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Abstract 

 

Objective: To analyze the longitudinal course of depression, anxiety and post-traumatic stress 

disorder (PTSD) symptoms in cardiac patients following heart surgery (HS).  

 

Methods: We conducted a systematic review and random-effects meta-analysis of cohort studies 

on patients undergoing HS, measuring anxiety, depressive, and PTSD symptoms before and at 

least 30 days after. Subgroup and meta-regression analyses, investigation of publication bias, and 

quality assessment were undertaken.  

 

Results: We included 94 studies relating to 15,561 patients. HS included coronary artery bypass 

graft surgery, valve replacement, implantable cardioverter defibrillator placement, left 

ventricular assist device placement, heart transplantation, and other types of HS. Across studies, 

symptoms of depression (g=0.32; 95%CI=0.25,0.39; p<0.001) and anxiety improved after HS 

(g=0.52; 95%CI=0.43,0.62; p<0.001), while PTSD symptoms worsened (g=-0.42; 95%CI=-

0.80,-0.04; p=0.032). The reduction of depression and anxiety levels was more pronounced for 

patients with underlying coronary artery disease and heart failure, and persisted over one year 

after HS, whereas the increase in PTSD symptoms returned to baseline after 6 months. 

Depression improvement was inversely associated with older age, diabetes, hypertension and 

dyslipidemia, and positively with baseline heart failure. No additional clinical or demographic 

variables were associated with the course of anxiety symptoms. Quality of included studies was 

low overall. Publication bias was non-significant.  
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Conclusions: Depressive and anxiety symptoms improve over one-year after HS, while PTSD 

symptoms might worsen. Older patients, those with metabolic comorbidities, valve disease or 

ventricular arrhythmias are at higher risk for continued depressive and anxiety symptoms and 

should be monitored closely.  

 

 

Key words: Depression, Anxiety, Cardiovascular diseases, Heart surgery, Post-traumatic stress 

disorder 

 

 

Abbreviations: CABG = coronary artery bypass graft; CHD = coronary heart disease; CI = 

confidence interval; CVD = cardiovascular disease; DSM= Diagnostic and Statistical Manual of 

Mental Disorders; HF = heart failure; HS = heart surgery; HT = heart transplantation; ICD = 

implantable cardioverter defibrillator; ICU = intensive care unit; MDD = Major Depressive 

Disorder; MetS = metabolic syndrome; NOS = Newcastle-Ottawa Scale; PRISMA = Reporting 

Items for Systematic Reviews and Meta-Analyses; PTSD = post-traumatic stress disorder; PTSS 

= post-traumatic stress symptoms; SCA = sudden cardiac arrest; VAD = ventricular assist 

device. 
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Introduction  

It is estimated that over 290,000 heart surgery (HS) procedures are performed annually just in the 

United States of America (1). The most frequent procedures among adults involve coronary 

artery bypass graft (CABG) surgery, isolated aortic valve replacement, and a combination of 

these two (1). These surgical interventions are performed for life-threatening and disabling 

cardiac conditions, including coronary heart disease (CHD) and heart valve disease. Surgical 

interventions also encompass life-saving treatments, such as heart transplantations (HT), that are 

performed in few specialized centers worldwide. 

 

There is a strong association between cardiovascular disease (CVD) and mental disorders, with 

data showing that patients with severe mental illness have an increased risk of both having 

(cross-sectional data) or developing (longitudinal data) CVD, compared to the general population 

(2). The association between CVD and mental disorders also holds true in the opposite direction 

(3). For instance, in the case of full-threshold Major Depressive Disorder (MDD), a condition 

mainly characterized by depressed mood and/or decreased interest or pleasure, depression affects 

up to one out of five patients with CHD or heart failure (HF), and an even higher proportion for 

subthreshold depression. (4,5)  

 

Patients with CVD can also suffer from anxiety disorders, including Generalized Anxiety 

Disorder, a condition identified by pervasive worry or anxiety, and Panic Disorder, that is 

defined by recurrent panic attacks. (5) Additionally, depressive and anxiety disorders frequently 

co-occur and share common features, like alterations in the sleeping pattern and impaired 

concentration. (5) The prevalence of any anxiety disorder in CHD patients has been estimated to 
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be around 15%, and the comorbidity with depression has been reported for nearly half of the 

patients. (6,7) 

 

Moreover, PTSD symptoms, such as heightened state of arousal, intrusive memories, and 

avoidant behavior related to a traumatic experience, are not rare in patients with cardiac disease. 

