
Development of a Cardiac Prodromal Symptoms Recognition
List for the Assessment of Women in Primary Care

Item Type text; Electronic Dissertation

Authors Daly England, Mary Ann

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:03:21

Link to Item http://hdl.handle.net/10150/621826

http://hdl.handle.net/10150/621826


DEVELOPMENT OF A CARDIAC PRODROMAL SYMPTOMS RECOGNITION 

 

LIST FOR THE ASSESSMENT OF WOMEN IN PRIMARY CARE 

 

 

 

by 

 

Mary Ann Daly England 

 

 
 

 

________________________ 
Copyright © Mary Ann Daly England 2016 

 

 

A DNP Project Submitted to the Faculty of the 

 

COLLEGE OF NURSING 

 

In Partial Fulfillment of the Requirements 

For the Degree of 

 

DOCTOR OF NURSING PRACTICE 

 

In the Graduate College 

 

THE UNIVERSITY OF ARIZONA 

 

 

 

 

 

 

2 0 1 6 



 

 

 

 

2 

THE UNIVERSITY OF ARIZONA 

GRADUATE COLLEGE 

As members of the DNP Project Committee, we certify that we have read the DNP Project 

prepared by Mary Ann Daly England entitled “Development of a Cardiac Prodromal Symptoms 

Recognition List for the Assessment of Women in Primary Care” and recommend that it be 

accepted as fulfilling the DNP Project requirement for the Degree of Doctor of Nursing Practice. 

 

_______________________________________________ Date: November 16, 2016 

Jane Carrington, PhD, RN 

 

 

_______________________________________________ Date: November 16, 2016 

Anne G. Rosenfeld, PhD, RN, FAHA, FAAN 

 

 

_______________________________________________ Date: November 16, 2016 

Eileen Owen-Williams, PhD, DNP, FNP-BC, CNM, AFN-BC, FAANP 

 

 

Final approval and acceptance of this DNP Project is contingent upon the candidate’s submission 

of the final copies of the DNP Project to the Graduate College. 

 

I hereby certify that I have read this DNP Project prepared under my direction and recommend 

that it be accepted as fulfilling the DNP Project requirement. 

 

_______________________________________________ Date: November 16, 2016 

DNP Project Director: Jane Carrington, PhD, RN 

 



 

 

 

 

3 

STATEMENT BY AUTHOR  

This DNP Project has been submitted in partial fulfillment of requirements for an 

advanced degree at The University of Arizona and is deposited in the University Library to be 

made available to borrowers under rules of the Library. 

 

Brief quotations from this DNP Project are allowable without special permission, 

provided that accurate acknowledgment of source is made. Requests for permission for extended 

quotation from or reproduction of this manuscript in whole or in part may be granted by the 

copyright holder. 
 

 

 

SIGNED: __Mary Ann Daly England__________________ 
 



 

 

 

 

4 

ACKNOWLEDGMENTS 

I would like to acknowledge my family, particularly my husband Noah. This project could 

not have been possible without his encouragement, support, humor and love. My sisters Elaine 

and Patricia and brother Eugene for their continuous support during this journey. My nieces 

Lauren and Jennifer and nephews Chris and Ryan for their understanding and support. My in-

laws, Noah and JoAnne for their encouragement. 

 

I am sincerely grateful to my advisor Dr. Jane Carrington for her patience, responsiveness 

and guidance during this special journey. I am sincerely grateful to my doctoral committee 

members Dr. Jane Carrington, Dr. Anne G. Rosenfeld and Dr. Eileen Owens Williams whose 

combined insight, knowledge and experience was integral to this project. 

 



 

 

 

 

5 

DEDICATION 

To my parents, Eugene Philip and Margaret Mary Daly who instilled the belief that hard 

work, dedication, a sense of humor and clan loyalty will result in a life well lived. To my 

husband, Noah who stood witness, sharing in this incredible journey. To my family and friends 

who generously provided inspiration and encouragement.  

 

 



 

 

 

 

6 

TABLE OF CONTENTS 

LIST OF FIGURES .........................................................................................................................8 

LIST OF TABLES ...........................................................................................................................9 

ABSTRACT ...................................................................................................................................10 

INTRODUCTION........................................................................................................................11 

LITERATURE REVIEW ...........................................................................................................14 

METHODS ...................................................................................................................................21 

Project AIMS ................................................................................................................................21 

Project Design...............................................................................................................................21 

Literature Review ...............................................................................................................22 

Arizona Health Sciences Center Clinical Research Data Warehouse ...........................22 

Human Subject Protection ................................................................................................24 

Data Collection Instrument and Protocol ........................................................................25 

Analysis .........................................................................................................................................25 

Phase 1: Literature Review ................................................................................................25 

Phase 2: Testing with Clinical Data ..................................................................................25 

RESULTS .....................................................................................................................................25 

AIM 1: Complete a Review of the Literature to Determine Current Symptoms in the 

Assessment of Cardiac Prodromal Syndromes in Women ......................................................26 

AIM 2: Mined Data from the Clinical Data Warehouse to Confirm the List of Symptoms 

Using Actual Clinical Data ..........................................................................................................26 

Description of Clinical Database Sample ...................................................................................27 

Symptoms from Clinical Data Warehouse ................................................................................27 

DISCUSSION ...............................................................................................................................29 

Limitations of Project ..................................................................................................................31 

Strengths of Project .....................................................................................................................32 

Implications for Practice .............................................................................................................33 

Next Steps .....................................................................................................................................33 

Conclusion ....................................................................................................................................33 



 

 

 

 

7 

TABLE OF CONTENTS – Continued 

APPENDIX A: INTERNATIONAL CLASSIFICATION OF DISEASES, NINTH REVISION, 

CLINICAL MODIFICATION............................................................................35 

APPENDIX B: UNIVERSITY OF ARIZONA IRB APPROVAL LETTER ..............................38 

REFERENCES ..............................................................................................................................40 

 



 

 

 

 

8 

LIST OF FIGURES 

FIGURE 1. Adaptation of Donebedian Systems Model. .............................................................19 

FIGURE 2. Adaptation of Mitchell’s Systems Model. ................................................................19 

FIGURE 3. Adaptation of IHI Plan-Do-Study-Act Model. .........................................................20 



 

 

 

 

9 

LIST OF TABLES 

TABLE 1. Comparison of Literature and Database Symptoms of Women with Cardiac Event.28 

TABLE 2. Comparison of Results from Literature, Database, and Established Tools. ............31 



 

 

 

 

10 

ABSTRACT 

Heart disease is the number one killer of American women regardless of age or race. 

