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Association between propranolol use and suicidal ideation in patients with coronary artery disease: a retrospective cohort study
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ABSTRACT

Objective: To examine through large-scale hospital data analysis whether propranolol use, compared to losartan use, is associated with an increased incidence of suicidal ideation in patients with coronary artery disease (CAD). 

Methods: Our retrospective cohort study was performed using the TriNetX Research Network. Two cohorts were created using TriNetX by filtering for ages 18-75 with a diagnosis of coronary artery disease. Cohort 1 was created by inclusion of losartan use and exclusion of propranolol use, resulting in 505,728 total patients while cohort 2 was created by inclusion of propranolol use and exclusion of losartan use, resulting in 56,284 total patients. These cohorts were compared for the outcome of suicidal ideation, narrowing our final groups to 4,796 patients in cohort 1 and 1,666 patients in cohort 2. The cohorts were comprised of predominantly male, white participants. The average age in the losartan cohort and the propranolol cohort was 65.3 and 62.7, respectively.

Results: Risk analysis demonstrated a 3% elevated risk of a suicidal ideation diagnosis in the propranolol cohort and a 0.90% risk in the losartan cohort. The risk difference was -0.20 (95% CI: -0.022, -0.019, z= -42.465, p < 0.001) with a risk ratio of 0.320 (95% CI: 0.303, 0.339) and an odds ratio of 0.314 (95% CI: 0.297, 0.332). Survival analysis was conducted using the Kaplan-Meier curves, resulting in 98.37% survival for the losartan cohort and 95.31% survival for the propranolol cohort. It also calculated a hazard ratio of 0.317 (95% CI: 0.300,0.335, χ² = 35.044, df = 1, and p-value <0.001). 

Conclusion: We found a significant link between propranolol use and the incidence of suicidal ideation in patients. However, there is a need for further investigation because current literature is inconclusive regarding this issue. Physicians should carefully consider a patient’s history of suicidal ideation before prescribing the drug. 
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BACKGROUND
Coronary artery disease (CAD) has consistently been the leading cause of death not only in the United States but also worldwide, according to the WHO and the CDC (Shahjehan 2025, Murphy 2024, WHO 2024). This disease is caused by a buildup of plaque in blood vessels, resulting in the obstruction of blood flow and an inadequate oxygen supply to the heart (Shahjehan 2025). Common risk factors for CAD include hypertension, obesity, lipid levels, and smoking (Shahjehan 2025, Qing 2025, Ghamari 2024, Bhatt 2006).
Physicians typically prescribe beta-blockers and angiotensin receptor blockers (ARBs) to treat underlying conditions, such as hypertension and angina (Shahjehan 2025, Ghamari 2024, Bhatt 2006), Zacharias 1970, Srivastava 1964). Beta-blockers, such as propranolol, metoprolol, and atenolol, exhibit their effects by blocking beta-adrenergic receptors, thereby reducing the effects of adrenaline and ultimately slowing heart rate and decreasing blood pressure (Srinivasan 2019, FDA 2011). Specifically, beta-blockers are well-established as treatment for coronary artery disease and has been found to improve mortality risk in these patients (Haim 1998, Jonas 1996). Beta-blockers can be selective or non-selective, and they can be hydrophilic or lipophilic (Srinivasan 2019, FDA 2011, Westerlund 1985). Propranolol is a non-selective and lipophilic beta-blocker that has garnered considerable attention over the years due to its ability to cross the blood-brain barrier and exert its effects on the central nervous system (Shahjehan 2025, Srinivasan 2019, FDA 2011, Westerlund 1985). Because of this, there have been case reports and studies indicating that propranolol use could lead to depression (Leissner 2024, Kedziora-Kornatowska 2022, Keller 2003, Wall 1967). However, numerous studies have also disproven this idea (Kedziora-Kornatowska 2022, Bornand 2022, Riemer 2021, Luijendijk 2011, Gertsman 1996, Molero 2023).
Many have explored the connection between propranolol and depression, which has led to inconclusive results, but there are few studies examining the relationship between propranolol and suicidal ideation (Kedziora-Kornatowska 2022, Molero 2023). Considering depression and suicidal ideation often coincide, there is a need to delve deeper and explore the connection between propranolol and suicidal ideation (Riera-Serra 2024, Cai 2021, Nordentoft 2011). The present study aims to contribute to the current discourse on whether there is a true association between the use of propranolol and mental health disorders and also explore specifically the relationship between propranolol and suicidal ideation through retrospective data analysis. 

