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Abstract 

 
 
 

EXPLORING THE STRESS RESPONSE IN NEW ARMY NURSES 

By Laureen Annette Otto, PhD RN 

A dissertation submitted in partial fulfillment of the requirements for the degree of  
Doctor of Philosophy at Virginia Commonwealth University. 

 

Virginia Commonwealth University, 2009. 
 

Major Director:  Mary Jo Grap, PhD RN FAAN 
Professor, Adult Health and Nursing Systems 

 
 

 
 
The study of stress is limited in professional nursing, but it is nearly non-existent in 

professional military nursing.  The purpose of this study was to explore the relationships 

among psychological, environmental, biological and demographic factors of stress in new 

Army nurses during the Army Medical Department’s 8-week Officer Basic Leadership 

Course (OBLC).  Using a descriptive prospective, correlational repeated measures design, 

33 study participants completed two psychological stress measures (Perceived Stress Scale 

[PSS] and the Impact of Event Scale – Revised[IES-R]), an environmental measure (Life 

Experiences Survey [LES]), a biologic measure (salivary cortisol) and a demographic 
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 ix

questionnaire at three different time points during OBLC:  at the beginning of OBLC, 

during the field training exercise and at the end of OBLC. 

The majority of participants were single, Caucasian females under 30 years of age 

with no RN experience and no deployment experience.  No significant gender differences 

were detected among study variables.  A simple (single-group) repeated measures analysis 

of the PSS scores, IES-R scores, and salivary cortisol was conducted using the LES score 

as a covariate. While the PSS scores and salivary cortisol levels did not change 

significantly over time, the IES-R score did change significantly over time (p = 0.001). The 

environmental factor (LES score) was not significant as a covariate in any of the three 

models. 

The unique baseline findings in this study may provide a springboard for further 

studies in stress particularly with military nurses who will eventually be deployed and 

experience a variety of stressful events.  Longitudinal research could yield important 

predictive information related to how the stress response evolves over the course of one’s 

military career which may include frequent deployments to the combat zone. 
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CHAPTER 1 Introduction 

 

 

Effects of exposure to combat have been shown to have psychological 

consequences for military personnel, including PTSD, depression, and anxiety (Kaylor, 

King, & King, 1987; Kulka et al., 1990; Erickson et al., 2001; Wolfe, Schnurr, & Brown, 

1994.)  While overall stress in military personnel has been studied, stress related to 

military nursing in the combat zone has been limited to retrospective studies of military 

nurses who served in Vietnam (Baker, Menard, & Johns, 1989; Norman, 1988; Scannell-

Desch, 2000.)  There are no data that identify early baseline patterns of the stress response, 

which may relate to the later development of post traumatic stress symptoms, depression or 

anxiety in military nurses.  Further, there is no known research on the relationships among 

perceived stress, life experiences and biological stress responses in military nurses.  Cohen, 

Kessler, and Gordon (1997) view the stress response as “a process in which environmental 

demands tax or exceed the adaptive capacity of an organism, resulting in psychological and 

biological changes that may place persons at risk for disease” (p. 3).  This comprehensive 

approach to understanding the stress response provides a solid framework for 

understanding the stress response.  Therefore, a state-of-the-science literature review with 

regard to the stress response in the military and nursing is presented (Chapter 2). 

 1 
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Because there are no research studies that describe the relationships among 

psychological, demographic, environmental and biological factors of stress in military 

nurses, the purpose of this doctoral research study was to explore the relationships among 

these factors of stress in new Army nurses.  An adaptation of the Cohen stress framework 

guided this study in understanding the stress response in a sample of new Army nurses 

attending the 8-week Officer Basic Leadership Course (OBLC).  The study design, 

methods, results and discussion are presented in Chapter 3.   

Using a descriptive prospective, correlational repeated measures design to explore 

these relationships, this study specifically examined, within a sample of new Army nurses, 

the relationships among selected psychological, environmental, biological and 

demographic factors related to stress during attendance at the OBLC at Fort Sam Houston 

in San Antonio, Texas.  The OBLC included didactic and clinical skills training in the 

classroom as well as a potentially stressful 3-week field training exercise (FTX) at Camp 

Bullis that focused on individual, collective team, and medical training and included 

convoy training and combat medical field training activities.   

A convenience sample of 33 participants, at three specified time points during 

OBLC, completed two psychological measures, the Perceived Stress Scale (PSS) (Cohen, 

Kamarck, & Mermelstein, 1983) and the Impact of Event Scale – Revised (IES-R) (Weiss 

& Marmar, 1997), an environmental measure, the Life Experiences Survey (LES) 

(Sarason, Johnson & Siegel, 1978), a biological measure (salivary cortisol samples), and a 

demographic questionnaire.  The three time points during OBLC were the beginning of 

OBLC, during a field training exercise, and at the end of OBLC. 

 2
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The majority of participants were single, Caucasian females under 30 years of age 

with no RN experience and no deployment experience.  No significant gender differences 

were detected among study variables.  A simple repeated measures analysis of the PSS 

scores, IES-R scores, and salivary cortisol was conducted using the LES score as a 

covariate. While the PSS scores and salivary cortisol levels did not change significantly 

over time, the IES-R score did change significantly over time (p = 0.001). The 

environmental factor (LES score) was not significant as a covariate in any of the three 

analytic models. 

The unique baseline findings in this study may provide a springboard for further 

studies in stress particularly with military nurses who will eventually be deployed and 

experience a variety of stressful events.  Longitudinal research could yield important 

predictive information related to how the stress response evolves over the course of one’s 

military career which may include frequent deployments to the combat zone. 
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Abstract 
 

The study of stress is limited in professional nursing, but it is nearly non-existent in 

professional military nursing.  The purpose of this literature review is to present a review 

of the stress response in the military and nursing.  Understanding the stress response 

provides military leadership with science-based evidence and directions in how best to care 

for and retain the nation’s military and nursing workforce.  Future research should address 

optimal coping strategies and other stress-reduction interventions for military service 

members at different critical stress time points throughout their military careers. 

Background 

Understanding stress in active duty military and veteran populations has become a 

national concern.  In April, 2008, five years after the start of the war in Iraq, RAND 

Corporation (Territanielian & Jaycox, 2008), a nonprofit research organization, reported 

that nearly 20 % (approximately 300,000) of military service members who have returned 

from Iraq and Afghanistan report symptoms of post traumatic stress disorder (PTSD) or 

major depression costing the nation as much as $6.2 billion (direct medical care and costs 

for lost productivity and suicide) in the two years following deployment. 

The effects of exposure to combat have been shown to have physical and 

psychological consequences including PTSD, depression, and anxiety, as well as other 

health outcomes, both acute and chronic (Kaylor, King, & King, 1987; Kulka et al., 1990; 

Erickson et al., 2001; and Wolfe, Schnurr, & Brown, 1994.)  While overall stress in the 

military has been studied, studies of stress in military nursing in the combat zone, for the 

most part, have been limited to retrospective studies of military nurses who served in 

 7
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Vietnam (Baker, Menard, & Johns, 1989; Norman, 1988; Scannell-Desch, 2000). These 

studies revealed difficulty in coping with stressful situations, the experience of PTSD, and 

the development of personal strategies in dealing with the hardships experienced in combat 

nursing.  Recently, stress has been studied in nurses in civilian, non-combat settings (Ben-

Ezra, Palgi, & Essar, 2007) where a difference in stress symptoms was noted between 

nurses and physicians in a civilian hospital in Israel that came under hostile fire.  Nurses 

were five times more likely than physicians to experience clinically significant symptoms 

of posttraumatic stress. In another study (Battles, 2007), initial pilot study findings 

revealed that 20% of nurses in a New Orleans metropolitan area emergency department 

had PTSD symptoms during and immediately after Hurricane Katrina. 