Women still face disparity in the assessment and recognition of heart disease. One key element 

that contributes to this delay is a prodromal symptom presentation that may impede quick 

assessment and streamline treatment for cardiovascular events 

The aims of this project, using best evidence and initial testing with data from Arizona 

Health Sciences Center Clinical Research Data Warehouse, is to construct a women’s Cardiac 

Prodromal Symptoms Recognition Assessment List to increase early recognition of 

cardiovascular etiology, resulting in earlier diagnostics and treatment. A literature review was 

completed to determine a list of current cardiac prodromal symptoms in women. Symptom data 

was mined from the clinical research data warehouse and compared to the symptom list.  

The project results support that prodromal symptoms are valid as identifiers of women 

experiencing a cardiac event. The literature review identified ten prodromal symptoms; Chest 

Pain/Discomfort, Shortness of Breath, Fatigue, Arm/Shoulder Pain, Weakness, 

Nausea/Indigestion, Back Pain, Jaw Pain, Sleep Disturbance and Dizziness/Syncope that are 

consistent in the literature. The Clinical Research Data Warehouse (CRDW) clinical elements 

did match the literature prodromal symptoms list with the additional elements of edema defined 

as a physical finding and depression defined as a risk factor. Application of the literature review 

and mined clinical data provide an opportunity to explore a clinical issue such as cardiac 

prodromal symptoms recognition for women and to assist providers in rapid identification and 

treatment initiation for women experiencing cardiac events. 
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INTRODUCTION 

Cardiovascular disease is the leading cause of death in the United States for all 

populations. As the number one killer of Americans cardiovascular disease results in 

approximately 2200 deaths each day or one death every forty seconds (American Heart 

Association, 2016). Since 2000 there has been a decrease in overall cardiovascular deaths. The 

greatest decrease in cardiac deaths has been in adults over 65 years of age (AHA, 2016). Cardiac 

disease impacts the United States healthcare system in mortality and morbidity with an estimated 

annual cost of 316.6 billion dollars compared to 88.7-billion-dollar cost for all types of cancers 

in 2011 (AHA, 2016). For this project, prodromal symptoms are defined as symptoms indicating 

onset of disease. Acute symptoms are defined as symptoms present during the acute phase of the 

disease process. 

Despite progress and research over the past decade, women face disparity in recognition 

and treatment of heart disease. The American Heart Association estimates that 44 million women 

in the United States have cardiovascular disease, with 6.6 million affected annually. Equivalent 

to the combined death rate of cancer and diabetes, cardiovascular disease claimed 398,086 deaths 

or one death every one minute and twenty seconds (AHA, 2016). At one and five years after post 

initial acute myocardial infarction more women than men will die. Five years following the 

initial acute myocardial infarction more women than men will suffer heart failure and stroke. 

In 2016, the American Heart Association issued the first scientific statement regarding 

acute myocardial infarction in women. This scientific statement addresses the continued gender 

disparities in assessment and treatment of women (Mehta, et al., 2016). The statement identifies 

multiclausal factors including age, race, ethnicity, and psychosocial leading to higher incidences 
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of mortality and morbidity for women (Mehta, et al., 2016). The second and novel American 

Heart Association Scientific Statement: Preventing and Experiencing Ischemic Heart Disease as 

a Women discusses the complexities and nuances associated with this health issue (McSweeney, 

Rosenfeld, Able, Braun, Burke…Reckelhoft, 2016). 

Cardiovascular disease presentation in women is affected by gender considerations such 

as presenting symptoms, language choices, pain tolerance and healthcare seeking behaviors 

(Canto, Canto, & Goldberg, 2014; McSweeney, et al., 2016). According to the American Heart 

Association statistics ethnicity affects cardiovascular disease risk. Hispanic women develop heart 

disease ten years earlier than Caucasian women and 48.3% of African American females over 

twenty years of age have cardiovascular disease (2016). Presentation of cardiac etiologies in a 

primary care setting, may include prodromal symptoms including sleep disturbances, anxiety and 

unusual fatigue (Forsling, Lundqvist, Eliasson, & Isaksson, 2014; McSweeney et al., 2014).  

Research has identified the predictive nature of symptoms based on gender in the 

presence of cardiovascular etiologies. McSweeney et al. developed the McSweeney Acute and 

Prodromal Myocardial Infarction Symptom Survey (MAPMISS) tool to score both acute and 

prodromal cardiac symptoms in women. The MAPMISS tool reviews the presence or absence of 

specified symptoms over a three-month period. The tool records onset, frequency, and severity of 

acute and prodromal symptoms. The MAPMISS tool has been verified in several studies. 

McSweeney et al (2014) study of the predictive nature of prodromal symptoms scoring 

concluded five prodromal symptoms as significantly associated with the risk of an acute cardiac 

event in women. The five prodromal symptoms significantly correlated with an acute event 

included discomfort in jaws/teeth, unusual fatigue, arm discomfort, shortness of breath and 
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generalized chest discomfort (McSweeney, et al., 2014). In 2014 Devon, Rosenfeld, Steffan, and 

Daya, applied a 13-item checklist derived from the Symptoms of Acute Coronary Syndromes 

Index in a multicenter study. The study determined high sensitivity for both genders to present 

with chest pressure, discomfort and chest pain during an acute cardiovascular event. Arm pain 

and shoulder pain were predictive of a diagnosis of acute coronary syndrome in women but not 

men (Devon, Rosenfeld, Steffan, & Daya, 2014).  