METHODS
This study is a retrospective cohort study conducted utilizing data from the TriNetX Research Network, which is comprised of de-identified electronic health records from 100 healthcare organizations HCO(s). The data is de-identified in compliance with the Health Insurance Portability and Accountability Act (HIPAA), and institutional review board approval was not required for this analysis. 

I. Selection and Description of Participants
[bookmark: _Int_EaZy2fah][bookmark: _Int_8Ouo3tK9]We examined patients between the ages of 18-75 with a diagnosis of atherosclerotic heart disease of native coronary artery without angina pectoris (ICD-10 code I25.10) and created two cohorts for comparison. Our control cohort included patients prescribed with losartan and excluded patients with a history of propranolol use, resulting in a total of 506,562 patients matching the query criteria. Our second cohort included patients prescribed with propranolol and excluded patients with a history of losartan use, generating a total of 56,780 patients matching the query criteria. It is important to note that the demographic values were defined by TriNetX, and the “unknown” variables were counted for patient records that did not include or specify these variables (ex. missing or not recorded by the respective HCO).
Further analysis was performed using the defined outcome measure for incidence of suicidal ideation (ICD-10 code R45.851), assessed between 1 and 1825 days (5 years) after the index event (when the patient first started taking losartan or propranolol, respectively). The final analysis excluded 834 patients in cohort 1 and 496 patients in cohort 2 because they met the index event more than 20 years ago, narrowing down the patient count to 505,728 total patients in cohort 1 and 56,284 total patients in cohort 2. 

II. Statistics
The likelihood of patients being diagnosed with the outcome (suicidal ideation) for individual cohorts was determined through risk (%) (patients with outcome/ patients in cohort), risk difference (difference in the risks in cohort 1 and cohort 2), risk ratio (ratio of risks in cohort 1 and cohort 2), and odds ratio (ratio of the odds in cohort 1 and cohort 2). 
Survival analysis was determined using the Kaplan-Meier curves to evaluate the probability of survival (no diagnosis of suicidal ideation) in both cohorts, measured at daily intervals. A log-rank test was used to compare survival distributions between groups, and the hazard ratio was computed to compare the instantaneous risk of the outcome occurring in one cohort versus the other. 

RESULTS
Using TriNetX, we identified 505,728 patients in the losartan (control) cohort with an average age of 65.3 (SD ± 8.08) and 56,284 patients in the propranolol cohort with an average age of 62.7 (SD ± 9.95). The average age at the index event was 60.9 (SD ± 8.35) for the losartan cohort and 57.8 (SD ± 10.3) for the propranolol cohort. For both cohorts, there were more male patients than female patients. Of the 505,728 patients in the losartan group, 60.2% patients were male (n=304,448), and of the 56,284 patients in the propranolol group, 51.54% patients were male (n=29,010). Additionally, many of the patients were white in both losartan (62.92%, n=318,232) and propranolol (63.2%, n=35,571) groups. Moreover, majority of the patients in both cohorts were not Hispanic or Latino (76.05% in the losartan cohort, 70.65% in the propranolol cohort). Complete demographic characteristics are presented in Table 1.