The military invests heavily in their nursing workforce by educating nurses in 

specialty areas such as critical care nursing and nurse anesthesia.  While military nurses 

typically incur a service obligation after receiving this specialty education, many nurses 

leave the military soon after this obligation is complete – at a time when they are most 

valuable to the military healthcare system.  Understanding stress as it is experienced by the 

military nurse is important because of the significant detrimental health-related outcomes 

that can result in the military nursing workforce, the potential attrition of highly trained 

nurses in a profession that is only expected to experience greater shortages, and the 

potential impact on nurses’ performance in the combat zone.  Understanding the stress 

response will provide military nursing leaders with direction in how to optimize military 

nurses’ health outcomes and retain the nation’s military nurses. 
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Research exploring the stress process, particularly from environmental, 

psychological, and biological approaches, is lacking in the profession of nursing, but is 

nearly non-existent in military nursing.  Moreover, general research that documents 

biological function, onset, and course of disease as a result of stress in the same individuals 

is sorely lacking (Daruna, 2004.)  Focusing on health outcomes related to stress, Cohen, 

Kessler, and Gordon (1997) define stress as “the general process through which 

environmental demands result in outcomes deleterious to health” (p. 4).  Expanding on the 

Lazurus and Folkman (1984) stress model; Cohen et al. recognize three central 

components in the stress process that include environmental stressors or events, the 

psychological factors of stress including the subjective appraisal or perception of stress, 

and the biological responses to stress such as the hormonal response.  Research exploring 

the stress process that includes environmental, psychological and biological components 

allows for multiple avenues of approach to measuring, assessing, and intervening in order 

to enhance coping, with the ultimate goal of positively impacting health outcomes.  Figure 

1 is a proposed model of factors related to the stress response in military nurses.  These 

factors are examined in this review of the literature. 

 9
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 Figure 1. Proposed model of factors related to the stress response in military nurses. 
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The purpose of this literature review is to present a review of the stress response in 

the military and nursing.  This review will summarize the current understanding of stress in 

the military and nursing in general and military nursing specifically.  Exploring stress in 

military nurses will provide useful baseline descriptive information that will be critical in 

examining longitudinally the stress process and health outcomes as they are uniquely 

experienced by military nurses throughout their military careers.  Moreover, this 

information could dramatically impact military nursing retention efforts as military 

leadership considers this information in tailoring effective coping and treatment strategies 

at different critical stress points in a military nurse’s career. 

The Stress Response during and after Military Actions 

The psychological stress of war and its unique combat-related stressors have been 

studied throughout American history.  Terminology used to describe stress in the combat 

zone has evolved over time.  Shell shock, battle fatigue, combat stress have each described 

the psychological symptoms experienced by military members who saw combat action 

from World War I through Vietnam.  In 1980, however, well after the Vietnam War had 

ended, the diagnosis of post traumatic stress disorder, or PTSD, became widely 

recognized as the syndrome of symptoms that Vietnam veterans were experiencing related 

to their military service in Vietnam.  The diagnosis of PTSD today, however, can reflect 

the symptoms experienced by anyone who may have been exposed to a variety of 

traumatic events, including the experience of the combat zone, as well as those related to 

natural disasters, childhood abuse, or terrorist events. 

 11
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The Stress Response and the Military Veteran 

Research in the 1980s and 1990s related to PTSD explored not only the prevalence 

of PTSD but also the physical and psychosocial health, and personal characteristics such as 

hardiness and resilience and their relationships to the stress response.  In 1990, the 

Veterans Administration sponsored a 4-year, $9 million assessment of the extent and 

implications of PTSD in military service in Vietnam (Kulka et al.).  Named the National 

Vietnam Veterans Readjustment Study, this research concluded that a significant number 

of Vietnam veterans were suffering from psychological problems as well as experiencing 

life-adjustment problems including work-related and marital problems.  Of veterans who 

served in Vietnam, approximately 15.2% of males and 8.5% of females met the criteria for 

current PTSD, while those with high levels of combat exposure had significantly higher 

rates of PTSD, with 35.8% of men and 17.5% of women meeting the criteria for current 

PTSD.  Depression, anxiety, and alcohol problems were also prevalent at greater rates 

among PTSD sufferers than among their civilian counterparts.  Also in the 1980s, Kaylor, 

King, and King (1987) conducted a meta-analysis of 67 studies that examined the 

psychological status of Vietnam veterans and similarly showed that (in-country) Vietnam 

veterans manifested poorer socio-psychological health than did (non in-country) Vietnam 

era veterans and non-veterans. 

The relationships among psychosocial factors, PTSD and health outcomes are 

complex.  War zone stressor dimensions, resilience-recovery factors, social resources, 

other life events and PTSD symptoms were examined using a national sample of Vietnam 

veterans (n = 1,632) (King et al., 1998).  The researchers found evidence of the mediation 
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effects of hardiness, postwar structural and functional social support, and negative life 

events after the war. However, moderator effects or buffering between war zone stressor 

levels and resilience-recovery factors was minimal.  Some Gulf War-era military stress 

studies (Blood & Gaucher, 1993; Perconte et al., 1993) point to direct links between 

exposure to the stressors of deployment and experiences in the combat zone and higher 

disease rates among Marines.  More recently, researchers (Erickson, Wolfe, & King, 2001) 

examined links between PTSD and depression over time in a large sample of Gulf War 

veterans (n = 2,949) upon their return from military service in the Gulf region.  They found 

a reciprocal relationship between PTSD and depression symptomology (re-experiencing 

and avoidance-numbing symptoms) that was present in followup examinations.   

Because the majority of military nurses are women, Bond (2004) points to gender 

differences in health responses to wartime service whereby women are not only more 

vulnerable to PTSD but they also are at higher risk for certain cancers and other poor 

health outcomes.  Wolfe, Schnurr and Brown (1994) studied the associations of war-zone 

exposure and PTSD with perceived physical health outcomes in non-treatment seeking 

female veterans and found that increases in PTSD after war-zone exposure partially 

mediates the influence of war-zone traumatic exposure on perceived health, thereby 

supporting the findings of other studies linking the effects of stress to health outcomes.  In 

a study of Gulf War veterans (Vogt et al., 2005), women’s experiences of interpersonal 

stressors had a greater effect on their mental health than did men’s experiences.  

Understanding these differences and how they are related to PTSD and its co-morbidities 
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can impact health may lead to more effective strategies in coping with stress and thus to 

improved health outcomes in military nurses.   

In addition to the plethora of PTSD research in the veteran population, military 

stress research over the last 20-plus years has focused on physical and emotional effects of 

stress related to military service while still serving in the military.  Such studies have 

included primarily training situations while some have explored stress in combat 

situations.  These studies too have shown that the effects of exposure to combat include 

PTSD, depression, and anxiety.  More recent stress studies in the military explore the stress 

students experience in training situations, for example, military student pilots’ stress levels 

during high-performance military aircraft flight (Leino et al., 1995).  Stress responses in 

pilots that could potentially result in unsuccessful flight missions could mean not only the 

loss of a highly-trained pilot but also in loss of life on the ground.  Understanding pilots’ 

stress responses during flight operations may enhance understanding of the stress response 

in other occupations typically associated with high stress levels, such as military nursing. 

