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ABSTRACT 
 
 

The purpose of the study was to perform a quantitative occupational stress risk 

assessment (OSRA) to evaluate the impact of health promotion (HP) lifestyle and perceived 

nature contact on the consequences of perceived stress from exposure to nursing stress risk 

factors.  Perceived stress is defined as the employee’s personal interpretation of his or her 

work circumstance and any discrepancy between workplace demands (stressors) and 

individual capacities (resources).  Registered nurses (RNs) in patient care settings are prone 

to high levels of perceived stress, which can cause errors in clinical care giving.  High 

perceived stress is a consequence of risk factors from a nurse’s daily work routine including:  

workload, death and dying, inadequate preparation for role, staff support, uncertainty 

concerning treatment, communication with physicians, and communication with other nurses.  

Mitigating perceived stress improves nursing job performance, job satisfaction, and overall 

employee health, while reducing mental fatigue, absenteeism, and burnout. 

Methods performed included:  Aim 1) a systematic literature and meta-analysis to 

establish benchmarks for perceived stress in nursing professionals for comparison of United 

States (US) and International healthcare settings; Aim 2) a cross-sectional study using a 125-

item survey instrument administered online to an RN study population to evaluate 

relationships between perceived stress, HP lifestyle, and perceived nature contact; and Aim 

3) a quantitative OSRA to rank nursing stress risk factors and examine differences by gender, 

ethnicity, and race.   

Results were:  Aim 1) Perceived Stress Scale 14-item (PSS14) value for International 

nursing studies was 25.41 (95% CI 21.1 to 29.7), while US PSS14 nursing studies yielded a 

value of 23.8 (95% CI 19.8 to 27.7).  Aim 2) the present study found Southern California 
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RNs (n=161) had the same perceived stress (m = 22.8, 7.06 SD, p=0.082) as other US 

nursing professionals.  RN perceived stress scores were negatively correlated (p < 0.001) to 

HP lifestyle.  HP lifestyle was positively correlated (p < 0.001) to perceived nature contact.  

Aim 3) the OSRA model using HP lifestyle for coping exhibited the highest strength (92%) 

and reliability (90%); this model established RNs’ risk factor rankings (RFRs) from high to 

low as:  1) communication with physicians, 2) workload, 3) uncertainty concerning 

treatment, 4) death and dying, 5) inadequate preparation for role, 6) communication with 

other nurses, and 7) staff support.  High nursing RFRs were the same by gender.  Differences 

were found with Hispanic RNs who ranked communication with other nurses as RFR 3 

compared to non-Hispanic RNs at RFR 7.  Also, non-white RNs ranked inadequate 

preparation for role as RFR 2 compared to white RNs at RFR 5.   

Although present study results focused on a single health provider RN population using 

self-reported survey instruments, the OSRA process can be applied to any occupational 

setting.  This study supports introducing a quantitative OSRA process initiated in Europe to 

US worksites to identify and rank occupational stress risk factors for strategic prioritization 

and alignment with interventional resources. With continuous replication of OSRA within 

and between work-sectors, this process could elucidate US industry health and safety best 

practices. The present study focused on nurses as a first-test-case high-stress occupation.  

More OSRA nursing studies are recommended across a wider US geographic area to create 

normative values of comparison including stratum for gender, ethnicity, and race.  

Intervention, intervention effectiveness, and organizational change studies are needed to 

mitigate high nursing stress risk factors emanating from healthcare organizational challenges 

and to emphasize implications for improved patient care outcomes. 
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INTRODUCTION 
 

1.  Explanation of the Problem 
 

RNs working in patient care settings are prone to high levels of perceived stress, which 

can cause errors in clinical caregiving [1, 2].  Perceived stress is defined as the employee’s 

personal interpretation of his or her work circumstance and any discrepancy between 

workplace demands (stressors) and individual capacities (resources) to respond to these 

demands [3, 4].  Nursing perceived stress has been associated with lack of compassion, 

patient neglect, and higher levels of infection [1, 2, 5, 6].  Nursing perceived stress 

contributes 25% - 30% toward turnover rates and nurses exiting the profession -- 

exacerbating the chronic shortage of nurses [7].  High perceived stress is a consequence of 

seven common nursing stress risk factors involved in a nurse’s daily work routine including: 

workload, death and dying, inadequate preparation for role, lack of staff support, uncertainty 

concerning treatment, communication with physicians, and communication with other nurses 

[2, 8-10].  Mitigating nursing perceived stress improves nursing job performance, job 

satisfaction, and overall employee health, while reducing burnout, mental fatigue, and 

absenteeism [11-13].    

Nursing occupational stress studies typically focus on evaluating the worker’s high levels 

of perceived stress, while directing interventions at the nurse, rather than the organizational 

source of stress [9, 12, 13].  Although occupational stress may stem from individual RN 

behavior, the sources of stress are more likely within the healthcare organizational structure 

[14-17].  To mitigate occupational stress it is important to target interventions at the sources 

of the stress, and not solely at the individual employee [18].  Yet, few nursing research 

studies evaluate nursing stress risk factors to address organizational sources of stress [19].  

Occupational Stress Risk Assessment:  OSRA is a framework for any organization to 
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quantitatively analyze occupational stress risk factors using variables representing hazardous 

stress exposure, negative stress consequences, and positive coping factors [16, 17].  OSRA 

results are computed from cross-sectional studies (ibid).  Risk factors are calculated, then 

ranked from highest to lowest giving employers a roadmap to align interventions with 

organizational sources of stress (ibid).   

US Occupational Stress Policy:  In the US, occupational stress is inherent within the 

workplace with minimal action taken to mitigate it [20].  High levels of occupational stress 

can develop into a formal classification of a psychosocial illness or injury [21].  Psychosocial 

stress is often placed in the same category as mental health injuries, which carry 

stigmatization, ridicule, and rejection as being unfit to perform the job [15, 20, 21].  

American workers have minimal recourse to report legitimate occupational stress illness or 

injury, since worker compensation programs provide little coverage for such claims [20].  

Employers tend to ignore psychosocial work related stressors stemming from organizational 

dysfunction, and push the problem back onto the worker’s inability to cope [14, 16, 18].  

Workers are characterized as mentally unfit to perform the job function and often dismissed 

from the workplace (ibid).  Employers also choose to ignore occupational stress due to lack 

of knowledge, or an inability to justify a complaint [21].   

European Occupational Stress Policy – The EU has taken a markedly different approach 

developing stronger policy and occupational health and safety protocols associated with 

occupational stress.   Since 1999 governments within the EU recommend and in some 

countries require employers to perform an OSRA process to quantify employee stress [22].  

An OSRA requires an assessment of exposures, consequences, and coping factors to develop 

a long-term occupational stress risk management (RM) approach [16, 17].  The European 

Agency for Safety and Health at Work (known as EU-OSHA) developed an in-depth 
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corporate awareness campaign focused on building partnerships with employers, trade 

unions, and multi-national corporations to discuss managing occupational stress in the overall 

context of creating a healthy workplace [23].  Employer engagement is essential to assure 

commitment and follow-up throughout the OSRA/RM process (ibid.).  An OSRA produces a 

prioritization of likely risk factors, allowing the employer’s interventional resources to be 

targeted at organizational sources of stress, rather than blaming the employee as the root 

cause of stress [16-18].  In 2013/14 Great Britain’s total reported cases for work-related 

stress equaled 487,000 (39%) of the 1,241,000 work related illness cases [24].  The industries 

with the highest rates of prevalence for work-related stress were human health and social 

work, education, and public administration (ibid.).  The work-sector with the highest rates of 

prevalence for work related stress were health professionals, and in particular nurses (ibid.).  

Prevalence of Nursing Stress:  The evolution of EU occupational stress policy has 

established credible rates of occupational stress illness and injury.  Using three-year data 

analysis (2012 – 2015), Great Britain (GB) has found 4.6% of health workers suffer from 

illnesses associated with high occupational stress compared to an average of 3.1% in any other 

industry [25].   Stress, depression, and anxiety (46%) was the highest category of nonfatal 

workplace injuries in health workers compared to musculoskeletal disorders (37%), and other 

illnesses (17%) (ibid).   Nurses specifically have a prevalence rate of 2,630 occupational stress 

cases per 100,000 people averaged over three years [24].   

Assuming EU nursing occupational stress prevalence rates are transferrable to the US 

nursing work-sector, the US would have approximately 104,250 reportable cases of nursing 

occupational stress based upon 3.964 million US nursing professionals [24, 26].  California 

employs the largest number of professional nurses (378,181) [26].   Using the EU nursing 

occupational stress prevalence rate suggests there would be 9,950 reportable cases of 
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nursing occupational stress.  Unfortunately, there are not sufficient sources of data to report 

economic impact of nursing occupational stress claims, since the US state and federal 

occupational health agencies lack standardized approaches to measure and address 

occupational stress across or within work-sectors [27]. 

Conducting a quantitative OSRA on RNs working in California is a beneficial US 

exemplar population to: evaluate quantitative OSRA models, establish nursing stress RFRs, 

and test unique coping factors.  Replication of the present study’s OSRA framework across 

geographic regions would establish work-sector normative risk factor comparisons, and 

determine if there are common healthcare organizational or systematic challenges requiring 

change to improve nurses’ working conditions, as well as improve patient care outcomes.   

Additionally, the quantitative OSRA methods by Biron et al. [16] allows for the 

evaluation of unique coping factors.   We elected to use two survey instruments measuring 

1) HP lifestyle, and 2) perceived nature contact.  HP lifestyle considers behaviors 

associated with health responsibility, physical activity, nutrition, spiritual growth, 

interpersonal relations, and stress management.  Perceived nature contact takes into 

account a person’s perception of the surrounding physical environment as contributing to 

general health, wellness, and coping.  An OSRA needs to be work-sector specific and 

although some core elements of occupational stress are similar, research needs to address 

nursing stress as different from firefighters, construction workers, or agricultural workers, 

amongst others in order to properly engage business organizations into addressing 

occupational stress.   

2. Specific Aims and Hypotheses 

Three aims and hypotheses are the focus of this dissertation and are represented in three 

separate manuscripts appended to this document. 
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2.1 Specific Aim 1:  Conduct a systematic literature review to examine perceived stress 

in nursing professionals in US an International settings, and perform a meta-analysis to 

establish benchmarks for comparison of nursing populations (Appendix A).  To achieve this 

aim articles were identified through an electronic database search finding 879 articles after 

duplicates were removed.  Inclusion criteria were studies with:  1) nursing professionals as 

the study population; and 2) perceived stress as the key indicator of the study.  Exclusion 

criteria were graduate school or in-training nursing studies, and studies not using the 

Perceived Stress Scale 10-item (PSS10) or 14-item (PSS14) survey instrument.  A random 

effect meta-analysis was conducted for the final 24 nursing studies.  Research questions 

were:  1) what level of perceived stress exists in nursing professionals?  2) Is there enough 

evidence to perform meta-regression analysis on nursing perceived stress by gender, 

ethnicity, and race? And, 3) what interventional approaches were used to reduce nursing 

perceived stress?     

2.2 Specific Aim 2:  The second aim assessed the role of perceived nature contact with 

HP lifestyle and the impact these HP behaviors had on perceived stress (Appendix B).  To 

achieve this aim a cross-sectional study was conducted using a 125-item survey instrument 

administered online to an RN study population located in Southern California.  The final RN 

response rate was 18% (n=161).  It was hypothesized: 1) RN perceived stress is negatively 

correlated to HP lifestyle; and 2) HP lifestyle is positively correlated to perceived nature 

contact.    

2.3 Specific Aim 3:  Conduct a quantitative OSRA to identify and rank nursing stress risk 

factors and examine differences by gender, ethnicity, and race (Appendix C).  To achieve 

this aim, using the data collected from Aim 2 (Appendix B), three OSRA models were 

evaluated using variables for hazardous exposure (nursing stress risk factors), negative 
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consequences (perceived stress), and employee coping factors (HP lifestyle and perceived 

nature contact).  RFRs were calculated for the total RN study population, as well as stratified 

by gender, ethnicity, and race.  Research questions were:  What differences exist in RN high 

level RFRs by:  1) gender, 2) ethnicity, and 3) race? 

 
3. Dissertation Format 

This dissertation contains three manuscripts ready for publication submission.  Appendix 

A contains the manuscript “Systematic Review and Meta-Analysis:  developing a 

benchmark for evaluating perceived stress in nursing professionals,” which established a US 

and International level of nursing perceived stress.  Appendix A is formatted for submission 

to the journal Research in Nursing Health.  Appendix B contains “Role of Nature Contact:  

enhancing health promoting lifestyles to mitigate perceived stress in Southern California 

RNs,” which will be submitted to Health Promotion Practice.  This manuscript explored the 

relationships between perceived stress, HP lifestyle, and perceived nature contact in RNs 

working at a Southern California community hospital.  Appendix C contains “Ranking 

nursing stress risk factors using quantitative models for occupational stress risk assessment” 

and will be submitted to International Journal of Stress Management.  This manuscript 

evaluated quantitative European OSRA models in a US study population to establish nursing 

stress RFRs to address nursing health and wellness.   

I am completely responsible for the study design, data collection, data analysis, and 

writing of the manuscripts in all appendices.   

 
4. Review of the Literature 

4.1 Nursing Stress:  High levels of perceived stress negatively impacts nurses’ health 

and well-being; and are associated with anxiety, mental fatigue, insomnia, irritability, 
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memory loss, reduced alertness, headaches, hypertension, and back pain, among others [2, 

28-31].  Nurses with high perceived stress experience a common chain of events starting 

with job dissatisfaction, leading to absenteeism, and ending in burnout [1].  Ultimately 

nurses with high perceived stress show greater intention to leave their job, or unfortunately 

leave the nursing professional all together [1, 11, 32].  Nursing perceived stress contributes 

to 25%- 30% of turnover rates and nurses exiting the profession, exacerbating the 

challenges of chronic nursing shortages [7]. 

High levels of perceived stress also negatively impact patient caregiving [2].   The 

consequences of nursing stress can harm patients in the form of lack of compassion, patient 

neglect, and errors in clinical caregiving [1, 2, 5].  Rodgers et al. [33] found stressful 

working conditions related to work duration, overtime, and number of hours per week 

significantly increased medical errors on patients.  The likelihood of a RN making a 

medical error increased three times higher (odds ratio 3.29, p =0.001) for nurses working 

shifts or multiple shifts longer the 12.5 hours (ibid.).  Medical errors occurred when 

administering medication, procedures, charting, and transcription (ibid.).    Additionally, 

nursing stress has been associated with higher levels of hospital-acquired infections, one of 

the most serious patient safety risks [6].   Virtanen et al. [6] conducted a study among 

Finnish hospitals and found a statistically significant relationship between nurses who 

worked long hours, had high stress, and hospital-acquired infection rates.  Nurses working 

> 8 hours and 45 minutes showed a 3.74 greater odds association with hospital-acquired 

infections among patients (ibid.).  Nurses in the same study reporting high stress showed 

2.67 greater odds of association with hospital-acquired infections among patients (ibid.). 

High nursing perceived stress is a consequence of exposure to risk factors from a nurse’s 

daily work routine [2, 8].  Working directly in patient care settings exposes nurses to seven 



	  

	  

19	  

common stress risk factors including:  workload, death and dying, inadequate preparation 

for role, lack of staff support, uncertainty concerning treatment, communication with 

physicians, and communication with other nurses [2, 9, 10].  Purcell et al. [2] found RNs    

(n =197) with professional education, licensure, and high skill levels exposed to common 

nursing stress risk factors to have extremely high levels of perceived stress (36.6 mean, 8.0 

standard deviation) at a large southeastern US teaching hospital.  Lambert et al. [34] studied 

nursing stress factors (n=498) working in US Hawaii hospitals and found the three highest 

stress factors were workload, death and dying, and communication conflicts with physicians.  

These nursing stress factors were negatively associated with the nurses’ mental and physical 

health, as well as contributing to the likelihood of the nurse leaving his/her current position 

(ibid.).  

4.2 Perceived Stress:  Occupational stress is a psychosocial injury predominantly 

subjective in nature involving the employee’s interpretation of his or her objective 

circumstance about workplace demands and the individual capacity (resources) to respond to 

these demands [4].   Psychosocial stress occurs when individuals perceive the total demands 

made upon them outweigh their available resources [4, 20].  Perceived stress can cause 

migraines, musculoskeletal pain, chest pains, and high blood pressure which contribute to 

coronary heart disease and mental illness [29, 30, 35].  In occupational stress these excessive 

demands and lack of resources are best measured in the study population using a perceived 

stress self report survey instrument [11, 36].  

Cohen et al. [37] developed the Perceived Stress Scale (PSS) to measure a persons’ 

perception of their stressfulness as it relates to unpredictable, uncontrollable, and overloaded 

circumstances of life.   Three survey instruments were created including the 14-item 

(PSS14), 10-item (PSS10), and 4-item (PSS4) for use in a wide variety of study populations 
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(ibid.).   In 1988 Cohen and Williamson [38] published perceived stress normative values in 

a US sample population (n=2390 + or - ) for each instrument.  The normative values were 

stratified by sex, age, annual household income, education, race, number of people in the 

household, number of children in the household, marital status, employment status, and 

occupational skill level (ibid.).  The purpose of publishing normative values was to establish 

common levels of perceived stress in the US population, and allow future studies to compare 

study results to US normative values (ibid.).   Researchers conducted cross-sectional studies 

in high stress populations with smoking, obesity, and other medical conditions [39, 40].   In 

these study populations the PSS survey instrument was used to measure for pre- and post- 

interventional changes to perceived stress (ibid.).  These were not typically occupational or 

work-sector related studies.   

As concerns about occupational stress and work-life imbalance have grown in both US 

and International settings, the PSS has been used in various work-sectors such as agriculture 

[41], athletics [42], healthcare [11], public safety [43], service [44], maritime [45], 

manufacturing [46], and military [47], among others.   Cohen and Janicki-Deverts [48] 

updated the US perceived stress normative values to evaluate changes in stress in the US 

population since 1983.  However, the stratifications for comparison were narrowed to sex, 

age, race, education, employment status, and income (ibid.).  Occupational skill sets or any 

other demographics associated with work-sector analysis were eliminated from the PSS 

normative values study (ibid.).   Cohen and Williamson [38] called for the PSS instruments 

to be used in relative comparisons to identify PS differences between groups in the same 

research study and not across studies.  All other comparisons would have to use one of 

Cohen’s peer-reviewed normative value studies for comparison limiting its use for US 

studies in general population characteristics. 
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Yet, the PSS survey instrument was now translated into 30+ languages being used 

worldwide in occupational health studies across numerous work-sectors [41-45, 49].   The 

most prominent study population for occupational perceived stress has been healthcare 

employees including physicians, nurses, and other staff [11, 50, 51].   However, even with 

the growth of occupational stress studies it is rare to see normative perceived stress values 

by work-sector and there are none for the healthcare sector.  Faragher et al. [35] emphasized 

effective stress evaluations greatly benefit from published normative values to allow an 

organization to benchmark itself alongside comparable occupational study populations.   

Healthcare organizations are hindered in assessing for risk factors associated with high 

levels of perceived stress.   As many nations struggle with reducing the high cost of 

healthcare, and managing chronic global shortages of nursing personnel, it seems prudent 

for healthcare organizations to examine every risk factor contributing to job dissatisfaction 

and poor nursing performance that jeopardizes patient safety.   Establishing US and 

International nursing level of perceived stress through meta-analysis allows healthcare 

organizations worldwide to benchmark their nursing workforce with a pseudo-normative 

value as an initial first step toward raising nursing perceived stress awareness.   These 

nursing perceived stress values can subsequently be used in a long-term OSRA/RM 

approach to continually monitor nursing stress and take corrective action to mitigate it.   

Mitigating perceived stress and its associated risk factors could contribute to avoiding 

nursing burnout and reduce the number of nurses leaving the profession pre-maturely.   

4.3 Occupational Stress Risk Assessment:  OSRA is a framework for any organization to 

quantitatively analyze occupational stress risk factors using variables representing hazardous 

stress exposure, negative consequences, and coping factors [16, 17].  OSRA results are 

calculated from cross-sectional studies to determine high, moderate, and low risk factors 
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giving employers a strategic, evidence-based roadmap to introduce interventions for stress 

management (ibid.).    

4.3.a European Union Policy:  Many of the OSRA methods have evolved from the EU 

related to a comprehensive occupational health policy 89/391/EEC, which obligated EU 

employers to protect all aspects of occupational health and safety including a duty to assess 

and address problems associated with occupational stress [22].   Although the policy intent 

was to cover occupational stress, in 2000 the European Commission added clarifying 

language to expressly state the definition of workplace stress as “a pattern of emotional, 

cognitive, behavioral, and physiological reactions to adverse and noxious aspects of work 

content, work organization, and work environment” [52].    Since 1999, EU governments 

recommend and in some countries require OSRA/RM to monitor occupational stress [22].  

EU-OSHA recommends undertaking an OSRA before implementing interventions [53, 54].  

EU policy about undertaking occupational stress emphasizes the similarities to occupational 

health’s hierarchy of controls by preferring elimination of the hazard at the source and not 

simply emphasizing employee personal protective equipment (ibid.).  EU-OSHA dedicated 

their 2014-2015 national workplace campaign to occupational stress providing reports, 

websites, tools, and training [23].  The campaign focused on building partnerships with 

employers, trade unions, and multi-national corporations to address managing occupational 

stress in the overall context of creating a healthy workplace (ibid.).  EU-OSHA corporate 

partners included multi-national corporations like Airbus Group, Baxter, DuPont, Euro 

Health Net, Heineken, Hewlett-Packard, Pirelli, SAP, Siemens and Toyota, among others 

(ibid.).  Employer engagement is necessary to assure commitment and follow up throughout 

the process [53, 54].  An OSRA must address likely risk factors and estimate level of risk. 

(ibid.).  Using risk factor rankings gives the employer some assurance that interventional 
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resources are aligned with mitigation for specific organizational sources of stress [16, 17, 

20].  After 17 years of continual advancements in EU OSRA/RM policy, governmental 

agencies such as the Great Britain (GB) Health and Safety Executive (HSE) have enough 

occupational stress claims to report key epidemiological work-related stress data such as 

total number of cases, numbers of new cases, and working days lost [24].  The GB HSE has 

reported health and social work, education, public administration and defense as the three 

industries with the highest prevalence of work-related stress (ibid.).  The GB HSE also has 

established occupational prevalence rates noting nurses among the highest with 2,630 cases 

of nursing work-related stress per 100,000 people working in the last 12 months (ibid.).   In 

the GB health and social care sector work-related stress accounts for 46% of self-reported 

cases of work related illness surpassing musculoskeletal disorders at 37% [25].  GB 

healthcare sector work-related stress accounts for 2.9 million lost days of work, almost 

double that of work-related musculoskeletal disorders (1.5 million lost days) (ibid.).  Health 

work-sector psychosocial risk factors were reported as high to low:  difficult customers/ 

patients, time pressure, long/irregular hours, poor communication, job insecurity, lack of 

influence at work, and discrimination (ibid.)   

