 1 = man). All 

analyses were run in R v. 3.6.3. For the analyses, participants who had their first antidepressant 

prescription after having an MI were considered as not having used antidepressants. This was 

because having an MI is known to increase the likelihood of being depressed (47) and thus 

increasing the risk of using antidepressants. Similarly, those who died of an MI after the 31st of 

December 2008 (the last year of the HUNT3 survey), were not considered as having had an MI. 

This was because the last record of participants having survived an MI would have been know at 

HUNT3, and this ensured that the death dates would not run longer than the alive dates. Participants 

who reported MI or angina prior at HUNT2 were excluded from the analyses, in addition to 

participants with missing data on one or more of the predictors or outcome variables. Additional 

analyses were performed to examine the associations of different types of antidepressants: TCA, 

SSRI and other antidepressants. There were not enough registered users of monoamine oxidase 

inhibitors to allow for analyses of this group. In these analyses, some participants used more than 

one type of antidepressant and were thus included in more than one analysis. To examine a possible 

healthy user effect, antidepressant users were compared to non-users on all variables included in the 

study using t-tests and Pearson’s chi-square tests. For continuous variables, heteroskedasticity was 

tested using Levene’s test, and where present, Welch’s correction was used for the t-test. Since 

continuous scales were used for anxiety and depression symptoms, the odds ratio (OR) represents 

the relative change in odds associated with a one-unit change in the HADS scale of these variables. 

At the request of reviewers, we also included an analysis of binary depression (no depression vs. 

depression) and antidepressant use on the risk of MI. In this analysis, we used the recommended 

cut-off score of 8 for possible cases of depression (42). "No depression and no antidepressant use" 

was set as the reference group. 
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Ethical considerations 

Participation in the HUNT study was voluntary, and participants signed statements that they agreed 

their data could be used for research and connected to other national databases. NorPD and DÅR 

were responsible for matching the participants from HUNT to the data on their records, and we did 

not have access to the key used to do this matching. The protocols for the HUNT2 and HUNT3 

surveys were approved by the Regional Committee for Medical and Health Research Ethics (REK) 

prior to this specific study (REK reference numbers 152/95/AH/JGE and 4.2006.250 respectively). 

A specific request for approval was made for the linkage to the mortality register (DÅR) and the 

NorPD (REK reference number 2018/619/REK).   
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Results 

Descriptive statistics are shown in Table 2. Among the participants, 4055 (12.77%) used 

antidepressants. More women than men used antidepressants (16.65% vs. 8.36%, χ2 = 1242.31, p 

< .001). Of the total sample, 1047 had a fatal (n = 404) or non-fatal (n = 649) MI (6 participants had 

both), and men were overrepresented in both outcomes.  

 

(Insert Table 2 around here) 

 

The results of the logistic regression analyses are shown in Table 3. The odds ratio of antidepressant 

use on MI was 0.52, 95% CI [0.40, 0.67], indicating that antidepressant use was associated with 

significantly reduced odds of having an MI. Depression symptoms increased the risk of MI in the 

initial model (OR = 1.02 [1.00, 1.05]). Adding covariates to the model did not ameliorate the 

association of antidepressant use substantially, as it remained at 0.49 [0.38, 0.64]. Depression 

symptoms had a marginal association with MI (OR = 1.03 [1.00, 1.06]) and anxiety symptoms did 

not have a significant association with the odds of having an MI in the fully adjusted model 

including other risk factors and antidepressant use. The traditional risk factors of diabetes, waist-hip 

ratio, cholesterol, smoking, blood pressure all had significant associations with MI. Men were more 

likely to have an MI, OR = 1.77 [1.46, 2.15]. The fully adjusted model including known risk factors 

had a significantly better fit than the partially adjusted model including only antidepressant use and 

depression symptoms, χ2 = 418.16, p < .001, and R2McFadden increased from 0.19 to 0.23. 

 

(Insert Table 3 around here) 

 

When running separate analyses for men and women, the initial associations of antidepressant use 

were 0.46 [0.31, 0.68] and 0.57 [0.40, 0.80] for women and men respectively. After adjusting for 
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additional variables this association was strengthened further to 0.53 (0.37, 0.75) for men, while it 

remained stable for women. The models had somewhat larger R2McFadden values for women than for 

men (0.30 vs. 0.19 for Model 2). We ran analyses testing a potential interaction between 

antidepressant use and sex. The interaction term was not significant, OR = 1.16, 95% CI [0.69, 

1.94], indicating the absence of a sex-specific effect of antidepressant use on MI.  

 

Follow-up analyses were performed with three different categories of antidepressants (see Table 4). 

Fully adjusted logistic regression models were run on the total sample, women and men, for each of 

the following three categories: TCA, SSRI and other antidepressants. Both TCA and SSRI were 

linked to a significant reduction in risk of MI across all three groups. There were no significant 

associations of other antidepressants with MI risk.  