Table 1: Patient Characteristics
	
	Cohort 1 (Losartan, n = 505,728)
	Cohort 2 (Propranolol, n = 56,284)

	Age
	
	

	Current Age, Mean ± SD
	65.3 ± 8.08
	62.7 ± 9.95

	Age at Index, Mean ± SD
	60.9 ± 8.35
	57.8 ± 10.3

	Gender
	
	

	Female, n (%)
	189,375 (37.45%)
	26,262 (46.66%)

	Male, n (%)
	304,448 (60.2%)
	29,010 (51.54%)

	Unknown, n (%)
	11,905 (2.35%)
	1,012 (1.8%)

	Race
	
	

	White, n (%)
	318,232 (62.92%)
	35,571(63.2%)

	Black of African American, n (%)
	96,055 (18.99%)
	4,483 (7.97%)

	Asian, n (%)
	27,799 (5.5%)
	4,519 (8.03%)

	American Indian or Alaska Native, n (%)
	1,905 (0.38%)
	222 (0.39%)

	Native Hawaiian or Other Pacific Islander, n (%)
	5,097 (1.01%)
	181 (0.32%)

	Other, n (%)
	14,319 (2.83%)
	1,295 (2.3%)

	Unknown, n (%)
	42,321 (8.37%)
	10,013 (17.79%)

	Ethnicitiy
	
	

	Hispanic or Latino, n (%)
	34,736 (6.87%)
	3,177 (5.64%)

	Not Hispanic or Latino, n (%)
	384,592 (76.05%)
	39,762 (70.65%)

	Unknown, n (%)
	86,400 (17.08%)
	13,345 (23.71%)






In this retrospective cohort study, we performed a risk analysis to observe whether patients on propranolol had a significantly higher chance of developing suicidal ideation compared to patients on losartan (Table 2). Of the 505,728 patients in the losartan group 4,796 patients were diagnosed with suicidal ideation after their prescription, and of the 56,284 patients in the propranolol group, 1,666 patients were diagnosed with suicidal ideation after their prescription, resulting in a 0.90% risk and a 3.00% risk, respectively. This indicates that suicidal ideation was found to occur more frequently in patients taking propranolol. The risk ratio was 0.320 (95% CI = 0.303,0.339), and the odds ratio was 0.314 (95% CI = 0.297,0.332). Additionally, the difference in risk, which was -0.020 (95% CI = -0.022, -0.019), was calculated to be statistically significant with a z-value of -42.465 and a p-value < 0.001, further supporting the notion that suicidal ideation was more likely to occur in the propranolol group. 

Table 2: Risk Analysis: Risk Difference, Risk Ratio, Odds Ratio
	
	Patients in cohort, n
	Patients with outcome, n
	Risk (%)

	Cohort 1 (Losartan)
	505,728
	4,796
	0.90%

	Cohort 2 (Propranolol)
	56,284
	1,666
	3.00%

	Risk Analysis
	Risk Difference
	95% CI
	z
	p

	
	-0.020
	(-0.022,-0.019)
	-42.465
	0

	
	Risk Ratio
	95% CI

	
	0.320
	(0.303,0.339)

	
	Odds Ratio
	95% CI

	
	0.314
	(0.297,0.332)






Lastly, the survival analysis and hazard ratio were calculated using the Kaplan-Meier Analysis (Table 3). This analysis produced a survival probability of 98.37% for the losartan cohort and 95.31% for the propranolol cohort at the end of the time window. The Log-Rank Test demonstrated a statistical significance of the survival analysis with a χ² = 1819.948, df = 1, and p-value <0.001. The hazard ratio was 0.317 (95% CI = 0.300,0.335), and its statistical significance was once again corroborated with a χ² = 35.044, df = 1, and p-value <0.001. Both these measures indicate a significantly lower occurrence of suicidal ideation in the losartan group than in the propranolol group. 

Table 3: Kaplan-Meier Survival Analysis estimating occurrence of suicidal ideation in coronary artery disease patients taking propranolol versus taking losartan
	
	Patients in cohort, n
	Patients with outcome, n
	Survival Probability at End of Time Window (%)