4.3.b United States Policy:  Contrary to Europe, the US has a significant gap in 

awareness of occupational stress as a formal workplace illness and injury.  The US 

government and employers perpetuate minimalistic policies to address work-sector stress 

related risk factors [20, 27].  American workers have limited recourse to report legitimate 

occupational stress illness or injury, since worker compensation programs provide little 

coverage for such claims [20].  Employers tend to ignore psychological work related 

stressors stemming from organizational dysfunction, and push the problem back onto 

worker’s inability to cope [14, 16-18].  Workers are characterized as mentally unfit to 
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perform the job function and often dismissed from the workplace (ibid.).   

Even though US National Institute of Occupational Safety and Health (NIOSH) endorses 

evaluating psychosocial stress in addition to physical hazards as a comprehensive 

assessment of workplace injury and illness, NIOSH had not adopted any quantifiable 

method to evaluate specific work-sector (i.e. healthcare, agriculture, or mining, etc.) stress 

risk factors [27, 55].  NIOSH tends to address psychosocial stress in broad terms of human 

resources, organization of work, and job characteristics (ibid.).   NIOSH admits a lack of 

capacity to track, describe, monitor, or predict whether the organization of the work 

environment is adversely impacting the work related stress (ibid.).  NIOSH is however, 

advancing beyond discussing occupational stress as a silo of research and is now promoting 

the concept of Total Worker HealthTM (TWH TM) [56, 57].  TWHTM builds on worker safety, 

while recognizing work as a social determinant of health (ibid.).   The goal is to promote the 

health, safety and welfare of the worker from a holistic point of view (ibid.).  Although 

NIOSH supports initiatives and research on occupational stress, its impact has been limited 

without federal or state policies to assess and manage occupational stress [27].    

4.3.c Developing a Quantitative OSRA Method:  Cooper and Marshall [58] wrote a 

framework about occupational stress and its relationship to physical and mental illness.  The 

framework outlined key sources of workplace stress as:  workload, ambiguity of 

organizational role, lack of career development, poor working relationships at work and 

challenging organizational structures (ibid.).   Cooper, an occupational stress researcher 

since the 1970’s, realized after the 1999 European Parliament identified occupational stress 

as a risk-assessable disease in policy language that employers and employees had no 

quantitative method to assess or manage occupational stress [17, 22].  Clarke and Cooper 

[17] developed a simple formula based on data from cross-sectional studies to correlate 
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variables of exposure and consequence to create risk factor rankings.  Clarke and Cooper’s 

(ibid.) OSRA method was intended for employer initiated quantitative OSRA to demonstrate 

to the court system a reasonable approach to measuring occupational stress.   

Although the original OSRA frameworks and theories always included analysis of 

employee coping factors, Clarke and Cooper (ibid.) did not initially include a variable to 

represent coping.  Biron et al. [16] developed a coping variable to enhance the Clarke and 

Cooper [17] model.  The coping variable was a moderator to assure employee resiliency 

against occupational stress was taken into account when ranking occupational stress risk 

factors [16].   The original Clarke and Cooper [17] model was intended for developing 

‘normative’ employee risk factor values for large work-sectors such as healthcare or trade 

skill workers.  Biron et al.’s [16] enhanced model was considered appropriate for ‘relative’ 

employee risk factor values to establish RFRs at specific worksites.    

4.4 Health Promotion (HP) Lifestyle:  Nola Pender, a RN and researcher, developed the 

Health Promotion Model (HP Model) to examine health behaviors as positive motivation for 

sustaining health [36, 59].  This was a contrast to the health prevention approach established 

in the field of public health based on human fear of developing a disease (ibid.).  HP 

lifestyle incorporates a number of HP behaviors through an individual’s self initiated and 

motivated aspirations to increase well-being for optimal human health [11, 36, 60].  Walker 

et al. [60] developed the Health Promotion Lifestyle Profile (HPLP) and its updated version 

HPLP-II [61] as a multi-dimensional instrument to measure a person’s health responsibility, 

physical activity, nutrition, spiritual growth, interpersonal relations, and stress management.  

The HP lifestyle was built upon the foundation of Pender’s HP Model, which takes into 

consideration a person’s characteristics and experiences, behavior specific perceptions, and 

behavior outcomes [36, 60, 61].  Pender wanted to distinguish health promotion (people 
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selecting health habits for positive motivation factors) from health prevention (initiating 

healthy habits associated with the fear of disease) [36, 62, 63].   Health prevention is rooted 

in the Health Belief Model [36].  Social psychologists, working for the US Public Health 

Service to understand the failure of a free tuberculosis screening program in the 1950’s 

developed the Health Belief Model (ibid.).  The Health Belief Model’s key elements of 

personal decision-making (personal perception regarding sustainability, severity, benefits, 

barriers, cues to action, and self-efficacy) were necessary before taking action and 

developing behavior change (ibid.).  Pender’s HP Model evolved from the Health Belief 

Model (ibid.).  However, Pender considered the HP Model a complement to, yet distinctly 

different from health prevention (ibid.).  Pender’s HP Model was predicated upon knowing a 

person’s individual characteristics and experiences, behavior specific actions, interpersonal 

influences, and environmental situational influences to predict the likelihood of engaging in 

HP behaviors (ibid.). 

4.4.a Health Promotion in Nursing:  The nursing industry emphasizes HP lifestyle to 

manage stress and model positive health behaviors to patients [11, 62, 64].   Beginning with 

Florence Nightingale, modeling good health behaviors has been an important characteristic 

of nursing professionals [11].  However, over time nurses tend to focus on providing care to 

others, while inconsistently practicing self-care to maintain personal health and well-being 

[11, 62, 64].  The American Hospital Association and the American Nurses Association 

called for modeling a culture of health within healthcare organizations as a way to manage 

stress and model HP behaviors to patients [11].  Tucker et al. (ibid.) studied a RN population 

for associations of perceived stress and HP lifestyle at a large Midwestern academic medical 

center.  In a sample of RNs (n=2247) the authors found a negative and statistically 

significant correlation between perceived stress and HP lifestyle (ibid.).  As perceived stress 
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increased RNs’ HP lifestyle decreased (ibid.).  This negative correlation remained true 

between perceived stress and all HP lifestyle subscores – health responsibility, physical 

activity, nutrition, spiritual growth, interpersonal relations, and stress management (ibid.).   

4.4.b Health Promotion Lifestyle & Physical Environment:  A key element within 

Pender’s HP Model was the role of the environment as a ‘situational influence’ on HP 

behaviors [36, 59].  Situational influences impact a person’s relationship to other people 

(social) or places (physical) creating incentives or deterrents for taking health actions (ibid.).   

In the evolution of the HP Model over the past 40 years, Pender has continuously mentioned 

environmental health factors as critical components of HP lifestyle affecting the adaptation 

of HP behaviors (ibid.).   Situational influences are in the external environmental condition, 

which effects an individual’s commitment to increase or decrease taking action on HP 

behaviors [65].  Specifically, Pender’s 3rd Edition [66] cited the scholarly literature from 

environmental psychology about the benefits of nature contact for attention restoration and 

stress reduction.   

4.5 Nature Contact:  Natural environments are known to have an impact on health in the 

areas of mental, physical, and social well-being [67, 68].  Kaplan and Kaplan, environmental 

psychologists, developed the Attention Restoration Theory in the 1980’s in which they 

proposed extensive time in natural environments or even viewing scenes of nature would 

reduce fatigue and stress, while increasing attentiveness and providing restoration (ibid.).  

Other researchers have advanced this theory to find positive correlations between exposure-

to-nature and attention restoration, physical energy, and tranquility, as well as negative 

correlations between anxiety, anger, fatigue, sadness/depression, blood pressure, and cortisol 

(ibid.).  Sop Shin [69] found office workers with a forest view from the office windows had 

lower stress and higher job satisfaction than office workers in the same building without a 
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forest view.  Bigham et al. [70] also found using guided imagery with participants 

visualizing nature scenes during periods of relaxation significantly reduced cognitive and 

emotional symptoms of perceived stress in college students.   

4.5.a Nature Contact in Healthcare Settings:  In a separate endeavor, Ulrich focused on 

the benefits of visual exposure-to-nature in patient care settings [68].  In a retrospective 

observational study of surgical patient records, Ulrich [71] found patient hospital rooms with 

a view of nature had patients with fewer nursing complaints, fewer days in the hospital, and 

less post surgical medication needs than patients who occupied a hospital room with a view 

of a brick wall.  Ulrich’s (ibid.) seminal study spawned numerous empirical research over 

the past four decades reporting relationships of human exposure-to-nature associated with 

improved:  1) psychological well-being (self-esteem, mood, behavior); 2) cognitive ability to 

function (restoration, academic performance, executive functioning, and productivity; 3) 

physiology (blood pressure, stress levels, faster healing); 4) social interaction (cohesion, 

support, inter-racial contact); and 5) spirituality (inspiration and reflection) [67, 68, 72].  Pati 

et al. [31] extended the relationship to views of nature for stress reduction to RNs on duty in 

an Atlanta based hospital.  The authors found RNs with self reported visual exposure-to-

nature had lowered perceived stress and lower fatigue at the end of shift (ibid.).  Although 

an association was found, the relationships were not statistically significant and further study 

was encouraged (ibid.).  As researchers continue to exam the impacts of the physical 

environment on patient outcomes, there is a growing awareness about healthcare personnel 

and specifically RNs experiencing improved alertness and stress reduction through nature 

contact [31, 73]. 

4.5.b Nature Contact & Health Promotion:  Contrary to the positive and motivational 

aspects of Pender’s HP Model, the environmental framework outlined in Pender’s original 
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1982 HP Model leaned heavily on health protection based on fear of disease from 

environmental exposures [59].  Pender’s 1996 Health Promotion in Nursing Practice 3rd 

Edition shifts the environmental citations to include scholarly literature on benefits of nature 

contact [66].  Pender et al.’s [36] 7th Edition expanded the environmental framework to 

include a wider range of built environmental settings impacting health including housing 

density, land use, street patterns, sidewalks, and recreational facilities, as well as access to 

public parks and green space (nature contact).  However, benefits of nature contact have 

never been tested for correlation with HP lifestyle.  The current HPLP-II survey instrument 

addresses social environment by measuring interpersonal relationships, however, the 

benefits of the physical environment and specifically nature contact are absent from any 

subscale of the HPLP-II instrument [61].   Each HPLP-II question disregards the physical 

environmental setting.  Currently it is unknown whether nature contact has any influence on 

HP lifestyle or any HP subscale – health responsibility, physical activity, nutrition, spiritual 

growth, interpersonal relations, and stress management.   

4.6 Nursing Diversity Challenges:  Nursing studies are routinely not generalizable to the 

overall nursing workforce regardless of size or statistical significance of the study, since 

male nurses, as well as nurses from various races and ethnicities are woefully 

underrepresented [74, 75].  Nursing researchers have demanded studies account for:  gender 

diversity in the workplace, language differences in between nurses and patients, cultural 

sensitivity, internationally educated nurses, racial bias in the US healthcare workforce, 

patients with refugee status, and the global sourcing of nursing labor [75-78].  The US 

Institute of Medicine’s report: Future of Nursing: Leading Change, Advancing Health 

declared a more diversified nursing workforce was essential to reduce health disparities [78].  

Still, nursing occupational stress research continues to marginally report nursing study 
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population characteristics, limiting researchers’ ability to address RN differences by gender, 

ethnicity, and race.  Polit and Beck [74] suggested the gender bias in nursing research is 

similar to the lack of inclusion of women in medical research prior to 1993, when male 

subjects dominated research and findings were assumed to be similar for the female 

anatomy.  Polit and Beck (ibid.) also pointed out NIH and other government agency grants 

should modify the Human Subjects Section of the Research Plan forms associated with 

occupational study populations.  The authors suggested changing language from “Inclusion 

of Women and Minorities” (ibid., p.81) to something more appropriate when females are the 

dominant study group “Appropriate inclusion of male and females, and relevant racial / 

ethnic groups” (ibid, p.81).   

Nursing is a global profession with nurses frequently educated in one country and 

relocate around the world for employment [79].  Many countries ‘source’ nurses (train and 

allow for emigration), while other countries are ‘destination’ (immigration and retrain for 

licensure) [76].  For instance Filipino nurses are educated in their native country and 

emigrate to work in hospitals located in the Middle East, North Africa, North America, and 

the United Kingdom [79, 80].  Filipino nurses represent 50% of the internationally educated 

nurses (IENs) working in the US equating to 83,000 RNs [79].  In 2008, the US estimated 

there are 146,000 IENs working primarily in California (26%), New York (11.5%), Texas 

(10.2%), and Florida (9.6%) (ibid.). 

Gillis [81] mentioned nursing research correlating a diversified nursing workforce to 

effective patient care was premature.  The evidence about a diversified nursing workforce 

improving patient healthcare was largely drawn from studies about the physician workforce, 

not nursing (ibid.).  Without more empirical evidence about occupational studies on nursing 

differences by gender, ethnicity, and race, Gillis (ibid.) suggested the IOM reports were too 
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early in calling for goals and policy changes about cultural competency, patient language 

matching, and diversity of nursing.  Gillis was not objecting to diversity, but clearly asking 

for more nursing research to address these differences (ibid.).  
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PRESENT STUDY 
 

The overarching goal of this study was to characterize nursing perceived stress in a 

Southern California community hospital to rank nursing stress risk factors using a European 

quantitative OSRA to assess future interventions.  Additionally, this study evaluated HP 

lifestyle and perceived nature contact as effective coping strategies for nursing perceived 

stress.  This section provides a synopsis of the study design and features key findings related 

to each aim and the dissertation as a whole.  Detailed analyses of study aims are presented in 

appended papers.   

The overarching goal was achieved by performing a systematic review and meta-analysis 

on perceived stress in nurses (Appendix A), as well as recruiting a population of registered 

nurses (RNs) to administer a multi-instrument questionnaire (Appendix B).    The data 

generated from these papers provided the basis for conducting an OSRA for a Southern 

California community hospital to identify and rank nursing stress risk factors examining 

differences by gender, ethnicity, and race (Appendix C).   

Three specific aims were developed to formulate recommendations for occupational 

stress controls and future research to mitigate RN perceived stress in community hospital 

settings.   The first aim was to conduct a systematic review and meta-analysis of nursing 

perceived stress in US and International healthcare settings to establish a benchmark for 

nursing perceived stress (Appendix A).  The second aim was to assess the relationships of 

perceived stress, health promoting behaviors, and perceived nature contract with 

demographic variables and to gather exposure, consequence, and coping factor data essential 

for the OSRA modeling (Appendix B).  The third aim was to evaluate multiple models of 

OSRA to rank nursing stress risk factors by gender, ethnicity, and race (Appendix C).   
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Methods 

To address the specific aims three distinct methods were used.  First, a systematic review 

and meta-analysis were performed to benchmark nursing perceived stress in the healthcare 

workplace.  A database search yielded 879 articles for review; applying inclusion and 

exclusion criteria produced 24 articles for final review.   Second, an RN study population 

from a Southern California community hospital was recruited and consented to participate (n 

= 161) using incentives.  RN participants were administered a 125-item survey instrument 

using an online data collection system focusing on nursing stress factors, perceived stress, 

HP lifestyle, perceived nature contact, and demographic variables.   Third, the data from the 

online survey was used to evaluate three OSRA models for prioritizing nursing stress risk 

factors for the total RN study population, as well as determine differences by gender, 

ethnicity, and race.  Figure 1 illustrates the occupational stress risk management process and 

how the present study’s aims (appendices) for OSRA align within the overall process.   

Systematic Review & Meta-Analysis:  Using a systematic review as outlined in Pickering 

and Byrne [82] in complement with the Preferred Reporting Items for Systematic Review 

and Meta-Analysis (PRISMA) Statement [83], the present study conducted a research 

synthesis of nursing occupational stress studies focusing on perceived stress in the 

workplace.  Three levels of information were obtained from each study:  1) profile of 

characteristics of the study; 2) profile of characteristics of the study population; and 3) a 

baseline measurement of perceived stress.  We performed a comprehensive search of nursing 

studies reporting a baseline measure of perceived stress utilizing PSS 10-item and 14-item 

survey instruments.  The study was included if: 1) the participants consisted of nursing 

professionals, and 2) analyzed perceived stress.  Exclusion criteria were in-training and 

graduate school nursing participants, and studies using the smaller PSS 4-item instrument.   
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Figure 1: Occupational Stress Risk Management Flow Chart with Study Aims  
Adapted from EU-OSHA p.30 [53]   
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reported a nursing perceived stress baseline mean (pre-intervention) and standard deviation.  

Meta-analysis were run using a random effects model to balance weights assigned to 

large versus small sample sizes across studies [86].  Each meta-analysis reported a pooled 

effective size, a 95% confidence interval (CI) and percentage of effect size attributable to 

heterogeneity (I2) (ibid.).  To validate the meta-analysis findings, a corresponding test for an 

asymmetrical funnel plot was run for each test and a p-value obtained for determining the 

probability of bias in the results [87].   

Cross-Sectional Study Design:  A cross-sectional study design explored the relationship 

between perceived stress, HP lifestyle, perceived nature contact, and demographic variables.  

Investigators were from multiple institutions and we obtained study approval from both the 

hospital system’s and university’s institutional review boards.  The survey was conducted 

and administered using an online survey data collection system with an electronic consent 

form [88].  At the completion of the survey RN participants were given an option for an 

incentive.   

The RN study population lived in Southern California and worked at a 343-bed 

community hospital located within 15 miles of the US – Mexico Border providing inpatient, 

outpatient, and skilled nursing services. Multiple forms of recruitment were implemented 

including:  placing flyers on bulletin boards, attending monthly nursing staff meetings, and 

handing out business cards with the survey web-link address.  The recruitment flyer was 

electronically distributed through the employees’ and chief executive officer’s newsletters.  

Recruitment materials emphasized the need for participants representing a gender, ethnic and 

racially diverse work environment.   

The survey consisted of four instruments and demographic variables.  Survey instruments 

included the 34-item Nursing Stress Scale (NSS) [8], the 14-item Perceived Stress Scale 
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(PSS14) [37], the 52-item Health Promotion Lifestyle Profile II (HPLP-II) [61], and the 11-

item Perceived Nature Benefit Questionnaire (PNBQ) [89].  Fourteen demographic variables 

were collected:  age, gender, marital status, outside caregiving duties, ethnicity, race, highest 

level of nursing degree, hospital work area, work status, shift type, hours per shift, years of 

RN experience, years of employment at the hospital site, and years of employment within the 

hospital system [11].   

Data analysis consisted of using descriptive statistics, t-test comparisons, univariate linear 

regression analysis, and multivariate linear regression analysis with stepwise progression.  

All alpha error thresholds for determining statistical significance were set at 0.05. 

Occupational Stress Risk Assessment Modeling:  The cross-sectional study (Appendix B) 

was conducted and the data collected represented variables necessary to perform an OSRA.  

Each survey instrument represented one variable (exposure, consequence, or coping) for the 

OSRA modeling within an RN study population (see Figure 2).  Using Cooper and Marshall 

[58] theories for sources of occupational stress (stressors, coping strategies, and stress 

outcomes), the present study evaluated three OSRA models.  Model I used the product of two 

variables (exposure and consequence) to determine a value for nursing stress risk factors 

[17].  Model II used three variables (exposure, coping, and consequence) similar to Model I 

with a third variable representing a non-adaptive coping factor [16].  Model II evaluated two 

different coping factors (II-A coping = HP lifestyle and II-B coping = perceived nature 

contact).  

Each OSRA model was scored for strength and reliability to narrow the analysis from 

three to one preferred model.  The preferred model selection was based upon: 1) strength of 

the consequence variable between models and 2) reliability from analyzing the number of 

statistically significant results within each model. 
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Figure 2:  Occupational Stress Model Aligned with Variables / Survey Instruments  
 Adapted from Clarke and Cooper [17, p.175]   
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83%, n=20, continuing education & participatory 17%, n=4, and OSRA 0%, n=0); perceived 

stress instrument (PSS10 42%, n=10 vs. PSS14 58%, n=14); healthcare setting (hospital 

88%, n=21 vs. outpatient/community 12%, n=3); nursing type (multi-disciplinary 63%, n=15 

vs. specialty nursing 37%, n = 9); gender reported (female only 42%, n=10 vs. included 

males 58%, n=14); ethnicity reported (did not report 88%, n=21 vs. reported ethnicity 13%, 

n=3); race reported (did not report 71%, n=17 vs. reported race 29%, n=7).   

After running a two-way scatter plot to interpret normalcy for z-score comparison, it was 

clear each PSS instrument (PSS10 and PSS14) demonstrated normalcy separately, but not 

when results were combined.  Therefore, results were separated by PSS instrument, as well 

as US vs. International geographic study location.   

PSS14 Meta-Analysis:  PSS14 value for International nursing studies was 25.41 (95% CI 

21.1 to 29.7) with I2 = 0%, while US PSS14 nursing studies yielded a value of 23.8 (95% CI 

19.8 to 27.7) with I2 = 0%.  

PSS10 Meta-Analysis:  PSS10 value for International nursing studies was 19.8 (95% CI 

15.2 to 24.4) with I2 = 0%, while US PSS10 nursing studies yielded a value of 14.6 (95% CI 

11.0 to 18.2) with I2 = 0%.  

Cross-Sectional Survey Analysis:  The web link survey was distributed to 890 RNs with a 

response of 184 surveys.   However, 23 surveys were removed due to participants: declining 

to participate (n=1), submitting a duplicate survey (n=1), straight lining or patterning answers 

(n=3), and consenting only to take portions of the survey without finishing the survey (n=17).  

The final total RN response rate was 18% (n=161).  The majority of RNs who took the 

survey were:  age 30 – 49 years (57%, n=91), female (83%, n=133), married/partnered (62%, 

n=100), and have outside caregiving duties (60%, n=96).  Additionally, RNs were primarily: 

educated with a Bachelors of Nursing (64%, n=103), full-time employees (90%, n=145), day 
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shift employees (67%, n=108), performed a 12-hour shift (73%, n=118), and had more than 5 

years experience as an RN (56%, n=91).  The RNs’ ethnicity was primarily non-Hispanic 

(80%, n=129) and race characteristics were 56% (n=90) white and 44% (n=71) non-white. 

Summaries of RN participants’ (n=161) survey measures for PSS14, HP Lifestyle, perceived 

nature contact, and nursing stress scale are listed in Table 1.   

 
Hypothesis 1:  There is a negative correlation between perceived stress and HP 

lifestyle. 
 
RN perceived stress scores were negatively correlated and had a statistically significant 

relationship (slope coefficient -7.40, p<0.001) to HP lifestyle and all its subscales.  Figure 3 

depicts a scatter plot of PSS14 total scores versus HPLP-II total score with a fitted line 

illustrating for each 1.0 unit increase in HPLP-II, PSS14 decreased 7.4 units.  Using a step-

wise regression analysis no demographic variables were found to be confounders or 

statistically significant to PSS14 and HPLP-II.   

 
Hypothesis 2:  There is a positive correlation between RNs’ HP lifestyle (HPLP-II 

scores) and perceived nature benefit (PNB). 
 