 

(Insert Table 4 around here) 

 

The results from the bivariate analysis of differences between antidepressant users and non-users 

are presented in Table 5. The largest differences were observed in anxiety and depression symptoms 

where the antidepressant users scored higher (d = -.67 and -.47 respectively, representing a 

moderate to large effect size (48)). Non-users had higher systolic blood pressure, while 

antidepressant users had higher waist-hip ratio, higher cholesterol level, had smoked for longer and 

were more likely to be women (φ = 0.12). The effect size for the variables other than anxiety and 

depression symptoms were small, the highest observed for smoking (d = -.22). 

 

(Insert Table 5 around here) 
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Comparing the OR of having an MI in different groups using “no depression/no antidepressant use” 

as the reference group showed that those with a depression score above 7 and not using 

antidepressants had the highest odds, while those non-depressed using antidepressants had the 

lowest odds (Table 6).  

 

(Insert Table 6 around here)  
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Discussion 

In this study, antidepressant use was associated with reduced risk of incident MI. This association 

was stable after adjusting for anxiety symptoms, depression symptoms, and traditional risk factors. 

The odds of having an MI were lower for those taking antidepressants versus those who did not. 

Men had an increased risk of having MI, but the negative association between antidepressant use 

and MI was stronger for women. Despite this, we found no evidence of an interaction between 

antidepressant use and sex. Consistent with other studies (49-51), more women than men used 

antidepressants. The results could imply that antidepressants have a cardioprotective effect, 

consistent with other studies that have found that antidepressants are not linked to increased risk of 

CVD (52, 53) or reduces the risk (24, 54, 55). From our results it is not evident whether the 

antidepressants have a direct attenuating effect on the risk of MI, or if they indirectly reduce the risk 

of MI by treating depression. As other studies suggesting that antidepressant use might be harmful 

in a non-CVD population (24), the result from this study contradicts this assumption. As 

antidepressants might be used for treatment for other than depression (6), it is plausible that 

antidepressant use has a general preventive effect, not only for depressed individuals. However, this 

warrants further investigation in large scale studies, as there are significant side-effects of 

antidepressant use. 

 

We did not have information on diagnoses of depression, and we were therefore unable to adjust for 

the presence of a depression diagnosis in the participants. Since antidepressants are commonly 

prescribed to treat depression, and depression has been linked to increased risk of MI (5) it is thus a 

possible confounding indicator. At the HUNT2 survey, however, participants indicated the level of 

depression symptoms they were experiencing at the time. Depression was a weak (total sample) and 

not significant (male and female) predictor of MI when adjusting for known risk factors. This was 

unexpected given prior findings in the same population (56, 57) and in general on depression as a 
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risk factor for CVD and MI (4, 5, 58) This surprising finding can be explained by depression being 

measured earlier than both antidepressant use and MI, or that the other risk factors are given more 

predictive power in sex-specific analysis. We examined the differences among antidepressant users 

and non-users on the variables included in the main analyses. Antidepressant users were more 

depressed and anxious, had a longer history of daily smoking. For the other health variables, the 

differences were marginal, which did not indicate the presence of a healthy user bias. 

Most of the participants in the study used SSRI type antidepressants, but a large portion of those 

using antidepressant reported combined use of different types. We did not analyse dosage and the 

number of prescriptions a patient received. As the literature indicated that different types of 

antidepressant medications differently affect risk of CVD outcome (29), and that TCAs are more 

cardiotoxic than e.g. SSRI (19) we did secondary analyses of the association between different 

types of antidepressant medication and MI. Contrary to our expectations, the analysis showed that 

both TCA and SSRI had significant negative associations with MI risk, though other antidepressant 

medication did not. 

 

Strengths and limitations 

Because the NorPD was established in 2004 and the HUNT3 survey ended in 2008, there was a 

limited time in which the relationship between antidepressants and MI could be discovered. 

Participants were asked at the HUNT2 Survey to indicate whether they had used antidepressants 

during the last twelve months. Otherwise, all data on antidepressant use came from between 2004 

and the end of HUNT3 survey in 2008. Since the HUNT2 survey ended in 1997, there is a gap in 

the data between when depression and anxiety were assessed and when data on antidepressant use 

could be assessed, and this represents an important limitation in this study. We specifically excluded 

participants with prior CVD. However, other studies have found that antidepressants are less likely 

to impact the risk of cardiovascular events in post-CVD patients (23). Since we excluded 
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participants with previous cases of CVD, the results cannot be generalised to post-CVD patients. 

However, lack of specificity in outcome has hampered the general research, and focusing on a 

population free of CVD at baseline, running separate analysis for men and women, and addressing 

one specific outcome, i.e. MI, represent a strength of this study. 