(5) Among these patients, the prevalence of PTSD has been reported as high as 12%, which is 

actually consistent with the lifetime prevalence of PTSD in the general population. (8–11) 

 

Depressive and anxiety disorders can also affect the prognosis of patients with CHD, in terms of 

occurrence of major adverse cardiac events and, ultimately, mortality for those undergoing HS. 

(12–14) For instance, it has been reported that poor mental health impacts on adherence to the 

complex medication schedule required, with subsequent long-term complications and mortality. 

(14–18)  

 

Although the outcome of CVDs can be dramatically modified by specific surgical operations in 

this population, the course of anxiety, depressive, and PTSD symptoms following HS has been 

less extensively explored. Some studies suggest that individuals undergoing HS suffer from 

symptoms of depression and anxiety more frequently than the average population, and that can 

develop PTSD in the post-operative period. (19–21) However, the rates reported are variable and 

mainly related to CABG surgery alone.  

 

Given the limited evidence on effects of HS on mental health, the bidirectional relationship 

between cardiac and psychiatric disorders, and the potential consequences of impaired mental 
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health on physical outcomes after HS, it is important to understand how HS impacts on mental 

health.  However, the current evidence on the course of mental health in patients undergoing HS 

is equivocal, with no prior meta-analysis performing any evidence synthesis on this clinically 

relevant topic. 

 

Therefore, we conducted a systematic review and meta-analysis to determine the impact of HS 

on mental health outcomes. Due to the link between cardiac health and depression and anxiety, 

we firstly hypothesized that HS would improve depressive and anxiety symptoms. Second, we 

hypothesized HS could trigger PTSD symptoms because of the exposure to potentially traumatic 

experiences such as the Intensive Care Unit (ICU) stay and the surgery itself. (22,23). Finally, 

we aimed to identify specific moderators of such improvements. 

 

Material and methods 

This systematic review and meta-analysis adhered to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines (24). It followed a predetermined 

but unpublished protocol that can be found in the study protocol, Supplemental Digital Content, 

http://links.lww.com/PSYMED/A690.  

 

Search and selection strategy 

Two authors (SR, FMo) independently conducted a systematic literature search in two electronic 

databases (PubMed and Scopus), until 07/31/2019, using the following keywords: ("implantable 

cardiac defibrillator" OR "cardiac operation" OR "heart surgery" OR "cardiac surgery" OR 

"coronary artery bypass" OR "open heart surgery"  OR "valve surgery" OR “heart transplant*”) 
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AND ((("depression"  OR  "depressive") AND "episode") OR "major depressive disorder" OR 

"anxiety" OR "PTSD" OR "post-traumatic stress disorder" OR "acute stress-reaction" OR 

"quality of life"). Search results were collected on a spreadsheet and duplicates were removed. 

Six reviewers in blind couples (SR, FMo, AP, FMa, AM, GG) then conducted the study 

selection. According to PRISMA guidelines, a first screening based on title and abstract 

assessment was followed by the full-text evaluation of potentially eligible articles. (24) Only 

studies fulfilling all the predefined criteria were finally included. Any disagreement among 

authors was resolved by consensus with a third investigator (MS).  

