PAGE  
1
Stress & Hypertension


Running Head:  SITUATIONAL STRESS AND ESSENTIAL HYPERTENSION

Situational Stress And Its Relationship To The Development Of Essential Hypertension 

During Military Physician Assistant Training 

A Research Proposal

Katherine A. Adamson

University of Texas, San Antonio

Abstract


Military Physician Assistant (PA) students are subjected to extraordinary levels of cognitive and situational stress.  Military requirements mandate a permanent change in duty station no fewer than three times in two years.  Disruption in family and personal time coupled with the academic demands inherent in completing 86 hours of college credit in one year all contribute to a stressful and hypertensinogenic environment.  The purpose of this study is to define the relationship between psychological stress and the development of essential hypertension in military PA students.  The potential to design a stress intervention program for military PA students is a natural outgrowth of this research. 

Situational Stress And Its Impact Upon The Development Of Essential Hypertension 

During Military Physician Assistant Training


Advanced military medical training is intensive both in pace and cognitive expectations.  Attendance at the 24 month Interservice Physician Assistant Program (IPAP) is further complicated by the requirement for students to move themselves and their families on three separate occasions to accommodate military training requirements.  Students attend class five days a week, eight hours a day for the academic training portion of their education that is 53 weeks in duration.  During this academic year, the typical student will complete no fewer than 111 examinations, answering some 5,550 questions.  The pace of study is extraordinarily rapid, an unfortunate necessity mandated by the need for these students to complete 86 semester hours of undergraduate study with 1815 contact hours devoted to classroom or laboratory experience (IPAP, 2001).  All of this is accomplished under the rigor of a Student Evaluation Plan that leaves little room for falling behind and/or catching up.  The academic year of training is followed by a year of clinical training during which the physician assistant student spends an average of 60 hours per week in one of 20 military treatment facilities.  Students rotate through ten mandatory and two elective clinical rotations participating as a member of a medical treatment team with progressive increases in patient care involvement and responsibility. 


The IPAP faculty has expressed concern for the situational intensity inherent in military physician assistant (PA) training, and possible consequent deleterious health effects.  The author of this proposal served as a senior instructor in the IPAP for four years.  During this time, the author noted a surprising number of physician assistant students were found to have an elevation in blood pressure.  This observation prompted the articulation of the following problem statement:  Enhanced situational stress, and the perception of that stress leads to an unusually high incidence of essential hypertension in military physician assistant students.  The author’s interest is to define the relationship between psychological stress and the development of essential hypertension in military PA students.  

Review of the Literature


Systemic hypertension is one of the most common health problems in this country, affecting as many as 50 million Americans (National Institutes of Health (NIH), 1997).  Optimal blood pressure levels have been defined as below 120 mm Hg (millimeters of mercury) systolic and below 80 mm Hg diastolic (NIH, 1997).  The systolic pressure refers to the pressure within the cardiovascular system as the ventricles of the heart are contracting.  The diastolic pressure is a reading of the pressure within the cardiovascular system as the ventricles are at rest, and are filling.  Hypertension results in more office visits to primary care providers than does any other chronic illness, with only one in four hypertensive Americans controlling their hypertension to below 140/90 mm Hg (Moser, 1996).  Hypertension is a well-established major risk factor for the development of coronary artery disease and is the most important risk factor for cerebrovascular disease.  


It is important to view hypertension from an etiologic perspective.  Over 90 percent of all patients with hypertension seen in the United States fall into the category of primary hypertension.  Primary hypertension may be referred to as essential or even idiopathic.  This nomenclature underscores the fact that we have not identified the cause of the vast majority of cases of hypertension.  The exact causality in essential hypertension may be elusive, but factors involved in the development of essential primary hypertension have been well established:  advancing age, ethnicity, gender, family history, sodium intake, excessive alcohol ingestion, socioeconomic status, tobacco abuse, and the presence of high levels of emotional stress (Adamson, 1998). 


The exact physiologic pathway by which psychological stress induces elevations in blood pressure has yet to be generally accepted.  There are many hypotheses and much evidence to support a variety of neurologic and endocrine mechanisms involved in the induction of blood pressure elevation.  Schmieder et al. (1997) studied the relationship between glomerular hyperfiltration during sympathetic nervous system activation and the subsequent evolution of essential hypertension.  Their work may have elucidated the link between the proposed hypertensinogenic effects of stress and the type of hypertension seen with renal injury.  A similar role for the induction of stress induced hypertension via activation of the sympathetic nervous system was postulated by Light, Koepke, Orbrist, and Willis (1983).  Their findings highlighted the role of sympathetic nervous system mediated sodium and fluid retention as etiologic in the development of hypertension.  Yet a different neuroendocrine pathway for the induction of hypertension was described by al’ Absi and Arnett (2000).  These investigators focused on the role of cortisol elevations in response to excessive and prolonged stress as a marker for the development of hypertension.  It is likely that a variety of interconnected physiologic pathways are involved in stress induced hypertension.  