 

Other strengths of this study include robust analyses, a large sample, and inclusion of the traditional 

risk factors as covariates. As the participants were followed for several years, we could identify 

those who received antidepressants before they had an MI. The use of registry data also eliminates 

some of the problems with self-reported data. However, some data were self-reported, like smoking, 

diabetes and non-fatal MI. It should be noted that several of the self-reported variables in HUNT, 

including diabetes, have been validated against register data (45). We were unable to adjust for the 

presence of a diagnosis of depression, so we cannot conclude that antidepressant use reduces the 

risk of MI among clinically depression patients. However, when adjusting for symptom-level 

depression among initially CVD-free participants, antidepressant use was associated with a reduced 

risk of MI.  

 

Conclusion 

The results add to the growing list of studies that show antidepressants to be safe in terms of 

cardiovascular risk. Although limitations apply to CVDs other than MI and concerning dosage and 

duration of antidepressant use, our results indicate that men and women with no known history of 

CVD, are equally likely to benefit in terms of MI risk in receiving antidepressant medication, and 

that this applies for both SSRI and TCA. 



18/23 

 

References 

1. Liu Q, He H, Yang J, Feng X, Zhao F and Lyu J. Changes in the global burden of depression 
from 1990 to 2017: Findings from the Global Burden of Disease study. Journal of Psychiatric 
Research 2020;126:134-140. 

2. Tamblyn R, Bates DW, Buckeridge DL, Dixon W, Forster AJ, Girard N, Haas J, Habib B, 
Kurteva S, Li J and Sheppard T. Multinational comparison of new antidepressant use in older 
adults: a cohort study. BMJ Open 2019;9:e027663. 

3. Jakobsen JC, Gluud C and Kirsch I. Should antidepressants be used for major depressive 
disorder? BMJ Evidence-Based Medicine 2020;25:130-130. 

4. Gan Y, Gong Y, Tong X, Sun H, Cong Y, Dong X, Wang Y, Xu X, Yin X, Deng J, Li L, Cao S and 
Lu Z. Depression and the risk of coronary heart disease: A meta-analysis of prospective cohort 
studies. BMC Psychiatry 2014;14(1):1-11. 

5. Wu Q and Kling JM. Depression and the risk of myocardial infarction and coronary death. 
Medicine 2016;95:e2815. 

6. Reis G, dos Santos Moreira-Silva EA, Silva DCM, Thabane L, Milagres AC, Ferreira TS, dos 
Santos CVQ, de Souza Campos VH, Nogueira AMR, de Almeida APFG, Callegari ED, de 
Figueiredo Neto AD, Savassi LCM, Simplicio MIC, Ribeiro LB, Oliveira R, Harari O, Forrest JI, 
Ruton H, Sprague S, McKay P, Glushchenko AV, Rayner CR, Lenze EJ, Reiersen AM, Guyatt GH 
and Mills EJ. Effect of early treatment with fluvoxamine on risk of emergency care and 
hospitalisation among patients with COVID-19: The TOGETHER randomised, platform clinical 
trial. The Lancet Global Health 2022;10:e42-e51. 

7. Mortensen JK, Larsson H, Johnsen SP and Andersen G. Post stroke use of selective serotonin 
reuptake inhibitors and clinical outcome among patients with ischemic stroke: A nationwide 
propensity score–matched follow-up study. Stroke 2013;44:420-426. 

8. Hansen RA, Khodneva Y, Glasser SP, Qian J, Redmond N and Safford MM. Antidepressant 
medication use and its association with cardiovascular disease and all-cause mortality in the 
Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study. Annals of 
Pharmacotherapy 2016;50:253-261. 

9. de Groot M, Marrero D, Mele L, Doyle T, Schwartz F, Mather KJ, Goldberg R, Price DW, Ma Y 
and Knowler WC. Depressive symptoms, antidepressant medication use, and inflammatory markers 
in the diabetes prevention program. Psychosomatic Medicine 2018;80:167-173. 

10. Jang HY, Kim JH, Song Y-K, Shin J-Y, Lee H-Y, Ahn YM, Oh JM and Kim I-W. Antidepressant 
use and the risk of major adverse cardiovascular events in patients without known cardiovascular 
disease: A retrospective cohort study. Frontiers in Pharmacology 2020;11. 

11. Kostev K, Rex J, Eith T and Heilmaier C. Which adverse effects influence the dropout rate in 
selective serotonin reuptake inhibitor (SSRI) treatment? Results for 50,824 patients. GMS German 
Medical Science 2014;12. 



19/23 

 

12. Ventetuolo CE, Barr RG, Bluemke DA, Jain A, Delaney JAC, Hundley WG, Lima JAC and 
Kawut SM. Selective serotonin reuptake inhibitor use is associated with right ventricular structure 
and function: The MESA-Right Ventricle Study. PLOS ONE 2012;7:e30480. 

13. de Abajo FJ, Montero D, Rodriguez LAG and Madurga M. Antidepressants and risk of upper 
gastrointestinal bleeding. Basic and Clinical Pharmacology and Toxicology 2006;98:304-310. 