Even with significant advancement in the understanding of cardiac and vascular disease, 

in women, it remains the number one killer of women. The 2016 American Heart Association 

disease statistics show improvement in all total cardiovascular diseases. Review of targeted 

gender stats indicates there is a need for more research to decrease cardiovascular disease and 

gender bias especially among younger women, where cardiovascular disease (CVD) rates 

remained unchanged. The effects of gender on disease progression and presentation have led to 

new modalities of assessment and treatment (McSweeney et al., 2016). Even with targeted 

professional education and increased use of evidenced based treatments for heart disease 

disparities in assessment, treatment and outcomes remain unchanged.  

A primary care list designed to identify women presenting with cardiovascular prodromal 

symptoms will promote accurate and timely diagnosis decreasing progression to acute events. 

The list along with continued increased awareness of prodromal presentations, differences in 

pathologies and health seeking behaviors, increase in early diagnostics and initial treatment will 

improve outcomes in this population. The goal of this project is to create a female cardiac 

prodromal list with initial clinical data warehouse testing guided by the following aims: 
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AIM 1: Complete a review of the literature to determine current symptoms in the 

assessment of cardiac prodromal syndromes in women. 

AIM 2: Mine data from the clinical data warehouse to confirm the list of symptoms using 

actual clinical data. 

LITERATURE REVIEW 

The history of women and cardiovascular disease (CVD) has been a relatively newer 

research focus over the past two decades. Cardiovascular disease has been primarily studied in 

men, with women having limited representation in cardiovascular studies. A pivotal study on 

women’s cardiovascular disease, which provided data for research is the Women's Ischemia 

Syndrome Evaluation Study (WISE) was a National Heart, Lung, and Blood Institute (NHLBI) 

sponsored four center study. Phase 1 was the pilot phase from 1996-1997 with 256 women, 

Phase 2 spanned from 1997-1999 with 680 additional women and Phase 3 included patient 

follow up and data analysis. The study goals were to define and optimize symptom evaluation 

and diagnostic testing for women experiencing ischemic heart disease and research hormonal 

effects on heart disease (Merz et al., 1999). This research study has helped to describe 

cardiovascular disease in women.  

The data from the WISE study revealed gender specific pathology of ischemic disease, 

symptoms and diagnostic approaches (Merz et al., 1999). A major result of the WISE study was 

the identification of coronary microvascular disease (MVD) in women (Reis, 1999). Prior to the 

discovery of MVD women were screened at low risk because diagnostics looked for blockages in 

arteries not an overall narrowing (Shaw et al., 2006). The WISE study validated the Duke 

Activity Status Index (DASI) to provide guidance in women's diagnostic testing by determining 
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if an exercise stress test or chemical stress test was most appropriate (Shaw et al., 2006). Shaw et 

al. (2006) state the study also explained the correlation between low DASI scores and poor 

outcomes in women with microvascular disease. WISE data indicated that women with 

premenopausal hypertension should be treated as a high-risk CVD patient (Shaw et al., 2006).  

Though many advances have been made in diagnostic and treatment therapies, women 

continue to experience a disproportionately higher mortality rates than men (Gasse, Laursen, & 

Baune, 2014) (Gulati, Shaw, & Merz, 2012) (Lichtman et al., 2015). Women’s symptoms are 

inconsistent with typical acute myocardial infarction presentation resulting in less aggressive 

treatment and delays in diagnosis and care (Gultatani et al., 2012; Lichtman et al., 2015; 

McSweeney et al., 2016). Women with signs of depression are less likely to receive cardiac 

interventions (Gasse, 2014). The Eastwood et al. (2013) study demonstrates continuing 

disparities in treatment between men and women as well as within female population itself. 

Hispanic and African American CVD presentation varies from Caucasians with less chest and 

stomach discomfort. These differences in symptoms and presentations based on ethnicity place 

women at risk of higher mortality. Women’s cardiovascular 2013 death rates for African 

Americans per 100,000 were 94.7, Hispanics 61.3, and Caucasians 75.0 (AHA, 2016). African 

American women, though the highest population for CVD death rate, are less likely to be 

evaluated and treated for angina symptoms (Eastwood et al., 2013). 

Angina symptoms are the most common correlated symptoms for ischemia in women 

(Mieres, 2011; Mega, 2010). Angina symptoms caused by MVD without angiographic changes 

should be evaluated for CVD (Mehta et al., 2016; Shaw, 2006). As more research is completed 

on women’s presentation with CVD, prodromal symptoms have been identified. Prodromal 
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symptoms may include unusual fatigue, sleep disturbances, shortness of breath and anxiety. 

Symptoms may resolve with rest and contribute to the delay in seeking care by women (O’Keefe 

et al., 2015; McSweeney et al., 2015; Robson et al., 2015). Mieres (2011) study used the Seattle 

Angina Questionnaire and attributed physical limitations as a prodromal symptom in their 

cohort. Recent work on women presentation includes clustering of acute and prodromal 

symptoms for earlier recognition of CVD. Rosenfeld et al. (2015) describes four-classes of acute 

symptoms using a 13-item symptom checklist for acute presentations and McSweeney et al. 

describes three clusters of prodromal and acute symptoms based on age and ethnicity (2010). 

Response to cardiac symptoms is influenced by a women’s culture, ethnicity and 

socioeconomic status (McSweeney et al., 2016). Women delay care for multiple reasons 

including failing to recognize symptoms as cardiac, not understanding their risk for cardiac 

disease and lack of access to care (McSweeney et al., 2016). Women are more inclined to care 

for family first allowing their health to take a lower priority. Campaigns to educate and increase 

awareness of heart disease as a leading cause of death in women began in early 2000. The "red 

dress" symbol was created in 2002 by the National Heart, Lung, and Blood Institute (NHLBI) to 

increase women heart disease awareness (2014). The NHLBI and American Heart Association's 

(AHA) Go Red for Women Campaign was launched in 2003 to increase the general public 

knowledge of women’s heart disease. In 1997, 30% of women identified heart disease as the 

number one killer compared to 56% of women in 2013 (Mosca, 2013). According to AHA only 

34% of Hispanic women and 36% of African American state that cardiovascular disease is their 

greatest health risk (2016). Education is the primary prevention for heart disease. Lifestyle 

changes have been associated with reduced risk of CVD in women (Go, 2014). High blood 
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pressure, high LDL cholesterol and smoking are highly linked to CVD in women (AHA, 2016; 

Go, 2014). Other modifiable risk factors include obesity, sedentary lifestyle, diabetes and poor 

diet (AHA, 2016). Depression and physical inactivity are identified novel risks (McSweeney et 

al., 2016). 