The Stress Response and Military Training Settings 

Stress is known to activate the hypothalamic-pituitary-adrenocortical (HPA) and 

sympathetic-adrenomedullary (SAM) systems contributing to the dysregulation of these 

systems and the development of disease processes such as depression and chronic 

migraines (Banki et al., 1992; Nemeroff et al, 1984; Patacchioli et al., 2006.)  Biological 

factors in the stress response have been studied for decades.  Researchers have long known 

that salivary cortisol is a marker for stress based on the HPA response (Gozansky et al., 

2005). 
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Military flight training.  In one study, Tarui and Nakamura (1991) explored F-4EJ 

fighter pilots’ hormonal responses (salivary cortisol, 17-OHCS; unbound cortisol; urinary 

catecholamines and urinary electrolytes) to increased stress during seven repetitive training 

flight missions.  They found that levels of salivary and urinary corticosteroids and urinary 

catecholamines were each slightly increased during the missions, suggesting moderate 

flight stress for the pilots flying during repetitive missions.  Other researchers (Leino et al., 

1995), however, found that basic military flying (versus advanced jet military flying) had 

no effect on stress hormones, including cortisol, when they evaluated plasma levels of 

several neuroendocrine hormones in five undergraduate and five senior military pilots of 

the Finnish Air Force (FAF) performing short-term basic flight missions via a flight 

simulator and a jet trainer.  Later research by Leino and colleagues (1999) further 

examined the stress response during a flying course and discovered that psychological 

factors, flight performance and neuroendocrine responses to instrument flight were 

interrelated with each other, suggesting that understanding the stress response using 

neuroendocrine and psychological indicators may lead to better flight safety.  

Understanding the stress response within the context of safe performance is vital to 

military air flight and potentially to other “high-stress” occupations such as nursing. 

Extreme military training.  Stress research in military training settings other than 

flight training have ranged from basic training to austere endurance and survival Army 

ranger training that included strenuous physical exercise, sleep deprivation, and exposure 

to extreme environmental conditions.  Just as in flight training, understanding the stress 

response during survival and endurance training provides valuable information about stress 
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tolerance that can inform stress research in the combat nursing setting.  Research focusing 

on basic recruit training and field training exercises over time has revealed significant 

differences between stress responses via psychological and hormonal changes.  For 

example, Clow and colleagues (2006) found that recruits may not be willing to reveal 

honest self-assessments in a competitive training situation.  They studied salivary cortisol 

concentrations as well as self-rated psychological assessments of stress, arousal and fatigue 

in healthy army recruits at four time points during an 11-week physical training course (n = 

12).  Although they found cortisol levels were sensitive to the middle time points during 

the training course, the self-rated assessments of perceived stress remained the same 

throughout the training course. 

Austere and physically demanding training conditions are intended to simulate 

combat conditions and, as such, provide valuable information about the capacity to 

complete the military mission safely without injury or incapacitation such as illness.  The 

intensity and duration of physically demanding training reveals differences in the stress 

response.  For example, the effects of exercise and rest on the stress response over time are 

well illustrated in a study by Kyrolainen and colleagues (2008).  They showed that lower 

levels of energy deficit in later phases of the training allowed for recovery from deficits 

observed in an earlier training phase.  Other researchers (Makras et al., 2005), however, 

found no significant relationship between immunological and hormonal status over time 

during military training that incorporated moderate exercise, suggesting that an adaptive 

immunological process was at work during the training period.  These results could have 

implications for the differences in how military nurses recover from intense clinical 
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nursing situations in the combat zone, such as the mass casualty or triage situations in 

comparison to similar non-combat clinical nursing situations in a stateside military medical 

center emergency department. 

Military survival training.  Cumulative effects of stress in extremely stressful 

military training environments, such as in survival training, appear to depend on the 

training environment. The stress response and its impact on performance are critical to 

understand when identifying the best methods for safely completing a military mission.  

Taylor et al. (2007) evaluated a stressful captivity training situation and found that human 

performance may be negatively affected by the cumulative effects of the stress response.  

During the stressful captivity situation, overall performance during a high-intensity 

captivity-related challenge was shown to be inversely related to the DHEAS-cortisol ratio.  

The study showed poorer performance related to significant increases in cortisol and 

DHEA when males in a military survival training program moved from a free-living 

environment to a stressful captivity situation.  In two studies, Morgan and colleagues 

(2000) similarly found significant hormonal responses to the stress of interrogation during 

Army survival training.  Another study (Vaananen et al., 1997) evaluated the hormonal 

stress effects of extreme physical endurance (a 4-day road march totaling 185 kilometers) 

on physically active soldiers. Soldiers in this study displayed only minor cumulative 

effects of stress resulting in minor adverse effects on the musculature of soldiers’ lower 

extremities.  Nindl and colleagues (2007), however, found severe weight loss (greater than 

or equal to 13% of body mass) when they evaluated the physiological effects of extreme 

physical military training (an 8-week U.S. Army Ranger training course) and its effects on 
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strength, power, body composition, and somatotrophic hormones before and after the 

training course.  While military nurses are not typically required to perform their clinical 

nursing skills within such harsh survival training scenarios, they are trained to perform 

their nursing skills in field settings that simulate challenging, austere battlefield scenarios 

that include mass casualty and triage training.   

The effects of austere environmental circumstances, perceived psychological stress, 

and biological factors clearly show that the stress response differs depending on the 

training situation.  Intense flight training, extreme physical training, and survival training 

exercises that include interrogation procedures are all unique situations that differ in 

intensity, duration, and realism.  Understanding the stress response in training situations 

may be helpful when considering the stress response under life-threatening combat 

conditions, although caution should be used in drawing direct comparative conclusions.  

Despite these contextual differences, longitudinal research could yield important predictive 

information related to how the stress response evolves over the course of one’s military 

career which may include numerous stateside training situations in addition to frequent 

deployments to the combat zone.  

The Stress Response in Nurses 

The nursing profession can be stressful not only because of its personal caregiving 

component, but also because it often involves rotating shifts, risk of workplace injury such 

as from needlestick injuries or low back injuries, and even patient and healthcare worker 

violence.  For example, Kobayashi and colleagues (1997) measured physical activity level, 

mood states, and neuroendocrine responses in nurses on different shifts and found that 
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nurses experienced lower cortisol and natural killer cell activity levels during the night 

shift, indicating that the night shift was particularly stressful.  McVicar (2003) included 

literature from 1985 to 2003 in  a literature review of nurses’ perceptions of workplace 

stress.  He found that workload, leadership/management style, professional conflict and the 

emotional cost of caring have been the main sources of distress for nurses but that the 

magnitude of the impact of these stressors differ between studies.  McVicar (2003) 

acknowledges that gaps in understanding workplace stress remain, including how stress 

differs between practice areas, the lack of predictive power of workplace stress assessment 

tools, and how personal and workplace factors interact.   

Stress and Nursing in Civilian Settings 

While the continuous threat of mortar and rocket attacks is certainly a unique 

stressor for the deployed military nurse in the combat arenas of Iraq and Afghanistan, the 

typical metropolitan medical center emergency department today has been referred to as a 

war zone due to the traumatic injuries it receives that include gunshot wounds and motor 

vehicle crashes.  Recent studies in civilian work settings reveal differences in the stress 

response in nurses depending on the job setting and circumstances.  One of the more 

comprehensive stress research studies of nurses (Yang et al. 2001) compared stress 

between emergency department (ED, n = 23) and general ward (GW, n = 50) nurses in a 

general hospital.  ED nurses perceived their jobs as more stressful when compared with 

GW nurses when they examined self-perceived work stress along with salivary cortisol 

levels.  Battles (2007) administered demographic and post-traumatic self-report 

questionnaires to registered nurses (n = 21) in an emergency department approximately 40 
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miles north of New Orleans.  Initial pilot study findings revealed that 20% of nurses in a 

New Orleans metropolitan area emergency department had PTSD symptoms during and 

immediately after Hurricane Katrina. 

The stress response has also been explored among professional health care 

providers in the same settings.  Ben-Ezra, Palgi, and Essar (2007) noted a difference in 

stress symptoms between nurses and physicians in a civilian hospital in Israel that came 

under hostile fire.  Military and civilian staff (n = 80) exposed to missile attacks and war 

casualties were assessed for PTSD symptoms a month after the last days of the war 

between Lebanon and Israel.  Nurses were five times more likely than physicians to 

experience clinically significant symptoms of posttraumatic stress.  However, Fischer et al. 