 

Inclusion and exclusion criteria 

We included peer-reviewed articles reporting on cohort studies that a) involved cardiac patients 

scheduled to undergo HS, b) measured depression, anxiety, or PTSD symptoms with validated 

scales, c) reported symptom measures before and at least 1 month after surgery. This time 

window was set a-priori to collect information regarding sustained depressive, anxiety and post-

traumatic symptoms, rather than transient disturbances attributable to an acute stress disorder, 

according to the DSM criteria (5).  

 

We excluded articles in languages other than English, editorials, case reports, interventional 

studies, review articles, meta-analyses, and conference abstracts. Considering the evolution of 

diagnostic systems, as well as  HS techniques, we opted to exclude articles published before 

1980, when PTSD was first described among mental disorders. (25) 
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Data extraction 

The same six reviewers in blind couples conducted the data extraction from the included studies. 

The following data were extracted in a pre-defined spreadsheet: i) bibliographic information 

(DOI, authors, country, year of publication); ii) sample size, demographics, follow-up duration; 

iii) medical information (heart disease, severity markers, type of HS, and medical comorbidities); 

iv) psychometric information (assessed psychiatric diagnoses at baseline, symptom measures and 

instruments, and values at baseline and at the longest follow-up); v) information to rate quality 

(see below). Whereas outcomes of the study population had been reported for subgroups by the 

authors, we extracted additional information regarding the partition criteria for the cohort. 

 

Outcomes  

The primary outcome was the magnitude of change in depressive, anxiety, and PTSD symptoms 

in cardiac patients following HS. The secondary outcomes were the duration of such changes, 

and the identification of demographic and clinical variables predictive of improvement in mental 

health after HS. 

 

Quality assessment 

The Newcastle-Ottawa Scale (NOS) was applied to assess the quality of cohort studies based on 

cohort selection, comparability and evaluation. The possible score ranges from 0 to 9, with 

higher scores indicating a better methodological conduction. (26)  We set a threshold of 7 points 

to identify high quality investigations, as previously done in medical literature (27,28).  
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Data analyses 

This meta-analysis was performed by using the software Comprehensive Meta-Analysis, version 

2.0. (29) 

 

Analyses were run separately for depressive, anxiety, and PTSD symptoms. Given that we 

anticipated considerable heterogeneity across included studies, we performed a random-effects 

meta-analysis. (30,31) To maximize the number of included studies (k), we calculated 

standardized effect size Hedge’s g for outcomes reported either in a continuous or dichotomous 

fashion and pooled them together. We assumed a conservative pre-post correlation coefficient of 

0.5, if not otherwise specified by the authors. Heterogeneity was assessed with the I
2
 statistics for 

each analysis (with significant heterogeneity being indicated by I
2
≥50%).(32) Publication bias 

was assessed via visual inspection of funnel plots and Egger bias test. (33,34) 

 

We conducted subgroup analyses to investigate if there was any difference among studies that 

included patients with psychiatric disorders at baseline or not, among regions, type of heart 

surgery, among individuals undergoing HS for the first time or more, and among follow-up 

duration ranges (1-3 months, ≥3-6 months, ≥6-12 months , >1 year). A subgroup analysis was 

also conducted for modalities of reporting the outcome, to investigate a potential bias introduced 

from pooling effect sizes of binary and continuous data together. 

 

Finally, we performed meta-regression analyses of continuous variables, including mean age, % 

married, % white, % males, % with specific medical comorbidities, and % smoking. Meta-
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regression analyses were performed on moderator variables which included data from ≥10 

studies, according to Cochrane guidelines. (35) 

 

Results 

Search results 

The study selection process is outlined in Figure 1. Overall, from initially 13,315 hits, 717 full-

text articles were retrieved (the list of excluded studies with reason is reported in Supplementary 

table 4, http://links.lww.com/PSYMED/A690), of which finally 94 prospective studies were 

eligible for inclusion.  

