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1R01MH101269-01A1 Koenen, Karestan 
 
RESUME AND SUMMARY OF DISCUSSION: The influence of posttraumatic stress disorder (PTSD) 
as a potential causal risk factor for coronary heart disease (CHD) will be assessed using longitudinal 
observational data from the Nurses’ Health Study II to determine if PTSD causally influences CHD 
onset and myocardial infarction severity, to assess whether PTSD influences health behaviors, and to 
evaluate if PTSD affects biological pathways associated with increased CHD risk. Since PTSD is not 
currently considered to be a risk factor of CHD requiring attention, the proposed work has the potential 
for exceptionally high significance by convincingly establishing a causal relationship between PTSD 
and CHD risk, as suggested by the preliminary data. In this resubmission, the investigators, who have 
an outstanding record of productive research in this area, have addressed the concerns raised in the 
previous review by providing evidence that there will be adequate statistical power and by reducing 
emphasis on the less compelling aim, now considered exploratory, of evaluating genetic risk markers. 
Use of data from the Nurses’ Health Study II makes effective use of an informative existing large 
resource, although findings might be limited in generalizability. While the rationale for the hypothesis 
that remission of PTSD would lead to reduced health risk behaviors is somewhat weak, and the 
complex issue of comorbidity with substance use and depression is challenging to address effectively, 
reviewers felt that these minor weaknesses do not diminish overall strong enthusiasm for the proposed 
work. Reviewers concluded that the study would have a high impact by establishing PTSD as a causal 
risk factor for cardiovascular disease and in identifying potential mechanisms underlying this 
relationship. 
 
DESCRIPTION (provided by applicant): Posttraumatic stress disorder (PTSD) is a pervasive and 
debilitating mental disorder in the U.S. population; 1 in 9 women will meet criteria for the diagnosis 
during their lives. PTSD, the sentinel stress-related mental disorder, has been declared 'a life sentence' 
based on the belief that the disorder leads to a host of adverse physical health problems. The 
association between PTSD and coronary heart disease (CHD) has received particular attention, with 
observational studies suggesting PTSD contributes to early development of CHD, and also that 
mitigating CHD risk in this population might reduce overall burden of CHD. Despite consistent findings 
from these studies, whether PTSD causes CHD has not been established and PTSD is not ranked in 
the American Heart Association (AHA) 2010 impact goals as a risk factor that requires attention. As a 
result, neither systematic surveillance nor treatment is provided persons with PTSD to reduce potential 
risk of developing CHD. Informed by these concerns, we propose 3 strategies to address if PTSD is 
causally related to CHD, using state-of-the-science approaches for inferring causality in observational 
data. First, we will apply innovative analytic designs not previously been applied in this research area, 
including consideration of effects when PTSD remits. Second, we will examine if PTSD influences both 
CHD onset and severity; to date, effects of PTSD on myocardial infarction (MI) severity has only been 
examined cross-sectionally. Third, evidence that PTSD affects CHD-related behavioral and biological 
pathways would offer further support for causation but a recent review noted "mechanistic evidence on 
the progression of adverse cardiac outcomes in PTSD is lacking." PTSD is linked with CHD risk related 
behavior and biomarkers. Because cross-sectional studies cannot test if such behaviors and 
biomarkers are vulnerabilities for or consequences of PTSD, longitudinal studies are needed. We 
propose the following Specific Aims: (1) To determine if PTSD influences risk of CHD onset and MI 
severity with conventional and marginal structural models; (2) To examine whether PTSD changes 
health behaviors; (3) To identify if PTSD influences biological pathways associated with increased CHD 
risk. We will examine if new onset of PTSD among CHD-free women, produces changes in novel and 
conventional biomarkers associated with CHD risk. We will also explore using Mendelian 
Randomization (MR) to test whether the relation between PTSD and CHD, health behaviors, and CHD 
risk markers is explained by shared genetic risk or reverse causality. Taken together, the proposed 
research moves forward not only our understanding of the relation between PTSD and CHD but also 
the pathophysiology of PTSD in relation to health more broadly and has direct implications for 
population health. 
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PUBLIC HEALTH RELEVANCE: This purpose of this research is to better understand whether 
posttraumatic stress disorder (PTSD) causes cardiovascular disease (CVD) and to identify underlying 
disease mechanisms. If PTSD truly contributes to CVD etiology, then new avenues for reducing the 
burden of CVD must be considered and the effectiveness of various prevention or intervention 
strategies compared. For example, effective treatment of PTSD may reduce risk of CVD. Even if PTSD 
is resistant to treatment, persons with PTSD may yet benefit from greater surveillance of CVD risk 
factors and early interventions (e.g. statins) to prevent the development of CVD. 
 