(2000) examined the stress response as measured by cortisol fluctuations in neonatal and 

pediatric critical care staff in civilian critical care situations and found no differences 

between nurses and physicians working in this setting.   

Stress, Nursing and Gender 

Gender may also contribute to differences in the stress response in nursing.  Fewer 

men are represented in the profession of registered nursing. Overall, in the U.S., 5.7 % of 

registered nurses (RNs) are men (U.S. Department of Health and Human Services, 2004) 

while 35% of RNs in the U.S. Army Nurse Corps (2006) are men.  It is not surprising then 

that the effects of the menstrual cycle on stress in nurses have been evaluated.  Davydov, 

Shapiro and Goldstein (2005) examined women’s mood responsiveness in 203 nurses on 

work days and days off during different phases of the menstrual cycle.  Measuring daytime 

and nighttime hormonal responses along with perceived stress and tiredness, they found 
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that the menstrual cycle phase was associated with mood differences and that high daytime 

hormonal responses were associated with higher ratings of stress and tiredness and lower 

ratings of being happy.  In a sample of 315 nurses, Deane, Chummun, and Prashad, (2002) 

examined gender differences in the stress response.  They showed that hormone 

replacement therapy in women was related to reductions in the hormonal stress response 

(as measured by urinary cortisol, adrenaline and noradrenaline levels) and thus may have  

benefit in reducing the level of stress-related illnesses. 

Stress and Military Nursing in Vietnam 

Like professional nursing in a civilian context, professional nursing within the 

military context also relates to job dissatisfaction, staff turnover, and nursing shortages.  

The dramatic difference between the civilian professional nurse and the professional 

military nurse, however, lies in the fact that the military nurse will likely be deployed to a 

combat zone to deliver patient care soon after her/his initial military nurse officer 

coursework is completed.  While nurses’ work is stressful in any healthcare facility, 

military or civilian, functioning under the continuous threat of hostile fire adds an entirely 

new dimension to providing patient care.  While there is significant data that describe the 

nature of a nurse’s stress in the workplace, a relatively small amount of data describe the 

stress response and its outcomes in the military nurse.   

Studies of stress and readjustment in military nursing in the combat zone have been 

limited to descriptive, retrospective studies of the stress response of military nurses serving 

in Vietnam and their personal strategies in dealing with the hardships they faced while 

deployed in Vietnam (Baker, Menard, & Johns, 1989; Norman, 1988; Scannell-Desch, 
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2000).  The effects of exposure to combat have been shown to have psychological and 

biological consequences including PTSD, depression, and anxiety, as well as other poor 

health outcomes, both acute and chronic.  Carson et al., (2000) examined Vietnam nurse 

veterans with and without PTSD to determine whether witnessing death and injury via 

imagery produced different physiological responses between the two groups of nurse 

veterans.  Scripts describing personal traumatic military nursing events, standard military 

nursing events, and other life events were tape recorded and played back to the participants 

and physiological data were recorded. Vietnam nurses with PTSD had significantly higher 

heart rates, skin conductance, and facial muscle responses than did Vietnam nurses without 

PTSD, suggesting that the experience of witnessing death and serious wounds could be 

associated with PTSD. 

Burnout has been studied in military nurses with a focus on personal 

characteristics, such as hardiness, and their relationship to stress.  DePew and colleagues 

(1999) studied 49 nurses in seven special care units in a military medical center to 

determine whether hardiness predicted burnout and whether hardiness buffered the effects 

of nursing stress on burnout.  Results showed that hardiness accounted for 35% of burnout 

variance and that adding stress to the regression model had no effect.  This suggests that 

hardiness may not buffer the stress-burnout relationship.  Using job-stress and burnout 

surveys in addition to interviews and demographic information, Van Wijk (1997) also 

studied burnout in a sample of South African military nurses and found that such factors as 

age (very young and older nurses), lack of supervisory support and service in isolated 

geographic areas were associated with higher experiences of burnout reported by nurses.   
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Characteristics of nurses, such as combat exposure, hardiness, practice setting, 

practice specialty, and gender each help to explain the stress response of nurses.  While 

particular aspects of the workplace can be similar, such as the type of specialty unit within 

which the nurse practices  and the personal context the nurse brings to that setting may also 

be important.  While similarities exist between military nursing in a combat zone and the 

potential threat of harm due to violence in the civilian emergency department, the contexts 

are very different.  The military nurse does not have the luxury of returning to normal after 

her/his shift is over because the constant threat of personal harm continues to exist and can 

thus have long-lasting physical and psychological consequences.  Understanding the stress 

response in various non-combat nursing contexts, however, is useful baseline information 

against which future combat nursing stress research findings can be compared. 

Conclusion 

Stress in military nursing, just as in the military and in nursing overall, can 

dramatically affect job performance in life and death situations and is of great concern to 

military leadership.  The successful military health care mission means completing the 

mission with the highest possible quality outcome for the patient as well as with the safest 

outcome for the military member performing the mission.  While there is retrospective 

research examining the stress response from the Vietnam and Gulf War eras, prospective 

correlational research in military nurses is lacking.  Such prospective data gleaned from 

today’s military nurses serving in Iraq and Afghanistan could yield critical predictive 

information that could show how the stress response changes over time and which 
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strategies are most beneficial in improving coping strategies, improving health outcomes 

and improving the retention rates of a highly trained military nurse workforce.  

The purpose of this literature review was to present a review of the stress response 

in military nursing.  Although there has been some research related to the physical and 

psychological outcomes of the stress response in military nurses from the Vietnam era, 

there is no known prospective research on these outcomes as they relate to the stress 

response in military nurses today who have served in combat zones.  Exploring the stress 

response in military nursing training settings early in military nurses’ careers could provide 

useful baseline information about stressors and the stress response that could be compared 

later to post-training practice settings in stateside military nursing settings and in combat 

nursing settings.  Areas for future research could include whether military training 

experiences of stress predict the stress response in a combat zone.  Longitudinal research 

could yield important predictive information related to how the stress response evolves 

over the course of one’s military career which may include frequent deployments to the 

combat zone.  Understanding how stressful experiences change as military nurses advance 

in their careers could not only enhance military strategies aimed at retaining highly trained 

military nurses when they are most valuable, but more importantly, could prevent poor 

physical and psychological health outcomes resulting from military service as a nurse in 

the combat zone.   
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Background 

 
Effects of exposure to combat have been shown to have psychological 

consequences for military personnel, including post traumatic stress disorder (PTSD), 

depression, and anxiety (Kaylor, King, & King, 1987; Kulka et al., 1990; Erickson et al, 

2001; and Wolfe, Schnurr, & Brown, 1994).  In April, 2008, five years after the start of the 

war in Iraq, RAND Corporation (Territanielian & Jaycox, 2008), a nonprofit research 

organization, reported that nearly 20 % (approximately 300,000) of military service 

members who have returned from Iraq and Afghanistan report symptoms of PTSD or 

major depression costing the nation as much as $6.2 billion (direct medical care and costs 

for lost productivity and suicide) in the two years following deployment.  While overall 

stress in military personnel has been studied, stress related to military nursing in the 

combat zone has been limited to retrospective studies of military nurses who served in 

Vietnam.  That research revealed difficulty coping with stressful situations, experience of 

post-traumatic stress symptoms and the development of personal strategies in dealing with 

the hardships experienced in combat nursing (Baker, Menard, & Johns, 1989; Norman, 

1988; Scannell-Desch, 2000).  There are no data that identify baseline patterns of the stress 

response, which may relate to the later development of post traumatic stress symptoms, 

depression or anxiety in military nurses.  Further, there is no known research on the 

relationships between biological stress responses, life experiences and perceived stress in 

military nurses.  Therefore the purpose of this study was to explore the relationships 
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among psychological, environmental, biological and demographic factors of stress in new 

Army nurses. 