 

Characteristics of included studies and participants 

The analyzed 94 studies involved 15,561 individuals undergoing cardiac surgery. Supplementary 

Table 1, http://links.lww.com/PSYMED/A690 reports detailed characteristics of the included 

studies. Mean age of the study population was 62.9 years. Participants were 73.8% male and 

71.7% white. Investigations were conducted in 24 different countries, with the highest number 

conducted in Europe (43.6%) and North America (40.4%), followed by Asia (9.6%), Oceania 

(4.3%), and South America (2.1%). The year of publication ranged from 1982 to 2019. The 

patients reported across the studies underwent CABG (60.6%), heart transplant (3.6%), isolated 

valve surgery (0.8%), ventricular assist device (VAD) implantation (0.4%), implantable 

cardioverter defibrillator (ICD) implantation (0.2%), or were reported to have a mixture of 

different surgical operations (34.4%), such as combined procedures and congenital heart disease 

surgery. The mean follow-up was 11.4 months.  
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Main and subgroup meta-analyses of cohort studies 

Detailed results of main and subgroup meta-analyses are reported in Tables 1-3. Forest and 

funnel plots can be found as Supplementary figures 1-6, http://links.lww.com/PSYMED/A690. 

 

The overall effect size for reducing depressive symptoms was Hedge’ g=0.32 (k= 81; 95%CI= 

0.25, 0.39; p<0.001; I
2
=86%), without evidence for publication bias (p=0.060). Subgroup 

analyses identified differences among regions, with a significant improvement only for Asia, 

Europe and North America, and for type of surgical procedures, with amelioration for CABG, 

HT, VAD implantation, and mixed procedures, but not for isolated valve surgery or ICD 

implantation. No difference was found for groups defined by baseline inclusion of psychiatric 

disorders, first time/second time or more prior HS procedures, or follow-up duration. There was 

a difference for outcome measurement (p=0.005), with a higher effect size for continuous rather 

than binary assessments (yet both were significant).  

 

The overall effect size for the decrease in anxiety symptoms was 0.52 (k=53; 95%CI= 0.43, 0.62; 

p<0.001; I
2
=89%), without evidence for publication bias (p=0.35). The subgroup analyses 

confirmed the same differences among regions and surgical procedures observed for depressive 

symptoms. No difference in improvement was found for inclusion of psychiatric disorders at 

baseline, selection of first-time intervention, outcome measurement, or follow-up duration.  

 

Post-traumatic stress symptoms (PTSS) worsened after HS (k=7; g=-0.42; 95%CI= -0.80, -0.04; 

p=0.032; I
2
=76%), without evidence for publication bias (p=0.060). A subgroup analysis 

revealed a difference for follow-up duration (p=0.002), with significant aggravation of PTSS 
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only during the first 6 months after surgery. Among regions, a significant worsening was 

detected for studies conducted in North America, but not in Asia and Europe. There was also 

significant worsening among underlying disease for CAD, but not for HF or mixed conditions. 

No difference was found for the other variables explored. 

 

Meta-regression  

Detailed results of meta-regression analyses are reported in Supplementary table 2, 

http://links.lww.com/PSYMED/A690. 

 

For depressive symptoms, a moderator of improvement was having heart failure at baseline, 

while age, comorbid diabetes, hypertension, and dyslipidemia worsened the outcome. The only 

severity marker reported in at least 10 investigations was the left ventricular ejection fraction 

(LVEF), whose value did not seem to affect this psychiatric outcome.  

 

Regarding the course of anxiety symptoms, no clinical or demographic variable proved to be 

influential. No severity index of cardiac disease was reported in enough studies to perform a 

meta-regression.  

 

Meta-regression analysis could not be performed for PTSS because of the small number of 

studies. 
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Quality of included studies 

Among studies, the median NOS score was 5 (range: 4 - 8), indicating that quality was overall 

unsatisfactory. The main criteria lowering the NOS score was the lack of a non-exposed cohort 

as a comparison in the vast majority of the studies. Only 4 studies reached the threshold of 7 (3 

for depression, 1 for anxiety, 1 for PTSS), not allowing us to perform a sensitivity analysis based 

on high-quality investigations. NOS score details can be found in Supplementary table 3, 

http://links.lww.com/PSYMED/A690. 