Health determinants are used to determine health risks including cardiovascular disease. 

Cultural considerations, lifestyle, wellness activities, environment and comorbidities alert a 

provider to risk level. A patient’s access to care, health beliefs, education level and their unique 

pathophysiology are evaluated. The healthcare system the patient enters also becomes 

determinant based on provider education, experience, protocols, clinical decision tool availability 

and organization culture. The primary care provider assesses determinants including family 

history, physical and psychosocial aspects of presenting patients (Bates, 2012). Primary care 

identification of women at risk for or who are experiencing subclinical cardiac disease will have 

a profound effect on decreasing poor outcomes. 

Evidence based tools are an accepted clinical practice in predicting cardiovascular risks. 

A routinely utilized preventative tool for calculating risk of a cardiovascular event is The 

Framingham Risk Score. The tool was developed from the Framingham Heart Study data in 

1988. The American College of Cardiology (ACC) and American Heart Association (AHA) 

2013 guideline on the Assessment of the Cardiovascular Risk reviewed multiple risk tools. The 

subcommittee on prevention guidelines, noted gaps in atherosclerotic cardiovascular disease 

(ASCVD) risk tools in areas of gender, race and ages (Goff et al., 2014). The current AHA and 

ACC ASCVD risk tool now incorporates age, gender and race (2016). Utilization of a cardiac 
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prodromal symptom recognition assessment list clinical list will be utilized if it provides benefits 

to the provider and patient in recognition of cardiac etiologies. 

Women experiencing prodromal symptoms are likely to seek primary care versus 

emergent care (Forsling, Lundqvist, Eliasson, & Isaksson, 2014). Primary care providers play an 

important part in diagnosing and treating cardiac disease in women. The Kholaif, Aheng, 

Jagasia, and Armstrong (2014) reviewed data from the PLATO trial and determined that women 

presented later following symptom onset and exhibited baseline Q waves on initial 

electrocardiogram indicating prior ischemia. Women often will rest until prodromal and acute 

symptoms dissipate versus seeking acute care. Hoglund, Jannson, Forslund, and Lundblah (2014) 

reviewed the World Health Organization MONICA project to determine if prodromal patients 

present to their primary care prior to an acute event. Their conclusion was that patients sought 

health care significantly more in the week prior to the acute event compared to the same time 

period in the previous year. Forsling, Lundquist, Eliasson and Isakson (2014) also concluded 

increased healthcare seeking behavior one week prior to an acute cardiovascular event and found 

evidence that women presented more often than men. 

Creation of a primary care prodromal clinical decision tool will increase the ability of the 

PCP to identify a woman’s risk of a cardiovascular etiology. The Cardiac Prodromal Symptoms 

Recognition Assessment List will utilize current literature on prodromal symptoms and other risk 

determinants. The goal of this study is to determine if and which prodromal symptoms will 

benefit the provider and patient by identifying women at risk for a cardiovascular event. 

Donabedian's theory of structure, processes and outcome has been a center stone of 

quality improvement evaluation since 1966. The linear model will evaluate the outcome of 
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prodromal presentation (Structure), identification of cardiac etiology through female specific 

symptoms classification (Process) to produce earlier cardiac interventions (Outcome). 

Donebedian’s model will provide the theoretical basis for a tool which will assist providers in 

recognizing cardiac etiology in women at the point of primary care contact (Figure 1). 

 

FIGURE 1. Adaptation of Donebedian Systems Model. 

Mitchell's theory of dynamic model for quality care builds on Donebedian’s linear quality 

model. Mitchell’s model expands on the linear perspective by applying reciprocal influence 

changing the linear model into a circular system in which all elements of system, interventions, 

client and outcomes may affect each other (Mitchell, Ferketich, & Jennings, 1998) (Figure 2). 

 

FIGURE 2. Adaptation of Mitchell’s Systems Model. 
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The Institute for Healthcare Improvement (IHI) Plan-Do-Study-Act (PDSA) model 

(Figure 3) for quality improvement will be the framework for the retrospective study validation 

of the women's cardiac prodromal list. Research will include accessing a coded data set through 

the Arizona Health Sciences Center (AHSC) Clinical Research Data Warehouse (CRDW). The 

coded data set population will be female patients with an acute cardiac event (ACE) based on 

ICD 9 codes 410.00-410.92. Examination of the data will determine if this list would assist a 

primary care provider in identification of prodromal symptoms. The data items include: 

 symptoms associated including duration, frequency, intensity 

 symptoms prior to event 

 if the patient sought medical care within 120 days of the event 

 presenting symptoms if medical care was sought 120 days prior 

 

FIGURE 3. Adaptation of IHI Plan-Do-Study-Act Model. 
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METHODS 

Project AIMS 

The aims of this project, using best evidence and initial testing with data from clinical 

research data warehouse, is to construct a women’s Cardiac Prodromal Symptoms Recognition 

Assessment List to increase early recognition of cardiovascular etiology, resulting in earlier 

diagnostics and treatment. 

AIM 1: Complete a review of the literature to determine current symptoms in the 

assessment of cardiac prodromal syndromes in women. 

AIM 2: Mine data from the clinical data warehouse to confirm the list of symptoms using 

actual clinical data. 