14. Flöck A, Zobel A, Bauriedel G, Tuleta I, Hammerstingl C, Höfels S, Schuhmacher A, Maier W, 
Nickenig G and Skowasch D. Antiplatelet effects of antidepressant treatment: A randomized 
comparison between escitalopram and nortriptyline. Thrombosis Research 2010;126:e83-e87. 

15. Coupland C, Dhiman P, Morriss R, Arthur A, Barton G and Hippisley-Cox J. Antidepressant use 
and risk of adverse outcomes in older people: population based cohort study. BMJ 2011;343:d4551-
d4551. 

16. Siepmann T, Penzlin AI, Kepplinger J, Illigens BM-W, Weidner K, Reichmann H and Barlinn K. 
Selective serotonin reuptake inhibitors to improve outcome in acute ischemic stroke: Possible 
mechanisms and clinical evidence. Brain and Behavior 2015;5(10):e00373. 

17. Almuwaqqat Z, Jokhadar M, Norby FL, Lutsey PL, O'Neal WT, Seyerle A, Soliman EZ, Chen 
LY, Bremner JD, Vaccarino V and Alonso AJSA. Association of antidepressant medication type with 
the incidence of cardiovascular disease in the ARIC study. Journal of the American Heart 
Association 2019;8:e012503. 

18. Pacher P and Kecskemeti V. Cardiovascular side effects of new antidepressants and 
antipsychotics: New drugs, old concerns? Current Pharmaceutical Design 2004;10:2463-2475. 

19. Undela K, Parthasarathi G and John SS. Impact of antidepressants use on risk of myocardial 
infarction: A systematic review and meta-analysis. Indian Journal of Pharmacology 2015;47:256-
262. 

20. Nezafati MH, Eshraghi A, Vojdanparast M, Abtahi S and Nezafati P. Selective serotonin 
reuptake inhibitors and cardiovascular events: A systematic review. Journal of Research in Medical 
Sciences 2016;21(66):1-7. 

21. Stewart JC, Polanka BM, So-Armah KA, White JR, Gupta SK, Kundu S, Chang C-CH and 
Freiberg MS. Associations of total, cognitive/affective, and somatic depressive symptoms and 
antidepressant use with cardiovascular disease–relevant biomarkers in HIV: Veterans Aging Cohort 
Study. Psychosomatic Medicine 2020;82:461-470. 

22. Rieckmann N, Kronish IM, Shapiro PA, Whang W and Davidson KW. Serotonin reuptake 
inhibitor use, depression, and long-term outcomes after an acute coronary syndrome: A prospective 
cohort study. JAMA Internal Medicine 2013;173:1150. 

23. Maslej MM, Bolker BM, Russell MJ, Eaton K, Durisko Z, Hollon SD, Swanson GM, Jr. JAT, 
Mulsant BH and Andrews PW. The mortality and myocardial effects of antidepressants are 
moderated by preexisting cardiovascular disease: A meta-analysis. Psychotherapy and 
Psychosomatics 2017;86:268-282. 



20/23 

 

24. Lavoie KL, Paine NJ, Pelletier R, Arsenault A, Diodati JG, Campbell TS, Pilote L and Bacon 
SL. Relationship between antidepressant therapy and risk for cardiovascular events in patients with 
and without cardiovascular disease. Health Psychology 2018;37:989-999. 

25. Hazuda HP, Gaussoin SA, Wing RR, Yanovski SZ, Johnson KC, Coday M, Wadden TA, Horton 
ES, Dorsten BV and Knowler WC. Long-term association of depression symptoms and 
antidepressant medication use with incident cardiovascular events in the Look AHEAD (Action for 
Health in Diabetes) clinical trial of weight loss in type 2 diabetes. Diabetes Care 2019;42:910-918. 

26. Albrektsen G, Heuch I, Løchen M-L, Thelle DS, Wilsgaard T, Njølstad I and Bønaa KH. 
Lifelong gender gap in risk of incident myocardial infarction. JAMA Internal Medicine 
2016;176:1673. 

27. Appelman Y, van Rijn BB, ten Haaf ME, Boersma E and Peters SAE. Sex differences in 
cardiovascular risk factors and disease prevention. Atherosclerosis 2015;241:211-218. 

28. Barth C, Villringer A and Sacher J. Sex hormones affect neurotransmitters and shape the adult 
female brain during hormonal transition periods. Frontiers in Neuroscience 2015;9:37. 

29. LeGates TA, Kvarta MD and Thompson SM. Sex differences in antidepressant efficacy. 
Neuropsychopharmacology 2019;44(1):140-154. 

30. Albrektsen G, Heuch I, Løchen M-L, Thelle DS, Wilsgaard T, Njølstad I and Bønaa KH. Risk of 
incident myocardial infarction by gender: Interactions with serum lipids, blood pressure and 
smoking. The Tromsø Study 1979-2012. Atherosclerosis 2017;261:52-59. 