The present study found HPLP-II total score was positively correlated and had a 

statistically significant relationship to perceived nature benefit total score (slope coefficient 

0.131, p<0.001) and both subscores.   Figure 4 depicts a scatter plot with a fitted line 

illustrating each 1.0 unit increase in perceived nature contact equals a 0.13 unit increase in 

HPLP-II.  Using a step-wise regression analysis we found the variable education was 

positively correlated and statistically significant to the relationship of HPLP-II total score 

when perceived nature contact total score was in the model (coefficient 0.106, p=0.031).   

 
 
 



	  

	  

40	  

 Table 1:  Summary RN Survey Measures 
 

 
 
RNs’ with higher education levels had higher HPLP-II and higher perceived nature contact 

scores.  Other demographic variables were not confounders or statistically significant to 

HPLP-II or perceived nature contact. 

Occupational Stress Risk Assessment:  The mean values from Table 1 representing each 

variable (exposure, consequence, and coping factors) were stratified by gender, ethnicity, and 

race.  Results were inserted into each OSRA Model (I, II-A, and II-B).  The consequence 

Survey Instrument Mean SD Min. Max.

PSS 14 
Perceived Stress Total (0 - 56) 22.80 7.06 7.00 38.00

Health Promoting Lifestyle Profile-II
HPLP - II Total (1 -4) 2.80 0.44 1.81 3.77
HPLP - II  Subscores

 Health Responsibility 2.48 0.52 1.33 3.78
 Physical Activity 2.57 0.72 1.13 4.00

 Nutrition 2.78 0.54 1.44 3.89
Spiritual Growth 3.23 0.54 2.00 4.00

Interpersonal Relations 3.13 0.49 2.00 4.00
Stress Management 2.58 0.57 1.38 4.00

Perceived Nature Benefits 
PNB Total (0 - 7) 5.05 1.01 1.55 7.00

PNB Subscores
 Well Being 5.37 0.99 2.00 7.00

Coping 4.68 1.17 1.00 7.00

Nursing Stress Scale
NSS  Total (0-3) 1.44 0.52 0.32 2.77

NSS Subscores
Workload 1.69 0.60 0.17 3.00

Death & Dying 1.42 0.59 0.00 2.86
Preparation for Role 1.42 0.72 0.00 3.00

Staff Support 1.03 0.73 0.00 3.00
Uncertainty Concerning Treatment 1.46 0.65 0.00 3.00

Communications w/Physicians 1.60 0.68 0.20 3.00
Communications w/Nurses 1.22 0.77 0.00 3.00

Present Study n= 161
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variable for each model was calculated and analyzed for model strength and reliability. 

 
 Figure 3:  Scatter Plot PSS14 vs. HP Lifestyle 
 
    
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Figure 4:  Scatter Plot HP Lifestyle vs. Perceived Nature Contact 
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Narrowing to One Preferred Model:  After computing the R2 correlation for each nursing 

stress risk factor in all three OSRA models, the present study narrowed the analysis from 

three to one preferred model.  The selection of the preferred model was based upon:  1) 

strength = consistent high values for consequence (C) between models, and 2) reliability = 

the number of statistically significant results for C at alpha ≤ 0.05 within models [16].  

Strength = comparison of C values between each OSRA model for highest value (ibid.).  The 

model with the highest C value for each nursing stress factor (strength of association) was 

assigned one point per strata (possible 49 points).  Reliability = comparison of C values 

within each OSRA model to produce a statistical significance relationship; with one point 

toward reliability scoring awarded for each statistically significant relationship (possible 49 

points). 

Model Strength:  The OSRA model strength scores were: Model I = 6% (3 of 49), Model 

II-A = 92% (45 of 49), and Model II-B = 2% (1 of 49).   

Model Reliability:  The OSRA model reliability scores were: Model I = 75% (36 of 49), 

Model II-A = 90% (44 of 49), and Model II-B = 35% (1 of 49).   

The preferred model was OSRA Model II-A using HP lifestyle for coping with the 

highest strength (92%) and reliability (90%).  Model II-A was used to calculate and establish 

RNs’ RFRs to report findings.   The final nursing stress RFRs are shown in Table 2 – Visual 

Mapping of Nursing Stress Risk Factor Rankings.  The findings are summarized as follows: 

High RFRs (1 - 3):  Nursing stress RFRs consistently found communication with 

physicians, workload, and uncertainty concerning treatment as the highest nursing stress 

priorities except for Hispanic RNs with RFR3 as communication with other nurses, and non-

white RNs with RFR3 as inadequate preparation for role. 

Moderate RFRs (4 - 5): Moderate nursing stress RFRs differed about the importance of 
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death and dying, and inadequate preparation for role.  Death and dying was RFR 4 for total 

RNs, males, and by race.  Yet, female RNs ranked death and dying at RFR 5.  Ranking for 

inadequate preparation for role varied widely -- non-Hispanic RNs and non-white RNs at 

RFR2, female RNs at RFR 4, white RNs at RFR5, and male and Hispanic RNs at RFR6.  

Low RFRs (6 - 7):  Nursing stress RFRs consistently found communication with other 

nurses and staff support as low RFRs 6 or 7, except for Hispanic RNs with communication 

with other nurses at RFR 3, and male RNs at RFR 5.  

 
Table 2:  Visual Mapping of Final Nursing Stress Risk Factors  

 

RQ 1:  What differences exist between male and female RNs high level (1 to 3) risk 
factor rankings? 

 
High-level nursing stress RFRs were the same by gender with modest fluctuations in 

priority of ranking.  Male RN high RFRs were:  1) workload, 2) communication with 

physicians, and 3) uncertainty concerning treatment.  Female RNs high RFR were: 1) 

communication with physicians, 2) workload, and 3) uncertainty concerning treatment.  

RQ 2:  What differences exist between Hispanic and non-Hispanic RNs high level (1 
to 3) risk factor rankings?  

 
High-level nursing stress RFRs were not the same by ethnicity.  The two highest RFRs 

Total
RN Study Females Males Hispanics Non-Hisp. Whites Non-Whit.

n= 161  (n=133)  (n=28)  (n=32) (n=129)  (n=71) (n=90)
NSS Risk Factors

Workload !" !" #" #" !" #" $"
Death/Dying %" &" % &" &" %" %"

Inadequate Preparation for Role &" %" ' '" $" &" !"
Staff Support (" (" ( (" '" (" ("

Uncertainty Concerning Treatment $" $" $ %" %" $" &"
Communication w/Physicians #" #" !" !" #" !" #"

Communication w/Nurses '" '" & $" (" '" '"

* Correlation in Model statistically significant with alpha = 0.05

High Stress Factors (Rank 1 ,2, or 3)
Medium Stress Factors (Rank 4 or 5)
Low Stress Factors (Rank 6 or 7)

Gender Ethnicity Race
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were the same, however the level of priority was different.  Hispanic RNs RFRs were: 1) 

workload, and 2) communication with physicians; while non-Hispanic RNs RFRs were 1) 

communication with physicians, and 2) workload.  However, RN RFRs differ between 

Hispanics and non-Hispanics at RFR 3:  Hispanic RNs reported communication with other 

nurses; and non-Hispanic RNs reported inadequate preparation for role.  

RQ 3: What differences exist between white and non-white RNs high level (1 to 3) 
risk factor rankings? 

 
High-level nursing stress RFRs were not the same by race. White RNs high RFRs were:  

1) workload, 2) communication with physicians, and 3) uncertainty concerning treatment.  

However, non-white RNs high RFR were: 1) communication with physicians, 2) inadequate 

preparation for role, and 3) workload.   

 
Discussion 

This study about RNs working at a Southern California community hospital demonstrated 

a quantitative OSRA methodology for US occupational stress investigators to consider using 

in work-sector specific settings (such as healthcare) as a first step initiative and 

complementary method to qualitative research.   The quantitative OSRA methodology driven 

through cross-sectional survey analysis provides investigators with a less intrusive 

methodology to analyzing occupational stress inside the workplace setting.  Conducting an 

online cross-sectional survey allowed RNs participants to: 1) remain confidential and 

anonymous amongst their peers; 2) respond regardless of varying work schedules; and 3) 

easily receive incentives which encouraged further participation.  A core tenant of 

occupational stress research is gaining the trust of the work-sector organization and engaging 

in participatory action research (PAR) [53, 91].  OSRA/RM encompasses the continuous 

involvement of key stakeholders inside the corporate organizational structure to initiate the 
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process and follow through with analyzing organizational pathology and designing 

interventions accordingly [53].   In the present study determining the nursing stress RFRs 

allows future alignment with the appropriate level of intervention.   Figure 3 depicts the 

Ecological Model for Occupational Stress for RNs within the healthcare work-sector.   The 

healthcare provider and nursing employees can together assess the ecological model of 

occupational stress to identify underlying organizational pathology to address each specific 

risk factor.   Before addressing any specific nursing stress risk factor, we need to characterize 

the overall risk of stress. 

 
Figure 5:  Ecological Model of Occupational Stress for RN Work-Sector  
Adapted from Salazar et al. [20] and Giga et al. [14]  
 

 

Nursing Perceived Stress:  The present study’s RN mean perceived stress level at 22.8 

was not statistically different (p = 0.082) at alpha = 0.05 than the US RN PSS14 benchmark 

of 23.8 with a 95% CI 19.8 to 27.7) (see Appendix A).   This indicates that Southern 

California community hospital nurses have the same perceived stress levels as other RNs in 

the US.  However, Tucker et al. [11] found RNs at a large Midwestern hospital system to 
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have lower perceived stress with a PSS14 of 20.8 (8.0 SD) .  Although RNs in the present 

study were benchmarked to a US nursing perceived stress level, Tucker et al. (ibid.) 

illustrated there is room for improvement.   

Influence of Ethnicity and Race on Perceived Stress:  Wide ethnic and racial diversity in 

RNs may lead to higher workplace perceived stress based on cultural incongruency 

(language, communication, social dynamics) within a healthcare setting [92].  The present 

study’s hospital location is <15 miles from the US / Mexico border with a highly diversified 

RN, physician, staff, and patient population.  Hispanics of any race comprised 58.2% of the 

community population [93].   In the present study Hispanic RNs had lower perceived stress 

(21.1, n=32) than non-Hispanics (23.33, n=129), while non-white RNs had higher perceived 

stress than Hispanic RNs -- Filipinos (23.0, n=46), Asian (25.3, n=15), African American 

(27.0, n=5), and Native Hawaiian / Pacific Islander (26.0, n=2).  The only exception was 

American Indian / Alaska Native RNs who had lower PS (14.0, n=3) than Hispanic RNs.  

Although Hispanics in the present study are an ethnic minority amongst RN employees, they 

are congruent and culturally compatible with Hispanic language to interface with the local 

Hispanic patient population, physicians, and other Hispanic healthcare staff with whom they 

communicate regularly to perform patient caregiving duties.  This cultural congruency may 

explain the reason why Hispanics reported lower PS than non-Hispanics – an uncharacteristic 

tendency.   Hispanics typically have higher perceived stress as an ethnic minority [11, 38]. 

Pasca and Wagner [92] indicated all employees need a social structure and psychological 

orientation congruent with their own cultural norms in order to achieve personal efficiency 

and productivity.  A lack of cross-cultural consideration creates workplace incongruencies 

and leads to higher occupational stress (ibid.).   

HP Lifestyle and Perceived Stress:  The present study was consistent with other US RNs’ 
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HP Lifestyle measures and sub scale rankings [11, 64, 94].  Table 3 illustrates a pattern of 

higher tier (strengths) and lower tier (weaknesses) within RNs’ HP lifestyle measures.  The 

top tier HP lifestyle sub-scales and bottom tier HP lifestyle subscales are the same between 

the present study, Tucker et al. [11], McElligott et al. [94], and Thacker et al. [64].  These 

studies represent RNs from four separate US geographic regions indicating RNs’ HP 

Lifestyle strengths and weaknesses were similar across US nursing professionals.   

 
 Table 3:  RN HP Lifestyle Measures and Comparisons 

 

Nature Contact as a Situational Influence on HP Lifestyle:  When measuring HP 

lifestyle, Pender’s HP Model was predicated upon knowing the study population’s key 

perceptions as an element of determining commitment to a plan of action for initiating and 

sustaining a specific HP behavior [36].  The present study’s findings about perceived nature 

contact positively correlated to HP lifestyle suggests RNs in Southern California use nature 

contact to enhance their HP Lifestyle.   Using univariate analysis white RNs found perceived 

nature contact related to their health, well-being and coping to be statistically significant (p = 

0.03) at alpha =0.05 compared to non-white RNs.     

US Geographic Location
RN Study Population

Mean SD Rank Mean SD Mean SD Rank Mean SD Rank
HPLP-II Total 2.80 0.44 na 2.73 0.46 na 2.65 0.41 na 2.64 0.44 na

Top Tier HPLP-II Sub Scores
HPL Interpersonal Relations 3.13 0.49 2 3.09 0.56 1 3.11 0.53 1 3.03 0.51 1

HPL  Spiritual Growth 3.23 0.54 1 3.07 0.58 2 2.98 0.56 2 3.03 0.56 2
HPL  Nutrition 2.77 0.54 3 2.83 0.55 3 2.65 0.44 3 2.66 0.50 3

Lower Tier HPLP-II Sub Scores
HPL Stress Management 2.58 0.57 4 2.49 0.57 4 2.09 0.47 6 2.38 0.53 5

HPL Physical Activity 2.58 0.72 5 2.47 0.74 5 2.19 0.69 5 2.21 0.71 6
HPL Health Responsibility 2.48 0.52 6 2.38 0.57 6 2.52 0.55 4 2.47 0.52 4

*

East Pennsylvania
Thacker et al. (2016)

n=382 

Thacker et al. (2016) reported HPLP-II totals and subscores differently than Walker et al. 
author of the HPLP-II instrument recommends. For comparison purposes, Thacker et al.'s 
results are divided by the number of survey questions in each section of the instrument.

Midwest
Tucker et al. (2012) McElligott et al. (2010)

Southern CA
Present Study

n=161 n = 2124 n=103
North East
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Although HP lifestyle and perceived nature contact were found to have a statistically 

significant relationship to the total RN population, the results indicated that not all RN HP 

behaviors correlated to nature contact.  HP lifestyle and all its subscores were statistically 

significant to the perceived nature contact’s subscore for well-being.  Yet, HP Lifestyle 

subscores for spiritual growth, interpersonal relationships, and stress management were not 

found to be statistically significant to perceived nature contact’s subscore for coping.  The 

results indicated RNs use nature contact associated with health responsibility, physical 

activity, and nutrition for coping, but do not associate coping through nature contact for 

spiritual growth, interpersonal relationships, or stress management.   This is contrary to other 

nature contact research about HP behaviors.   

Kellert and Wilson [95] introduced the concept of the Biophilia Hypothesis in which they 

theorized human contact with living systems (plants, animals, and the natural environment) 

was an innate bond and essential to human life.  Over the past 30+ years nature contact has 

been described with a wide continuum of influence on human health.   Scholarly findings 

support nature contact as both a situational influence [36] supporting other health behaviors, 

as well as a non-pharmacological intervention for stress reduction [39].  Nature contact has 

been used in experiments with persons at their residences, schools, hospitals, and community 

settings to support health behaviors associated with physical activity, nutrition, spiritual 

growth, interpersonal relations, and stress management [67, 68, 96].  Frumkin [72], an 

occupational health and safety physician wrote “Beyond Toxicity” calling for a new 

framework within environmental health science to include recognizing beneficial exposures 

like nature contact in addition to traditional toxic agents.  Others suggest a wider definition of 

the environment within the discipline of health promotion [97, 98].   Howze et al. [98] 

described the need to build a bridge between traditional environmental health and health 
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promotion.  The authors suggested examining the environment for its health benefits and 

contributions to quality of life and not just the scientific exposure to toxic agents and other 

detrimental environmental conditions (ibid).  Kent and Thompson [97] suggested initiating a 

new interdisciplinary profession focusing on health and the built environment.  The goal 

would be to educate students and professionals representing design, planning, public health, 

and the health sciences about translating theories about environmental health promotion like 

nature contact into formal practice (ibid.).  To place the present study’s findings into context, 

we created Figure 6 using a perceived nature contact range diagrammed across a continuum 

of influence for environmental health promotion.  The present study shows nurses reported a 

mean 5.05 (1.01 SD, with 1.45 min. to 7.0 max. range) of perceived nature contact for health, 

well-being, and coping.   Figure 6 illustrates RNs from Southern California consider nature 

contact as an integral part of their HP Lifestyle.  Yet, nature contact lacks recognition within 

HP lifestyle among the more commonly accepted HP behaviors such as health responsibility, 

physical activity, nutrition, spiritual growth, interpersonal relations, or stress management.   

 
Figure 6:  Integration of Perceived Nature Contact with Health Promotion 
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Occupational Stress Risk Assessment:  The OSRA Model II-A using a HP lifestyle 

coping factor was found to have higher strength and be more reliable than OSRA Model I 

without a coping factor.  Perceived nature contact as a coping factor in Model II-B resulted in 

a weak and unreliable OSRA model compared to Model II-A using a coping factor for HP 

lifestyle.  Model I may be more appropriate for larger cross-sectional nursing stress studies to 

develop normative RFRs across geographic regions [16].  Normative occupational stress 

values for industry specific workers are rare, because it requires either a large geographically 

diverse study, or multiple studies using the same survey instruments [16, 17].  However, to 

determine nursing stress RFRs for a specific RN population, Biron et al.’s [16] coping 

variable allowed the present study to differentiate relative findings.   Relative findings are 

important to identify and prioritize interventions as organizationally specific and stratify as 

necessary to address unique study population characteristics as the present study did 

examining gender, ethnicity, and race [16, 90].  Both models encouraged occupational stress 

risk factors to be work-sector specific to identify stress management interventions (i.e. 

nursing stress factors are not the same for firefighters, mining, construction, or school 

teachers) [16, 17].   

 Nursing Stress Risk Factor Findings:  The present study’s findings are consistent with 

other occupational stress findings noting high nursing stress risk factors are related to 

communication with physicians, workload, and uncertainty concerning treatment.  

RFR 1 - Communication with Physicians:  Healthcare communication challenges can be 

the result of inappropriate management and leadership styles, as well as and policies creating 

role ambiguity and conflicting demands for nurses.  Historically there exists a complex 

working relationship between physicians and nurses [99].   Physicians are customarily 

independent contractors with patient admitting or surgical privileges at the hospital (ibid.).  
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RNs on the other hand are employees of the healthcare organization responsible for day-to-

day patient care (ibid.).  Physicians and nurses frequently use indirect communication as 

power over controlling important caregiving information to maintain respective control of 

their responsibilities to the patient (ibid.).  Physicians use lack of availability, tone of voice, 

and body language to portray dissatisfaction with nurses (ibid.).  Nurses react in some cases 

with their own lack of availability, withholding information, or refusing to communicate 

(ibid.).  Knowing this power struggle exists; healthcare organizations need to meaningfully 

address sources of communication challenges not only to reduce stress, but also to facilitate 

better patient care.  

RFR 2 - Workload:  The present study’s findings of workload as a high nursing stress risk 

factor are consistent with other nursing studies.  The NSS survey instrument has found 

workload as the highest nursing stress factor for RNs working in Midwestern states, Florida, 

and Hawaii [2, 10, 34].  The urgent nature of patient caregiving combined with nurse-to-

patient caregiving ratios influence nursing workload [100-102].  Nurse-to-patient ratios 

throughout the US and international settings are frequently determined by local healthcare 

administrations based on guidelines or other non-regulatory standards (ibid.).  Geographic 

nursing shortages complicate nursing workload patterns (ibid).  Hospital administrators 

chronically use mandatory or voluntary overtime to cover for nursing staff vacancies [101]. 

These practices lead to excessive overtime, high stress, chronic fatigue, and burnout of nurses 

(ibid).   

RFR 3 - Uncertainty Concerning Treatment:  Uncertainty concerning treatment in the 

present study at RFR 3 is closely related to RFR 1 communication with physicians.  The NSS 

survey instrument for determining uncertainty concerning treatment contains three questions 
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also related to interfacing with physicians about patient treatment.  These survey questions 

involved physician ordering inappropriate treatments, lack of presence during emergencies, 

and physicians with inadequate information about a patient’s medical condition [8].  Other 

nursing studies using the NSS survey instrument also found uncertainty concerning treatment 

as a top three nursing stress factor [8, 9, 103].  These nurse-to-physician dynamics about 

patient caregiving can be resolved through deeper examination of nurse-to-physician 

communications, similar to the discussion about RFR 1 communication with physicians.    

Nursing Stress RFRs Similar by Gender: Comparing the present study’s findings by 

gender to other empirical research on nursing occupational stress factors is challenging.  

Nursing studies examining common nursing stress factors did not examine differences by 

gender [2, 9, 10, 34, 103].   Nursing stress studies either:  1) contained no male RNs; 2) had 

minimal male RN participants diminishing statistical power; or 3) the study was about other 

variables of interest than gender (ibid.).  The present study found the high RFRs (1 – 3) were 

the same (communication with physicians, workload, and uncertainty concerning treatment) 

for male and female RNs with modest fluctuations in priority between the first two RFRs.   In 

the general population males typically report lower perceived stress than females, however 

these findings are not related to nurses specifically, nor nursing stress risk factors [38, 48].   

Nursing Stress RFR Differences by Ethnicity: Lack of support from other nursing peers is 

a high risk factor for Hispanic RNs.  The present study notably found communication with 

other nurses for Hispanic RNs at RFR 3 compared to non-Hispanic RNs at RFR 7.  Support 

from other nurses is considered a key factor in reducing stress in the nursing workforce 

[104].  The RN study population worked at a community hospital in a Southern California 

regional area with > 50% Hispanic population, however the nursing staff is primarily non-
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Hispanic [105].  Fifteen percent (15%) of the current US population is Hispanic and expected 

to grow to 30% by 2050 [104].  However, Hispanic nurses comprise only 1.7% of the RN 

workforce in the US (ibid.).  As the number of Hispanic patients increase a disproportional 

burden of nursing workload shifts to Hispanic nurses (ibid).  Hispanic RNs are tasked with 

navigating cultural patient challenges in addition to their own patient workloads (ibid.).  

Moceri (ibid.) conducted a national survey of Hispanic nurses and found 77% of Hispanic 

RNs reported experiencing ethnic bias in the workplace.  Bias took many forms including 

bullying, increased workloads, explaining cultural sensitive issues to other nurses, acting as 

ad-hoc interpreters, translating medical English, negative comments from other nurses about 

Hispanics, and being isolated to Hispanic patient caregiving [104, 105].  Additionally, some 

patients requested the removal of a Hispanic RN from their care for no legitimate reason 

(ibid.).  These forms of bias create low levels of nursing support and barriers between ethnic 

nursing groups (ibid.).   

Nursing Stress RFR Differences by Race:  The present study also found non-white RNs 

rated inadequate preparation for role at RFR 2 compared to white RNs at RFR 5.  The NSS 

inadequate preparation for role category included survey questions concerning the emotional 

needs of patients and family members during illness [8].  With a racially diverse RN 

workforce this potentially relates to language barriers and low cultural competency [79, 92].  