Project Design 

This project involves a two-phased approach. First, the initial project includes a 

comprehensive literature review of prodromal symptoms, women’s cardiac disease and gender 

bias for the creation of a symptom list. The prodromal section of the McSweeney Acute and 

Prodromal Myocardial Infarction Symptom Survey (MAPMISS) will be used to guide the review 

of literature (2004). From the prodromal section, McSweeney lists five MAPMISS symptoms: 

jaw or teeth discomfort, unusual fatigue, arm discomfort, shortness of breath, and generalized 

chest discomfort. Current literature will be reviewed to determine if these five symptoms are the 

most current in practice and if additional symptoms should be considered for the list of 

symptoms that will be used in the second phase of this project. The second phase of this quality 

improvement project is testing the list of symptoms using the clinical data warehouse. Each will 

be described below.  
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Literature Review 

A review of literature was conducted utilizing the following search terms: prodromal or 

acute symptoms, acute myocardial ischemia or cardiovascular disease; women or gender; 

ethnicity or race; bias or disparity; and health seeking behaviors or treatment or care and 

databases used included CINAHL Plus, Google Scholar, and PubMed. Inclusion criteria for the 

papers included full text academic journals containing both qualitative and quantitative studies. 

Papers that emerge were analyzed searching for terms used to describe prodromal and acute 

symptoms. Each paper that emerged in this search was analyzed for these symptom terms. Using 

a literature table to organize the papers and symptoms words, the author created the symptoms 

list. 

Arizona Health Sciences Center Clinical Research Data Warehouse 

After obtaining human subjects approval from the University of Arizona Institutional 

Review Board data was accessed from the Arizona Health Sciences Center Clinical Research 

Data Warehouse (AHSC CRDW). The AHSC CRDW is a centralized and integrated data 

repository, which receives data from multiple sources. Warehouses provide real time data on 

single patients as well as populations. The requested data was de-identified and contained no 

Protected Health Information per the Health Insurance Portability and Accountability Act of 

1996. International Classification of Diseases, Ninth Revision, Clinical Modification codes 

(ICD-9) and International Classification of Diseases, Tenth Revision, Clinical Modification 

codes (ICD-10) were used to guide data mining from the AHSC CRDW (Appendix A). Data was 

organized and mined as described below.  



 

 

 

 

23 

Once human subjects’ approval was obtained, a de-identified data request was submitted 

utilizing the AHSC CRDW form F309. A Clinical Research Data Warehouse technician 

extracted the data from the clinical data warehouse and reviewed the data set with the DNP 

student to ensure that all relevant data had been captured from the warehouse. Once the DNP 

student approved of the data set captured for mining, the data was formatted into a Comma 

Separated Values (CSV) file. The CSV file was placed on an encrypted DVD using Verascript 

encryption system. The data on the DVD was uploaded onto the DNP student’s computer and 

prepared for mining.  

The data request was for 750 female patients with ICD 9 codes of a cardiovascular 

episode. The cohort for this study was women age 20 to 75 years of age. The proposed list was 

applied to the data. The data collection was performed as a coded data set through the Arizona 

Health Sciences Center Clinical Research Data Warehouse. Data items included: Cardiac event, 

age, symptoms prior to event, medications, sought medical care within 120 days of the event and 

presenting symptoms if medical care was sought 120 days prior to the event.  

Data mining and analysis provide an opportunity to determine patterns and creation of 

predictive models (Zaki & Meira, 2014). Data mining processes and subsequent analysis have 

been successfully applied to healthcare’s large data sets. Milovic and Milovic (2012) research 

indicates healthcare may predict trends in patient conditions by mining for hidden patterns within 

multisource data sets. The earliest forms of data mining in healthcare utilized clustering methods 

to determine commonality of disease outbreaks (Leskovec, Rajaraman, & Ullman, 2014). Today 

data mining may utilize statistical or clustering methods to tease out information to determine 

possible patterns within the data and develop predictive models (Milovic & Milovic, 2012). 
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For discrete data, an actual unit of data such as age in years or ICD -9-CM codes was 

recorded. For subjective data, actual terms and descriptions were recorded. If an element was not 

located within the data, it was categorized as not found. A “not found” determination allowed the 

investigator to determine significance of the selected element for analysis. 

The data was extrapolated from the AHSC CRDW. Information and data was placed into 

an Excel spreadsheet for analysis. Discrete data was analyzed for correlation and significance 

with a CV event diagnosis. Subjective data was trended and correlated to cardiovascular 

symptomology. Sensitivity and specificity was used to determine predictive value of primary 

care prodromal symptom list. A 2x2 cross tabulation of the prodromal symptom versus diagnosis 

was used to calculate sensitivity and specificity. Bayes theorem was used as the guiding theory 

for conditional probability statistics (Weisstein, 2014). The analysis strived for a 95% 

Confidence Interval based on population size.  

Data was stored on an encrypted DVD from the AHSC Clinical Research Data 

Warehouse. The data encryption tool was a Verascript encryption system. The disc was 

maintained in a secured environment with the primary investigator. 

Human Subject Protection 

A determination of Human Research Form/Institutional Review Board application was 

sought from the University of Arizona College of Nursing Institutional Review Board. No 

patients, families or providers were recruited. AHSC Clinical Research Data Warehouse team 

did maintain a secure map of the data or crosswalk, identifying each step of the data acquisition 

process between the anonymous patient identifier and the patient identifier to maintain data 

integrity. To maintain security and confidentiality, the crosswalk is never given to the 
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investigator or anyone outside of the Arizona Health Sciences Center Clinical Research Data 

Warehouse team. 

Data Collection Instrument and Protocol 

Upon receiving a non-determination of human research decision or approval from the 

Institutional Review Board a written request was made to the Arizona Health Sciences Center 

Clinical Research Data Warehouse team for a random patient selection based on specific 

cardiovascular ICD-9 codes. Once data was received, the principle investigator (PI) reviewed 

data per the above protocol utilizing the prodromal list. 

Analysis 

Phase 1: Literature Review 

From those papers that emerged from the literature review, each was read and analyzed 

for results from studies exploring women presenting with cardiac events. These results were then 

organized by symptoms. 

Phase 2: Testing with Clinical Data 

The clinical data was prepared and organized by the Center of Biomedical Informatics 

and Biostatistics. Once the data had been acquired, using a 2x2 tabulation for sensitivity and 

specificity, elements of the list were tested with real clinical data. 

RESULTS 

The goal of this project was using best evidence and initial testing with data from the 

clinical data warehouse, to collect words associated with women experiencing cardiac event to 

inform the construct a women’s Cardiac Prodromal Symptoms Recognition Assessment List to 

increase early recognition of cardiovascular etiology, resulting in earlier diagnostics and 
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treatment. Results will be presented in sequence of the aims and discussed later within the 

document.  