31. Cho L, Davis M, Elgendy I, Epps K, Lindley KJ, Mehta PK, Michos ED, Minissian M, Pepine 
C, Vaccarino V and Volgman AS. Summary of updated recommendations for primary prevention of 
cardiovascular disease in women: JACC state-of-the-art review. Journal of the American College of 
Cardiology 2020;75:2602-2618. 

32. Zhao M, Woodward M, Vaartjes I, Millett ERC, Klipstein-Grobusch K, Hyun K, Carcel C and 
Peters SAE. Sex differences in cardiovascular medication prescription in primary care: a systematic 
review and meta-analysis. Journal of the American Heart Association 2020;9. 

33. Hamano T, Li X, Lönn SL, Nabika T, Shiwaku K, Sundquist J and Sundquist K. Depression, 
stroke and gender: Evidence of a stronger association in men. Journal of Neurology, Neurosurgery 
and Psychiatry 2015;86(3):319-323. 

34. Langvik E and Nordahl HM. Anhedonic depression, history of depression, and anxiety as 
gender-specific risk factors of myocardial infarction in healthy men and women: The HUNT study. 
Health Psychology Open 2014;1(1). 

35. Franconi F, Brunelleschi S, Steardo L and Cuomo V. Gender differences in drug responses. 
Pharmacological Research 2007;55(2):81-95. 

36. Bigos KL, Pollock BG, Stankevich BA and Bies RR. Sex differences in the pharmacokinetics 
and pharmacodynamics of antidepressants: An updated review. Gender Medicine 2009;6:522-543. 



21/23 

 

37. EUGenMed, Cardiovascular Clinical Study Group, Regitz-Zagrosek V, Oertelt-Prigione S, 
Prescott E, Franconi F, Gerdts E, Foryst-Ludwig A, Maas AH, Kautzky-Willer A, Knappe-Wegner 
D, Kintscher U, Ladwig KH, Schenck-Gustafsson K and Stangl V. Gender in cardiovascular 
diseases: Impact on clinical manifestations, management, and outcomes. European Heart Journal 
2016;37:24-34. 

38. Sramek JJ, Murphy MF and Cutler NR. Sex differences in the psychopharmacological treatment 
of depression. Dialogues in Clinical Neuroscience 2016;18:447-457. 

39. Cugusi L and Mercuro G. A systematic overview to quantify the gender imbalance in 
cardiovascular rehabilitation trials. European Journal of Preventive Cardiology 2019;26:776-781. 

40. Holmen J, Midthjell K, Krüger Ø, Langhammer A, Holmen TL, Bratberg GH, Vatten L and 
Lund-Larsen PG. The Nord-Trøndelag Health Study 1995-97 (HUNT 2): Objectives, contents, 
methods and participation. Norsk Epidemiologi 2003;13(1):19-32. 

41. Langhammer A, Krokstad S, Romundstad P, Heggland J and Holmen J. The HUNT study: 
Participation is associated with survival and depends on socioeconomic status, diseases and 
symptoms. BMC Medical Research Methodology 2012;12:143. 

42. Zigmond AS and Snaith RP. The Hospital Anxiety and Depression Scale. Acta Psychiatrica 
Scandinavica 1983;67(361-370). 

43. Bjelland I, Dahl AA, Haug TT and Neckelmann D. The validity of the Hospital Anxiety and 
Depression Scale. An updated literature review. Journal of psychosomatic research 2002;52(2):69-
77. 

44. Djukanovic I, Carlsson J and Årestedt K. Is the Hospital Anxiety and Depression Scale (HADS) 
a valid measure in a general population 65-80 years old? A psychometric evaluation study. Health 
and Quality of Life Outcomes 2017;15:193. 

45. Midthjell K, Holmen J, Bjørndal A and Lund-Larsen G. Is questionnaire information valid in the 
study of a chronic disease such as diabetes? The Nord-Trøndelag diabetes study. Journal of 
Epidemiology & Community Health 1992;46:537-542. 

46. Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Bäck M, Benetos A, Biffi A, 
Boavida J-M, Capodanno D, Cosyns B, Crawford C, Davos CH, Desormais I, Angelantonio ED, 
Franco OH, Halvorsen S, Hobbs FDR, Hollander M, Jankowska EA, Michal M, Sacco S, Sattar N, 
Tokgozoglu L, Tonstad S, Tsioufis KP, van Dis I, van Gelder IC, Wanner C, Williams B, Backer 
GD, Regitz-Zagrosek V, Aamodt AH, Abdelhamid M, Aboyans V, Albus C, Asteggiano R, Bäck M, 
Borger MA, Brotons C, Čelutkienė J, Cifkova R, Cikes M, Cosentino F, Dagres N, Backer TD, 
Bacquer DD, Delgado V, Ruijter HD, Dendale P, Drexel H, Falk V, Fauchier L, Ference BA, 
Ferrières J, Ferrini M, Fisher M, Fliser D, Fras Z, Gaita D, Giampaoli S, Gielen S, Graham I, 
Jennings C, Jorgensen T, Kautzky-Willer A, Kavousi M, Koenig W, Konradi A, Kotecha D, 
Landmesser U, Lettino M, Lewis BS, Linhart A, Løchen M-L, Makrilakis K, Mancia G, Marques-
Vidal P, McEvoy JW, McGreavy P, Merkely B, Neubeck L, Nielsen JC, Perk J, Petersen SE, 
Petronio AS, Piepoli M, Pogosova NG, Prescott EIB, Ray KK, Reiner Z, Richter DJ, Rydén L, 