 

Discussion 

To the best of our knowledge, this study is the first large-scale meta-analysis investigating the 

evolution of depressive, anxiety and PTSD symptoms in cardiac patients exposed to HS.  

 

Evidence from cohort studies showed that patients undergoing HS had a mild to moderate and 

long-lasting improvement of depressive and anxiety symptoms. This change depended on the 

surgical procedure, with the greatest improvements following VAD implantation and HT, small 

but significant effects for CABG and mixed interventions, and non-significant improvement 

following valve surgery and ICD implantation. The amelioration of depressive symptoms was 

hindered by older age, hypertension, diabetes, and dyslipidemia. PTSS worsened after HS, but 

only temporarily in the first 6 post-operative months, thereafter resuming to pre-surgical levels. 

 

Despite the high prevalence of depression in patients with HF (7,18), our analysis demonstrated 

that patients with end-stage HF undergoing this intervention experienced the largest 

improvement in observational studies. Such improvement of depressive symptoms in individuals 
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undergoing HS with terminal HF could be related to the dramatic physical and life-expectancy 

improvement for these patients compared to the pre-HS severity. (36) Regarding the negatively 

moderating effects of hypertension, diabetes, and dyslipidemia on depressive symptoms, results 

are consistent in indicating an adverse role of metabolic syndrome (MetS), rather than its 

individual components. (37–40) MetS has indeed been shown to have a bidirectional association 

with depression. (41) Unfortunately, there were insufficient data to perform a meta-regression 

analysis testing obesity as a potential moderator to assess all the individual components of MetS. 

LVEF, the objective marker of severity we analyzed, did not seem to be associated with this 

psychiatric outcome, in line with previous evidence for patients with HF, even though the 

reasons remain unclear. (42,43) It is possible that subjective indicators, such as the New York 

Heart Association class, could predict depressive symptoms, as a connection has been found 

among patients diagnosed with HF. (42,43) However, the latter was not possible to investigate 

with a meta-regression, and further studies are required to establish this potential relationship in 

HS patients. 

 

Individuals undergoing HS also displayed moderate improvement of anxiety symptoms, that 

lasted over time. Similar to our findings for depressive symptoms, improvement was dependent 

from the underlying cardiac disease, being highest for patients with end-stage HF requiring VAD 

implantation or HT, whereas patients undergoing ICD implantation or valve surgery did not 

show a significant decrease in anxiety symptoms. Improved anxiety was not related to 

demographic variables. It is interesting to notice that the cardiometabolic conditions that 

worsened depression did not show a significant impact on anxiety symptoms.  Actually, a 

previous meta-analysis investigating the relationship between MetS and anxiety demonstrated a 
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link between the two conditions in cross-sectional data, but could not prove a reciprocal 

influence in longitudinal data. (44) Although anxiety symptoms are suspected to increase the risk 

of MetS through alterations such as decreased heart rate variability, the opposite relationship has 

been less in-depth investigated. (45–47)  

 

In contrast with the amelioration of depressive and anxiety symptoms, there was a mild 

worsening of PTSS after heart surgery. Differently from the first two disturbances, PTSD is 

classified as a stress-related disorder because of its distinctive feature of being triggered by a 

traumatic experience, like a surgical procedure and the ICU stay can be perceived. (5) Moreover, 

the underlying pathophysiological mechanisms of these clinical conditions only partially overlap. 

For instance, even though all these different disorders share an HPA axis dysregulation, 

depressive and anxiety disorders have been linked with increased levels of cortisol, while the 

development of PTSD seems associated with lower cortisol levels. (22,48,49) Our subgroup 

analysis revealed that the population at higher risk for PTSS were patients undergoing CABG. 

The severity of PTSS was highest during the first 6 months post-HS, becoming non-significant 

thereafter. This finding is consistent with previous evidence of the longitudinal course of PTSD, 

suggesting maximum prevalence soon after the traumatic experience with a decline over time. 