Healthcare organizations are involved in a global race for nursing talent with international 

educated nurses (IENs) emigrating from Asian countries including the Philippines, as well as 

Canada, India, and United Kingdom into large urban US cities [76, 79, 106].  A racially 

diversified RN workforce largely comprised of IENs has created concerns about the lack of 

uniform nursing education, competency skills, and cultural sensitivities (ibid.).  IENs are 
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highly educated and in some cases possess higher degrees, earn higher salaries, and maintain 

better employment rates than US educated nurses [106].  Yet, IENs have noteworthy issues 

associated with communication, understanding and using medical technology, and initially 

adapting to their new country’s healthcare environment [76, 79, 106].  Solutions to mitigate 

these issues have been focusing on policies about nursing residency transition programs 

(ibid.).  

Limitations 

 The present study’s nursing stress risk factor findings within a Southern California RN 

study population had unique limitations for each aim.   

Aim 1- Systematic Review and Meta-Analysis:  In conducting a systematic review and 

meta-analysis, the present study had both within and across study limitations to consider.  

Within Study Limitations were:  1) inaccurate answers from self-reported measures; 2) self-

selection bias based on participants with higher PS attracted to nursing stress research; 3) 

single hospital setting limiting generalizability; 4) inability of survey instruments to discern 

between workplace and personal life stressors; and 5) small sample sizes.  Across-study 

limitations include:  1) nursing researchers working for the same healthcare institution in 

which the nursing stress study was conducted; 2) geographic bias with studies lacking from 

western US states and the continents of Africa, Australia, Antarctica, and South America; 3) 

publication bias from a lack of studies indicating low nursing PS levels; and 4) varying nurse 

to patient ratios within the US and across International countries.  Lastly, the lack of 

reporting RN study population characteristics impeded our ability to perform any sort of 

meta-regression analysis to establish common confounding variables (gender, race, and 

ethnicity) for US and International nursing PS levels. 
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Aim 2 – Cross Sectional Study:  The design of the study, the ethnic and racial profile of 

the participants, and the unique geographic location present limitations for generalizability of 

results.  First, the cross-sectional survey method using self-reported standardized measures 

may not be an accurate reflection of RN participant’s behaviors.  This can be due to 

Hawthorne effect of telling the research team what they want to hear; or reporting bias based 

upon fear of employer retaliation about stress associated with organizational dysfunction.  

There may be a response bias with only 18% (n=161) of RNs completing the survey, or 

inaccurate answers to complete the survey to obtain the gift card incentive.  Additionally, the 

present study had a heterogeneous ethnic and racial demographic profile.  Until further 

occupational stress studies are conducted emphasizing multi-cultural RN populations, the 

present study’s finding concerning Hispanic RNs having lower stress than non-Hispanic RNs 

is not generalizable to the wider nursing industry.  Further, the present study involved a RN 

population from a single healthcare provider.  Although our results for perceived stress and 

HP Lifestyle findings were consistent with other US nursing populations; the benefits of 

perceived nature contact findings may not be generalizable to the overall nursing industry.  

California, known for its outdoor lifestyle and access to nature with temperate year round 

climate, may uniquely provide nature contact as an environmental situational influence to HP 

lifestyle. 

Aim 3 – Occupational Stress Risk Assessment:  The present study’s findings are relative 

and should be primarily used to derive specific interventions for nursing stress risk factors in 

community hospital settings with a gender, ethnicity, and racially diverse RN population, and 

do not represent normative values about the larger nursing industry.  Until further OSRA 

nursing studies are conducted in ethnic and racially diverse RN study populations, the present 
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study’s finding concerning Hispanic RNs having higher stress associated with 

communications with other RNs, or non-white RNs having higher stress related to inadequate 

preparation for role are limited to the present study.  In addition to the limitations outlined in 

Aim 2 based on the use of cross-sectional study design, the OSRA models evaluated were 

based solely on quantitative data.  Additional RN and healthcare organizational focus group 

interviews could provide qualitative data used to triangulate results [90]. 

Conclusions and Recommendations 

  The overarching goal of this study was to evaluate a quantitative OSRA in a US nursing 

population to:  1) benchmark and determine hazardous levels of nursing perceived stress; 2) 

establish if HP lifestyle and perceived nature contact are coping factors for nursing stress; 

and 3) rank nursing stress risk factors for alignment with interventions.   

Aim 1:  Systematic Review & Meta-Analysis:  A systematic review and meta-analyses 

allowed the present study to establish a nursing perceived stress value creating a pseudo 

normative value for benching marking the nursing workforce.  This allows healthcare 

organizations to compare nursing perceived stress research findings within US and 

International settings.  To strengthen the analysis, future nursing perceived stress studies 

should be conducted in the western US, and in the continents of Africa, Australia, Antarctica, 

and South America.  Researchers need to make a better effort to recruit a more diversified 

nursing participant pool including more male participants, as well as wider numbers of racial 

and ethnic minorities.  Additionally, researchers need to include detailed demographic study 

population characteristics for gender, race, and ethnicity in their findings.  

Aim 2:  Cross-Sectional Study:  These findings support the importance of maintaining 

HP lifestyle as a viable coping strategy for reducing perceived stress in the workplace.  The 
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present study also indicates perceived nature contact complements HP lifestyle as a positive 

environmental situational influence for RNs working in Southern California.   More nursing 

studies are needed to replicate these findings in other geographic locations.  Nature contact 

research is needed in other work-sector settings to confirm positive association with HP 

lifestyle as an environmental situational influence.    

Aim 3 - Implications for US Occupational Health and Safety:  This study is the beginning 

of a program of research to introduce a quantitative OSRA process initiated in Europe to US 

worksites to identify and rank occupational stress risk factors for strategic alignment with 

interventional resources.   The OSRA process is applicable to any workplace setting.  US 

employers currently have limited methods and empirical findings on work-sector specific 

occupational stress RFRs.  Government agencies responsible for occupational health and 

safety should consider formal research initiatives to address occupational stress using 

quantitative OSRA in all work-sectors.  OSRA researchers must develop work-sector specific 

survey instruments for measuring unique risk factors.  With continuous replication of OSRA 

within and between work-sectors, this process could become a US industry health and safety 

best practice.  

The present study focused on nurses as an exemplar high-stress occupation.  More OSRA 

nursing studies on a wider US geographic area would create normative values of comparison 

including stratum for gender, ethnicity, and race.  Studies are desirable about interventions 

mitigating high nursing stress risk factors (communication with physicians, workload, and 

uncertainty concerning treatment) emanating from healthcare organizational challenges.  

Studies are also appropriate about organizational change for improved patient care outcomes.  
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Abstract 
 

Establishing US and International levels of nursing perceived stress (PS) allows 

healthcare organizations to benchmark their nursing workforce for high levels of PS – the 

leading indicator of occupational stress.  PS is a person’s negative perception of an 

imbalance between demands placed upon her/him versus that person’s capacity and available 

resources to meet such demands.  High levels of nursing PS are associated with anxiety, 

mental fatigue, insomnia, irritability, memory loss, reduced alertness, headaches, 

hypertension, and back pain, among others.  Nursing stress harms patients through lack of 

compassion, patient neglect, and errors in clinical caregiving.  Using a systematic review a 

database search yielded 879 studies for abstract review; inclusion and exclusion criteria 

reduced the final review to 24 nursing studies on perceived stress.  Using random effect 



	  

	  

65	  

meta-analysis we found the Perceived Stress Scale 14-Item (PSS14) pooled mean nursing 

values were:  US = 23.8 (95% CI 19.8 to 27.7) and International = 25.41 (95% CI 21.1 to 

29.7).  Additionally, the PSS10 pooled mean nursing values were: US = 14.6 (95% CI 11.0 to 

18.2) and International = 19.8 (95% CI 15.2 to 24.4).  US and International nursing studies 

indicated a lack of diversity in study participants – requiring recruitment of more male 

participants, as well as wider ethic and racially diverse study populations.  After 

benchmarking, healthcare organizations can use this information to implement an 

occupational stress risk assessment to determine rankings for nursing stress risk factor to 

align interventions with sources of occupational stress.  Finally, nursing research should shift 

occupational stress upstream toward a health promotion model to ensure long-term health 

and safety of the nursing workforce.  

 
Introduction and Background 
 

Problem Summary and Significance:  The focus of this study was to establish US and 

International levels of PS for professional nurses to allow healthcare organizations to 

benchmark their nursing workforce prior to introducing interventions to reduce nursing stress 

through an occupational stress risk assessment (OSRA).   Currently there are no normative 

values representing Unites States (US) or International levels of PS for nursing professionals 

to benchmark PS in the workplace.  An OSRA allows healthcare employers to assess the risk 

of workplace stress and adverse effects on nursing health [1-3].  A quantitative OSRA model 

measures the probability of a defined hazard (exposure) and the magnitude of a negative 

consequence to establish a value for risk; employers then prioritize occupational stress risk 

factors for developing responsible control measures (ibid.).  Conducting an OSRA is a very 

resource intensive process [4].  Prior to any healthcare organization initiating an OSRA, it 
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would be beneficial to: 1) benchmark its nursing workforce for PS  -- the leading indicator 

for occupational stress; and 2) align interventional approaches to mitigate sources of nursing 

PS.  

Appraisal of Past Views:  High levels of PS negatively impact nurses and the patient 

caregiving process [5].  High levels of PS physiologically and psychologically impacts the 

nurse in the form of anxiety, mental fatigue, insomnia, irritability, memory loss, reduced 

alertness, headaches, hypertension, and back pain, among others [6-9].   Nurses with high 

levels of PS experience a chain of events starting with job dissatisfaction, leading to 

absenteeism, and ending in burnout [10].   Ultimately nurses with high levels of PS show 

greater intention to leave their job, or to leave the nursing profession all together [10-12].   

Nursing consequences of stress harm patients in the form of lack of compassion, patient 

neglect, and errors in clinical caregiving [5, 10, 13].  High levels of PS have also been 

associated with higher levels of hospital-acquired infections [14].  As many nations struggle 

with reducing the high cost of healthcare, and managing chronic global shortages of nursing 

personnel, it seems prudent for healthcare organizations to examine every risk factor 

contributing to job dissatisfaction and poor nursing performance.   

Quantifying the impact of PS in nursing and patient care is difficult.  Data concerning US 

occupational stress rates are not readily available for any work-sector [15].  US Federal or 

other methods of collecting surveillance data about occupational stress for workplace illness 

and injury do not exist (ibid.).  The “urgent need” (ibid. p. 6) for US data collection methods 

related to occupational stress risk factors stated in 2002 by the US National Occupational 

Institute of Safety and Health (NIOSH) have largely been ignored.  This fourteen-year-old 

publication is still the primary reference on the NIOSH web site about resolving stress at 

work [16].  In contrast prevalence and incidence rates by work-sector are available in some 
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European Union (EU) countries [3, 17].   Since the early 2000’s Great Britain (GB) has been 

collecting data via claims filed regarding psychosocial work-sector stress through the 

country’s occupational safety and health agency [17, 18].  GB considers nursing as a high 

stress work-sector with an average three-year prevalence rate of 2,060 cases per 100,000 

people [18].  Although these rates could be extrapolated to other countries the differences in 

global healthcare policies make this a less practical approach.  Thus, measuring and 

benchmarking PS in nursing professionals through scholarly research is a logical first step, 

while countries continue to establish methods for collecting surveillance data regarding 

occupational stress.     

Occupational stress (a.k.a. perceived stress) is a psychosocial injury “predominantly 

subjective in nature and involves the employee’s active interpretation of his or her objective 

circumstance and is the perception of a discrepancy between environmental demands 

(stressors) and individual capacities to fulfill these demands (resources)” [19].  The 

workplace focuses the blame for PS directly on the employee as lacking the ability to simply 

cope and suggests this is related to potential incompetence or weakness [20].  Most 

interventions are designed solely for enhancing individual coping skills rather than 

examining the organization for the sources of the stress (ibid).  New methods and strategies 

are required to identify PS and move toward a comprehensive stress management and 

prevention program to retain nurses in the workforce, and potentially improve patient 

outcomes [21].   

Research Purpose:  The absence of work-sector PS normative values hinders healthcare 

organizations in assessing the risk for high levels of PS in nursing professionals.  The aim of 

the present study was to conduct a systematic review of nursing literature measuring PS at 

baseline (before interventions were introduced) in the healthcare workplace and to perform a 
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meta-analysis to determine United States (US), and International levels of PS in nursing 

professionals for future benchmarking.  Then, examine results by gender, ethnicity and race 

to perform meta-regressions to review differences in nursing PS levels.  Lastly, identify 

existing types and level of interventions currently applied to address nursing PS. 

 

Methods 

Type of Review:  Using a systematic review as outlined in Pickering and Byrne [22] in 

complement with the Preferred Reporting Items for Systematic Review and Meta-Analysis 

(PRISMA) Statement [23], we conducted a research synthesis of nursing occupational stress 

studies focused on perceived stress in the workplace.  Three levels of information were 

obtained from the 24 article systematic review:  1) profile characteristics of the study; 2) 

profile characteristics of the study population; and 3) a baseline measurement of PS.   

Epistemological Treatment of Data:  The PSS instrument has been frequently used in 

occupational stress cross-sectional studies, as well as pre- and post- interventional studies to 

measure effectiveness of stress management interventions [24, 25].  The Perceived Stress 

Scale (PSS), a globally recognized and validated instrument of measure for PS, has been 

translated into 30 languages and sub-dialects (Cohen, 2015).  The PSS was the common 

instrument and baseline measure of comparison for analysis between studies [26, 27].  

Baseline levels of PS were collected from each nursing study in order to establish a pooled 

mean from meta-analysis.   

Search and Sampling Strategies:  We performed a comprehensive search of nursing 

studies reporting a baseline measure of PS utilizing PSS instruments.  Search parameters 

were restricted to peer-review journals, English language, and the period starting from 1983 

(the publication date of the seminal article validating the PSS instrument) through 2015.   
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Key Definitions include professional nurses and the specific PSS instrument used within each 

nursing study.  First, professional nurses were those working in a healthcare setting after 

completing their higher education.  Since nursing qualifications and licensure vary by 

country, the present study did not limit the definition of a nurse to ‘registered nurses’; even 

though that was the predominant global definition among studies [28].  Second, the PSS 

instrument was available in three questionnaire lengths (PSS 4-item, PSS 10-item, and PSS 

14-item).  Both the PSS10 and PSS14 instruments were in current worldwide use for nursing 

occupational stress studies.   Researchers often choose the PSS instrument type based upon 

the instrument’s translation and testing in the native language of the nursing study population 

[27].    

Inclusion & Exclusion Criteria:  The study was included if: 1) the participants consisted 

of nursing professionals, and 2) analyzed nursing PS.  Exclusion criteria were in-training or 

graduate school nursing participants, and studies using the PSS 4-item instrument.  Excluding 

nurses in-training who were typically younger, had minimal work experience, and juggled a 

demanding higher education schedule eliminated confounders associated with these 

characteristics.  Additionally, studies using the PSS4 instrument were excluded, because it 

was often used in lengthy surveys where PS was not the main variable of interest.  

Information Sources, Search Terms, and Tools / Instruments Used:  The scholarly 

database review includes:  Cumulative Index to Nursing and Allied Health (CINAHL), 

MedLine, Psych Info, Psych Articles, and Web of Knowledge with Web of Science.  Search 

terms were in a Boolean phrase (nursing OR nurse OR nurs*) AND (“perceived stress”) 

searching all text fields.  All results were exported into RefWorks to identify and eliminate 

duplicate articles from the database search [29] .    

Appraisal Strategies:  Techniques for extrapolating data from each article required 
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developing a code form [30].  The code form questions were organized into four sub-

sections:  I) Article Profile Characteristics; II) Study Population Profile Characteristics; III) 

PSS Measures; and IV) Summary of Article Findings, Limitations, and Recommendations 

(See Supplemental Information #1).   Printed forms are used for higher consistency during 

human coding [30].  Each article was read completely, coded for results, and responses 

recorded in a health science review matrix.    

Quality Criteria:  The present study focused on nursing studies: 1) using primary data 

collection; 2) using an observational or experimental epidemiological study design; 3) proper 

statistical analysis for baseline PS measures; and 4) reporting nursing participant 

demographic information.  We anticipated some studies to mix nursing participants with 

other staff seeking to generalize results for all healthcare workers.  These studies diminished 

the present study’s ability to establish a PS level exclusively for nurses.  

Analysis Strategies:  To compare PS effect size, each nursing study was categorized by 

PSS instrument type and geographic location.  PSS instrument scoring was different for the 

PSS10 (range 0 – 40 points), and the PSS14 (range 0 – 56 points) [31].  Geographically, each 

nursing study population was plotted onto a web-based world mapping system to visually 

locate each study by city, state, country, and continent around the globe [32].  Geographic 

analysis allowed us to detect gaps in nursing study populations by region and continent, and 

if any parent studies spawned additional research studies [22].  To ascertain the 

recommended intervention levels for stress management (individual, organizational, or 

systematic), we also coded each article’s discussion, future recommendations, and 

conclusion.   

Additionally, we intentionally categorized nursing PS into US and International 

healthcare settings and not a “global” level of PS in nurses worldwide (combining all US and 
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International studies) due to differences in ‘nurse workload’.  Nursing workload, commonly 

defined as nurse-to-patient ratios, is a key component of nursing PS contributing to burnout 

[33].   Historically healthcare organizations, due to financial pressure, and complex shift 

scheduling persistently manipulate nurse-to-patient staffing ratios, thus impacting the health 

and safety of both patients and nurses [33, 34].  As a result Victoria, Australia in 2002, and 

California, US in 2004 passed the first legislation mandating hospital nurse-to-patient ratios 

for specific levels of nursing care [34, 35].   In the US over the past decade 14 states and the 

District of Columbia have enacted nursing workload legislation [35], while International 

countries such as China have lagged behind [36].  

Synthesis Approach:  To perform meta-analyses on the PS effect size in nursing 

professionals, each study reported a baseline mean (pre-intervention) and standard deviation.  

For nursing studies reporting PS categorically, each study population was designated with a 

unique data entry by author(s), date, and letter designation [i.e. Tuvesson et al. (x), Tuvesson 

et al. (y), and Tuvesson et al. (z)].  Similarly, experimental studies on PS reported separate 

baseline PSS measures for treatment and control groups.  These study populations were 

designated by author(s), date, and letter designation t for treatment and c for control [i.e. 

Palumbo et al. (t) and Palumbo et al. (c)].   Additionally, if a study published a PSS mean 

value without the corresponding standard deviation, we contacted the article’s 

correspondence author via email to obtain the missing data.   

Because nursing study populations differed in terms of age, education, geographic 

location, and workplace setting, we used the meta-analysis random effects model to balance 

the weights assigned to large versus small sample sizes across studies [37].   Four meta-

analyses tests were run.  First, we categorized studies by instrument type (PSS 10 and 

PSS14), and second by geographic region – US and International.  Each meta-analysis 
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reported a pooled effective size, a 95% confidence interval (CI) and percentage of effective 

size attributable to heterogeneity (I2).  Low I2 was desirable indicating results represented 

consistency across studies, as well as variation in effect size as likely by chance and not 

skewed by heterogeneity [37].  

Validation Strategies:  To validate our meta-analysis findings, we ran four corresponding 

tests for funnel plot asymmetry and obtained a p-value for determining the probability of bias 

in our findings.  Funnel plot tests estimated the precision of the PS effect size increasing as 

the sample size of each study increased (represented by the standard error of the mean for 

each study) [38].  Asymmetrical funnel plots were an indication of a variety of biases 

(selection, publication, location, language, true heterogeneity, or data irregularities from poor 

methodological design).  However, funnel plots were not absolutes, and could appear 

asymmetrical simply by chance.  Stata V12.0 was the statistical package for calculations and 

analysis [37, 38]. 

Risk of Bias: Studies were coded for biases and limitations expressed within individual 

studies, as well as across studies.  Anticipated within-study biases were:  Unpredictability of 

day-to-day nursing operations; generalizability beyond the immediate study population; 

Hawthorne effect (telling researchers what they want to hear); and the veracity of using self-

report instruments for stress.  Anticipated across-study biases were:  publication bias, nurses 

researching nurses lacking an objective outside perspective, and different geographic 

regional or national healthcare policies impacting nurse-to-patient ratios.   

 

Results  

Study Selection:  Our database search yielded 1,348 articles for consideration including 

duplicates.  All results were exported into RefWorks to identify and eliminate 469 duplicate 
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articles producing 879 articles for preliminary review.  The 879 abstracts were reviewed 

based on the previously stated inclusion and exclusion criteria.  The abstract review narrowed 

to 39 articles.  After reading each article, 15 studies were removed for either: being a 

derivative of a parent article; having study populations comprised of healthcare professionals 

and not nursing professionals; having no measurement for PS; not reporting a baseline 

measure PS; and not reporting any demographic information on the population under study.   

The final number of studies coded within the systematic review equaled 24 articles (see 

Figure 1: PRISMA Flow Diagram).   Figure 1 illustrates the number of articles for meta-

analyses and sub categorization by PSS instrument type, as well as US vs. International 

studies.  For meta-analyses, Sawatzky [39] was removed, because it contained PS 

correlations with no reported baseline PS mean or standard deviation.  There was no author 

contact information for follow-up.   

Profile of Articles in Review: Table 1 contains summary profile characteristics of the 24 

included research studies specifically the continental geographic location (see Figure 2), 

publication year, study design, study approach, PSS instrument used, healthcare setting, and 

nursing type.  Table 1 also lists the number of studies reporting gender, race, and ethnicity. 

Primary author’s disciplinary affiliations were nursing (n=14), medicine (n=3), psychology 

(n=2), human ecology (n=2), and one each from business administration, social work, and the 

built environment.  No studies included primary authors with public or occupational health 

research backgrounds.   Sawatzky [39] studied PS in nurses working in intensive care units at 

two Canadian tertiary care hospitals.   Sawatsky (ibid.) was the first nursing PS study finding 

statistically significant correlations between nursing PS and noise, as well as nursing PS and 

the unnecessary prolonging of a patient’s life.  The observational studies (n=15) primarily 

measured for presence or absence of nursing PS in relation to a variety of other variables 
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associated with nursing occupational stress risk factors.   Experimental studies (n=9) test pre- 

and post- nursing PS levels with a wide variety of non-pharmacological interventions 

including:  massage, Reiki, mindfulness based stress reduction, cognitive behavior, tai chi, 

visual exposure-to-nature, psychological skills training, and the heart touch technique [7-9, 

11, 25, 40-44].   

The present study found an emphasis on stress management interventions directed solely 

at individual employee’s coping skills [1, 20].  Eleven studies (46%) directed the 

interventions at improving the resiliency of the individual nurse.   Three studies (12%) 

measured PS and made no recommendation about resolving stress and simply reported 

findings as a healthcare industry concern.   One study (4%) suggested focusing solely on 

organizational changes to address patient safety including connections to hospital-acquired 

infections.  Nine studies (38%) suggested nursing PS should be resolved through a multi-

level approach including individual, organizational, and systematic changes.   