22/23 

 

Shlyakhto E, Sitges M, Sousa-Uva M, Sudano I, Tiberi M, Touyz RM, Ungar A, Verschuren WMM, 
Wiklund O, Wood D, Zamorano JL, Smulders YM, Carballo D, Koskinas KC, Bäck M, Benetos A, 
Biffi A, Boavida J-M, Capodanno D, Cosyns B, Crawford CA, Davos CH, Desormais I, 
Angelantonio ED, Duran OHF, Halvorsen S, Hobbs FDR, Hollander M, Jankowska EA, Michal M, 
Sacco S, Sattar N, Tokgozoglu L, Tonstad S, Tsioufis KP, van Dis I, van Gelder IC, Wanner C and 
Williams B. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. 
European Journal of Preventive Cardiology 2021. 

47. Thombs BD, Bass EB, Ford DE, Stewart KJ, Tsilidis KK, Patel U, Fauerbach JA, Bush DE and 
Ziegelstein RC. Prevalence of depression in survivors of acute myocardial infarction. Journal of 
General Internal Medicine 2006;21:30-38. 

48. Cohen J. A power primer. Psychological Bulletin 1992;112(1):155-159. 

49. Lewer D, O'Reilly C, Mojtabai R and Evans-Lacko S. Antidepressant use in 27 European 
countries: Associations with sociodemographic, cultural and economic factors. The British Journal 
of Psychiatry 2015;207:221-226. 

50. Moore TJ and Mattison DR. Adult utilization of psychiatric drugs and differences by sex, age, 
and race. JAMA Internal Medicine 2017;177:274. 

51. Norwegian Institute of Public Health: Statistics from the Norwegian Prescription Database. 
2020. 

52. Seldenrijk A, Vogelzangs N, Batelaan NM, Wieman I, van Schaik DJF and Penninx BJWH. 
Depression, anxiety and 6-year risk of cardiovascular disease. Journal of Psychosomatic Research 
2015;78:123-129. 

53. Kim JH, Song Y-k, Jang HY, Shin J-y, Lee H-y, Ahn YM, Oh JM and Kim I-w. Major adverse 
cardiovascular events in antidepressant users within patients with ischemic heart diseases: A 
nationwide cohort study. Journal of Clinical Psychopharmacology 2020;40(5):475-481. 

54. Coupland C, Hill T, Morriss R, Moore M, Arthur A and Hippisley-Cox J. Antidepressant use and 
risk of cardiovascular outcomes in people aged 20 to 64: Cohort study using primary care database. 
BMJ 2016;352:i1350. 

55. Alqdwah-Fattouh R, Rodríguez-Martín S, Abajo FJd, González-Bermejo D, Gil M, García-
Lledó A and Bolúmar F. Differential effects of antidepressant subgroups on risk of acute myocardial 
infarction: A nested case–control study. British Journal of Clinical Pharmacology 2020;86:2040-
2050. 

56. Gustad LT, Laugsand LE, Janszky I, Dalen H and Bjerkeset O. Symptoms of anxiety and 
depression and risk of acute myocardial infarction: The HUNT 2 study. European Heart Journal 
2014;35(21):1394-1403. 

57. Langvik E and Hjemdal O. Symptoms of depression and anxiety before and after myocardial 
infarction: The HUNT 2 and HUNT 3 study. Psychology, Health & Medicine 2015;20:560-569. 



23/23 

 

58. Nicholson A, Kuper H and Hemingway H. Depression as an aetiologic and prognostic factor in 
coronary heart disease: A meta-analysis of 6362 events among 146 538 participants in 54 
observational studies. European Heart Journal 2006;27(23):2763-2774. 