In their classic definition of stress, Lazarus and Folkman (1984) identify 

psychological stress as a “particular relationship between the person and the environment 

that is appraised by the person as taxing or exceeding his or her resources and endangering 

his or her well-being” (p. 19).  However, evaluating different approaches to understanding 

the stress response could provide a more comprehensive view of the stress response.  

Cohen, Kessler, and Gordon (1997) view the stress response as “a process in which 

environmental demands tax or exceed the adaptive capacity of an organism, resulting in 

psychological and biological changes that may place persons at risk for disease” (p. 3).  

This more comprehensive approach to understanding the stress response provides a solid 

framework for understanding the stress process.  Therefore, the current study used the 

Cohen, et al. framework to understand the stress response in new Army nurses. The stress 

model depicted in Figure 1 is an adaptation of that framework.  Cofactors in this model 

include psychological, environmental, biological and demographic factors of stress and 

were evaluated in this study of new Army nurses during their attendance at the Army 

Medical Department’s Officer Basic Leadership Course (OBLC).   

Nearly all new Army nurses begin their Army Nurse Corps officer careers in the 

OBLC.  This training venue includes simulated combat-related scenarios such as nuclear, 

chemical and biological defense; patient evacuation; land navigation; communications; 

weapons training and other soldier skills that Army nurses can expect to encounter during 

their careers and, therefore, this training may be a stressful experience.  In this study, 
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specific events during the course that may moderate the stress response included convoy 

training and combat medical training, both contained in the field training exercise (FTX) 

portion of the course.  Using a descriptive prospective, correlational, repeated measures 

design, this study provides a description of the baseline relationships among psychological, 

environmental, biological and demographic factors of stress in new Army nurses during 

attendance at the 8-week OBLC.  The OBLC is an appropriate venue in which to evaluate 

these baseline factors of stress because, although each course attendee brings a unique life 

context to OLC, they all have one thing in common:  they are new Army nurses. 

Figure 1.  Research model of the stress response in new Army nurses. 
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Specifically, this study examined, within a sample of new Army nurses, the 

relationships among selected psychological, environmental, biological and demographic 

factors related to stress during attendance at the eight-week OBLC.  The OBLC is an 

appropriate venue in which to evaluate these baseline factors of stress because, although 
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each course attendee brings a unique life context to OBLC, they all have one thing in 

common:  they are new Army nurses. 

Information about the relationship among stress factors may assist military nursing 

leadership in understanding stress in Army nurses at the beginning of their Army nursing 

careers as well as throughout their military careers.  It may enlighten military nursing 

leadership with how the stress response contributes to the cumulative effects of stress.  

Understanding the relationship among stress factors ultimately may be beneficial in 

designing interventions to decrease the physical and psychological cumulative effects of 

stress in military nurses so that they can not only perform vital nursing care skills in order 

to save lives on the battlefield, but to live healthy lives into the future. 

Method 

Setting  
 

The study setting was the Army Medical Department’s (AMEDD’s) OBLC at Fort 

Sam Houston, San Antonio, Texas.  This 8-week course focuses on leadership training, the 

fundamentals of AMEDD health service support, Army administrative and operational 

overviews, and fundamental survival skills.  It includes didactic and clinical skills training 

in the classroom as well as a 3-week field training exercise (FTX) at Camp Bullis that 

focuses on individual, collective team, and medical training. 

Participants 

A convenience sample of 33 active duty Army Nurse Corps officers were recruited 

to participate in the study during their attendance at either of two 8-week increments of 

OBLC, between October 2008 and March 2009.  All OBLC Army nurses were invited to 
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participate in the study.  There were no exclusion criteria.  Of 149 OBLC Army nurses in 

the October, 2008 class, 19 (12.8%) were enrolled in the study, while in the January 2009 

class of 59 Army nurses, 14 (23.7%) were enrolled.  

Procedure 
 

A variety of psychological, environmental, biological and demographic factors of 

stress were  measured in this study (Figure 1).  Moderators of the stress response included 

potentially stressful events during the 3-week FTX which included convoy training and the 

combat medical field training activities.  Categories of cofactors, specific concepts and 

their measures are summarized in Table 1. 

Table 1.  Proposed factors of stress in new Army nurses. 
 
Cofactors: Specific concepts: As measured in this study: 
Psychological 
factors 

Unpredictability, lack of control, burden 
overload, and stressful life circumstances 
Intrusive, avoidant and hyperarousal 
symptoms 

Perceived Stress Scale 
 
Impact of Event Scale – 
Revised 

Environmental 
factors 

Stressful life events Life Experiences Survey 

Biological factor Hypothalamic-pituitary-adrenal (HPA) 
response  

Salivary cortisol  
 

Demographic 
factors 

Gender, age, race/ethnicity, professional 
nursing experience and deployment 
experience 

Demographic questionnaire 

 

Psychological factors.  Psychological factors in this study include perceived stress 

and the psychological response to traumatic stressors.  The two measures used to evaluate 

these psychological factors were the Perceived Stress Scale (PSS; Cohen; 1983, 1997, 

2000) and the Impact of Event Scale – Revised (IES-R; Weiss & Marmar, 1997).  The PSS 

was completed by study participants during OBLC to measure the degree to which events 
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in the individual’s life over the previous month were perceived as stressful.  The IES-R 

measured how frequently difficulties specified in the scale had been distressing for the 

individual in the previous week with respect to the identified potentially stressful event. 

The PSS, a self-report questionnaire, assesses the domains of unpredictability, lack 

of control, burden overload, and stressful life circumstances.  It is comprised of 14 items 

on a 5-point scale (0 = Never to 4 = Very often) and measures the degree to which events 

in the individual’s life over the previous month were perceived as stressful.  It is a valid 

and reliable instrument across diverse populations (Cohen; 1983, 1997, 2000) including 

two college student samples (Cronbach’s alpha of 0.84, N = 332 and 114) and among 

working adults volunteering for a smoking cessation intervention (Cronbach’s alpha of 

0.86, N = 64).  Each item in the PSS begins with the phrase, In the last month, how often 

have you …?   

The IES-R is a self-report questionnaire that assesses the psychological response to 

traumatic stressors or stressful life events using intrusion, avoidance, and hyperarousal 

subscales.  It is comprised of 22 items on a 5-point scale (ranging from 0 = “Not at all” to 4 

= “Extremely”) and measures how frequently each of 22 difficulties identified in the scale 

has been distressing for the individual in the past 7 days with respect to the specified 

potentially stressful event.  The original 15-item IES is a valid and reliable instrument with 

good to high internal consistency for subscale scores (Horowitz, Wilner & Alvarez; 1979, 

2000).  Cronbach’s alpha ranged from 0.79 to 0.92 for the intrusion subscale and from 0.73 

to 0.91 for the avoidance subscale in previous studies.   Internal consistency of the three 

subscales in the IES-R is very high (Intrusion alpha = 0.87 - 0.91, Avoidance alpha = 0.84 
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- 0.86, and Hyperarousal alpha = 0.79 - 0.90) using samples of Interstate-880 freeway 

collapse victims and controls (N = 429) as well as samples of hundreds of Northridge 

earthquake victims (N = 197) in separate studies.  Test-retest reliability ranged from 0.51 

to 0.59 for the freeway collapse sample and from .89 to .94 for the earthquake sample.  The 

authors attribute the higher coefficients of the earthquake sample to the shorter interval 

between assessments and the greater recency of the traumatic event (Weiss & Marmar, 

1997). The three subscales show a high degree of intercorrelation (r = 0.52 to 0.87; 

Creamer, Bell & Failla, 2003).   

Environmental factors.  Environmental factors provide information about exposure 

to and the impact of stressful life events that can represent significant changes in one’s life.  