CRITIQUE 1: 
 
Significance: 2 
Investigator(s): 1 
Innovation: 3 
Approach: 3 
Environment: 1 
 
Overall Impact: This study utilizes data from the Nurses’ Health Study II, which has 20 years of follow-
up data involving cohort data and biological samples and has the ability to test the timing of traumatic 
events on CHD risk. To that end, the proposed work will test causal relationships between PTSD (both 
onset and remission) and CHD as well as underlying mechanisms. The study will also evaluate effects 
of PTSD on health risk behaviors for CHD, as well as whether new onset PTSD among CHD-free 
women is associated with changes in biomarkers associated with CHD risk. Strengths include unique 
data available from the Nurses’ Health Study II, as well as the strong investigative team and resources, 
which increase feasibility. Weaknesses include limited rationale for certain hypotheses. Overall, this 
project is anticipated to have high impact. Knowing whether PTSD does (or does not) increase risk for 
CHD would have important implications for care delivery and prevention of CHD. Even if PTSD is not 
directly and causally related, health behaviors that impact risk for CHD or other health conditions might 
be important to incorporate into PTSD treatments, which will in turn decrease risk for CHD. 
 
1. Significance: 
Strengths  

 PTSD and CVD are major public health concerns. 

 Understanding whether PTSD causes CHD would be a significant contribution to the scientific 
literature and for women’s health; CHD prevention and incorporation of health related behaviors 
could become an important piece of PTSD treatment as a recognized risk factor. 

 Findings should help to more specifically target most fruitful factors that contribute to CHD risk. 
Weaknesses 

 None noted. 
 
2. Investigator(s):  
Strengths  

 Drs. Koenan and Kubzanski have an established collaborative relationship. 

 The investigative team is highly qualified. 
Weaknesses 

 None. 
 
3. Innovation: 
Strengths 

 State of the art approaches to infer causality in observational data. 
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 Analyses will address PTSD onset, duration, and remission on CHD, as well as alterations in 
behavior and biological processes over time, which few studies can do. No study has evaluated 
biomarker levels with respect to onset and remission of PTSD. 

Weaknesses 

 The association between PTSD and CVD is already established, albeit not in this manner. 
 
4. Approach: 
Strengths 

 Analyses account for trauma exposure as a confounding variable, as well as comorbid 
depression. 

 Two reference groups (no trauma; trauma exposed without PTSD) allow for teasing apart the 
effects of trauma exposure vs. PTSD vs. both on CHD. 

 Individuals reporting MI, angina, stroke, or transient ischemic attack at baseline will be excluded 
for the main analyses to reduce risk for reverse causation. 

Weaknesses 

 Sufficient evidence wasn’t presented to support the hypothesis that remission of PTSD would 
lead to reduced health risk behaviors (e.g., smoking, physical activity). It could be that risk 
behaviors persist even when PTSD remits; old habits die hard. 

 A rationale was not provided with the timeline to justify how long various aims will take to 
complete. 

 
5. Environment: 
Strengths 

 The institutional support and resources of Columbia, Harvard and UCSF are very strong. 
Weaknesses 

 None noted. 
 
Protections for Human Subjects 
Acceptable Risks and/or Adequate Protections 

 Procedures will be implemented to safeguard confidentiality of data. 
 
Inclusion of Women, Minorities and Children: 
G2A - Only Women, Acceptable 
M1A - Minority and Non-minority, Acceptable  
C3A - No Children Included, Acceptable 

 Only women are included as PTSD occurs at higher rates in women. Minorities are represented. 
Children are not included because CHD does not occur at high rates in children. 

 
Vertebrate Animals 
Not Applicable (No Vertebrate Animals) 
 
Biohazards 
Not Applicable (No Biohazards) 
 
Resubmission: 

 The investigators were responsive to prior reviewer comments. 
 
Budget and Period of Support 
Recommend as Requested 
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CRITIQUE 2: 
 
Significance: 1 
Investigator(s): 1 
Innovation: 3 
Approach: 3 
Environment: 1 
 
Overall Impact: This dataset and team of investigators are well poised to investigate definitively the 
impact of PTSD on cardiovascular disease. It should inform future public health efforts as to how much 
attention should be paid to PTSD with regard to CVD.  
 
1. Significance:  
Strengths  

 CVD and PTSD are both major health problems. Sorting out the impact of PTSD on CVD is 
important in order to guide public health decisions aimed at preventing CVD.  

Weaknesses  

 None noted.  
 
2. Investigator(s):  
Strengths  

 The Principal Investigators and investigative team are first rate and well qualified to carry out 
this work.  

Weaknesses  

 None noted.  
 