 



Participated at HUNT2
(N = 65 299)

No MI event
(N = 30 718)

Excluded (N = 8666)
- Had MI or angina prior to 

HUNT2
- Unknown MI status at the 

end of 2008
- Unknown timing of MI 

event relative to AD use
- Missing answers on model 

variables

Invited to HUNT2
(N = 93 898)

Sample used for analysis
(N = 31 765)

MI event
(N = 1047)
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Table 1. Number of participants using various antidepressants 
 Women Men 

 Using Percent Using Percent 
TCA 842 29.9% 324 26.1% 
SSRI 1526 54.3% 627 50.4% 
MAO-A 28 1.0% 8 0.6% 
Other 751 26.7% 357 28.7% 
Unknown 212 7.5% 140 11.3% 
Any antidepressant 2812   1243   
Note. TCA: Tricyclic antidepressants. SSRI: Selective serotonin reuptake inhibitors. 
MAO-A: Monoamine oxidase A inhibitors. Other: Other antidepressants. For some 
participants it is unknown which antidepressant they used. Percent shows the 
percentage of all the antidepressant users that used this antidepressant. Note that the 
first four rows are not mutually exclusive, a participant may have used more than one 
type of antidepressant. 

 



 

 

 

Table 2. Descriptive statistics and differences according to MI status (N = 31 765).     
 Women  Men 

 No MI (N = 16 560) Had MI (N = 330) p  No MI (N = 14 158) Had MI (N = 717) p 
Depression 3.03 (2.84) 3.83 (2.95) < 0.001  3.33 (2.81) 3.87 (3.06) < 0.001 
Anxiety 4.41 (3.34) 3.99 (3.37)    0.026  3.88 (3.00) 3.47 (2.99) < 0.001 
Age 44.54 (12.91) 64.74 (12.72) < 0.001  45.10 (12.50) 59.10 (12.64) < 0.001 
Smoking 9.78 (11.89) 17.51 (17.86) < 0.001  11.38 (13.39) 24.11 (16.86) < 0.001 
Waist-Hip ratio 0.79 (0.06) 0.82 (0.06) < 0.001  0.89 (0.05) 0.92 (0.05) < 0.001 
Cholesterol 5.72 (1.23) 6.92 (1.26) < 0.001  5.76 (1.12) 6.49 (1.08) < 0.001 
SBP 129 (19) 155 (25) < 0.001  136 (16) 149 (20) < 0.001 
Antidepressant use        
   No 13779 (83.2%) 299 (90.6%) < 0.001  12953 (91.5%) 679 (94.7%)    0.002 
   Yes 2781 (16.8%) 31 (9.4%)   1205 (8.5%) 38 (5.3%)  
Diabetes        
   No 16384 (98.9%) 300 (90.9%) < 0.001  13956 (98.6%) 677 (94.4%) < 0.001 
   Yes 176 (1.1%) 30 (9.1%)     202 (1.4%) 40 (5.6%)   
Note. Continuous variables show mean (standard deviation), categorical variables show frequency (percentage). MI = myocardial infarction, SBP 
= systolic blood pressure. Units for the variables: Depression and anxiety: scores ranging from 0–21. Age and smoking: years. Cholesterol: 
mmol/L. SBP: mmHg.  

 
  



 

 

Table 3. Association of antidepressant use and risk of myocardial infarction 
      

 Whole sample (N = 31 765) Women (N = 16 890) Men (N = 14 875) 
 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

Predictors OR         (95% CI) OR         (95% CI) OR         (95% CI) OR         (95% CI) OR         (95% CI) OR         (95% CI) 
Antidepressant use 0.52*** (0.40, 0.67) 0.49*** (0.38, 0.64) 0.46*** (0.31, 0.68) 0.46*** (0.31, 0.68) 0.57** (0.40, 0.80) 0.53*** (0.37, 0.75) 
Depression 1.02*     (1.00, 1.05) 1.03*     (1.00, 1.06) 1.04       (1.00, 1.08) 1.05       (1.00, 1.10) 1.02     (0.99, 1.05) 1.02       (0.99, 1.05) 
Anxiety  0.99       (0.96, 1.01)  0.97       (0.93, 1.02)  0.99       (0.96, 1.03) 
Diabetes  2.94*** (2.19, 3.96)  3.93*** (2.48, 6.23)  2.45*** (1.66, 3.60) 
SBP  1.01*** (1.01, 1.02)  1.02*** (1.01, 1.02)  1.01*** (1.01, 1.02) 
Cholesterol  1.35*** (1.28, 1.43)  1.15**   (1.05, 1.27)  1.42*** (1.32, 1.53) 
WHR  14.13*** (4.33, 46.09)  60.10*** (8.55, 422.31)  7.14**   (1.61, 31.71) 
Smoking  1.02*** (1.02, 1.03)  1.03*** (1.02, 1.04)  1.03*** (1.02, 1.03) 
Age 1.10*** (1.10, 1.11) 1.07*** (1.06, 1.08) 1.13*** (1.12, 1.14) 1.10*** (1.09, 1.12) 1.09*** (1.08, 1.10) 1.06*** (1.05, 1.07) 
Gender 2.51*** (2.19, 2.88) 1.77*** (1.46, 2.15)     
R2