AIM 1: Complete a Review of the Literature to Determine Current Symptoms in the 

Assessment of Cardiac Prodromal Syndromes in Women 

A literature review was designed and completed to determine current practice in 

identification of prodromal symptoms in women with cardiovascular disease. The literature 

search used the key words of prodromal or acute symptoms, acute myocardial ischemia or 

cardiovascular disease; women or gender; ethnicity or race; bias or disparity; and health seeking 

behaviors or treatment or care and yielded 32 papers, of which 29 met inclusion criteria of full 

text academic journals, either qualitative, quantitative or both. Papers that emerge were analyzed 

searching for terms used to describe prodromal symptoms scholarly papers with and were 

included in the analysis. The prodromal symptoms that are found in current research include: 

Chest Pain/Discomfort, Shortness of Breath, Fatigue, Arm/Shoulder Pain, Weakness, 

Nausea/Indigestion, Back Pain, Jaw Pain, Sleep Disturbance and Dizziness/Syncope. (Forsling 

et al., 2014; Gasse et al., 2014; McSweeney et al., 2014; O’Keefe-McCarthy et al., 2015; 

Rosenfeld et al., 2015). Depression was noted in the literature as a risk factor not a prodromal 

symptom (Gasse, 2014). 

AIM 2: Mined Data from the Clinical Data Warehouse to Confirm the List of Symptoms 

Using Actual Clinical Data 

De-identified patient data was received form the Clinical Research Data Warehouse per 

above stated protocol. A total of 929 patient encounters were received for women ages 20-75 

with ICD 9 Codes 410.00 – 410.92 or ICD 10 Codes 121-123.8. Data for the Total Population of 
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949 (TP) was reviewed and categorized. In review of the data elements, forty-two (42) 

encounters were found to contain symptom data elements from a healthcare encounter. The final 

subset (FS) comprised 4% of the total population with an N = 42. 

Description of Clinical Database Sample 

Within the Final Subset (FS), the race and ethnicities did mirror the total population 

demographics. White/Caucasian were the largest group at 76%, followed by American Indian or 

Native Alaskan at 7%, Black/African American and Other were 5%, and Mixed Race and 

Unknown were 2%. In the FS, all Other and Mixed Race self-identified as Hispanic or Latino 

and 3% of White/Caucasian self-identified as Hispanic or Latino. Within the FS (N=42), lifestyle 

factors in the data included eight encounters with tobacco abuse and five with no tobacco use. 

Past medical history in the final subset data revealed hyperlipidemia (52%) and hypertension 

(50%) with an acute cardiac diagnosis. Other past medical history included from highest to 

lowest included diabetes (40%), cancer (29%), depression (12%), anxiety (10%), 

lupus/fibromyalgia (7%), microalbumin (5%), ovarian cyst removal (5%), anemia (5%), and 

epinephrine medication error (2%). Cancer types identified in the data included endometrial (1), 

breast (1), ovarian (2), uterine (1) and non-specified cancer wording (2). 

Symptoms from Clinical Data Warehouse 

Cardiac associated symptoms were identified in the data set under Chief Complaint (CC), 

Past Medical History (PMH) or Review of System (ROS) headings. Symptoms and their 

frequencies were extracted from the data set: chest pain (12), fatigue (7), shortness of breath (5), 

shortness of breath on exertion (3), left arm pain (2) jaw pain (1) back pain (1) no chest pain (1) 

and sleep disturbance (0). Edema is defined as a physical finding (PF), not a symptom. Edema 
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was noted in the mined data sections four times and therefore is reported in the data results. 

Similarly, depression is defined as a risk factor (RF) not a symptom and appears five times in the 

mined data sections. Clinical Data elements were singular without description and the words are 

reported exactly as they appeared in the mined data. Results from both aims were then organized 

for comparison in Table 1. 

TABLE 1. Comparison of Database and Literature Symptoms of Women with Cardiac Event. 

Symptoms in Database Frequency in Database Symptoms in Literature Review 

Chest Pain/ Chest Discomfort 12 Times Yes 

Fatigue 7 Times Yes 

Shortness of Breath 5 Times Yes 

Depression* (RF) 5 Times Yes* (RF) 

Edema* (PF) 4 Times No 

Shortness of Breath on Exertion 3 Times Yes 

Left Arm Pain 2 Times Yes 

Jaw Pain 2 Times Yes 

Back Pain 1 Time Yes 

No Chest Pain 1 Time Yes 

Sleep Disturbance 0 Times Yes 

In summary, a list of nine prodromal symptoms was developed from the literature review. 

The clinical research data warehouse provided a demographic representation of the population of 

the final subset of N=42 including Past Medical History (PMH), race, and symptoms. The final 

subset data identified eight prodromal symptoms of women experiencing cardiac event. The 

clinical research data warehouse identified edema and depression in the FS data. Edema was not 

represented in the literature review as it is a physical finding not a symptom and depression is a 

risk factor. Sleep disturbance was not found in the clinical data though was found in the literature 

review. 
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DISCUSSION 

Prodromal symptoms have been isolated and studied in cardiovascular studies. Prodromal 

symptoms have been noted in both men and women (Canto, 2014). Both men and women share 

the hallmark signs of chest pain or discomfort in acute cardiovascular events. However, not all 

men and women experience this hallmark sign of acute cardiac events. Research suggests that 

women, more than men, make up the larger percentage of patients who do not present with chest 

pain/discomfort (Canto et al., 2014). Screening tools have been developed and tested for 

reliability (Devon et al., 2014; McSweeney et al., 2014; Rosenfeld et al., 2015).  

Research completed by Rosenfeld and McSweeney have defined the assessment for and 

application of prodromal and acute symptoms in identifying cardiovascular event risk in women. 