3. Innovation:  
Strengths  

 This is an innovative study in its comprehensive use of data and statistical methods.  
Weaknesses  

 None noted.  
 
4. Approach:  
Strengths  

 The data set is extensive and statistical plans are well thought out.  Issues raised in the last 
review concerning power and utility of the genetic risk factor analyses have been addressed in 
this resubmission. 

Weaknesses  

 Comorbidities, such as depression and substance abuse, might be important confounding 
variables which should probably be taken more into consideration in the modeling.   In this 
resubmitted application, the investigators have proposed a good plan to incorporate depression 
ratings in the analyses. 

 
5. Environment:  
Strengths  

 Environment at Columbia and Harvard Universities are first rate and likely to support the 
investigators well in accomplishing the research.  

Weaknesses  

 None noted.  
 
Protections for Human Subjects:  
Acceptable Risks and/or Adequate Protections  
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Inclusion of Women, Minorities and Children:  
G2A - Only Women, Acceptable  
M1A - Minority and Non-minority, Acceptable  
C3A - No Children Included, Acceptable  
 
Vertebrate Animals:  
Not Applicable (No Vertebrate Animals)  
 
Biohazards:  
Not Applicable (No Biohazards)  
 
Budget and Period of Support:  
Recommended as Requested  
 
 
CRITIQUE 3: 
 
Significance: 1 
Investigator(s): 1 
Innovation: 2 
Approach: 2 
Environment: 1 
 
Overall Impact: This is a resubmission of an application that capitalizes on the Nurses Health Study II 
cohort and examines PTSD and CHD. This is an undestudied topic that has major health implications. 
The investigators have been responsive to the concerns raised by the reviewers and have addressed 
them well within the contraints of the available data set. Limitations include teasing apart the potential 
contribution of confounding factors is a challenge and the generalizability from white educated women 
to other groups. It remains to be seen  if and how  findings will impact cardiac care of women with 
PTSD. 
 
1. Significance: 
Strengths  

 Determining if PTSD influences risk for onset of CHD and MI severity is important. 
Weaknesses 

 None of note. 
 
2. Investigator(s): 
Strengths  

 Highly established and productive. 
Weaknesses 

 None noted. 
 
3. Innovation: 
Strengths 

 Systematic approach in an available cohort that will provide data currently not available. 
Weaknesses 

 Limitation to primarily white women. 
 
4. Approach: 
Strengths 
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 Complementary strategies – behavioral and biologic measures. 
Weaknesses 

 The complexity of presentation and comorbidity.  
 
5. Environment: 
Strengths 

 Resources are fully in place. 
Weaknesses 

 None of note. 
 
Protections for Human Subjects 
Acceptable Risks and/or Adequate Protections 
 
Inclusion of Women, Minorities and Children: 
G2A - Only Women, Acceptable 
M1A - Minority and Non-minority, Acceptable  
C3A - No Children Included, Acceptable 

 While relying on the Nurses’ Health Study II cohort, PTSD and CHD are common in African 
Americans 

 
Vertebrate Animals 
Not Applicable (No Vertebrate Animals) 
 
Biohazards 
Not Applicable (No Biohazards) 
 
Resource Sharing Plans: 
Acceptable 
 
Budget and Period of Support 
Recommend as Requested 
 
THE FOLLOWING RESUME SECTIONS WERE PREPARED BY THE SCIENTIFIC REVIEW 
OFFICER TO SUMMARIZE THE OUTCOME OF DISCUSSIONS OF THE REVIEW COMMITTEE ON 
THE FOLLOWING ISSUES: 
 
PROTECTION OF HUMAN SUBJECTS (Resume): ACCEPTABLE 
 
INCLUSION OF WOMEN PLAN (Resume): ACCEPTABLE 
 
INCLUSION OF MINORITIES PLAN (Resume): ACCEPTABLE 
 
INCLUSION OF CHILDREN PLAN (Resume): ACCEPTABLE 
 
COMMITTEE BUDGET RECOMMENDATIONS: The budget was recommended as requested. 
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NIH has modified its policy regarding the receipt of resubmissions (amended applications). 
See Guide Notice NOT-OD-10-080 at http://grants.nih.gov/grants/guide/notice-files/NOT-OD-
10-080.html.                                                                                                                                            
The impact/priority score is calculated after discussion of an application by averaging the 
overall scores (1-9) given by all voting reviewers on the committee and multiplying by 10. The 
criterion scores are submitted prior to the meeting by the individual reviewers assigned to an 
application, and are not discussed specifically at the review meeting or calculated into the 
overall impact score. Some applications also receive a percentile ranking. For details on the 
review process, see http://grants.nih.gov/grants/peer_review_process.htm#scoring. 
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