McFadden 0.19 0.23 0.24 0.30 0.14 0.19 
LL -3,728.41 -3519.33 -1,242.98 -1154.66 -2,467.47 -2333.47 
AIC 7,466.81 7060.65 2,493.95 2329.32 4,942.93 4686.94 
Note.  *p < .05; **p < .01; ***p < .001. WHR = waist-hip ratio. SBP = systolic blood pressure. Antidepressant use = baseline is no antidepressant use. Diabetes = baseline is non-
diabetic. Gender = baseline is female. MI = myocardial infarction. OR = odds ratio. CI = confidence interval. LL = log likelihood. AIC = Akaike information criterion. Model 1 
includes antidepressant use, depression symptoms, age and sex. Model 2 includes all predictors. Units for the variables: Depression and anxiety: HADS scores ranging from 0–21. 
Age and smoking: years. Cholesterol: mmol/L. SBP: mmHg.  

  



 

 

 

 

Table 4. Odds ratio of the different antidepressant groups on MI risk.   
 Whole sample (N = 31 765) Women (N = 16 890) Men (N = 14 875) 
Antidepressant OR         (95% CI) OR         (95% CI) OR         (95% CI) 
TCA 0.28*** (0.15, 0.53) 0.37*     (0.16, 0.86) 0.21** (0.08, 0.58) 
SSRI 0.45*** (0.31, 0.65) 0.38*** (0.22, 0.65) 0.51** (0.30, 0.84) 
Other 0.64       (0.41, 1.00) 0.64       (0.33, 1.26) 0.63     (0.34, 1.16) 
Note.  *p < .05; **p < .01; ***p < .001. Each row represents a model with one specific antidepressant as the 
predictor, adjusted for all covariates: depression, anxiety, diabetes, systolic blood pressure, cholesterol, waist-hip 
ratio, years smoked, age and gender (the latter only in the first column). MI: Myocardial infarction. OR: Odds ratio. 
CI: Confidence interval. TCA: Tricyclic antidepressants. SSRI: Selective serotonin reuptake inhibitors. Other: 
Other antidepressants. 

 
 
 
 

 

  



 

 

Table 5. Comparison of users of antidepressants with non-users (N = 31,765)   

 Non-users (N = 27,710) AD users (N = 4,055) Group difference Effect size 
Depression 3.00 (2.67) 4.48 (3.55) t(4,744) = -25.44, p < .001a d = -0.47 
Anxiety 3.84 (2.93) 6.21 (4.06) t(4,693) = -35.73, p < .001a d = -0.67 
SBP 133.58 (18.43) 131.57 (18.66) t(31,763) = 6.49, p < .001  d = 0.11 
Cholesterol 5.75 (1.19) 5.87 (1.21) t(31,763) = -5.84, p < .001  d = -0.10 
WHR 0.84 (0.08) 0.83 (0.07) t(5,360) = 7.86, p < .001a d = 0.13 
Smoking 10.53 (12.91) 13.44 (13.19) t(5,254) = -13.14, p < .001a d = -0.22 
Age 45.17 (13.16) 46.36 (12.20) t(5,530) = -5.74, p < .001a d = -0.09 
Diabetes     
  No 27,337 (98.7%) 3,980 (98.2%) χ2(1) = 6.10, p = .014  φ = 0.01 
  Yes 373 (1.3%) 75 (1.8%)   
Sex     
  Women 14,078 (50.8%) 2,812 (69.3%) χ2(1) = 487.67, p < .001  φ = 0.12 
  Men 13,632 (49.2%) 1,243 (30.7%)   
Had MI     
  No 26,732 (96.5%) 3,986 (98.3%) χ2(1) = 36.51, p < .001  φ = 0.03 
  Yes 978 (3.5%) 69 (1.7%)     
Note. AD = antidepressants. SBP = systolic blood pressure. WHR = waist-hip ratio. MI = myocardial infarction. 
Continuous variables show mean (standard deviation), categorical variables show frequency (percentage).  
Independent samples t-tests were used to test group differences on continuous variables. aWelch's approximation 
due to heteroskedasticity. Pearson's chi-square test was used to test group differences on categorical variables. 
Units for the variables: Depression and anxiety: HADS scores ranging from 0–21. Age and smoking: years. 
Cholesterol: mmol/L. SBP: mmHg.  

 
 
 
 

 
 

  



 

 

Table 6. Associations of categorical depression and antidepressant use on risk of MI. 
 N (%) OR p 
No depression, no AD 25,814 (81.27) (reference) 
No depression, AD 3271 (10.30) 0.48 <.001 
Depression, no AD 1896 (5.97) 1.21 .120 
Depression, AD 784 (2.47) 0.64 .077 
Note. Categorical depression was created by using the recommended HADS cut-off 
scores of 8. AD = antidepressant use. OR = odds ratio. MI = myocardial infarction. 
Model adjusted for anxiety, diabetes, systolic blood pressure, cholesterol, waist-hip 
ratio, years smoked, age and sex. 

 
 
 

 