 Theoretical and Methodological Orientations:  All 24 studies used epidemiological 

study designs.  Twenty studies (83%) were considered conventional [experimental, quasi-

experimental (without control groups), or observational] study design, while only 4 studies 

(17%) introduced alternative approaches such as continuing education or participatory action.   

Participation of management and workers in designing interventions is a key facet of 

mitigating occupational stress [45].  Three studies (12%) used a nursing continuing education 

model to introduce workplace interventions, since nurses are required to take continuing 

education to maintain licensure.  Interestingly, Traeger, Park [11] was the fourth and only 

study (4%) to include oncology nursing personnel in a participatory approach.  The oncology 

nurses designed an intervention to address strenuous patient and family encounters reducing 

stress in the nurses’ day-to-day workload (ibid.).  All studies focused on short-term results 
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over a few weeks or months.  No authors mentioned using study results to develop a long-

term OSRA/RM process to establish nursing stress risk factor rankings to mitigate PS.  

Laranjeira [21] in his concluding remarks hinted at OSRA/RM as an approach worth 

pursuing. 

Population Characteristics:  Present study nursing population characteristics were 

categorized by PSS instrument and included:  author(s), publication year, geographic 

location, study ‘n’ value, female and male participant ‘n’ values, age (mean or range), and 

ethnicity/race reporting; as well as the baseline PSS mean and standard deviation (See Table 

2).  Traditional characteristics of nurses’ age, gender, ethnicity, and race were challenging to 

numerically summarize based upon inconsistent data from each study.  Gender was 

consistently reported. However, Tuvesson, Eklund [46] and Wakim [47] reported gender for 

the total study and did not break the totals down to align with the PS categorical data.  In 

those instances, Table 2 listed both studies twice showing the total and categorical data, 

accordingly.  

Meta-Analyses for Perceived Stress Scale (PSS):  We examined the option of combining 

the two PSS scales into one larger analysis using a z-score comparison test.  However, after 

running a two-way scatter plot to interpret normalcy of z-score (y-axis) to PSS mean baseline 

value (x–axis), each PSS instrument (PSS10 and PSS14) demonstrated normalcy separately, 

but not when combined.  Hence, we separated the studies into PSS10 and PSS14 meta-

analyses to obtain nursing PS pooled means for each instrument by geographic region – US 

and International (Graphs 1, 2, 3 and 4).  The correspondence author for Deible, Fioravanti 

[41], Palumbo, Wu [43], Pati, Harvey [9], and Wakim [47] studies were contacted, via email, 

to clarify missing standard deviation values to remain in the meta-analyses calculations.   All 

four researchers responded.   Table 3 Summary Meta-Analyses for US and International lists 
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nursing PS pooled mean values, 95% CIs, I2, and p-value for funnel plot asymmetry bias.  PS 

values indicated low heterogeneity (I2 – 0%), which is desirable; funnel plot asymmetry 

values also illustrated a non-statistically significant p-value indicating less probability of 

bias.  Graphs 1, 2, 3, and 4 show forest plots of meta-analysis for PSS10 US Nursing, PSS10 

International Nursing, PSS14 US Nursing and PSS14 International Nursing, respectively.   

 

Discussion 

The global healthcare industry needs more consistent methods to benchmark and assess 

the presence of PS in nursing to align interventions with sources of organizational stress.   A 

more effective strategy includes implementation of four key elements:  1) utilizing a nursing 

PS benchmark; 2) implementing a multi-level interventional approach through OSRA; 3) 

moving PS upstream toward a health promotion model; and 4) addressing lack of diversity in 

nursing study populations [4, 20, 48, 49]. 

Nursing Perceived Stress Benchmark:  Although it could be helpful to compare nurses PS 

to other working professionals, having an nursing work-sector specific benchmark allows 

future interventions to target nursing risk factors.  Cohen and Williamson [31] reported 

PSS10 occupational normative values for US workers as: proprietor (self-employed), 

professional, managerial, skilled labor, service, and unskilled labor.  The present study’s 

PSS10 benchmark for nursing PS levels of 14.6 US and 19.8 International were higher than 

the 12.0 PSS normative value for US professional workers [31].  Nursing PS was even higher 

than unskilled US labor at PSS10 = 13.8 [31].  Similarly, the present study’s PSS14 

benchmark for nursing PS levels at 23.8 US and 25.4 International were above US working 

professionals at 18.1, and higher than normative values for US unskilled labor at 21.4 [31].  

Note these US normative values do not include international professionals, and are 
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potentially outdated PS markers as they are over 25 years old [26].   

Cohen and Janicki‐Deverts [50] updated PSS10 US normative values only and 

discontinued assessment of occupational skill sets.  Without any occupational or work-sector 

specific normative values, nursing PS can be solely compared to the US general population 

based upon sex, age, race, education level, employment level (full time, part time, and 

unemployed) and income level.  Although such comparisons could be helpful, they may not 

be applicable to a healthcare organization mitigating nursing PS in the workplace.   

Cohen and Williamson [31] called for the PSS instruments to be used in relative 

comparisons to identify PS differences between groups within the same research study and 

not across studies.  Although Biron, Ivers [1] OSRA model supported within-study 

occupational stress survey comparisons; the authors admitted normative values would be 

useful to identify work-sector specific traits for occupational stress.  However, occupational 

stress normative values are typically not available (ibid.).  Faragher, Cooper [4] emphasized 

effective stress evaluations greatly benefit from published normative values to allow an 

organization to benchmark itself alongside comparable work-sector study populations.   

Establishing a US and International nursing level of PS in the present study through meta-

analyses allows healthcare organizations worldwide to benchmark their nursing workforce 

with a pseudo-normative value as an initial first step toward identifying PS.  However, if 

healthcare organizations find their nursing workforce with lower PS, they should not 

consider themselves immune from occupational stress.  Our meta-analyses established a 

benchmark – not a finite solution.  More data collection is necessary in both US and 

International healthcare settings to establish nursing work-sector normative PS values 

through empirical research.  

An OSRA/RM is essential to produce relative PS findings within healthcare institutions 
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for continual evaluation and improvement [1, 21].  OSRA/RM is a powerful tool to identify 

occupational stress and develop an organizational specific strategic plan [1, 3].   Using easy 

tools such as cross-sectional surveys within the OSRA/RM framework for assessment to 

collect adequate and sufficient data is a viable approach to initiate discussions on 

psychosocial hazards at work [3].   This leads to an informed management basis of decision 

making to develop an organizational plan of action to address occupational stress risk factors 

(ibid.).   An OSRA must also account for differences of stress within a study population 

related to diversity issues, work-sector characteristics, socioeconomics, and cultural 

variations (ibid.).   

Multi-Level Interventional Approach:  Nursing PS research appeared to mimic other 

occupational stress research with a majority of studies focusing on individuals learning to 

cope with workplace stress.  In a review of 74 international occupational stress studies, Giga, 

Cooper [20] found 70% of the studies directed interventions solely at the employee to 

enhance personal coping strategies.  The present study found: 46% of the interventions were 

directed at individual nurses coping skills; 38% of the studies recommended a multi-level 

approach; and only 4% focused solely on the organization.  The remaining 12% indicated no 

approach for corrective action.  

The present study identified knowledge about implementing a multi-level interventional 

approach involving commitments from senior management, middle management, and 

employees for establishing a model of continual improvement to reduce occupational stress 

[20, 51].   Five studies (21%) suggested the level of intervention focus on the individual and 

recommended healthcare organizations incorporate PS management techniques into:  the 

workplace, the nurse’s workday, nursing continuing education, or workplace wellness 

programs (CITE).  Brennan and DeBate [40], Engen, Wahner-Roedler [8], and Lan, Rahmat 
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[42] emphasized adapting workplace stress interventions to accommodate demanding nurse 

schedules to create a cultural shift toward wellness.  Healthcare leadership and management 

should endorse time for self-care during the workday [9, 12].  Laranjeira [21] stated the most 

frequently used coping strategies were self-control, thoughtful problem solving, and seeking 

social support.  McVicar [52] emphasized managerial support and a proactive approach to 

recognize and organizationally address nursing stress risk factors.  McVicar, Munn‐Giddings 

[51] and Traeger, Park [11] underscored a participatory approach utilizing nursing staff to 

determine organizational changes to effectively mitigate stress.   

Pati, Harvey [9] uniquely recommended changes to the nurses’ physical workplace 

setting, as well as organizational policy changes to allow nurses planned respites to escape 

restrictive indoor environments.  Pati, Harvey [9] measured higher stress in association with 

minimal views of nature and lack of access to natural light in hospitals.   Sixty percent (60%) 

of the nurses whose alertness stayed the same or improved in a 12-hour shift had exposure to 

an exterior view of nature.  In contrast, 67% of nurses whose alertness diminished from start-

to-end of their shift, were exposed to non-nature views or no view at all.  Pati, Harvey [9] 

pointed out the abundance of research on patient care environments, but stated minimal 

research of the impact of the physical environmental on nurse and patient caregiving.  

Similarly, Largo-Wight, Chen [53] tested office workers (n=503) at a university and found 

more nature contact at work was associated with lower levels of PS and less complaints 

about stress related ailments.  Applebaum, Fowler [54] broadened nursing PS research to 

include environmental factors such as odor, noise, lighting, and color.  Applebaum, Fowler 

[54] found at a New Jersey 500-bed Level I trauma center statistically significant correlations 

between PS and the work environment, job satisfaction, and intention to change jobs.  These 

studies focused on supportive physical work environments to mitigate PS outcomes.   
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Moving Upstream Toward Health Promotion / Prevention:  Researchers conducting 

experimental studies on nursing occupational stress must target interventions to directly 

address nursing PS and associated risk factors.  Coping at the individual level although 

important, tends to be about temporary relief and short-term benefits [20].  Healthcare 

organizations must address nursing PS using a multi-level approach to effectively reduce 

occupational stress and build a more nursing resilient workforce.  Unique nursing stress risk 

factors must be taken into consideration, which are organization-specific with a deep 

understanding of the culture within the surrounding work environment [20].  A framework 

for comprehensive stress management and prevention in the workplace needs to include:  

senior management commitment and support, strategies for stress management and 

prevention, a participatory approach, transparent and ongoing communication, and risk 

assessment / risk management policy development [3, 51, 55].  This must be implemented in 

a continual cycle of identification, implementation, and evaluation (ibid.).  Cox, Karanika 

[56] warned multi-level and simultaneous interventions were challenging for occupational 

stress researchers, because this approach goes against the traditional scientific method 

underscoring testing one intervention at a time.  On one hand the scientific method 

establishes a series of independent research outcomes, yet it most likely will not lead to a 

comprehensive or sustainable reduction in nursing PS (ibid.).   

In the present study none of the authors indicated using their results to develop a long-

term OSRA/RM policy.  Laranjeira [21]suggested in a PS study on coping strategies for 

Portuguese nurses, that healthcare organizations would benefit from organizational and 

leadership changes to implement an OSRA/RM approach, but did not reference any 

information or resources to undertake this endeavor.   An OSRA should identify stress 

hazards, measure for consequences of stress, and rank risk factors [1, 2].  After completing 
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an OSRA, healthcare organizations would be able to align interventions to manage PS in 

nursing professionals.  Some changes may be organizationally specific while others might 

involve industry-wide policy initiatives to correct the problem and mitigate nursing stress to 

its lowest possible level.  Biron, Ivers [1] developed and tested an OSRA model with 

variables for occupational stress exposure, consequences, and coping factors to establish and 

rank risk factors in a Canadian hospital workforce.  Conceptually, an OSRA allowed 

researchers to conduct a stress evaluation of the workforce and report findings objectively 

using a mathematical model (ibid.).  Biron, Ivers [1] established an OSRA model with risk 

factors and ranking giving a healthcare organization the opportunity to strategically focus 

limited resources.  Europe and its British Commonwealth Nations routinely conduct OSRAs 

where occupational stress is emphasized as part of the total occupational safety and health 

regulations [45, 57].   US NIOSH has been hampered to collect occupational stress data due 

to a lack of federal policy [15]. 

Challenges with Nursing Diversity:  Nursing studies were routinely not generalizable 

to the overall nursing workforce regardless of the size or statistical significance of the study, 

since male nurses, as well as nurses from various ethnicities and races were woefully 

underrepresented [58, 59].  Nursing researchers are asking for more studies accounting for:  

gender diversity in the workforce, language differences between nurses and patients, cultural 

sensitivity, internationally educated nurses, racial bias in the US healthcare workforce, 

patients with refugee status, and global sourcing of nursing labor [49, 59-61].  The US 

Institute of Medicine’s report:  Future of Nursing: Leading Change, Advancing Health 

declared a more diversified nursing workforce was essential to reduce health disparities [59].  

Still, nursing occupational stress research continues to marginally report diversity 

characteristics within the nursing study population [58, 59], minimizing our ability to 
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examine common perceived stress confounders of gender, ethnicity, and race.   

Gender: Polit and Beck [58] reported a significant amount of gender bias exists in 

nursing research.  In reviewing 300 nursing studies, they reported female participants 

outnumbered male participants 80% of the time, and 34% of nursing studies only recruited 

females (ibid.).  The present study found females outnumbered male participants 100% of the 

time, and 42% of the studies were comprised of only female participants.   Further, Tucker et 

al. [12] found males to have statistically significant lower PS than females at a large 

Midwestern academic medical center.   Abdollahi et al. [6] found female nurses have higher 

PS and lower levels of hardiness – a protective factor for reducing PS, compared to males 

who show higher levels of hardiness and happiness, and lower PS.  Uzun & Sevinc [61] 

found PS in Turkish nurses was not statistically significant to gender; however, only 17% of 

the study population included male nurses.   Gender analysis was not mentioned in the other 

21 studies.   The ratio of male to female participants in the present study was the same for US 

and International studies (9% male: 91% female).  For comparison, US male nurses in 2014 

represent 10% of the nursing workforce [49].   

Race & Ethnicity:  Ethnicity and race characteristics were reported less often than the 

lack of gender analysis.  Nursing is a global profession with nurses frequently educated in 

one country and relocated around the world for employment [62].  Many countries regularly 

‘source’ nurses (train and allow for emigration), while other countries are a ‘destination’ 

(immigration and re-train for licensure) [28].  For instance Filipino nurses educated in their 

native country immigrate to work in hospitals located in the Middle East, North Africa, North 

America, and the United Kingdom [62, 63].  Filipino nurses represent 50% of the 

internationally trained registered nurses (RNs) working in the US equating to 83,000 RNs 

[62].  In 2008 the US estimated there are 146,000 internationally educated nurses (IENs) 
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working primarily in California (26%), New York (11.5%), Texas (10.2%), and Florida 

(9.6%) [62].  Yet, the present study found no nursing PS studies representing California or 

New York.  The two studies from Texas are 75% and 85% white participants respectively [7, 

44].  The one Florida study did not address ethnicity or race [47].  

The present study’s international research shows a lack of reporting race or ethnicity 

characteristics, and a common reporting of nurses living in a regional area are racially 

homogeneous (i.e. nurses working in Swedish hospital are all from Sweden).   Only two 

studies mentioned the nursing participants might not be ethnically or racially homogeneous.  

Lan, Rahmat [42] mentioned Malaysians, Indians, and no Chinese.  Orly, Rivka [64] studied 

Israeli nursing for PS and reported the participants were 40% Israeli, 42% Soviet Union, and 

18% Asia or African.  Uzun and Sevinc [61] reported on cultural sensitivity in nursing 

participants who speak multiple languages, but do not report ethnicity or race.  With nurses 

migrating all over the world it seems unlikely that any country would be comprised solely of 

one nursing ethnic or racial profile.  As Popper-Giveon, Keshet [65] reported Israeli labor 

statistics reveal Arabs represent 18% of the country’s nursing population and 38.6 % of all 

Arab nurses were men.  Arab male nurses valued working in high-pressure situations, and 

were commonly employed in emergency rooms and intensive care units where their physical 

strength and paramedic knowledge were highly regarded (ibid.).  Male nurses were seen as 

working in positions of authority and prestige in times of war or during terrorist attacks 

(ibid.).  However, nursing researchers who did not recruit or record findings for gender, race, 

and ethnic background were potentially reporting findings as generalizable to the nursing 

industry, when it simply represents only female nurses of a specific ethnicity or race.  The 

US overwhelmingly focused research on white female nursing participants [59, 62].  The 

lack of demographic reporting for nursing PS studies appeared commonplace in the present 
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study in which race is reported only 29% and ethnicity only 13% of the time.   International 

and US nursing PS research needs to make a substantially better effort to recruit, survey, and 

report findings concerning gender, ethnicity, and race. 

Limitations: Although the present study’s meta-analyses have low levels of heterogeneity 

and seem to represent findings occurring by chance, the present study has both within and 

across study limitations to consider.  Within Study Limitations were:  1) inaccurate answers 

from self-reported measures; 2) inaccurate answers to please the researcher (Hawthorne 

effect); 3) self-selection bias pertaining to participants with higher PS attracted to 

occupational research; 4) single hospital settings limiting generalizability; 5) inability of 

survey instruments to discern differences between workplace and other personal life 

stressors; and 6) small sample sizes. 

Across-study limitations included:  1) nursing researchers working for the same 

healthcare institution in which the occupational stress study was conducted; 2) geographic 

bias with a lack of studies from western US states and the continents of Africa, Australia, 

Antarctica, and South America; 3) publication bias from a lack of studies indicating low 

nursing PS levels; and 4) varying nurse to patient ratios within the US and across 

International countries.  Lastly, the lack of reporting population characteristics impeded our 

ability to perform any sort of meta-regression analysis to establish common confounding 

variables (gender, ethnicity, and race) for US and International nursing PS levels. 

 

Conclusions    

A systematic review and meta-analyses allowed the present study to establish a nursing 

PS value representing a pseudo-normative value for benchmarking the nursing workforce.  

Healthcare organizations will be able to compare nursing PS research findings with US and 
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International settings.  High levels of PS force nurses out of their life’s vocational endeavor 

and contributes to the chronic nursing shortage, in spite of the high global need for nursing 

professionals.   To strengthen the analysis, future nursing PS studies should be conducted in 

the western US, and in the continents of Africa, Australia, Antarctica, and South America.  

After benchmarking, more healthcare organizations should consider undertaking a longer-

term OSRA/RM process.  The OSRA/RM process encourages examination of stress related 

to diversity issues, work-sector characteristics, socioeconomics, and cultural variations.  The 

lack of gender, ethnic, and racial characteristics of nursing professionals in nursing research 

studies indicates researchers must recruit a more diversified nursing participant pool 

including more male participants, as well as wider numbers of ethnic and racial minorities.  

Additionally, researchers should include detailed demographic study population 

characteristics for gender, race, and ethnicity in their findings.  As the nursing profession 

continues to grow globally, homogeneous nursing populations within occupational stress are 

unlikely and findings will not be generalizable without testing common variables of interest 

and confounders for occupational stress such as gender, ethnicity, and race.  
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Figure 1:  PRISMA Flow Diagram 
Aim:  Conduct a systematic literature review and meta-analyses to assess US and 
International levels of perceived stress in nursing professionals 
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Figure 2:  World Map of Nursing Perceived Stress Studies in Occupational Settings 
       (with insert of enlarged U.S. Map) 
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Table 1:  Summary of Present Study’s Article Profile Characteristics 
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Table 2: Present Study’s Nursing Population Characteristics by Article 
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Table 3:  Summary Meta-Analyses for US and International Nursing Perceived Stress 
 

 
 
 
 
 
Graph 1: US Nursing PSS 10  Meta-Analysis / Forest Plot 
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Graph 2: International Nursing PSS 10 Meta-Analysis / Forest Plot 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Graph 3: US Nursing PSS 14  Meta-Analysis / Forest Plot 
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Graph 4: International Nursing PSS 14 Meta-Analysis / Forest Plot 
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SUPPLEMENTAL INFORMATION:  Code Sheet for Nursing PS Systematic Review 
SECTION I:  ARTICLE PROFILE CHARACTERISTICS 

1. Is the study population include nurses? [population] 
a. No/Other Healthcare Professionals=0 
b. Yes/Nurses = 1   
c. Both/Nurses and Healthcare Professionals = 2 

2. List (n) population understudy? [population] 
a. Nurses = 
b. Other Healthcare Professionals= 

3. Setting of Work? [setting] 
a. Hospital  
b. Outpatient 
c. Disaster Preparedness 

4. Study Location? [location] 
a. US/State 
b. International/Country 

5. Continent  
a. North America  
b. Europe  
c. Middle East  
d. Asia  
e. South America  
f. Australia 
g. Africa 
h. Antarctica  

6. Nursing Specialization?(rn_special) 
a. Overall Hospital Setting  
b. ICU 
c. Emergency 
d. Med-Surg 
e. Psychiatric 
f. Other 

7. Conventional Study Type 
a. Observational 
b. Experimental 

8. Did the article mention or use risk assessment/management approach? 
a. No = 0 
b. Yes =1 

9. Did the article mention or use participatory action research approach? 
a. No = 0 
b. Yes =1 

10. Did the article mention or direct the stress challenge at? 
c. Individual worker = 1 
d. Organization = 2 
e. Nursing Industry / Policy = 3 
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SECTION II) STUDY POPULATION PROFILE CHARACTERISTICS 

11. Gender [gender] 
a. Males (n) =  
b. Females (n) =  

12. Ethnicity Reported[ethnicity] 
a. no =  
b. yes =  

13. Race [race] 
a. No = 0 
b. Yes = 1 
 

SECTION III: PERCEIVED STRESS SCALE MEASURES 
14. Which PSS Scale was used in the study? [pss_type] 

a. PSS14 = 1   
b. PSS10 = 2 
c. PSS4 = 3 

15. Baseline PSS Reported? [pss_base] 
a. No = 0 
b. Yes = 1  

16. If yes, PSS value of Baseline Population for Nurses? [pss_basevalue] 
a. Mean (SD):  

17. Was PSS reported by gender? [pss_gender] 
a. No = 0 
b. Yes = 1  

18. Was PSS found to be statistically significant stratified by gender? 
[pss_ss_gender] 
a. No = 0 
b. Yes = 1  

19. Was PSS reported by ethnicity? [pss_ethnicity] 
a. No = 0 
b. Yes = 1  

20. Was PSS found to be statistically significant stratified by ethnicity? 
[pss_ss_ethnicity] 
a. No = 0 
b. Yes = 1 

21.  
SECTION IV. ARTICLE SUMMARY (Findings, Limitations, Future Research) 

1. What finding(s) was described in the article? [findings] 
2. What limitation(s) was described in the article? [limitations] 
3. What future research is described in the article? [future]
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Abstract 
 

The focus of this study is to determine the influence of perceived nature contact on 

registered nurses’ (RNs) health promoting (HP) lifestyle by exploring the relationships 

between perceived stress, HP lifestyle, and perceived nature contact.  The nursing industry 

emphasizes HP lifestyle to manage stress and model positive health behaviors to patients.  