	Cohort 1 (Losartan)
	505,728
	4,796
	98.37%

	Cohort 2 (Propranolol)
	56,284
	1,666
	95.31%

	Log-Rank Test
	χ²
	df
	p

	
	1819.948
	1
	0

	Hazard Ratio and Proportionality
	Hazard Ratio
	95% CI
	χ²
	df

	
	0.317
	(0.300, 0.335)
	35.044
	1





DISCUSSION
Since the FDA approved propranolol as a treatment for cardiovascular diseases, there have been many case reports and studies indicating a significant relationship between propranolol and psychiatric conditions, especially depression (Srinivasan 2019, Westerlund 1985, Wall 1967, Stapleton 1997). The goal of this study was to build upon current literature evaluating whether beta-blockers, specifically propranolol, increase the risk of suicidal ideation in patients. Therefore, we conducted a query examining the occurrence of suicidal ideation within five years after patients were first prescribed losartan or propranolol. Our analysis indicates that patients on propranolol had approximately three times higher risk of developing suicidal ideation compared to those on losartan. The results were statistically significant for all measures, highlighting a potential mental health safety consideration when prescribing propranolol. 
The greatest strength of this study is the use of TriNetX for analysis, allowing us access to a larger and more diverse patient population. Hence, our results add to previous studies supporting an association between beta-blockers and suicidal ideation (Kedziora-Kornatowska 2022, Molero 2023, Zipursky 2017, Sørensen 2001). For example, a longitudinal cohort study in Sweden also found that there was an increased risk of suicidal behavior in patients on beta-blockers (Molero 2023). Also, there was a systematic review suggesting propranolol use is linked to depression in elderly patients (Kedziora-Kornatowska 2022). Two other studies reported an increase in depressive symptoms but not with depressive syndromes (Leissner 2024, Luijendijk 2011). Additionally, Boal’s study compiled data from 144,000 patients aged 40-80 taking one type of blood pressure medication for at least 90 days, and they followed these patients for 5 years and noted if they were hospitalized for a mood disorder during this time. They found that patients on beta-blockers had twice the risk of hospitalizations for mood disorders, and patients on angiotensin receptor blockers (ex. losartan) had the lowest occurrence of hospitalizations (Boal 2016).
Interestingly, a different study observed a relationship between beta-blockers and depression for short-term use (1-4 prescriptions) but not for long-term use (10 prescriptions or more) (Bornand 2022). One thing to note about Bornand’s study and Molero’s study is that the increased risk of depression and suicidal behavior, respectively, was mostly limited to patients with a neuropsychiatric disorder or with a history of psychiatric hospitalizations or suicidal behavior (Bornand 2022, Molero 2023). This detail underscores a limitation within our study. The increased risk for suicidal ideation we observed in our study may be because the patients have an underlying psychiatric condition, not because of the drug (Bornand 2022, Molero 2023). However, it is difficult to isolate the initial population to exclude patients with psychiatric conditions because psychiatric conditions are largely underdiagnosed and underreported (Cai 2021, Fekadu 2022). Moreover, propranolol is mainly prescribed when a patient is diagnosed with a cardiovascular condition. There have been studies linking an increased risk of suicide in patients with cardiovascular diseases or events, meaning that the increased occurrence of psychiatric conditions linked to beta-blockers may have been caused by other confounding factors (Shahjehan 2025, Zacharias 1970, Srinivasan 2019, FDA 2011, Larsen 2010, Liu 2018). Another limitation of our study is that it’s a retrospective analysis of patient data, so it largely depends on the accuracy of these hospital records. It limits the ability to control confounding events. 
With these limitations in mind, future studies should focus on defining depression and standardizing depression across studies to minimize the effects of confounding variables. If future studies could isolate a population with no underlying condition for depression or suicidal ideation, it would greatly contribute to the accuracy of the current discourse. Additionally, studies have alluded to timing being an important factor in observing the psychiatric side effects of propranolol. Bornand’s study specifically points out that short-term use may have a significant association, but many studies conduct longitudinal analyses (Bornand 2022). Hence, further stratification of the control population is important and will aid in strengthening causality between propranolol use and suicidal ideation. 

Conclusion
This retrospective cohort study proposes a significant association between propranolol use and increased risk of suicidal ideation. Though present literature is inconclusive regarding propranolol’s effects on mental health, there are numerous case reports, systematic reviews, and controlled trials suggesting a link between the two, emphasizing the need for physicians to consider a patient’s risk or history for depression or suicidal ideation before prescribing propranolol. 
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