(50) However, the limited number of available studies and the frequent use of PTSS assessments 

as continuous measure of severity rather than categorical diagnosis suggest a cautious 

interpretation of these results. 

 

Several limitations should be taken into account when interpreting our results. First, the 

variability of assessment tools to detect anxiety, PTSD and depression, and within the same 
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rating scales the use of different cut-offs to identify a clinically relevant condition, might have 

influenced the heterogeneity of the measured symptoms. Second, only few studies referred to 

international systems, such as the DSM, when reporting the diagnoses. Third, based on the 

ratings, it was impossible to distinguish to what degree depressive symptoms and anxiety were 

related to the CVD and its burden/consequences or to concerns about the impending HS itself. 

Last, it would have been of great interest to confirm our results with a sensitivity analysis based 

on high-quality studies, that was not possible to perform due to the small number of 

investigations meeting our high-quality standards.  

 

The present study has also several strengths. First, this is the largest evidence synthesis to date 

reporting on the longitudinal course of depressive and anxiety symptoms after HS. Second, by 

comprehensively assessing the evidence with quantitative meta-analytic methods we were able to 

generate new evidence that has clinical implications, indicating that depressive and anxiety 

symptoms improve after HS, and that PTSS are generally time limited. Third, we were able to 

identify subgroups of cardiac patients that should be better monitored for psychological 

wellbeing in the post-operative period, since at risk for persistent depressive or anxiety 

symptoms. Finally, our results highlight the need of customized interventions for patients 

undergoing HS whom depressive symptoms and anxiety do not improve; specifically, calling for 

future randomized controlled trials testing mental health outcomes of pharmacological, 

psychotherapeutic, and rehabilitative interventions in this population. 

 

In conclusion, our results suggest a positive course of depressive and anxiety symptoms in 

cardiac patients  following HS, and that arising PTSS commonly vanish after 6 months. 
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Individuals undergoing valve surgery and ICD implantation are less susceptible to a reduction in 

depression and anxiety post-HS. Older patients with cardiometabolic conditions are the most 

vulnerable to continue with depressive symptoms. Clinical trials targeting depressive, anxiety, 

and PTSD symptoms in this specific population are needed to identify effective adjunctive 

treatments for those cases in whom the expected improvement of depressive symptoms and 

anxiety does not occur after HS, and in whom clinically relevant PTSS persist. 
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Figure caption: 

 

Figure 1. PRISMA study selection process  
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Table 1. Random-effects meta-analysis of depressive symptoms before and after heart surgery in cohort 

studies, with subgroup analyses 

  K of studies 

(subpopulations) 

Hedge’s g 

(95%CI) 

 

p value 

Heterogeneity 

(I2%) 

Publication 

bias – 

Subgroup 

difference * 

Main 

analysis  
81 

(102) 

0.32 

(0.25 – 0.39) 
<0.001 86% 

0.06 

Psychiatric 

disorder 

included at 

baseline 

Yes 
59  

(72) 

0.35 

(0.27 – 0.43) 
<0.001 87% 

0.206 

 

No 
24  

(30) 

0.26 

(0.15 – 0.38) 
<0.001 85% 

Region 
Asia 

7  

(7) 

0.51 

(0.18 – 0.84) 
0.002 95% 

0.708 

Europe 
33  

(43) 

0.29 

(0.22 – 0.37) 
<0.001 72% 

North America 
35  

(46) 

0.34 

(0.24 – 0.44) 
<0.001 89% 

Oceania 
4  

(4) 

0.32 (-0.27 – 

0.91) 
0.290 92% 

South America 
2  

(2) 

0.13  

(-0.48 – 0.75) 
0.672 80% 

Type of heart 

surgery 

(Cardiac 

condition) 
 

 

CABG 

(CAD) 

48  

(60) 

0.28  

(0.21 – 0.36) 
<0.001 88% 

<0.001 

 