Pender’s Health Promotion Model suggests environmental settings influence the likelihood 

of a person engaging in HP behaviors.  Perceived nature contact measures a person’s 



	  
	  

	  

100 

connection with nature as a form of well-being and coping.  However, perceived nature 

contact has never been tested for association with HP lifestyle.  A cross-sectional study 

design was administered over a 60-day period using an online web-based survey of RNs at a 

Southern California community hospital.  RNs’ (n=161) perceived stress scores were 

negatively correlated and statistically significant (p < 0.001) to HP lifestyle.  As perceived 

stress increased HP lifestyle decreased.  Also, HP lifestyle was positively correlated and 

statistically significant (p < 0.01) to perceived nature contact.  As perceived nature contact 

increased HP lifestyle also increased.  Perceived nature contact complements HP lifestyle as 

a positive environmental situational influence for Southern California RNs.  Maintaining HP 

lifestyle and nature contact is a viable strategy for reducing perceived stress in the workplace.  

Additionally, RNs’ weaker HP behaviors are health responsibility, physical activity, and 

stress management.   These HP behaviors are targets for improving overall HP lifestyle 

awareness.  Nature contact research is needed in other work-sector settings to confirm 

positive association with HP lifestyle.    

 
 
Introduction   

The focus of this study is to determine how perceived nature contact influences on 

registered nurses’ (RNs’) health promoting lifestyles by exploring the relationships between 

perceived stress, health promoting lifestyles, perceived nature contact, and demographic 

variables for RNs working in a Southern California community hospital.  Health promoting 

(HP) behaviors are a form of positive self-care habits known to improve human health [1, 2].  

Nurses are educated about proper caregiving and health promotion, yet nurses are not adept 

at practicing HP behaviors to maintain their personal health and well-being [2].  Nurses, who 
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commit to a HP behavioral routine including personal health responsibility, physical activity, 

nutrition, spiritual growth, interpersonal relations, and stress management, are associated 

with lower levels of perceived stress [2, 3].  Practicing multiple HP behaviors develops a 

routine pattern called HP lifestyle [4].  

Nature contact is associated with reducing perceived stress in humans in various 

settings[5, 6].  Both direct nature contact (living plants, vegetation, and wilderness) and 

indirect nature contact (imagery through imagination, artwork, or posters) have been shown 

to impact the mental, physical and social well being of humans [7, 8].  Perceived nature 

contact measures a person’s connection with nature as a form of well being and coping [9].  

However, perceived nature contact has never been tested as a benefit to HP lifestyle.   

Nola Pender, a RN and researcher, developed the Health Promotion Model (HP Model) 

to examine health behaviors as positive motivation for sustaining health [4, 10].  This was a 

contrast to the health prevention approach established in the field of public health based on 

human fear of developing a disease (ibid.).  A key element within Pender’s HP Model was 

the role of the environment as a ‘situational influence’ on HP behaviors (ibid.).  Situational 

influences impact a person’s relationship to other people (social) or places (physical) creating 

incentives or deterrents for taking health actions (ibid.).  Walker, Sechrist [11] in conjunction 

with Pender developed the Health Promotion Lifestyle Profile (HPLP) in 1987 to measure 

the key HP behaviors comprising HP lifestyle - health responsibility, physical activity, 

nutrition, spiritual growth, interpersonal relations, and stress management [4, 11].  The 

current HPLP–II updated in 1996 addresses social environment by measuring interpersonal 

relationships, however the benefits of the physical environment and specifically nature 

contact are absent from any subscale of the HPLP-II instrument [32].  
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Characterizing perceived nature contact as an environmental situational influence on 

RNs’ HP lifestyle may assist nurse administrators and nurse educators when developing 

occupational stress interventions and continuing education forums.  Perceived nature contact 

may also inform interior and exterior healthcare building designs to create an environmental 

setting for improved RN health and well being.  This manuscript’s survey address these two 

points, and results will also be used in a future study about developing an occupational stress 

risk assessment for RNs to determine nursing stress risk factors.  

 

Review of Relevant Literature 

Perceived Stress:  Psychosocial stress occurs when individuals perceive the total 

demands made upon them outweigh their available resources [12, 13].  In occupational stress 

these excessive demands and lack of resources are best measured in the study population 

using a perceived stress self-report survey instrument [2, 4].  RNs’ perceived stress has been 

associated with fatigue, low performance, patient errors, patient neglect, and burnout [14-17].  

Perceived stress can cause migraines, musculoskeletal pain, chest pains, and high blood 

pressure which contribute to coronary heart disease and mental illness [18-20].  Perceived 

Stress Scale 14-item survey (PSS14, range 0 – 56) is a self-report survey instrument used to 

collect stress levels in occupational workers [2, 14, 19, 20]. Cohen and Williamson [21] 

reported United States normative values for perceived stress by occupational skill levels as:  

17.4 proprietor (self-employed), 18.1 professional, 18.2 managerial, 18.7 skilled labor, 20.5 

service worker, and 21.4 unskilled labor.  PSS14 normative values illustrate workers with 

higher skill levels typically experience lower perceived stress in occupational settings.   

Nursing Perceived Stress:  Common nursing stress factors (workload, death and dying, 
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inadequate preparation for role, lack of staff support, uncertainty concerning treatment, and 

challenging communications with physicians, and other nurses) contribute to elevated levels 

of perceived stress in RNs [17].  Purcell et al. (ibid) found a statistically significant 

relationship between common nursing stress risk factors and perceived stress in nurses 

working at a large Southeastern United States (US) teaching hospital.  In a sample of RNs 

(n=197) perceived stress levels measured at 36.6 mean with an 8.0 standard deviation (SD) 

(ibid).  A meta-analysis (n=2893) established a US nursing perceived stress benchmark at 

23.8 mean (95% CI 19.8 to 27.7) for the PSS14 instrument [22].  Scanlon et al. [22] and 

Purcell, Kutash [17] found RNs with professional education, licensure, and high skill levels 

have higher perceived stress than US unskilled labors. 

Health Promoting Lifestyle:  HP lifestyle incorporates a number of HP behaviors 

through an individual’s self-initiated and motivated aspiration to increase well-being for 

optimal human health [2, 4, 11].  Walker, Sechrist [11] developed the Health Promotion 

Lifestyle Profile (HPLP) as a multi-dimensional instrument to measure a person’s health 

responsibility, physical activity, nutrition, spiritual growth, interpersonal relations, and stress 

management.  The HPLP was built upon the foundation of Pender’s HP Model, which takes 

into consideration a person’s characteristics and experiences, behavior-specific perceptions, 

and behavior outcomes [4, 11].  Pender wanted to distinguish health promotion (people 

selecting healthy habits for positive motivational factors) from health prevention (initiating 

healthy habits associated with the fear of disease) [1, 4, 23].  Health prevention is rooted in 

the Health Belief Model [4].  Social psychologists, working for the US Public Health Service 

to understand the failure of a free tuberculosis health screening program in the 1950’s, 

developed the Health Belief Model (ibid.).  The Health Belief Model’s key elements of 
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personal decision making (personal perception regarding susceptibility, severity, benefits, 

barriers, cues to action, and self-efficacy) were necessary before taking action and 

developing behavior change (ibid.).  Pender’s HP Model evolved from the Health Belief 

Model (ibid.).  However, Pender considered the HP Model a complement to, yet distinctly 

different from health prevention (ibid.).  Pender’s HP Model was predicated upon knowing a 

person’s individual characteristics and experiences, behavior specific actions, interpersonal 

influences, and environmental situational influences to predict the likelihood of engaging in 

HP behaviors (ibid.).   

Physical Environment As Situational Influence:  In the evolution of the HP Model over 

the past 40 years, Pender has continuously mentioned environmental health factors as critical 

components of HP lifestyle [4, 10].  Pender interpreted the environment with a broad 

definition to include:  physical, interpersonal, and socio-economic factors (ibid.).  Pender 

deemed the physical environment as a positive situational influence for adopting HP 

behaviors (ibid.).  Situational influences are in the external environmental condition, which 

effects an individual’s commitment to increase or decrease taking action on HP behaviors 

[24].  Specifically, Pender’s 3rd Edition (1996) cited the scholarly literature from 

environmental psychology about the benefits of nature contact for attention restoration and 

stress reduction [25].   

Benefits of Nature Contact:  Natural environments are known to have an impact on 

health promotion in the areas of mental, physical, and social well-being [7, 8].  Kaplan and 

Kaplan, environmental psychologists, developed the Attention Restoration Theory in the 

1980’s in which they proposed extensive time in natural environments or even viewing 

scenes of nature would reduce fatigue and stress, while increasing attentiveness and 
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providing restoration [8, 24].  Other researchers have advanced this theory to find positive 

correlations between exposure-to-nature and attention restoration, physical energy, and 

tranquility, as well as negative correlations between anxiety, anger, fatigue, 

sadness/depression, blood pressure, and cortisol [7, 8].  Sop Shin [6] found office workers 

with a forest view from their office windows had lower stress (p=0.001) and higher job 

satisfaction than office workers in the same building without a forest view.  Bigham, 

McDannel [26] also found using guided imagery techniques with participants visualizing 

nature scenes during periods of relaxation significantly reduced cognitive and emotional 

symptoms of perceived stress in university college students.   

Nature Contact in Healthcare Settings:  In a separate endeavor, Ulrich focused on the 

benefits of visual exposure-to-nature in patient care settings [8].  In a retrospective 

observational study of surgical patient records, Ulrich [27] found patient hospital rooms with 

a view of nature had patients with fewer nursing complaints, fewer days in the hospital 

(p=0.025), and less post surgical medication (p<0.01) needs than patients who occupied 

hospital rooms with a view of a brick wall.  Ulrich’s [27] seminal study spawned numerous 

empirical research over the past four decades reporting relationships of human exposure-to-

nature associated with improved: 1) psychological well-being (self-esteem, mood, behavior): 

2) cognitive ability to function (restoration, academic performance, executive functioning, 

productivity), 3) physiology (blood pressure, stress levels, faster healing); 4) social 

interactions (cohesion, support, inter-racial contact); and 5) spirituality (inspiration and 

reflection) [7, 8, 28].  Pati, Harvey [29] extended the relationship of views of nature for stress 

reduction to RNs on duty in an Atlanta based hospital.  The authors found RNs with self-

reported visual exposure-to-nature had lower perceived stress and lower fatigue (ibid.).  
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Although an association was found, the relationships were not statistically significant and 

further study was encouraged (ibid.).  As the healthcare facility design industry continues to 

examine the impacts of the physical environment on patient outcomes, there is a growing 

awareness about healthcare personnel and specifically RNs experiencing improved alertness 

and stress reduction through nature contact [29, 30].  

Health Promotion in Nursing:  The nursing industry is emphasizing HP lifestyle to 

manage stress and model positive health behaviors to patients [1-3].   Beginning with 

Florence Nightingale, modeling good health behaviors has been an important characteristic 

of nursing professionals [2].  However, over time nurses tend to focus on providing care to 

others, while inconsistently practicing self-care to maintain personal health and well being 

[1-3].  The American Hospital Association and the American Nurses Association have called 

for modeling a culture of health within healthcare organizations as a way to manage stress 

and model HP behaviors to patients [2].  Tucker, Weymiller [2] studied a RN population for 

associations of perceived stress and health promoting behaviors a large Midwestern academic 

medical center.  In a sample of RNs (n=2247) the authors found a negative and statistically 

significant correlation between perceived stress and HP lifestyle (ibid.).  As perceived stress 

increased RNs’ HP lifestyle decreased (ibid.).  This negative correlation remained true 

between perceived stress and all HP lifestyle sub-scores -- health responsibility, physical 

activity, nutrition, spiritual growth, interpersonal relations, and stress management (ibid.). 

Health Promotion & Nature Contact:  Contrary to the other positive and motivational 

aspects of Pender’s HP Model, the environmental framework outlined in Pender’s original 

1982 HP Model leaned heavily on health protection based on fear of disease from 

environmental exposures [10].  In 1996 Pender’s Health Promotion in Nursing Practice 3rd 
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Edition shifts the environmental citations to include scholarly literature on benefits from 

nature contact as a positive situational influence for HP behaviors [25].  Pender, Murdaugh 

[4] 7th Edition expanded the environmental framework to include a wider range of built 

environmental settings impacting health including housing density, land use, street patterns, 

sidewalks, and recreational facilities, as well as access to public parks and green space 

(nature contact) [4].  However, benefits of nature contact have never been tested for 

correlation with the HP lifestyle core instrument associated with Pender’s HP Model.  As the 

HP lifestyle measures progressed, there has never been an individual survey question or sub-

scale of the HPLP instrument designed to evaluate nature contact as an environmental 

situational influence for HP behaviors.  Each HPLP question is written without regard to the 

physical environmental setting.  Currently, it is unknown if perceived nature contact has any 

influence on HP lifestyle or any HP subscale -- health responsibility, physical activity, 

nutrition, spiritual growth, interpersonal relations, and stress management.  The present study 

examined the following hypotheses to explore the relationships between perceived stress, HP 

lifestyle, perceived nature contact, and demographic variables for RN’s working at a 

Southern California community hospital: 

• Hypothesis 1: There is a negative correlation between RNs’ perceived stress and HP 
lifestyle. 

• Hypothesis 2: There is a positive correlation between RN’s HPLP-II and perceived 
nature contact. 

 
Methods 

Design:  A cross-sectional study design explored the relationship between perceived 

stress, HP lifestyle, perceived nature contact, and demographic variables.  Investigators were 

from multiple institutions; we obtained study approval from both the hospital system’s and 

university’s institutional review boards.   The survey was conducted and administered using 
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Survey Monkey © - an online web-based survey data collection system [31].  Data was 

collected over a 60-day period from January 15, 2016 through March 15, 2016.  A university 

investigator who was not a hospital employee obtained a private access web-survey account 

to assure participant privacy and confidentiality.  An electronic consent page was located at 

the beginning of the survey and participants after consenting could finish or exit the survey at 

anytime.  Participants at the completion of the survey were given the option to submit their 

name and email address to receive a $20 online incentive gift card.  Participant survey 

information remained blinded to all hospital-based research team members.  Any participant 

name and contact information submitted was used for the sole purpose of gift card 

distribution.   The hospital’s director of education research verified each name as a RN 

working at the local community hospital for gift card distribution.  A university-based 

investigator handled all other contact with employees as necessary for gift card disbursement.   

Participants/Recruitment/Procedures:  The RN study population lived in Southern 

California and worked at a not-for-profit 343-bed community hospital with inpatient, 

outpatient, and skilled nursing services.  The hospital employed approximately 890 RNs.  

Multiple forms of recruitment were implemented including:  placing flyers on nursing staff 

lounge bulletin boards; attending monthly nursing unit staff meetings; and handing out 

business cards with the survey web-link address as a reminder to take the survey.  

Additionally, the recruitment flyer was electronically distributed through the employees’ and 

chief executive officer’s newsletters.  Recruitment materials emphasized the need for 

participants representing a gender, ethnic, and racially diverse work environment for 

conducting a study about occupational stress.  

Survey:  The survey consisted of three instruments and demographic variables.  Survey 
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instruments include the 14-item Perceived Stress Scale (PSS14) [21], the 52-item Health 

Promotion Lifestyle Profile II (HPLP-II) [32], and the 11-item Perceived Nature Benefit 

Questionnaire (PNBQ) [9] .  Fourteen demographic variables were collected: age, gender, 

marital status, outside care giving duties, ethnicity, race, highest level of nursing degree, 

hospital work area, work status, shift type, hours per shift, years of RN experience, years of 

employment at the hospital site, and years of employment within the hospital system [2] .  

Instruments 

Perceived Stress Scale:  The PSS14 is widely used to measure perceived stress among 

nurses in US healthcare settings.[2, 14, 16, 17]  Best practices are to measure perceived stress 

through self-report [2, 4].  Perceived stress is the leading indicator of occupational stress and 

defined as a person’s perception of demands upon resources exceeding personal capacity [12, 

13].  PSS14 (see Supplemental Information A) measures over the past 30 days participants’ 

perceptions of stress using a 5-point Likert response scale:  0 (never), 1 (almost never), 2 

(sometimes), 3 (fairly often), and 4 (very often) [21, 33].  PSS14 total scores were calculated 

based upon 7 positive and 7 negative stated items (ibid.).  Positive statements (items 4, 5, 6, 

7, 9, 10 and 13) are reverse scored (ibid.).  All 14 items were tallied into a total participant 

score (range 0 – 56) with higher scores indicating higher levels of perceived stress (ibid.).  

PSS14 reliability has been reported at 0.78 [33]. 

Health Promotion Lifestyle Profile - II:  HP lifestyle is a multi-faceted, self-awareness 

of behaviors that contribute to an overall health and well-being evaluation [4].  HPLP-II (see 

Supplemental Information B) is the recommended instrument to measure and summarize 

participants’ HP lifestyle related to health responsibility, physical activity, nutrition, spiritual 

growth, interpersonal relationships, and stress management [4, 32].  The 52-item survey is 
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Likert scored starting with 1 (never), 2 (sometimes), 3 (often) and 4 (routinely) [32].  HPLP-

II summary scores are derived as the mean of 52 responses and subscale scores with 8 or 9 

responses per subscale (ibid.). The HPLP-II alpha coefficient of internal consistency has been 

tested at 0.943 in a data set for 712 adults 18 to 92 years of age; the alpha coefficients for the 

subscales range from 0.793 to 0.872 (ibid.).  The HPLP-II stability coefficient during a three-

week test-retest was 0.892 (ibid.).  The scale currently does not address or include mention of 

physical environments or nature contact.  

 Perceived Nature Benefits Questionnaire:  The Perceived Nature Benefits 

Questionnaire (PNBQ) is an analysis of a person’s perception of optimal health associated 

with nature contact [9].  The PNBQ (see Supplemental Information C) contains two sub-

scales evaluating nature contact as a form of: 1) well-being, and 2) coping and relaxation 

(ibid.).  The PNBQ consists of 11-item survey with bi-polar Likert scoring starting with (1) 

extremely unlike me; (2) very unlike me; (3) unlike me; 4 (neither like me or unlike me); (5) 

like me; (6) very like me; (7) extremely like me (ibid.).  The PNBQ was tested using the 

McDonald omega coefficient and found to have reliability at 0.90 (ibid.).  

Data Analysis:  Demographic variables were summarized using descriptive statistics.  

A baseline mean and standard deviation are obtained for PSS14, HPLP-II, and PNBQ results.  

Every question in the survey contained the corresponding Likert scale and an answer entitled 

“prefer not to answer” (PNTA) [31].  This allowed participants to directly answer some 

questions and choose PNTA for others. PNTA items were considered as missing values.  The 

total and subscale scores were calculated using the mean of the non-missing values for each 

specific survey question with PNTA answers [2, 34]  

A t-test was performed for a comparison of two means (present study vs. US nursing 
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benchmark for PSS14 levels) [35].  Univariate associations among demographic variables 

and baseline measures of PSS, HPLP-II, and PNBQ were calculated using linear regression 

analysis [36].   Multivariate analyses were built using a step-wise progression (ibid.).   All 

alpha error thresholds for determining statistical significance were set at 0.05.  

 

Results 

Participant Characteristics:  The web link address for the survey was distributed to 

890 RNs with a response of 184 surveys.  However, 23 responses were removed due to 

participants: declining participation (n=1), submitting a duplicate survey (n=1), straight-

lining or patterning answers (n=3), and consenting only to take portions of the survey without 

finishing the survey (n=17).  The final total RN response rate is 18% (n=161).   Demographic 

characteristics of the RN participants are summarized in Table 1.   The majority of RNs who 

responded were: age 30 - 49 years (57%, n=91), female (83%, n=133), married/partnered 

(62%, n=100), and have outside caregiving duties (60%, n=96).  Additionally, RNs were 

primarily: educated with a Bachelors of Nursing (64%, n=103), full-time employees (90%, 

n=145), day shift employees (67%, n=108), performed a 12-hour shift (73%, n=118), and had 

more than 5 years experience as an RN 56% (n=91).  The RNs’ ethnicity was primarily non-

Hispanic (80%, n=129).  The RNs’ race characteristics were 56% (n=90) white, and 44% 

(n=71) non-white.    

Summary Participant Measures: Summaries of RN participants’ (n=161, 100%) survey 

measures (PSS14, HPLP-II, PNBQ, and subscores) are listed in Table 2.  RN participants 

answered all 14-items within the PSS14 instrument and 11-items within the PNB 

questionnaire.  Most RN participants (93%, n=149) answered all 52 HPLP-II questions.  The 
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remaining participants (7%, n=12) did not answer 1 or 2 of the sub scale survey questions.  

Since the survey instrument has <10% missing values, the HPLP-II survey questions with 

PNTA missing values were replaced using the mean of the non-missing values on a per 

question basis.  All 161 participants were included in the final HPLP-II analysis.   

Perceived Stress:  The mean RN PSS14 score equaled 22.8 (7.06 SD; range 7.0 to 

38.0).  Using a two sample mean comparison t-test assuming unequal variances, the present 

study found Southern California RNs had the same perceived stress as other US Nurses (p = 

0.082).  Using a univariate analysis, the present study found perceived stress the same by 

age, gender, marital status, education, ethnicity, race, work area, employment status, shift, 

hours per shift, years at hospital, years in the hospital system, years of experience as an RN, 

and outside caregiving duties.  Higher perceived stress trended toward RNs who were 

younger, female, single/non-partnered, lower education levels, non-Hispanics, non-whites, 

full time employment, evening and swing shifts, greater hours per shift, fewer years of 

experience as an RN, and outside caregiving duties (See Table 3).   

HP Lifestyle:  The mean RN HPLP-II score equaled 2.80 (0.44 SD; range 1.18 to 3.77). 

Univariate analysis found a statistically significant relationship between HP lifestyle and two 

demographic variables:  1) education (p < 0.025) indicating as RN education increases HP 

lifestyle increases; and 2) employment status (p<0.04) indicating part-time RNs have higher 

HP lifestyle than full-time RNs.  Otherwise HP lifestyle was the same by age, gender, marital 

status, ethnicity, race, work area, employment status, shift, hours per shift, years at hospital, 

years in the hospital system, years of RN experience, and outside caregiving duties. Higher 

HP lifestyle trended toward RNs who were older, female, married/partnered, higher 

education levels, Hispanics, part-time employment, evening shifts, fewer hours per shift, 
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more experience as an RN, and outside caregiving duties (See Table 3). 

Perceived Nature Benefits (PNB):  Using univariate analysis we found the 

demographic variable ethnicity (p < 0.05) has a statistically significant relationship to PNB.  

Consequently, Hispanic participants have a greater perception of nature contact contributing 

to their overall well being and coping than non-Hispanics.  Otherwise PNB was the same by 

age, gender, marital status, education level, race, work area, employment status, shift, hours 

per shift, years at hospital, years in the hospital system, years of experience as an RN, and 

RNs with outside caregiving duties.  Higher PNB trended toward RNs who are older, male, 

higher education levels, Hispanic, part-time, swing shift, 10-hour shifts, ambulatory care 

services, and more years of experience as an RN (See Table 3). 

Hypothesis 1: There is a negative correlation between perceived stress and HP lifestyle.  