Carson et al., (2000) examined Vietnam nurse veterans with and without PTSD who 

witnessed decades earlier the outcomes of traumatic wartime injuries in order to determine 

whether witnessing death and injury via imagery could produce different physiological 

responses between the two groups of nurse veterans.  Vietnam nurses with PTSD had 

significantly higher heart rates, skin conductance, and facial muscle responses than 

Vietnam nurses without PTSD suggesting that the experience of witnessing death and 

serious wounds could be associated with PTSD. 

The Life Experiences Survey (LES; Sarason, Johnson & Siegel, 1978) is a self-

report questionnaire that rates the desirability or undesirability of life experiences that 

typically occur in the general population, allowing for the relative contributions made by 

both negative and positive life changes in the previous 12 months.  It is comprised of 57-

items on a 7-point scale (-3 to +3) that reflects an impact range of the event in the 
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individual’s life (extremely negative impact to extremely positive).  In addition, there are 

three open-ended, fill-in spaces to add events not included among the 57 items on the 

survey.   In a study of undergraduate university students (N = 345), Sarason et al. (1978) 

documented a moderate level of reliability especially for test-retest of negative change 

scores (0.56-0.88).  However, test-retest for positive change scores and total changes 

scores were not as reliable (0.19-0.53 and 0.63-0.64 respectively (Sarason; 1978, 2000).   

Biological factors.  Biological factors of stress have been studied for decades.  

Salivary cortisol is a marker for stress based on the hypothalamic-pituitary-adrenal (HPA) 

response (Gozansky et al., 2005).  Stress activates the hypothalamic-pituitary-

adrenocortical (HPA) and sympathetic-adrenomedullary (SAM) systems contributing to 

the dysregulation of these systems and the development of disease processes such as 

depression and chronic migraines (Banki et al., 1992; Nemeroff et al., 1984; Patacchioli et 

al., 2006.)  HPA function was of particular interest in this study because there is a paucity 

of research that has explored biological responses to stress in military nurses and its 

relationships with perceived stress and other potential cofactors.  Although Yang et al. 

(2001, 2002), found higher stress in emergency department nurses compared to general 

ward nurses when they examined salivary IgA, lysozyme, and cortisol levels, there is no 

known research on the relationships among biological factors of stress and perceived stress 

in military nurses. 

As an indicator of HPA axis function, cortisol has well-established circadian 

rhythms (Kronfol et al., 1997; Pfohl, Sherman et al., 1985).  Although salivary cortisol 

levels are significantly less concentrated than plasma cortisol levels, salivary cortisol is a 
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reliable measure of stress reflecting the same circadian pattern as plasma cortisol whereby 

peak cortisol levels are typically found in the early morning hours 30 minutes after 

awakening (Pruessner et al., 1997).  Salivary cortisol is preferable to serum cortisol 

because of the ease of collection; it is less invasive especially for repeated measurements in 

a naturalistic setting over an extended period of time (Gozansky et al., 2005).   

For this study, salivary cortisol using the filter paper collection method was used to 

collect saliva over an extended period of time.  This method of collection has been shown 

to be a particularly straightforward, non-invasive, minimally demanding and valid method 

of saliva collection and, therefore, a feasible method for saliva collection in military field 

training settings.  Additionally, saliva samples collected on filter paper can be dried and 

stored without a need for refrigeration before laboratory assaying (Neu et al., 2007). 

In order to validate the filter paper method in our laboratory, saliva collection and 

sample extraction procedures were verified using saliva simultaneously collected by 

salivette, passive drool, and the filter paper methods.  With the filter paper samples 

saturated beyond a pre-marked line on the filters, 4.5-centimeter sections of saturated filter 

paper were used for the assay validation tests.  Following the procedures used by 

Laudenslager’s laboratory (Neu et al., 2007), filters were eluted using 500 microliters of 

assay buffer and shaking at room temperature for 24 hours. Using the sample volume of 25 

microliters as called for in the Salimetrics® cortisol kit, salivette and passive drool samples 

were found to be consistent, but the filter paper samples were approximately half of these 

values. After experimenting with varying amounts of filter paper sample, a 50-microliter 
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sample volume was found to be consistent with the salivette and passive drool samples in 

the Center for Biobehavioral Clinical Research laboratory. 

Demographic factors.  Demographic factors (gender, age, race/ethnicity, registered 

nurse experience and deployment experience) may provide valuable information about the 

differences in perceived stress levels in new Army nurses.  Demographic differences as 

well as prior nursing and/or military experience may be related to differences in stress in 

new Army nurses.  For example, in a study of Gulf War veterans (Vogt et al., 2005), 

women’s experiences of more interpersonal stressors had a greater effect on their mental 

health than did men’s experiences.  Demographic information for the current study was 

collected on study admission using a demographic questionnaire.  

Study Recruitment  

Following Institutional Review Board approval, recruitment flyers were posted on 

OBLC informational bulletin boards at the AMEDD Center and School during the first 

week of each OBLC (October, 2008 and January, 2009) and brief study information 

sessions were provided to the OBLC Army nurses as a group by the principal investigator 

during the first week of OBLC.  The study information sessions included data collection 

information as well as salivary cortisol collection instructions.  Participants had up to three 

days to decide whether or not to participate in the research study.  If nurses decided to 

participate in the study, they completed the informed consent documents. 

Data Collection 

Data collection occurred during three time points during each OBLC class (Table 

2).  Upon completing informed consent documents, participants subsequently completed 
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research materials for the first time point of data collection (baseline).  Research materials 

included the Perceived Stress Scales, the Impact of Event Scales-Revised, the Life 

Experiences Survey, salivary cortisol collections materials, the demographic questionnaire, 

instructions for each data collection time point and return envelopes.  Since data collection 

was conducted over three time points throughout the 8-week OBLC, brief reminders were 

coordinated with OBLC leadership and verbally presented to participants by the principal 

investigator before data collection time points in order to encourage continued study 

participation.  Additionally, the participants were encouraged to continue to participate in 

the study even if a previous survey or saliva sample had been missed. 
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Table 2:  Data collection schedule during an 8-week OBLC increment. 
 

            TIME POINT 
            
 
VARIABLE 

Beginning 
of 

OBLC 

FTX 
(convoy and 

combat medical 
training activities) 

End 
of 

OBLC 

Perceived 
Stress Scale 
(PSS)1 

 
X 

 
___ 

 
X 

Impact of 
Event Scale-Revised 
(IES-R)2a-c 

 
  X2a 

 
  X2b 

 
  X2c 

Life Experiences 
Survey  
(LES)3 

 
X 

 
___ 

 
___ 

Salivary 
Cortisol4 

 

 
X 

 
X 

 
X 

Demographic 
Questionnaire5 

 

 
X 

 
___ 

 
___ 

Note: 

1 PSS – To be completed during the first and last weeks of OBLC. 
2a IES-R – Identified stressful event is “beginning of OBLC”; to be completed at the time 
of the demographic survey, the LES, the first PSS and first day of salivary cortisol 
samples. 
2b IES-R – Identified stressful events are convoy and combat medical training to be 
completed no later than 7 days after these activities. 
2c IES-R – Identified stressful event is “end of OBLC”; to be completed at the time of the 
final PSS and final day of salivary cortisol samples. 
3 LES – To be completed during the first week of OBLC. 
4 Salivary cortisol – Four samples collected per day per time point (30-minutes after rising, 
mid-day, afternoon, and evening) during the following days:  any day during the first week 
of OBLC, during convoy and combat medical training days during the FTX,  and any day 
during the final week of OBLC. 
5 Demographic questionnaire – To be completed during the first week of OBLC. 

 
Over the 8-week course, stressful events for the IES-R scales were defined as the 

beginning of OBLC, the FTX, which included convoy and combat medical training 

activities, and the end of OBLC.  Participants were instructed to complete surveys on the 
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same day the salivary cortisol samples were collected during each of the data collection 

time points.  Participants received verbal and written instructions regarding the salivary 

cortisol filter paper collection procedure.  Saliva collection occurred four times a day for 

each time point:  30-minutes after awakening, before lunch, afternoon, and at bedtime.  