Heart Transplant 

(HF) 

11  

(11) 

0.82  

(0.51 – 1.13) 
<0.001 72% 

ICD 

Implantantion 

(SCA/Ventricular 

Arrhythmias) 

1  

(1) 

0.42  

(-0.08 – 0.91) 
0.097 0% 

Mixed 

(Mixed) 

19  

(26) 

0.23  

(0.12 – 0.34) 
<0.001 78% 

VAD 

implantation 

(HF) 

2  

(2) 

1.05  

(0.74 – 1.36) 
<0.001 0% 

Valve Surgery 

(Valve disease) 

2  

(2) 

0.28  

(-0.22 – 0.78) 
0.279 72% 

First time 

intervention 

only 

 

yes 
26 

(32) 

0.32  

(0.20 – 0.45) 
<0.001 88% 

0.960 

 

no 
55 

(70) 

0.32  

(0.25 – 0.40) 
<0.001 85% 
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Outcome 

measurement 

 

Binary 
38 

(44) 

0.21  

(0.10 – 0.32) 
<0.001 86% 

0.005 

 

Continuous 
43 

(58) 

0.40  

(0.32 – 0.48) 
<0.001 87% 

FU duration 

class 

 

 

 

1-3 months 
20 

(25) 

0.26  

(0.16 – 0.37) 
<0.001 82% 

0.511 

 

 

 
3 - 6 months 

29 

(42) 

0.31  

(0.20 – 0.43) 
<0.001 88% 

6 months - 1 year 
19 

(21) 

0.38  

(0.27 – 0.48) 
<0.001 81% 

> 1 year 
13 

(14) 

0.34  

(0.07 – 0.62) 
0.015 87% 

 

Legend. 95% CI, 95% confidence interval; * Egger’s test p value for main analysis, subgroup 

difference p value for subgroup analyses   
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Table 2. Random-effects meta-analysis of anxiety symptoms before and after heart surgery in cohort studies, 

with subgroup analyses 

  K of studies 

(subpopulations) 

Hedge’s g 

(95%CI) 

 

p 

value 

Heterogeneity 

(I2%) 

Publication 

bias – 

Subgroup 

difference 

* 

Main 

analysis  
53 

(66) 

0.52  

(0.43-0.62) 
<0.001 89% 

0.35 

Psychiatric 

disorder 

included at 

baseline 

Yes 
39 

(49) 

0.49  

(0.37 – 

0.60) 

<0.001 90% 

0.136 

No 
14 

(17) 

0.60  

(0.51 – 

0.69) 

<0.001 69% 

Region 

Asia 
5 

(6) 

0.41  

(0.07 – 

0.74) 

0.016 94% 

0.377 

Europe 
28 

(38) 

0.48  

(0.37 – 

0.60) 

<0.001 86% 

North America 
16 

(18) 

0.62  

(0.49 – 

0.74) 

<0.001 87% 

Oceania 
4 

(4) 

0.65  

(0.05 – 

1.25) 

0.033 87% 

Type of 

heart 

surgery 

(Cardiac 

condition) 
 

CABG 

(CAD) 

30 

(36) 

0.54  

(0.45 - 

0.64) 

<0.001 86% 
0.001 

Heart Transplant 

(HF) 

7 

(7) 

0.57  

(0.25 – 

0.89) 

<0.001 74% 

ICD Implantation 

(SCA/Ventricular 

Arrhythmias) 

1 

(1) 

0.49  

(-0.83 – 

1,81) 

0.733 0% 

Mixed 

(Mixed) 

14 

(19) 

0.46  

(0.29-0.62) 
<0.001 91% 

VAD 

Implantation 

(HF) 

1 

(1) 

1.45  

(0.82 – 

2.07) 

<0.001 0% 

Valve surgery 

(Valve disease) 

2 

(2) 

0.13  

(-0.08-

0.34) 

0.229 0% 
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First time 

intervention 

only 

 