RN perceived stress scores were negatively correlated and had a statistically significant 

relationship (p<0.001) to HPLP-II and all its sub scales (See Table 4).  Graph 1 depicts a 

scatter plot of PSS14 total score versus HPLP-II total score with a fitted line illustrating for 

each 1.0 unit increase in HPLP-II, PSS14 decreased 7.4 units.  Using a step-wise regression 

analysis demographic variables (age, gender, marital status, education level, ethnicity, race, 

work area, employment status, shift, hours per shift, years at hospital, years in the hospital 

system, years of RN experience, and outside caregiving duties) were not confounders or 

statistically significant to PSS14 and HPLP-II.   

Hypothesis 2:  There is a positive correlation between RN’s HP lifestyle and perceived 
nature contact 
 

The present study found HPLP-II total score was positively correlated and had a 

statistically significant relationship to PNB total score (p < 0.001) and both PNB sub scores 

(See Table 4).  Graph 2 depicts a scatter plot with a fitted line illustrating each 1.0 unit 
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increase in PNB equals a 0.13 unit increase in HPLP-II.  Using a step-wise regression 

analysis we found the variable education was positively correlated and statistically 

significant to the relationship of HPLP-II total score when PNB total score was in the model 

(coefficient 0.106, p = 0.031).  RNs’ with higher education levels had higher HPLP-II and 

higher PNB scores.  Other demographic variables (age, gender, marital status, ethnicity, race, 

work area, employment status, shift, hours per shift, years at hospital, years in the hospital 

system, years of experience as an RN, and outside caregiving duties) were not confounders, 

nor statistically significant to HPLP-II and PNB. 

 

Discussion 

Nursing Perceived Stress: The present study’s RN mean perceived stress level at 22.8 

was not statistically different than the US RN PSS14 benchmark of 23.8 with 95% 

confidence interval (19.8 to 27.7) [22].  This indicates Southern California nurses at this 

community hospital have the same perceived stress levels as other RNs in the US.  However, 

Tucker et al. (2012) found RNs at a large Midwestern hospital system to have lower 

perceived stress with a PSS14 mean of 20.8 (8.0 SD) [2].  Although RNs in the present study 

were benchmarked to a US nursing perceived stress level, Tucker, Weymiller [2] illustrates 

there is room for improvement.   

Influences of Ethnicity and Race on Perceived Stress: Wide ethnic and racial diversity 

in RNs may lead to higher workplace perceived stress based on cultural incongruency 

(language, communication, social dynamics) within a healthcare setting [37].  The present 

study’s hospital location is <10 miles from the US / Mexico border with a highly diversified 

RN, physician, staff, and patient population.  The 2010 US Census recorded the hospital’s 
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local community racial background as: Whites (53.7%), Asian (14.4%), African American 

(4.6%), Native American (0.8%), Pacific Islander (0.6%), and other races (20.2%) [38].  

Hispanics of any race comprised 58.2% of the community population (ibid).   In the present 

study Hispanic RNs had lower perceived stress (21.1, n=32) than non-Hispanics (23.33, 

n=129) while non-white RNs had higher perceived stress than Hispanic RNs -- Filipinos 

(23.0, n=46), Asian (25.3, n=15), African American (27.0, n=5), and Native Hawaiian / 

Pacific Islander (26.0, n=2).  The only exception was American Indian / Alaska Native RNs 

who had lower PS (14.0, n=3) than Hispanic RNs.  Although Hispanic RNs in the present 

study are an ethnic minority amongst RN employees, they are linguistically congruent and 

culturally compatible with the local Hispanic patient population, physicians, and other 

Hispanic staff with whom they interface to perform patient caregiving duties.  This cultural 

congruency may explain the reason why Hispanics reported lower PS than non-Hispanics – 

an uncharacteristic tendency.   Hispanics typically have higher perceived stress as an ethnic 

minority [2, 21]. Pasca and Wagner [37] emphasized a lack of studies examining 

occupational stress measures for highly diversified, multicultural workplaces.  The authors 

indicated all employees need a social structure and psychological orientation congruent with 

their own cultural norms in order to achieve personal efficiency and productivity (ibid.).  A 

lack of cross-cultural consideration creates workplace incongruencies and leads to higher 

occupational stress (ibid.).  Additionally, Filipino RNs experience high levels of stress when 

immigrating into the US and adapting to the healthcare workplace [39, 40].  Filipino nurses 

are the largest number of International Educated Nurses (IENs) in the US [40].  They 

experience communication problems, discrimination, and alienation in the healthcare 

workplace [39].  Connor and Miller [39] in a qualitative study of Filipino RNs working in the 
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Chicago, Illinois area found RNs’ occupational stress was dynamic, multi-dimensional, and 

highly influenced through cultural norms.  Cultural issues, resentment, and bullying were 

potential behaviors contributing to occupational stress, which developed between nursing 

ethnic groups (ibid.).  

HPLP-II and Perceived Stress:  The present study was consistent with other US RNs’ 

HP Lifestyle measures and subscale rankings [2, 3, 41].  Table 5 illustrates a pattern of 

higher tier (strengths) and lower tier (weaknesses) within RNs’ HP lifestyle measures. The 

top tier HP lifestyle subscales and bottom tier HP lifestyle subscales are the same between 

the present study, Tucker, Weymiller [2], McElligott, Leask Capitulo [41], and Thacker, 

Haas Stavarski [3].  These studies represent RNs from four separate US geographic regions 

indicating RNs’ HP Lifestyle strengths and weaknesses were similar across US nursing 

professionals.   

Nature Contact as a Situational Influence on HP Lifestyle:  When measuring HP 

lifestyle, Pender’s HP Model was predicated upon knowing the study population’s key 

perceptions as an element of determining commitment to a plan of action for initiating and 

sustaining a specific HP behavior [4].  The present study’s findings that perceived nature 

contact positively correlated to HP lifestyle suggests RNs in Southern California use nature 

contact to enhance their HP lifestyle.  However RNs’ HP lifestyle and perceived nature 

contact have limited study, restricting comparison.  Therefore, we discuss our findings in the 

broader scholarly context of nature contact and the six HP lifestyle sub-scale categories as 

justification for nature contact as a beneficial environmental situational influence for RNs’ 

HP lifestyle.   

Health Responsibility:  Nature contact has been found to support personal health 
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responsibility in terms of lower body mass index (BMI) and lower risk of sleep deprivation 

[42, 43].  Almeida, Wall [42] conducted a study of 28 worksites with employees (n=6261) 

concerned about BMI.  Employee access to outdoor areas such as open space and walking 

trails at their worksite was directly associated with lower BMI, whereas, access to indoor 

worksite workout facilities was associated with higher BMI (ibid.).  The authors concluded 

outdoor access to natural environments motivated employees to exercise more resulting in 

lower BMI than access to indoor workout facilities (ibid.).  Astell-Burt, Feng [43] conducted 

a cross-sectional survey in Australia and found residents living in greener neighborhoods had 

better levels of sleep.  The authors were unable to correlate better sleep patterns to 

psychological measures or physical activity and called for greater study and understanding of 

the impact of nature contact as a direct benefit to sleep quality (ibid.).  

Physical Activity:  Nature contact has been found to have a synergistic effect with 

physical activity to improve health findings in both adults and children.  Pretty, Peacock [44] 

conducted an experimental study with participants who exercised on treadmills viewing 

images of nature.  Five treadmill groups represented rural pleasant (nature), rural unpleasant 

(nature with junk and garbage), urban pleasant (nature with buildings), urban unpleasant 

(buildings only), and control group (no images i.e. blank screens) (ibid.).  The treadmill 

control group significantly reduced blood pressure, increased self-esteem, and positively 

affected mood from baseline measures (ibid.).  Rural and urban pleasant treadmill groups had 

significantly higher self-esteem, than the treadmill control group (ibid.).  Rural and urban 

unpleasant treadmill groups experienced lower self-esteem than treadmill control (ibid.).  The 

authors concluded pleasant visual exposure-to-nature while using a treadmill enhanced 

physical activity and corresponding health measures (ibid.).   
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Additionally, Faber Taylor and Kuo [45] conducted a cross-sectional study of parents 

of children (n=421) previously diagnosed with Attention Deficit / Hyperactivity Disorder 

(ADHD).  They found differences in everyday play settings impacted overall ADHD 

symptoms in children (ibid.).  ADHD children who regularly played in green outdoor settings 

had milder symptoms than ADHD children who played in outdoor built environments and 

indoor environments (ibid.).  The findings were the same regardless of a child’s gender or 

parents’ socio-economic status (ibid.).  In addition to access to outdoor areas, the quality and 

characteristics of outdoor space also impacted results. ADHD children who played outdoors 

in open grass areas had milder symptoms than children playing in areas defined with big 

trees and grass (ibid.).   

Nutrition:  Studies of community gardening show direct contact with nature often 

increased nutrition amongst other HP behaviors [46-48].  Community gardeners reported 

shifting their relationship with food based on increased sensory experiences in the garden 

with nature contact including smell, touch and sight [46].  Improved nutrition, access to food, 

and food security overlapped with other nature contact benefits from gardening such as:  

physical activity, spirituality and healing, sanctuary from stress, attachment to place/setting, 

and learning ecological and biological processes of plants [46-48].   

Spiritual Growth:  Nature contact has been known to impact spiritual growth and 

inspiration [49, 50].  Minnesota and Arizona women hikers who kept a journal about 

experiences in wilderness settings found a sense of spiritual inspiration stemming from the 

natural environment providing a sense of place, place attachment, sacred space, and sense of 

the divine [49].  In Australia, people who worked, lived, and visited forest settings 

experience sense of transcendence – a sense of greatness, perfection, renewed energy, and 
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restoration, creating a spiritual connection to nature [50]. 

Interpersonal Relations:  Nature contact encourages human socialization [47, 48, 51-

53].  Coley, Sullivan [52] studied outdoor public housing spaces in urban Chicago, Illinois.   

Urban residential areas with trees provided greater opportunities for social interaction than 

urban residential areas without trees (ibid.).  Neighborhood spaces with trees attracted larger 

groups of residents, as well as groups with intergenerational age mix (ibid.).  As the density 

of trees increased social group size also increased (ibid.).  Also, participants in community 

gardening clubs foster positive inter-racial contact between residents [53].  Community 

gardening builds a sense of social achievement, social cohesion (values and codes of 

behavior), social support (sharing challenging circumstances), and social connections (bonds 

and networks) [47, 48, 51, 53].  

Stress Management:  Nature contact has been used to reduce stress in both formal 

nature-based therapy settings, as well as passive contact with nature in workplace settings [5, 

6, 54].  In Sweden, Sahlin, Ahlborg [54] studied employees of a regional (county) health 

system who suffered from severe occupational stress.  Participants enrolled in a 16-week 

nature-based rehabilitation program with 6 and 12-month follow-ups (ibid.).  Using a series 

of nature-based therapies (gardening, guided nature walks, and crafts with nature materials) 

in conjunction with information about stress and healthy lifestyle, participants reported lower 

levels of burnout, depression, and anxiety (ibid.).  Participants progressed from long-term 

illness to rehabilitation services, and ultimately were able to return to work (ibid.).  Sahlin, 

Ahlborg [54] concluded exposure-to-nature played a significant rehabilitation role by 

restoring cognitive skills and reducing stress through outdoor relaxation, physical activities, 

daylight exposure, ability to reflect, and fascination with surrounding natural settings.   
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Similarly, for workplace settings Largo-Wight, Chen [5] conducted a study about nature 

contact and perceived stress in university office staff at a US Southeastern university campus.  

As nature contact increased, office staffs’ perceived stress and general health complaints 

decreased (ibid.).   In a healthcare setting Pati, Harvey [29] found female RNs with self-

reported visual exposure-to-nature had lower perceived stress, lower fatigue, and higher 

alertness at the end of a 12-hour shift.  

Limitations:  The design of the study, the ethnic and racial profile of the participants, 

and the unique geographic location present limitations for generalizability of results.  First, 

the cross-sectional survey method using self-reported standardized measures may not be an 

accurate reflection of RN participant’s behaviors.  This can be due to Hawthorne effect of 

telling the research team what they want to hear; or reporting bias based upon fear of 

employer retaliation about stress associated with organizational dysfunction.  There may be a 

response bias with only 18% (n=161) of RNs completing the survey, or inaccurate answers to 

complete the survey to obtain the gift card incentive.  Second, the present study has a 

heterogeneous ethnic and racial demographic profile.  Until further studies can be conducted 

on emphasizing multi-cultural RN populations, the present study’s findings concerning 

Hispanics having lower stress than non-Hispanics are only generalizable to this RN study 

population.  Third, the present study involved a RN population from one community hospital 

in one Southern California geographic location.  Although our results for perceived stress and 

HP Lifestyle findings were consistent with other US nursing populations; the benefits of 

perceived nature contact findings may not be generalizable to the overall US or international 

nursing industry.  California, known for its outdoor lifestyle and access to nature with 

temperate year round climate, may uniquely provide nature contact as an environmental 
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situational influence to HP lifestyle.  

 Conclusions:  These findings support the importance of maintaining HP lifestyle as a 

viable coping strategy for reducing perceived stress in the workplace.  The present study also 

indicates perceived nature contact complements Walker et al.’s HPLP-II instrument as a 

positive environmental situational influence for RNs working in Southern California.   More 

nursing studies are needed to replicate these findings in other geographic locations.  

However, the present study encourages incorporating nature contact into RNs’ daily leisure 

and worksite activities.  Nature could be included into nurses: continuing education, 

interventions for occupational stress, breaks (indoors or outdoors), and the design of nursing 

work areas in healthcare facilities.   Additionally, this study provides evidence for addressing 

RNs’ weaker HP behaviors (health responsibility, physical activity, and stress management) 

to raise overall HP lifestyle.  Nature contact research is needed in other occupational health 

settings to confirm positive association with HP lifestyle as a situational influence.    

A future study (Appendix C) will use these findings about perceived stress and HP 

lifestyle in an occupational stress risk assessment to examine and rank nursing stress risk 

factors. 
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TABLES 

Table 1:  Demographic Characteristics of RN Study Population 

 

 

 

Demographic Variable Demographic Variable
Age Level n=161 % Education Level n=161 %

18  - 29 35 21.7% Diploma 3 1.9%
30 - 39 56 34.8% Associate 30 18.6%
40 - 49 35 21.7% Bachelors 104 64.6%
50 - 59 25 15.5% Masters 22 13.7%

60+ 10 6.2% Doctorate 2 1.2%

Gender White vs. Non-White
Male 28 17.4% White 90 55.9%

Female 133 82.6% Non-White 71 44.1%

Marital Status Ethnicity
Single/Divorce/Widowed 59 36.6% Hispanic 32 19.9%

Married/Partnered 102 63.4% Non-Hispanic 129 80.1%

Workarea Race
PCU /Telemetry 47 29.2% White 90 55.9%

Medical -Surgical 23 14.3% Filipino 46 28.6%
Intensive Care 28 17.4% Asian 15 9.3%

Women's & Infants 24 14.9% Black / African American 5 3.1%
Emergency 17 10.6% Native Haw./Pac. Islander 2 1.2%

Survey/PACU/Cath/Vascular 11 6.8% Amer. Indian/Alaska Nat. 3 1.9%
Ambulatory 3 1.9%

Skilled 2 1.2%
Not in Direct Patient Care 6 3.7%

Shift Employment Status
Night 43 26.7% Part-time 16 9.9%

Day 108 67.1% Full-time 145 90.1%
Evening 5 3.1%

Swing 5 3.1% Outside Caregiving Duties
No 65 40.4%

Years at Hospital Yes 96 59.6%
0 = <5 years 88 54.7%

5 to <10 years 29 18.0% Hours / Shift
10 to <15 years 25 15.5% 8 hour 35 21.7%
15 to <20 years 11 6.8% 12 hour 118 73.3%

20 + years 8 5.0% 10 hour 8 5.0%

Years in Hospital System Years as RN
0 = <5 years 80 49.7% 0 = <5 years 70 43.5%

5 to <10 years 28 17.4% 5 to <10 years 27 16.8%
10 to <15 years 25 15.5% 10 to <15 years 16 9.9%
15 to <20 years 12 7.5% 15 to <20 years 16 9.9%

20 + years 16 9.9% 20 + years 32 19.9%

Study Population Study Population



	  
	  

	  

126 

Table 2:  Summary RN Study Population Survey Measures  

  

 

 

 

 

 

 

 

 

 

Survey Instrument Mean SD Min. Max.

PSS 14 
Perceived Stress Total (0 - 56) 22.80 7.06 7.00 38.00

Health Promoting Lifestyle Profile-II
HPLP - II Total (1 -4) 2.80 0.44 1.81 3.77
HPLP - II  Subscores

 Health Responsibility 2.48 0.52 1.33 3.78
 Physical Activity 2.57 0.72 1.13 4.00

 Nutrition 2.78 0.54 1.44 3.89
Spiritual Growth 3.23 0.54 2.00 4.00

Interpersonal Relations 3.13 0.49 2.00 4.00
Stress Management 2.58 0.57 1.38 4.00

Perceived Nature Benefits 
PNB Total (0 - 7) 5.05 1.01 1.55 7.00

PNB Subscores
 Well Being 5.37 0.99 2.00 7.00

Coping 4.68 1.17 1.00 7.00

Present Study n= 161
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Table 3:  Univariate Analysis of PSS14, HPLP-II, and PNB  

 

Demographic Variable
Age Level n = % Mean SD p value Mean SD p value Mean SD p value

18  - 29 35 21.7% 23.11 5.40 0.36 2.81 0.44 0.83 4.91 1.01 0.11
30 - 39 56 34.8% 23.73 8.06 2.79 0.43 5.03 1.01
40 - 49 35 21.7% 21.69 6.77 2.78 0.41 4.97 0.91
50 - 59 25 15.5% 21.69 6.41 2.75 0.49 5.29 1.21

60+ 10 6.2% 23.10 8.96 2.97 0.46 5.38 0.84
Gender

Male 28 17.4% 21.82 6.47 0.42 2.79 0.42 0.95 5.19 0.99 0.43
Female 133 82.6% 23.00 7.17 2.80 0.44 5.02 1.02

Marital Status
Single/Divorce/Widowed 59 36.6% 23.53 7.15 0.32 2.76 0.47 0.47 5.04 1.05 0.91

Married/Partnered 102 63.4% 22.37 7.00 2.82 0.41 5.06 1.01
Education Level

Diploma 3 1.9% 27.67 0.58 0.32 3.30 0.33 0.02* 6.06 0.92 0.49
Associate 30 18.6% 23.10 7.01 2.58 0.40 4.97 0.87
Bachelors 104 64.6% 22.73 7.24 2.81 0.43 4.98 1.04

Masters 22 13.7% 22.22 6.98 2.94 0.39 5.30 1.00
Doctorate 2 1.2% 20.50 0.71 3.20 0.22 6.05 1.35
Ethnicity
Hispanic 32 19.9% 21.06 7.69 0.12 2.84 0.50 0.62 5.36 0.98 0.06

Non-Hispanic 129 80.1% 23.33 6.85 2.79 0.42 4.98 1.01
Race

White 90 55.9% 22.24 7.24 0.65 2.82 0.45 0.64 5.20 1.06 0.45
Filipino 46 28.6% 23.04 6.69 2.72 0.44 4.84 0.86

Asian 15 9.3% 25.27 6.20 2.79 0.42 4.61 0.95
Black / African American 5 3.1% 27.00 6.32 2.86 0.31 4.93 1.19

Native Haw./Pac. Islander 2 1.2% 26.00 0.00 3.20 0.20 6.23 0.19
Amer. Indian/Alaska Nat. 3 1.9% 14.00 7.94 2.96 0.46 5.42 1.17

White vs. Non-White
White 90 55.9% 22.24 7.24 0.27 2.82 0.45 0.45 5.20 1.06 0.03*

Non-White 71 44.1% 23.49 6.81 2.77 0.42 4.86 0.93
Workarea

PCU /Telemetry 47 29.2% 23.81 7.16 0.75 2.75 0.46 0.91 4.96 1.01 0.71
Medical -Surgical 23 14.3% 22.17 8.41 2.90 0.35 5.12 0.90

Intensive Care 28 17.4% 23.79 5.80 2.74 0.39 5.19 1.06
Women's & Infants 24 14.9% 21.71 6.22 2.83 0.38 4.91 0.96

Emergency 17 10.6% 20.12 6.65 2.84 0.43 5.02 0.87
Surg./PACU/Cath/Vascular 11 6.8% 19.64 8.03 2.97 0.69 5.15 0.89

Ambulatory 3 1.9% 25.33 2.52 2.61 0.27 6.45 0.40
Skilled 2 1.2% 30.50 10.61 2.50 0.65 5.73 0.26

Not in Direct Patient Care 6 3.7% 26.50 6.47 2.63 0.45 4.50 1.86
Employment Status

Part-time 16 9.9% 20.00 7.11 0.10 3.01 0.36 0.04* 5.13 0.88 0.77
Full-time 145 90.1% 23.10 7.00 2.78 0.44 5.04 1.03

Shift
Night 43 26.7% 21.88 6.34 0.24 2.77 0.42 0.98 5.00 0.96 0.43

Day 108 67.1% 22.98 7.36 2.81 0.45 5.06 1.06
Evening 5 3.1% 25.00 4.53 2.94 0.15 4.69 0.48

Swing 5 3.1% 24.40 9.02 2.60 0.48 5.65 0.89
Hours / Shift

8 hour 35 21.7% 21.91 8.09 0.30 2.81 0.45 0.71 5.09 0.97 0.79
12 hour 118 73.3% 22.93 6.78 2.80 0.44 5.01 1.02
10 hour 8 5.0% 24.63 6.65 2.74 0.34 5.44 1.11

Years at Hospital
0 = <5 years 88 54.7% 23.26 6.47 0.44 2.78 0.43 0.18 4.93 1.12 0.08

5 to <10 years 29 18.0% 22.24 8.70 2.78 0.46 5.14 0.79
10 to <15 years 25 15.5% 22.40 7.15 2.76 0.48 5.16 0.98
15 to <20 years 11 6.8% 21.55 7.66 2.94 0.35 5.28 0.91

20 + years 8 5.0% 22.63 6.99 3.00 0.46 5.40 0.69
Years in Hospital System

0 = <5 years 80 49.7% 22.96 6.87 0.49 2.77 0.41 0.38 4.97 1.08 0.51
5 to <10 years 28 17.4% 23.04 8.00 2.84 0.45 5.18 0.76

10 to <15 years 25 15.5% 23.24 7.41 2.70 0.48 5.13 0.99
15 to <20 years 12 7.5% 21.83 7.91 3.00 0.39 5.23 1.27

20 + years 16 9.9% 21.56 5.51 2.84 0.50 5.03 0.97
Years as RN
0 = <5 years 70 43.5% 23.04 6.64 0.27 2.81 0.42 0.50 5.07 1.01 0.51

5 to <10 years 27 16.8% 23.96 8.58 2.75 0.42 4.88 0.88
10 to <15 years 16 9.9% 23.13 7.97 2.64 0.46 5.09 1.11
15 to <20 years 16 9.9% 21.69 6.33 2.83 0.43 4.71 0.91