The participants were instructed to turn in their saliva samples using the prepared saliva 

collection folders along with their completed surveys using the return envelopes provided.  

Participants deposited their completed research materials at a designated collection point 

identified by the principal investigator at the time of the informational session. 

Data Analysis 

The number and frequency for each demographic characteristic was computed and 

is presented in Table 3.  To examine baseline comparability of the sample for the PSS 

scores, IES-R scores, LES scores, and salivary cortisol level; means (and standard 

deviations) were compared by gender, deployment experience and RN experience using a 

two-sample t-test. In order to describe the relationships among the major study variables, 

Pearson correlation coefficients were calculated for each study variable pairing.  The 

normality assumptions were checked and confirmed for the major study variables.  

A simple repeated measures random effects model was used to detect differences in 

means for the PSS scores, IES-R scores and salivary cortisol levels over time.  The LES 

score was included in each of the three models as a covariate.  Statistics were computed 

using JMPTM software (version 8.0, SAS institute, Cary, North Carolina). The alpha level 

was established at 0.05. 
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Results 
 

This study examined the relationships among psychological, environmental, 

biological and demographic factors related to stress within a sample of new Army nurses 

during their attendance at the 8-week OBLC.  Data collection occurred during three time 

points during the training period:  during the first week of OBLC, during the FTX, and 

during the final week of OBLC.  The FTX included convoy training and combat medical 

training activities which were thought to be stressful experiences in this study.   Only the 

first-morning saliva samples during each time point were used for analyses because of 

participants’ limited completion of saliva collections during the reminder of the day. 

Participants 

Of 33 participants enrolled in the study, only 12 completed data collection 

materials for all time points.  However, a total of 33 individuals completed some or all of 

the data collection materials at the beginning of OBLC; 18 participants completed some or 

all of the data collection materials during the FTX and 16 participants completed some or 

all of the data collection materials at the end of OBLC.  The majority of participants were 

single, Caucasian females under 30 years of age with no RN experience and no 

deployment experience.  While 79% of participants were female and 21% were males, no 

significant gender differences were detected with regard to the study variables (Table 3).

 47



www.manaraa.com

   

 

Table 3.  Demographic characteristics of participants. 

Demographic 
Characteristic 

Study Proportion 
n     (%) 

Gender 
     Male 
     Female 

 
7 (21.2) 
26 (78.8) 

Age (years) 
     20-24 
     25-29 
     30-34 
     35-39 
     40-49 
     50+ 

 
15 (45.5) 
5 (15.2) 
6 (18.2) 
2 (6.1) 
4 (12.1) 
1 (3.0) 

Race 
     Caucasian 
     African American 
     Asian 
     Multiracial 

 
23 (69.7) 
4 (12.1) 
1 (3.0) 
3 (9.1) 

Marriage Status 
     Single and Never Married 
     Married 
     Divorced 
     Divorced and Widowed 

 
20 (60.6) 
10 (30.3) 
2 (6.1) 
1 (3.0) 

Number of Children 
     Zero 
     One 
     Two 
     Three or more  

 
22 (66.7) 
8 (24.2) 
2 (6.1) 
1 (3.0) 

Deployment Experience 
     Yes 
     No  

 
5 (15.2) 
28 (84.8) 

RN Experience 
     Yes 
          1-10 years 
          11 years or more 
     No 

 
10 (30.3) 
8 (24.2) 
2 (6.1) 

23 (69.7) 
Note:  Proportion based on 33 study participants at the beginning of OBLC. 
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Baseline PSS scores, IES-R scores, LES scores, and salivary cortisol levels were 

compared by gender, deployment experience and RN experience (Table 4).  No significant 

differences were found among the study variables (p > 0.05). 

Table 4.  Baseline (beginning of OBLC) means (and standard deviations) demonstrating 
comparability of study variables. 
 

Gender 
 

Deployment 
Experience 

RN 
Experience 

     DEMOGRAPHIC 
              VARIABLE 
 
 
STRESS MEASURE 

Male 
n = 7 

Female
n = 26 

Yes* 
n = 5 

No 
n = 28 

Yes* 
n = 10 

No 
n = 23 

Pooled 
n = 33 

PSS 
   Mean 
   S.D. 
 

 
35.37 
8.85 

 
38.62 
8.10 

 
39.60 
7.20 

 
37.68 
8.48 

 
40.00 
6.70 

 
37.09 
8.79 

 
37.97 
1.43 

IES-R 
   Mean 
   S.D. 
 

 
16.00 
12.19 

 
22.48 
19.25 

 
16.20 
14.45 

 

 
21.96 
18.64 

 
23.89 
19.38 

 
19.96 
17.72 

 
21.06 
3.18 

LES 
   Mean 
   S.D. 
 

 
14.29 
11.91 

 
19.38 
10.63 

 
21.60 
13.39 

 
17.71 
10.61 

 
14.60 
9.58 

 
19.91 
11.27 

 
18.30 
1.90 

Salivary 
Cortisol (µg/dl) 
   Mean 
   S.D. 
 

 
 

0.24 
0.15 

 
 

0.23 
0.14 

 
 

0.21 
0.14 

 
 

0.23 
0.15 

 
 

0.25 
0.14 

 
 

0.22 
0.15 

 
 

0.23 
0.03 

Note:  * Deployment experience/Yes =  > 3months; RN experience/Yes  = > 1year. 
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Stress Factor Associations 

Two statistically significant correlations were found among study variables (Table 

5.)  A significant negative correlation was found between salivary cortisol levels during the 

FTX and the LES score (r = -0.60) and a significant positive correlation was found 

between salivary cortisol levels during the FTX and the salivary cortisol levels at the 

beginning of OBLC.  All correlations among psychological factor variable pairs (PSS and 

IES-R scores) were significant. 

Table 5.  Pairwise correlation matrix of study variables. 
 

 Note:  * p < 0.05. 

VARIABLE PSS 
Begin
OBLC 

PSS 
End of 
OBLC 

IES 
Begin 
OBLC 

IES 
FTX 

IES
End of 
OBLC 

LES 
Begin 
OBLC 

Cortisol 
Begin 
OBLC 

Cortisol 
FTX 

PSS  
End of 
OBLC 

0.82* . . . . . . .

IES – R  
Begin 
OBLC 

0.54* 0.58* . . . . . .

IES – R  
FTX 
 

0.49* 0.61* 0.86* . . . . .

IES – R 
End of 
OBLC 

0.54* 0.71* 0.84* 0.83* . . . .

LES 
Begin 
OBLC 

0.20 -0.17 
 

0.25 0.31 0.29 . . .

Cortisol  
Begin 
OBLC 

0.23 0.09 0.22 0.23 -0.21 -0.04 . .

Cortisol 
FTX 
 

0.15 -0.11 -0.01 -0.02 -0.36 -0.60* 0.57* .

Cortisol  
End of 
OBLC 

0.22 0.04 -0.16 -0.09 -0.09 -0.09 0.20 0.22
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Repeated Measures Models of Stress 

 A simple (single-group) repeated measures analysis of the psychological (PSS and 

IES-R scores) and biological (salivary cortisol) factors was conducted using the 

environmental factor (LES score) as a covariate. The adjusted (or least square) means from 

the repeated measures analysis are presented in Table 6.  While the PSS scores and salivary 

cortisol levels did not change significantly over time, the IES-R score did change 

significantly over time (p = 0.001). The environmental factor (LES score) was not 

significant as a covariate in any of the three models.   

Table 6.  Adjusted means from the simple (single-group) repeated measures analysis for 
study variables using LES as a covariate. 
 