Yes 
14 

(16) 

0.54  

(0.33 – 

0.74) 

<0.001 92% 

0.822 

 

No 
39 

(50) 

0.51  

(0.42 – 

0.61) 

<0.001 88% 

Outcome 

measurement 

 

Binary 
17 

(20) 

0.43  

(0.24 – 

0.61) 

<0.001 91% 

0.230 

 

Continuous 
36 

(46) 

0.55  

(0.47 – 

0.64) 

<0.001 83% 

Follow-up 

duration 

 

 

 

1-3 months 
14 

(16) 

0.50  

(0.30 – 

0.69) 

<0.001 89% 

0.910 

 

 

 

3 - 6 months 
20 

(30) 

0.73  

(0.42 – 

0.63) 

<0.001 80% 

6 months - 1 year 
11 

(12) 

0.57  

(0.38 – 

0.77) 

<0.001 94% 

> 1 year 
8 

(8) 

0.45  

(0.12 – 

0.78) 

0.007 85% 

 

Legend. 95% CI, 95% confidence interval; * Egger’s test p value for main analysis, subgroup 

difference p value for subgroup analyses   
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Table 3. Random-effects meta-analysis of PTSD symptoms before and after heart surgery in cohort studies, 

with subgroup analyses 

  K of studies 

(subpopulations) 

Hedge’s g 

(95%CI) 

 

p value 

Heterogeneity 

(I2%) 

Publication 

bias – 

Subgroup 

difference* 

Main 

analysis  
7 

(7) 

-0.42  

(-0.80 – -

0.04) 

0.032 76% 

0.06 

Psychiatric 

disorder 

included at 

baseline 

Yes 
5 

(5) 

-0.48  

(-1.04– 0.09) 
0.097 78% 

0.649 

 

No 
2 

(2) 

-0.92  

(-2.71 – 0.88) 
0.318 85% 

Region 
Asia 

1 

(1) 

-0.16  

(-0.44 – 0.12) 
0.266 0% 

0.137 

 

 

Europe 
5 

(5) 

-0.51  

(-1.06 – 0.04) 
0.069 81% 

North America 
1 

(1) 

-1.40 (-2.74 – 

-0.05) 
0.043 0% 

Type of 

heart surgery 

(Cardiac 

condition) 

 

CABG 

(CAD) 

1 

(1) 

-1.10  

(-1.88 - -0.33) 
0.005 0% 

0.056 

 

Heart 

Transplant 

(HF) 

1 

(1) 

-1.24  

(-2.59 - 0.10) 
0.069 0% 

Mixed 

(Mixed) 

5 

(5) 

-0.20  

(-0.57 – 0.16) 
0.274 75% 

First time 

intervention 

only 

 

Yes 
3 

(3) 

-0.86  

(-2.40 – 0.68) 
0.275 85% 

0.537 

 

No 
4 

(4) 

-0.36  

(-0.72 – 0.00) 
0.050 67% 

Outcome 

measurement 

 

Binary 
3 

(3) 

-0.86  

(-2.40 – 0.68) 
0.275 85% 

0.537 

 

Continuous 
4 

(4) 

-0.36  

(-0.72 – 0.00) 
0.050 67% 

FU duration 

class 

 

 

1-3 months 
1 

(1) 

-1.40  

(-2.74 – -

0.05) 

0.043 0% 
0.002 

 

 

3 - 6 months 
4 

(4) 

-0.45  

(-0.87 – -

0.02) 

0.038 75% 

6 months - 1 1 0.30  0.081 0% 

Copyright © 2020 by the American Psychosomatic Society. Unauthorized reproduction of this article is prohibited.

ACCEPTED



year (1) (-0.04 – 0.64) 

> 1 year 
1 

(1) 

-1.24  

(-2.59 - 0.10) 
0.069 0% 

 

Legend. 95% CI, 95% confidence interval; * Egger’s test p value for main analysis, subgroup 

difference p value for subgroup analyses 
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