Pierdomenico et al. (2000) also looked at the role of the autonomic nervous system in relation to blood pressure.  Their study expanded upon earlier reports by evaluating patients with “white coat” hypertension.  White coat or clinic hypertension is a rather common condition in which patients have elevated blood pressure readings when in the clinic setting, but normal out of clinic blood pressure readings.  The results of this study suggest that differences exist between those patients with sustained hypertension and individuals noted to have white coat hypertension in regards to pathophysiologic etiology.  Hayashi et al. (1996) were interested in the relationship of ambulatory blood pressure readings to the uniquely cultural phenomenon known as “Karoshi”, which refers to death from overwork.  These investigators were able to correlate the amount of overtime worked with an elevation in 24-hour average blood pressures.  Regardless the precise etiology, the correlation between mental stress and elevated blood pressure has been definitively demonstrated (Yoshiuchi et al. 1997). 

Hypothesis


There is a significant correlation between self-reported levels of enhanced situational stress and elevated blood pressure readings in military physician assistant students.  

Proposed Methodology


The purpose of this study is to define the relationship between psychological stress and the development of essential hypertension in military PA students.  More specifically, this study should identify the stressors, defined as situations perceived to initiate stress, and relate reactions to perceived stress with a demonstrable elevation in blood pressure.  This will necessitate a longitudinal correlational study designed to assess perceptions of stress and blood pressure readings at regular intervals during the 24-month training program and at one year post training.  It is hoped that analysis of the data will yield information on the triggering stress events.  Once defined, it is conceivable that interventions to decrease stress can be developed. 


The first phase of this study will be conducted at the IPAP located at Fort Sam Houston, Texas.  All of the volunteers in this study will be PA students in IPAP.  The second phase of this study will be conducted at any of 20 military treatment facilities participating in PA training.  Clinical year, also referred to as Phase II, PA students are assigned to a variety of military treatment facilities that are for the most part service specific.  In other words, an Air Force Student is most likely to be assigned to an Air Force Facility.  A list of Phase II training sites can be found at Attachment 1.  The third phase of this study will be conducted at the PA graduates’ first duty station, which may be anywhere in the world.  

Volunteers


This study will evaluate military PA students enrolled in IPAP during the calendar year 2002.  IPAP matriculates 68 students three times yearly, yielding a potential volunteer pool of candidates of 204.  All students expressing as interest in the study will be allowed to participate.  Students enrolled in IPAP have been predominately male, and include students from the Army, Air Force, Coast Guard, Navy, the Army Reserves and the National Guard.  PA students are selected from among the enlisted ranks in their respective service.  Upon successful completion of the program, graduates earn a Bachelor’s degree in Physician Assistant Studies conferred by IPAP’s affiliate university, currently the University of Nebraska.  Graduates are also commissioned with the rank of second lieutenant (ensign for the Navy and Coast Guard).  A demographic profile of previous Air Force students is known and can be found at Attachment 2.  

Design

PA student volunteers will be evaluated by questionnaires and 24-hour ambulatory blood pressure readings on six occasions during and following their training.  Initial briefing and accession of data will be performed during the orientation week at IPAP, which occurs the week prior to the beginning of classes.  A second and third assessment will occur at the midpoint and culmination of the academic year.  Similar assessments will take place at the midpoint and culmination of Phase II.  A final assessment will be performed one-year post graduation.  

It is crucial that the assessment of blood pressure readings be credible.  For this reason, this study will incorporate ambulatory blood pressure monitoring.  Ambulatory blood pressure monitoring devices are “reliable, convenient, easy to use, and accurate” (NIH, 1997, p. 2418).  The reliability of ambulatory blood pressure monitoring has been established in a variety of patient care settings.  Townsend and Ford (1996) demonstrated the superiority of ambulatory blood pressure readings to intermittent traditional sphygmomanometer readings in the precarious situation of patients with renal disease.  Similar results were obtained by Peixoto et al. (2000) in their study of ambulatory blood pressure monitoring in individuals undergoing hemodialysis.  