     TIME POINT 
VARIABLE 

Beginning 
of OBLC 

FTX End 
of OBLC 

p-value 

PSS 
   n 
   Mean (SE) 

 
33 

38.02 (1.52) 
 

 
___ 

 
15 

36.00 (1.86) 

 
 

0.188 

IES-R 
   n 
   Mean (SE) 

 
32 

21.02 (2.97) 
 

 
17 

11.21 (3.48) 

 
16 

22.23 (3.52) 

 
 

0.001 

Salivary  
Cortisol (µg/dl) 
   n 
   Mean (SE) 

 
 

29 
0.23 (0.02) 

 

 
 

18 
0.24 (0.03) 

 
 

14 
0.18 (0.03) 

 
 
 

0.290 

 
Discussion 

An adaptation of the Cohen stress framework guided this study in examining the 

stress response in a sample of new Army nurses attending the OBLC.  This broad approach 

to exploring the stress response is particularly suited for nurses embarking on careers as 
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military nurse officers because it offers baseline information about stress that can be used 

in exploring stress later in military nurses’ careers.  Using a descriptive prospective, 

correlational, repeated measures design, this is the first known study to explore 

psychological, environmental, biological and demographic factors of stress within a 

military nursing population. 

Participants 

The sample was similar to the Army Nurse Corps’ overall representation for gender 

and race.  Nurses who make up the U.S. Army Nurse Corps are typically 65% female, 65% 

Caucasian, 19% African American and 11% of other races (U.S. Army Nurse Corps, 

2006). Unlike the overall U.S. representation of men in nursing (5.7%; U.S. Department of 

Health and Human Services, 2004), men represent over one-third of the U.S. Army Nurse 

Corps (U.S. Army Office of the Surgeon General, 2003).  In addition, this sample was 

comprised of participants who had minimal deployment and RN experience as would be 

expected in the Officer Basic Leadership Course. 

Stress Factor Changes Over Time 

Of the factors examined over time in this study, one psychological factor, the 

impact of stressful events, decreased significantly over time while the biological factor 

reflected by salivary cortisol levels and the psychological factor of perceived stress did not 

change significantly over time.  Perceived stress and the psychological response to 

stressful life events have been studied in other military training settings.  Clow and 

colleagues (2006) explored the differences between psychological and biological stress 

responses over time in healthy army recruits during basic training and field training 
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exercises.  They evaluated salivary cortisol levels as well as self-rated psychological 

assessments of stress in army recruits (n = 12) at three time points during an 11-week 

physical training course.  Similar to their findings, the current study reveals differences in 

psychological and biological responses to stress; but specific results of the current study 

differ subtly.  While Clow et al. (2006) found cortisol levels were sensitive to stressful 

time points during the training course, the self-rated assessments of stress remained the 

same throughout the training course.  In the current study, however, while salivary cortisol 

levels showed no significant changes over time, the psychological response to stressors, as 

reflected by the IES-R score during the FTX, decreased significantly.  Clow et al., 

however, used different measures of psychological stress and the demographic 

characteristics of their sample also differed from the current study.  The Clow et al. study 

used the Cox-Mackay Stress Arousal Checklist, a two-dimensional scale measuring stress 

(general well-being in response to the external environment) and arousal (wakefulness 

representing autonomic activity); the current study used the Impact of Event Scale – 

Revised ( IES-R) which assesses the psychological response to stressful life events using 

intrusion, avoidance, and hyperarousal subscales that evaluate distress with respect to the 

identified specific potentially stressful event (the FTX).  Thus, results may have differed 

because the two scales detect stress differently. 

In addition, Clow et al. studied British enlisted military recruits ranging from 18 to 

24 years of age who were primarily males  (13 males and 7 females); while the current 

study consisted of an older, primarily female sample.  It is also likely that Clow et al. 

included a more academically and professionally diverse sample, whereas, all participants 
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in the current study possessed the bachelor’s  degree in nursing, which also may have 

contributed to the differences in the psychological response to stress between the two 

studies. 

In the current study, it is not immediately clear why the IES-R score was 

significantly decreased during the FTX.  It is possible that fewer administrative demands 

(testing, presentations, etc.)  were required of the participants as they were in a field setting 

where there was no access to computers or telephones.  The classroom setting may have 

been perceived as a more stressful experience related to the administrative demands placed 

on participants.  Or perhaps the camaraderie that is sometimes felt in the field setting 

contributed to a less stressful experience. 

Gender Differences 

While no significant gender differences were detected in the current study, these 

findings, nevertheless, provide baseline information about stress factors in military nurses.  

Retrospective research, on the other hand, shows that gender does contribute to differences 

in the health outcomes in women in military service.  Research has shown that certain 

cancers, for example, are related to women’s wartime service.  Using Veterans 

Administration personnel roster data between 1965 and 1973, researchers (Dalager, Kang 

& Thomas, 1995; Thomas, Kang & Dalager, 1991) compared military women’s service in 

Vietnam with military women who did not serve in or near a combat zone.  They found 

that the death rate from pancreatic and uterine cancers was more than double for women 

veterans who served in Vietnam.  Other researchers (Breslau, 2002) used a representative 

sample  in a metropolitan area to interview over 2,000 subjects, 18-45 years of age, in 
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order to assess individuals’ risk of PTSD and experience of traumatic events.  Breslau 

found that the PTSD risk following traumatic events was double for women primarily due 

to women’s increased exposure to personal assaultive violence.  Additionally, the duration 

of PTSD for women was longer than for men.  This is particularly relevant for the military 

community in light of a recently published Department of Defense report on sexual assault 

in the military (2009).  Of the 6.8% of women and 1% of men who reported unwanted 

sexual contact, only one fifth of them reported the matter to an authority. 

Conclusion 

 
This descriptive prospective, correlational repeated measures study provides 

information about the relationships among psychological, environmental, biological and 

demographic factors of stress in new Army nurses as they begin their Army nursing 

careers.  The unique baseline findings in this study may provide a springboard for further 

studies in stress, particularly with military nurses who will eventually be deployed and 

experience a variety of stressful events.  How they respond to those events may be related 

to the responses to stress reported here. 

Limitations to this study included the potential variability of cortisol collection and 

self-selection of the study sample.  While salivary cortisol collection instructions specified 

times for collection (for example, 30 minutes after awaking), there was no study 

verification procedure to ensure compliance.  Only one first-morning saliva sample was 

requested of participants which potentially decreased the accuracy of a true peak cortisol 

level.  Serial first-morning cortisol collections (upon awaking, 15 minutes after awaking, 
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30 minutes after awaking, 45 minutes after awaking and 60 minutes after awaking) could 

have increased accuracy of peak cortisol levels.  An additional study limitation included 

variability among study participants completing their study materials.  Participants were 

asked to complete their materials, for example, on “any day during your FIRST week of 

OBLC at your convenience” with the added request to “complete all the surveys on the 

same day that you collect your saliva samples”.  While this provided flexibility for study 

participants, it may have added to variabilityduring data collection and in study results 

since not all participants completed their study materials on the same day.  In addition, if 

participants completed their materials on a weekend (a leisure day) rather than a weekday 

(a work day), study results may have been affected (Kunz-Ebrecht et al., 2004.)  The 

limitation of participant self-selection could also have affected study results.  Individuals 

who did not feel as stressed by OBLC may have elected to participate in the study; 

whereas, stressed individuals may have chosen not to participate due to the addition of 

burdensome materials to complete during OBLC.    

In the future, longitudinal studies of the stress response in military nurses serving in 

and out of combat zones may be beneficial in order to identify ways to reduce the negative 

outcomes of these experiences.  Certainly in the present environment, frequent, stressful 

deployments cannot be avoided, but improved knowledge of how the stress response 

evolves over time may yield important information to improve the retention rates of a 

highly trained military nurse workforce and military nurses’ long-term health. 
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