Rosenfeld et al. (2015) studied cardiac risk stratification strategies in the emergency department 

for patients with cardiovascular presentation utilizing the Acute Coronary Symptoms Checklist 

(Devon, H., Rosenfeld, A., Steffen, A., & Daya, M., 2014). This acute presentation research 

concluded in a classification of symptom clusters. Three classes were defined: Class 1 Heavy 

Burden, Class 2 Chest Symptoms and Shortness of Breath, and Class 3 Chest Pain. Women were 

more likely to be in Class 1 with more diverse non-chest symptoms and a large proportion of 

these women were experiencing an Acute Coronary Syndrome (ACS) event (Rosenfeld et al., 

2015). Overall more patients who presented in Class 2 and 3 with more chest symptoms ruled in 

for ACS. Authors of this acute symptom research summarized that ACS tools that are chest 

symptom driven will not appropriately identify women at risk (2015). The McSweeney Acute 

and Prodromal Myocardial Infarction Symptom Survey (MAPMISS) has been used to identify 

and verify prodromal symptoms in women. The tool is established in multiple literature reviews 
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for reliability in predicting cardiovascular events in women in various settings. The MAPMISS 

tool has generated important evidence based research on presentations within subpopulations of 

women based on race and ethnicity. This research has led to symptom clustering within female 

groups based on age, race and ethnicity helping to determine prodromal presentation symptoms 

in each cluster. The general health section of the MAPMISS tool under the comorbidities has a 

question regarding depression or other emotional issues.  

This project sought to create a female cardiac prodromal list with initial clinical data 

warehouse testing guided by the following aims: 1. Complete a review of the literature to 

determine current symptoms in the assessment of cardiac prodromal syndromes in women and 2. 

Mine data from the clinical data warehouse to confirm the list of symptoms using actual clinical 

data. Results from the literature review and analysis of data from the Clinical Data Warehouse 

revealed that there are prodromal symptoms that correlated to cardiovascular risk in women. The 

literature review identified ten prodromal symptoms; Chest Pain/Discomfort, Shortness of 

Breath, Fatigue, Arm/Shoulder Pain, Weakness, Nausea/Indigestion, Back Pain, Jaw Pain, Sleep 

Disturbance and Dizziness/Syncope (Forsling et al., 2014; Gasse et al., 2014; McSweeney et al., 

2014; O’Keefe-McCarthy et al., 2015; Rosenfeld et al., 2015) that are consistent in the literature. 

Language and definitions may provide some explanation in variations of the research prodromal 

lists. The Clinical Research Data Warehouse elements did largely match the literature prodromal 

symptoms lists. The clinical outlier of edema, which was an element in the CRDW data and is 

classified as a physical finding not a symptom. The depression outlier is a risk factor not a 

symptom and was found in the mined data. One retrospective population based cohort study 

found depression was an independent risk factor of new cardiovascular disease and supported 
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adding depression when assessing for CVD risk (Gasse, Laursen, & Baune, 2014). Sleep 

disturbance was found in the literature as a prodromal symptom but not found in the mined data 

of the Final Subset. For further comparison, the words were also compared to the current 

standard for symptoms. The MAPMISS Survey prodromal symptom elements and ACS checklist 

13 acute symptoms were used to provide further comparison of the continuity between the 

literature findings and the CRDW symptom data in Table 2. 

TABLE 2. Comparison of Results from Literature, Database, and Established Tools. 

Symptoms in 

CRDW Database 

Frequency in 

CRDW Database 

Literature 

Review 

1MAPMISS 

Symptom 

2ACS Checklist 

Symptom 

Chest Pain/ Chest 

Discomfort 

12 Times Yes Yes Yes 

Fatigue 7 Times Yes Yes Yes 

Shortness of Breath 5 Times Yes Yes Yes 

Depression* (RF) 5 Times Yes Yes No 

Edema* (PF) 4 Times No No No 

Shortness of Breath 

on Exertion 

3 Times Yes Yes Yes 

Left Arm Pain 2 Times Yes Yes Yes 

Jaw Pain 2 Times Yes Yes Yes 

Back Pain 1 Time Yes Yes Yes 

No Chest Pain 1 Time Yes Yes Yes 

Sleep Disturbance 0 Times Yes Yes No 
1. The McSweeney Acute and Prodromal Myocardial Infarction Symptom Survey (McSweeney, J. O’Sullivan P. Cody, M. & Crane, P., 2004  

2. Acute Coronary Symptoms Checklist (Devon, H., Rosenfeld, A., Steffen A., & Daya, M., 2014) 

Limitations of Project 

Despite careful planning and execution, the project did have limitations. This project was 

limited in that the subset population that was extracted from the total population was small 

(N=42). The data mine of the subset population identified only patients with prior encounters 

within the confines of the Clinical Research Data Warehouse repository. Encounter types were 

labeled as hospital encounters, office visit, ancillary orders, appointment and anti-coagulation. 

The data that was mined did not have systematic language or structure creating inconstant pull of 
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data elements from each individual encounter. The data extraction pulled a specified number of 

characters with in the Chief Complaint (CC), Past Medical History (PMH), and Review of 

Systems (ROS) data field elements. This created data that may be incomplete, narrative or fixed 

element, and may have missed other data points located inside the CC, PMH, and ROS sections. 

The database did not clearly identify when the symptoms occurred in the patient encounter 

timeline. The selected symptoms were not validated in consensus forum with experts in the field. 

While edema emerged as a finding, the clinical database did not provide additional 

information in the notes to provide context. This finding stimulated additional questions 

associated with assessments, history, and co-morbidities. Depression as an independent variable 

for CVD risk is under research. Recent studies indicate there may be a risk correlation and 

recommendations for depression screening as a risk factor should be added to the psychosocial 

review (Gasse et al., 2014: McSweeney et al., 2014). 

Strengths of Project 

This project was strengthened using both the literature and database to determine 

symptoms experienced by women experiencing a cardiac event. Based on the resulting terms, 

edema only emerged in the database and sleep disturbance only occurred in the literature. Edema 

was classified as a physical finding. Edema was found in the same data fields as the symptoms 

and therefore is reported as a finding in the data. Also, depression was reported in the data, 

literature and the MAPMISS tool. Depression was defined as a risk factor in the literature and 

the MAPMISS tool, not as a symptom. 
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Implications for Practice 

From this project, implications for practice are many. Prodromal symptoms are valid 

identifiers for women at risk for cardiovascular events. Careful screening of women who present 

with prodromal symptoms is warranted to stratify risk. Advance practice nurses, when assessing 

women who present with the symptoms above are recommended to also screen for edema and 

depression in their assessment.  