A variety of commercially available monitors are available for this use.  One model will be chosen and utilized on all volunteers throughout the duration of the study to ensure standardization of data.  All ambulatory blood pressure monitoring devices will be calibrated prior to the incremental assessment of student volunteers.  The monitoring devices will be programmed to take readings every 30 minutes throughout the day and night while volunteers go about their normal daily activities.  The devices will be returned to the investigators within 24 hours after all readings are obtained.  The data will then be downloaded into the investigators’ personal computer for collation and analysis. 

Briefing of Volunteers


An active duty officer not attached to the IPAP will be designated to carry out all volunteer briefings and accession of data.  This individual will follow a provided script for each briefing ensuring standardization of instructions across all three groups of student volunteers.  When the student volunteers move on to Phase II and beyond, standardization of instructions will be accomplished through the use of written, perhaps e-mailed, instructions and questionnaire forms.  This investigator is cognizant of the volunteer students potential hesitancy in participating in the study due to concerns regarding confidentiality.  Standard privacy act forms will be provided for all study subjects.  Confidentiality will be preserved as much as is possible through the use of personnel outside of IPAP, the assignment of a code number for each subject, and the use of password protection if and when materials are distributed via the internet.  Volunteers will sign a memorandum of agreement to participate in this study (as yet to be developed), and will be made aware verbally and in writing of their right to withdraw from participation in this study at any time without prejudice or adverse consequences. 

Psychometric Assessment Methodology


The quantitative assessments of stress and individual perceptions of that stress will rely heavily upon volunteers self-reporting of data on standardized psychometric measurement devices.  The measurement tools used in this study were obtained from the U.S. Army Research Institute of Environmental Medicine (USARIEM) located in Natick, MA.  All questionnaires have been standardized.  The author proposes utilization of the following:  Clyde Mood Scale (attachment 3), Jenkins Activity Survey (attachment 4), Profile of Mood States (attachment 5), Quality of Life Survey (attachment 6), and Symptom Checklist –90-R (attachment 7).  Table 1 provides a synopsis of the factors measured as provided by USARIEM. 

Table 1

Questionnaires That Will Be Administered In The Military PA Student Stress And Essential Hypertension Correlation Study 


Questionnaire
Factors Measured

Clyde Mood Scale
Friendliness, Aggressiveness


Clear Thinking, Sleepiness


Unhappiness, Dizziness

Jenkins Activity Survey
Type A Behavior Tendencies

Profile of Mood

Tension-Anxiety, Anger-Hostility, Depression-Dejection, Confusion-Bewilderment

Quality of Life
Health, Work, Self Esteem, Work Friends, Goals And Values, Home

Symptom Checklist 90-R
Somatization, Anxiety, Hostility, Interpersonal Sensitivity, Symptom Intensity


Statistical Analysis

     The questionnaires used in this study all have norms (means, standard deviations, percentiles, etc) to which the volunteers’ scores can be compared.  A psychometrician will be acquired to validate analysis of the data.  As this study does not employ an experimental arm, the results and data will be largely descriptive and correlational in nature.  

Discussion

     Attendance at the Interservice Physician Assistant Program is truly a life-changing event.  Successful students earn a college degree and the privilege of a commission as an active duty officer in the United States military in a very brief 24-month period of time.  Military requirements mandate a permanent change in duty station no fewer than three times in two years.  Disruption in family and personal time coupled with the cognitive demands inherent in achieving 86 hours of college credit in one year, create an environment of unusual intensity and stress inducing potential.  One well established physiologic response to situational stress is an elevation in blood pressure.  This study should enable the identification of stressors among the population of military PA students.  The potential to design a stress intervention program for these students is a natural outgrowth of this research.  
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Attachment 1

Phase II Training Sites

Attachment 2

Air Force IPAP Selection Demographics

	
	1997
	1998
	1999

	Age
	27
	29
	30

	Years in Service 
	9.33
	8.28
	10.8

	*ASVAB Gen Score
	90
	92
	93

	SAT Score
	1152
	1180
	1185

	GPA
	3.47
	3.55
	3.60

	Semester Hours Completed
	135
	136
	147

	# of applicants
	218
	120
	96

	# of selectees
	60
	57
	30


*ASVAB - Armed Services Vocational Aptitude Battery

Information obtained from the Biomedical Sciences Corps Utilization and Education Branch, Air Force Personnel Center, Randolph Air Force Base, TX.