This project used data from a clinical data warehouse, exemplifying how advanced 

practice nurses can review, organize, and mine clinical data. This project shows the value of 

clinical data to evaluate and measure patient outcomes. Advanced Practice nurses serve as 

leaders facilitating the organization of databases and techniques in mining data to increase 

patient outcomes. 

Next Steps 

Future research plans are to develop an electronic assessment tool to more effectively 

capture women experiencing cardiac events in primary care. Although this project has informed 

future goals, analyzing a larger sample of patient data is needed to more fully understand cardiac 

symptoms in women. The development of the assessment tool, using quality improvement 

strategies, will provide implementation into practice. 

Conclusion 

Clinical data and review of literature combined revealed that women experience the 

following prodromal symptoms chest pain, fatigue, shortness of breath, shortness of breath on 

exertion, left arm pain, jaw pain, back pain, and no chest pain. Sleep disturbance did not present 

in the final subset population as a mined symptom. Risk factors of depression and physical 
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finding of edema were present in the mined data. This project highlights the value of clinical data 

and literature together to explore clinical assessment symptoms. Furthermore, this project 

identified the importance of clinical data to determine patient clinical outcomes. 
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APPENDIX A: 

INTERNATIONAL CLASSIFICATION OF DISEASES, NINTH REVISION, CLINICAL 

MODIFICATION 
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ICD-9 

Code 

ICD-9 Code Description 

410.00 ACUTE MYOCARDIAL INFARCTION OF ANTEROLATERAL WALL 

EPISODE OF CARE UNSPECIFIED 

410.01 ACUTE MYOCARDIAL INFARCTION OF ANTEROLATERAL WALL 

INITIAL EPISODE OF CARE 

410.02 ACUTE MYOCARDIAL INFARCTION OF ANTEROLATERAL WALL 

SUBSEQUENT EPISODE OF CARE 

410.10 ACUTE MYOCARDIAL INFARCTION OF OTHER ANTERIOR WALL 

EPISODE OF CARE UNSPECIFIED 

410.11 ACUTE MYOCARDIAL INFARCTION OF OTHER ANTERIOR WALL 

INITIAL EPISODE OF CARE 

410.12 ACUTE MYOCARDIAL INFARCTION OF OTHER ANTERIOR WALL 

SUBSEQUENT EPISODE OF CARE 

410.20 ACUTE MYOCARDIAL INFARCTION OF INFEROLATERAL WALL 

EPISODE OF CARE UNSPECIFIED 

410.21 ACUTE MYOCARDIAL INFARCTION OF INFEROLATERAL WALL INITIAL 

EPISODE OF CARE 

410.22 ACUTE MYOCARDIAL INFARCTION OF INFEROLATERAL WALL 

SUBSEQUENT EPISODE OF CARE 

410.30 ACUTE MYOCARDIAL INFARCTION OF INFEROPOSTERIOR WALL 

EPISODE OF CARE UNSPECIFIED 

410.31 ACUTE MYOCARDIAL INFARCTION OF INFEROPOSTERIOR WALL 

INITIAL EPISODE OF CARE 

410.32 ACUTE MYOCARDIAL INFARCTION OF INFEROPOSTERIOR WALL 

SUBSEQUENT EPISODE OF CARE 

410.40 ACUTE MYOCARDIAL INFARCTION OF OTHER INFERIOR WALL 

EPISODE OF CARE UNSPECIFIED 

410.41 ACUTE MYOCARDIAL INFARCTION OF OTHER INFERIOR WALL INITIAL 

EPISODE OF CARE 

410.42 ACUTE MYOCARDIAL INFARCTION OF OTHER INFERIOR WALL 

SUBSEQUENT EPISODE OF CARE 

410.50 ACUTE MYOCARDIAL INFARCTION OF OTHER LATERAL WALL 

EPISODE OF CARE UNSPECIFIED 

410.51 ACUTE MYOCARDIAL INFARCTION OF OTHER LATERAL WALL INITIAL 

EPISODE OF CARE 

410.52 ACUTE MYOCARDIAL INFARCTION OF OTHER LATERAL WALL 

SUBSEQUENT EPISODE OF CARE 

410.60 TRUE POSTERIOR WALL INFARCTION EPISODE OF CARE UNSPECIFIED 

410.61 TRUE POSTERIOR WALL INFARCTION INITIAL EPISODE OF CARE 

410.62 TRUE POSTERIOR WALL INFARCTION SUBSEQUENT EPISODE OF CARE 

410.70 SUBENDOCARDIAL INFARCTION EPISODE OF CARE UNSPECIFIED 

410.71 SUBENDOCARDIAL INFARCTION INITIAL EPISODE OF CARE 
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410.72 SUBENDOCARDIAL INFARCTION SUBSEQUENT EPISODE OF CARE 

410.80 ACUTE MYOCARDIAL INFARCTION OF OTHER SPECIFIED SITES 

EPISODE OF CARE UNSPECIFIED 

410.81 ACUTE MYOCARDIAL INFARCTION OF OTHER SPECIFIED SITES INITIAL 

EPISODE OF CARE 

410.82 ACUTE MYOCARDIAL INFARCTION OF OTHER SPECIFIED SITES 

SUBSEQUENT EPISODE OF CARE 

410.90 ACUTE MYOCARDIAL INFARCTION OF UNSPECIFIED SITE EPISODE OF 

CARE UNSPECIFIED 

410.91 ACUTE MYOCARDIAL INFARCTION OF UNSPECIFIED SITE INITIAL 

EPISODE OF CARE 

410.92 ACUTE MYOCARDIAL INFARCTION OF UNSPECIFIED SITE 

SUBSEQUENT EPISODE OF CARE 
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APPENDIX B: 

UNIVERSITY OF ARIZONA IRB APPROVAL LETTER 
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