20 + years 32 19.9% 21.66 6.60 2.88 0.49 5.31 1.10
Outside Caregiving Duties

No 65 40.4% 22.05 7.50 0.27 2.79 0.45 0.80 5.10 1.03 0.61
Yes 96 59.6% 23.30 6.73 2.80 0.43 5.02 1.00

PSS HPLP II PNB
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Table 4:  Correlations Between PSS, HPLP-II, and PNB Variables 

 

 

Table 5:  RN HPLP-II Measures and Comparisons 

 

 

 

 

 

 

 

 

 PSS Total PNB Total PNB WB PNB Cope HPLP Total HPLP HR HPLP PA HPLP Nut.HPLP Spirit HPLP IR HPLP SM
PSS Total 1.0000

PNB Total -0.0259 1.0000
PNB WB -0.1033  0.9397* 1.0000

PNB Cope 0.0674 0.9250* 0.7540* 1.0000
HPLP Total -0.4360* 0.2970* 0.3373* 0.2207* 1.0000

HPLP HR -0.2046* 0.2191* 0.2330* 0.1813* 0.7595* 1.0000
HPLP PA -0.2573* 0.2572* 0.2807* 0.1933* 0.7316* 0.4473* 1.0000

HPLP Nut.  -0.2106* 0.3345* 0.3454* 0.3014* 0.7998* 0.5862* 0.5823* 1.0000
HPLP Spirit -0.5113*  0.1948* 0.2362* 0.1339 0.7739* 0.5218* 0.3747* 0.4797* 1.0000

HPLP IR -0.4043* 0.1405 0.1727* 0.0895 0.7502* 0.4781* 0.3492* 0.4640* 0.7044* 1.0000
HPLP SM -0.5097* 0.2394* 0.2980* 0.1393 0.8516* 0.5761* 0.5757* 0.6150* 0.6528*  0.6163* 1.0000

Correlations with * 0.05 level of significance

US Geographic Location
RN Study Population

Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank
HPLP-II Total 2.80 0.44 na 2.73 0.46 na 2.65 0.41 na 2.64 0.44 na

Top Tier HPLP-II Sub Scores
HPL Interpersonal Relations 3.13 0.49 2 3.09 0.56 1 3.11 0.53 1 3.03 0.51 1

HPL  Spiritual Growth 3.23 0.54 1 3.07 0.58 2 2.98 0.56 2 3.03 0.56 2
HPL  Nutrition 2.77 0.54 3 2.83 0.55 3 2.65 0.44 3 2.66 0.50 3

Lower Tier HPLP-II Sub Scores
HPL Stress Management 2.58 0.57 4 2.49 0.57 4 2.09 0.47 6 2.38 0.53 5

HPL Physical Activity 2.58 0.72 5 2.47 0.74 5 2.19 0.69 5 2.21 0.71 6
HPL Health Responsibility 2.48 0.52 6 2.38 0.57 6 2.52 0.55 4 2.47 0.52 4

*

East Pennsylvania
Thacker et al. [41]*

n=382 

Thacker et al. [41] reported HPLP-II totals and subscores without dividing by number of 
survey questions as recommended by Walker [32]. For comparison purposes, Thacker et 
al. [41] results are divided by the number of survey questions in each section of the 

Midwest
Tucker et al. [2] McElligott et al. [3]

Southern California
Present Study

n=161 n = 2124 n=103
North East
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GRAPHS 

Graph 1: Scatter Plot Perceived Stress Versus Health Promoting Lifestyle  

 

Graph 2: Scatter Plot Health Promoting Lifestyle Versus Perceived Nature Benefit 
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SUPPLEMENTAL INFORMATION 

A) Perceived Stress Scale (PSS-14) [21]  
In the last month how often have you…… 
1) been upset because of something that happened unexpectedly?    
2) felt that you were unable to control the important things in your life? 
3) felt nervous and “stressed”?     
4) dealt successfully with day-to-day problems and annoyances?    
5) felt that you were effectively coping with important changes that were occurring in your 
life?     
6) felt confident about your ability to handle your personal problems? 
7) felt things were going your way? 
8) found that you could not cope with all the things that you had to do? 
9) been able to control irritations in your life?   
10) felt that you were on top of things?  
11) been angered because of things that were outside of your control?  
12) found yourself thinking about things that you have to accomplish? 
13) been able to control the way you spend your time? 
14) felt difficulties were piling up so high that you could not overcome them? 
 
B)  Health Promoting Lifestyle Profile II (HPLP-II) [32] 

Health Responsibility 
1. Report any unusual signs or symptoms to a physician or other health professional. 
2. Question health professionals in order to understand their instructions. 
3. Attend educational programs on personal health care. 
4. Read or watch TV programs about improving health.  
5. Discuss my health concerns with health professionals. 
6. Get a second opinion when I question my health care provider’s advice. 
7. Ask for information from health professionals about how to take good care of myself. 
8. Inspect my body at least monthly for physical changes/danger signs. 
9. Seek guidance or counseling when necessary. 
 
Physical Activity 
10. Follow a planned exercise program. 
11. Exercise vigorously for 20 or more minutes at least three times a week (such as brisk 

walking, bicycling, aerobic dancing, using a stair climber). 
12. Take part in light to moderate physical activity (such as sustained walking 30-40 minutes 

5 or more times a week). 
13. Take part in leisure-time (recreational) physical activities (such as swimming, dancing, 

bicycling). 
14. Do stretching exercises at least 3 times per week. 
15. Get exercise during daily activities (such as walking during lunch, using stairs instead of 

elevators, parking car away from destination and walking). 



	  
	  

	  

131 

16. Check my pulse rate when exercising. 
17. Reach my target heart rate when exercising. 
 
Nutrition 
18. Choose a diet low in fat, saturated fat and cholesterol. 
19. Read labels to identify nutrients, fats, and sodium content in packaged food. 
20. Eat 2-4 servings of fruit each day. 
21. Eat 6-11 servings of bread, cereal, rice and pasta each day. 
22. Eat 3-5 servings of vegetables each day. 
23. Eat 2-3 servings of milk, yogurt, or cheese each day. 
24. Eat only 2-3 servings from the meat, poultry, fish, dried beans, eggs and nuts group each 

day. 
25. Limit use of sugars and food containing sugar (sweets). 
26. Eat breakfast. 

 
Spiritual Growth 
27. Feel I am growing and changing in positive ways. 
28. Believe that my life has purpose. 
29. Look forward to the future. 
30. Feel content and at peace with myself. 
31. Work toward long-term goals in my life. 
32. Find each day interesting and challenging. 
33. Am aware of what is important to me in life. 
34. Feel connected with some force greater than myself. 
35. Expose myself to new experiences and challenges. 
 
Interpersonal Relations 
36. Discuss my problems and concerns with people close to me. 
37. Praise other people easily for their achievements. 
38. Maintain meaningful and fulfilling relationships with others. 
39. Spend time with close friends. 
40. Find it easy to show concern, love, and warmth to others. 
41. Touch and am touched by people I care about. 
42. Find ways to meet my needs for intimacy. 
43. Settle conflicts with others through discussion and compromise. 
44. Get support from a network of caring people. 
 
Stress Management 
45. Get enough sleep. 
46. Take some time for relaxation each day.  
47. Accept those things in my life, which I cannot change. 
48. Concentrate on pleasant thoughts at bedtime. 
49. Use specific methods to control my stress. 
50. Balance time between work and play. 
51. Practice relaxation or meditation for 15-20 minutes daily. 
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52. Pace myself to prevent tiredness. 
 
 
C) Perceived Nature Benefits Questionnaire (PNBQ) [9]  
PNB Well-Being 
1)  Interacting with nature makes me happy 
2) Interacting with nature keeps my optimistic 
3) Not interacting with nature poorly affects my physical health 
4) Visualizing natural scenes makes me happy 
5) In order to maintain physical health, I have to interact with nature 
6) I am more positive when I think of nature 
 
PNB Coping and Relaxation 
7) I feel relaxed when I think of nature 
8) In order not to feel anxious, I have to interact with nature 
9) I feel uneasy when I am apart from nature for too long 
10) I am more capable of gathering my thoughts on the things I need to do when I am close 
to nature 
11) Not interacting with nature affects my ability to easily cope with unpleasant thoughts 
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List of Abbreviations:  

HP   health promotion  
HPLP-II health promoting lifestyle profile II (survey instrument) 

 NSS  nursing stress scale (survey instrument)  
OSRA  occupational stress risk assessment   

 PNC  perceived nature contact 
PSS  perceived stress scale (survey instrument) 

 RFR  risk factor ranking 
RN   registered nurse 
RM  risk management 

 
 
Abstract 
 

The focus of this study was to test European occupational stress risk assessment (OSRA) 

methods in a study population (n=161) of registered nurses’ (RNs) living in Southern 

California to establish nursing stress risk factor rankings (RFRs) to address nursing health 

and wellness. Working directly in patient care settings exposes nurses to seven common 

stress factors including:  workload, death and dying, inadequate preparation for role, lack of 

staff support, uncertainty concerning treatment, communication with physicians, and 
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communication with other nurses.  Very little research has been done to elucidate the 

relationship between nursing stress risk factors and RNs’ health and wellness.  OSRA is used 

to assess the risk of workplace stress and related effects on employee health.  A quantitative 

OSRA is used to measure the probability of a defined hazard (exposure) and the magnitude 

of a negative consequence to establish a value for risk; occupational stress risk factors are 

then prioritized for developing controls.  Results from a cross-sectional study were used to 

evaluate three ORSA models with variables for exposure (nursing stress factors), 

consequence (perceived stress), and two unique coping factors (health promoting lifestyle 

and perceived nature benefit).  A preferred model was selected to establish final RN RFRs 

including differences by gender, ethnicity, and race.  The present study found nursing stress 

RFRs from high to low were:  1) communication with physicians, 2) workload, 3) uncertainty 

concerning treatment, 4) death and dying, 5) inadequate preparation for role, 6) 

communication with other nurses, and 7) staff support.  High nursing RFRs were the same by 

gender.  Differences were found with Hispanic RNs who ranked communication with other 

nurses as a higher risk factor (RFR 3) than non-Hispanic RNs (RFR 7).  Also, non-white RNs 

ranked inadequate preparation for role as a higher risk factor (RFR 2) compared to white 

RNs (RFR 5).  Although present study results focus on a single health provider RN 

population, the OSRA process is applicable to any occupational setting.  OSRA practices 

inform and empower employers across any work-sector for better organizational policies and 

implementation strategies for improved employee health and wellness. 

 

Introduction 

The focus of this study was to evaluate European models for occupational stress risk 
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assessment (OSRA) in a study population of registered nurses’ (RNs) living in Southern 

California to develop nursing stress risk factor rankings (RFRs).   The results from this study 

will be used by the partnering institution to prioritize interventions for mitigating nursing 

stress as part of a hospital’s risk management (RM) approach to improving RN health and 

wellness.   

RN Occupational Stress: RNs working in patient care settings are prone to high levels of 

perceived stress, which causes errors in clinical caregiving [1, 2].   Nursing stress is 

associated with high turnover rates and nurses exiting the profession, thus contributing to the 

chronic nursing shortage [1, 3, 4].  Specifically it is estimated that nursing stress contributes 

25% - 30% to the attrition rate of nurses exiting the profession [5].  High perceived stress is a 

consequence of risk factors from a nurse’s daily work routine [2, 6].   Mitigating perceived 

stress improves nursing job performance, job satisfaction, and overall employee health; while 

reducing burnout, mental fatigue and absenteeism [3, 4, 7].  Working directly in patient care 

settings exposes nurses to seven common stress risk factors including:  workload, death and 

dying, inadequate preparation for role, lack of staff support, uncertainty concerning 

treatment, communication with physicians, and communication with other nurses [2, 8, 9]. 

Nursing occupational stress studies focus on evaluating the worker for high levels of 

perceived stress, and launch directly into interventions aimed at the nurse, rather than altering 

the organizational source of stress [3, 7, 8].  Although occupational stress may stem from 

individual RN behavior, the source of stress is more likely within the healthcare 

organizational structure [10-13].  To mitigate occupational stress it is important to target 

interventions at the source of the stress, and not solely at the individual employee [14].  This 

requires a careful assessment of nursing stress risk factors to prioritize and strategically focus 
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interventions to mitigate occupational stress [12].  Yet, few nursing research studies have 

ranked nursing stress risk factors, nor used quantitative OSRA methods.   

Coping Factors:  A key aspect within the OSRA modeling is the inclusion of a variable 

for coping to account for employees’ activities for managing stress [12, 13].  Health 

promotion (HP) lifestyle incorporates a number of HP behaviors through an individual’s self-

initiated and motivated aspiration to increase well-being for optimal human health [15].  HP 

lifestyle can be measured in a multi-dimensional instrument about a person’s health 

responsibility, physical activity, nutrition, spiritual growth, interpersonal relations, and stress 

management [15-17].  Additionally, Pender’s HP Model mentions the impact of the physical 

environment on health [15].  Based on previous findings in which perceived nature contact 

had a positive correlation with statistical significance to HP Lifestyle (Appendix B), we 

included the evaluation of a both HP lifestyle and perceived nature contact as independent 

coping factors.  

Occupational Stress Risk Assessment:  OSRA is a framework available to any 

organization to quantitatively analyze occupational stress risk factors using variables 

representing hazardous stress exposure, negative stress consequences, and coping strategies 

[12, 13].  OSRA results are computed from cross-sectional studies to calculate risk factors 

(ibid).  Risk factors are then ranked from highest to lowest to give employers a roadmap to 

align resources with interventions for stress management (ibid).  The only peer-reviewed 

quantitative OSRA method to date evolved from the European Union (EU) Framework 

Directive 89/391/EEC policy regarding occupational injuries associated with psychosocial 

stress [13, 18-20].  In the 1990’s OSRA was initiated in the EU and British Commonwealth 

Nations (Australia, Canada, and New Zealand) (ibid.).  Clarke and Cooper [13] developed a 
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quantitative OSRA model based upon Cooper and Marshall’s [21] framework examining 

occupational sources of stress.  Biron et al. [12] enhanced the Clarke and Cooper [21] model 

adding a variable representing employee coping to strengthen the OSRA calculations.  Biron 

et al. [12] continued studies to evaluate both OSRA models for occupational stress research 

in Canada focusing on university staff and healthcare worker populations [22].  Following 

the extensive literature search on nursing perceived stress (Appendix A) and OSRA, we are 

not aware of any prior published US nursing studies using a quantitative OSRA 

methodology.   

 

Review of Relevant Literature 

US Occupational Stress Policy:  The lack of occupational stress awareness as a formal 

workplace illness and injury from government, employers, and workers has perpetuated 

minimalistic policies associated with combating occupational stress.  Occupational stress is 

challenging to assess and resolve, since it is primarily based upon a personal employee’s 

perception of stress [11, 23, 24].  Perceived stress is defined as “predominantly subjective in 

nature and involves the employee’s active interpretation of his or her objective circumstance 

and is the perception of a discrepancy between environmental demands (stressors) and 

individual capacities to fulfill these demands (resources)” [23] .   

In the US, occupational stress is considered inherent in the workplace with a minimal 

history of mitigation action taken [11].  Stress although commonly associated with work, is 

formally classified as a psychosocial illness or injury [25, 26].  This places stress in the same 

category as mental health injuries which carry stigmatization, ridicule, and rejection as being 

unfit to perform the job [27, 28].  American workers have minimal recourse to report 



	  
	  

	  

138 

legitimate occupational stress illness or injury, since worker compensation programs provide 

little coverage for such claims [11].  Employers tend to ignore psychosocial work related 

stressors stemming from organizational dysfunction, and push the problem back onto the 

worker’s inability to cope [10, 12, 14].  Workers are often characterized as mentally unfit to 

perform the job function and dismissed from the workplace (ibid).  Employers may also 

choose to ignore occupational stress due to lack of knowledge, or an inability to justify a 

complaint [19].   

Even though the United States (US) National Institute of Occupational Safety and Health 

(NIOSH) endorses evaluating psychosocial stress in addition to physical hazards as a 

comprehensive assessment of workplace injury and illness, NIOSH has not adopted any 

quantifiable method to evaluate specific work-sector (i.e. healthcare, agriculture, mining, or 

other) stress risk factors [25, 29].  NIOSH has however, advanced beyond discussing 

occupational stress as a silo of research, and is now promoting the concept of Total Worker 

HealthTM (TWHTM) [30, 31].  TWHTM builds on worker safety, while recognizing work as a 

social determinant of health (ibid.).  The goal is to the promote health, safety, and welfare of 

the worker from a holistic point of view (ibid.).  Although NIOSH supports initiatives and 

research on occupational stress, US organizations are not required through federal or state 

policies to assess or manage occupational stress [11, 25].  In an extensive literature review 

about worldwide economic impact of work related stress, the US was listed with an estimated 

$635 billion annual cost associated with work-related stress as of March 2013 [32].  These 

estimates included cost associated with stress related absenteeism, replacement staff, poor 

work performance, and staff turnover (ibid.).  With 132.6 million workers employed as of 

May 2013 this equates to an average cost of $4,490 per employee without taking any work-
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sector factors into consideration [33].  All of the US cost data for these calculations were 

extrapolated from a 1987 study [32, 34]. 

EU Occupational Stress Policy:  The EU has taken a markedly different approach 

developing stronger policy and occupational health and safety protocols associated with 

occupational stress.   Since 1999 governments within the European Union recommend and in 

some countries require employers to perform an OSRA process to quantify employee stress 

[18].  An OSRA requires an assessment of exposures, consequences, and coping mechanisms 

to develop a long-term occupational stress RM approach [12, 13].  The European Agency for 

Safety and Health at Work (known as EU-OSHA) recommends undertaking an OSRA before 

taking any actions related to interventions [19, 27].  EU-OSHA dedicated their national 

2014-2015 workplace campaign to occupational stress providing reports, websites, tools, and 

training to employers [27].  The in-depth corporate awareness campaign focused on building 

partnerships with employers, trade unions, and multi-national corporations to discuss 

managing occupational stress in the overall context of creating a healthy workplace (ibid.).  

EU-OSHA’s Healthy Workplaces Official Campaign Partners include European and US 

multi-national corporations such as Airbus Group, Baxter, DuPont, Euro Health Net, 

Heineken, Hewlett-Packard, Pirelli, SAP, Siemens, and €follow-up throughout the process.  

An OSRA must address likely risk factors and estimate level of risk [35].  The RFRs can be 

used to inform risk management decisions and assists in prioritization of interventions [12, 

13].  In 2013/14 Great Britain’s total reported cases for work-related stress equaled 487,000 

(39%) of the 1,241,000 work related illness cases [28] at a cost of € 4.3 billion ($4.82 billion) 

[32].  The GB industries with the highest prevalence rates of work-related stress were human 

health and social work, education, and public administration [28].  The occupation with the 
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higher prevalence rates of work related stress were health professionals, and in particular 

nurses (ibid.).  EU has seen more corporate compliance with workplace stress policy and 

legal mandates through its campaign awareness programs over the past 17 years, however the 

vast number of EU employers still grapple with addressing occupational stress [18, 19].   

Developing a Quantitative OSRA Method:  Cooper and Marshall [21] wrote a framework 

about occupational stress and its relationship to physical and mental illness.  The framework 

outlined key sources of workplace stress as:  workload, ambiguity of organizational role, lack 

of career development, poor relationships at work, and challenging organizational structures 

(ibid.).  Stress factors associated with employee anxiety and behavior produce physical 

symptoms of occupational ill health – high blood pressure, high cholesterol, elevated heart 

rates, smoking, depression, escapist drinking, job dissatisfaction, and reduced aspirations 

(ibid.).  However, employees thrive at work when they exhibit low psychological strain, high 

utilization of skills and responsibilities, good working relationships with all levels of co-

workers, and positive attitudes toward work (ibid.).   These employee traits are associated 

with high productivity (ibid.). 

In 1999 European Parliament identified occupational stress as a risk-assessable disease 

with policy language directed at employer responsibility for occupational stress illness and 

injuries.   Legal cases appeared in the EU court system [13, 18].  Until this point, worker 

compensation issues brought before the court were associated with chemical hazards and 

toxic substances [13].  Cooper, a long-term occupational stress researcher, was involved in 

some occupational stress legal cases and realized employers and employees had no 

quantitative data to assess or manage occupational stress (ibid.).  Clarke and Cooper (ibid.) 

developed a simple formula based on calculating and ranking occupational stress risk factors 
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using R2 correlation values to create RFRs.  The exposure and consequence measures were 

obtained from cross-sectional research studies.   Clarke and Cooper’s (ibid.) OSRA methods 

were intended for employer initiated quantitative OSRA to demonstrate to the court system a 

reasonable approach to measuring occupational stress (ibid).  

Although the original OSRA framework and theories always included analysis of 

employee coping mechanisms, Clarke and Cooper (ibid.) did not initially include a variable 

to represent coping factors.  Biron et al. [13] developed a coping variable to enhance the 

Clarke and Cooper [13] model.  The coping variable was a moderator to assure employee 

resiliency against occupational stress was taken into account when ranking occupational 

stress risk factors [12].  The original Clarke and Cooper [13] model was intended for 

developing ‘normative’ employee risk factor values for large industry sectors such as 

healthcare, or trade-skill workers.  Biron et al.’s [12] enhanced model was considered 

appropriate for ‘relative’ employee risk factor values to establish RFRs at specific worksites 

– similar to the present study.    

Purpose of the Study:  Our objectives in testing the European quantitative OSRA models 

were to: 1) replicate the methodology [12, 13] in a US nursing study population; 2) develop a 

nursing stress RFR for on-going RN health and wellness research at a Southern California 

community hospital; and 3) determine if nursing RFRs vary by gender, ethnicity, or race.  To 

effectively address nursing perceived stress in a healthcare workplace setting, the employer 

needed an OSRA to prioritize nursing stress risk factors to inform and allocate appropriate 

intervention resources.  In spite of the overwhelming empirical evidence identifying RN 

occupational stress, very little evidence exists about establishing a detailed OSRA to 

prioritize nursing stress risk factors and align interventions to mitigate occupational stress.   
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Additionally, the US Institute of Medicine’s report on The Future of Nursing emphasized 

including more workforce diversity characteristics in nursing research results [36, 37].  Most 

US nursing research tends to report results on white female RNs [37].  The present study’s 

Southern California hospital location employs RNs and provides patient caregiving services 

in an ethnic and racially diverse community.  Therefore, we posed three research questions 

(RQs):   

RQ 1:  What differences exist between male and female RNs high level (1 to 3) risk 
factor rankings? 
 
RQ 2:  What differences exist between Hispanic and non-Hispanic RNs high level (1 to 
3) risk factor rankings.  
 
RQ 3: What differences exist between white and non-white RNs high level (1 to 3) risk 
factor rankings. 

 

Methods 

Design:  A cross-sectional study design (described in Appendix B - Methods) was 

conducted amongst a single provider RN study population (n= 161) to collect data 

representing variables necessary to perform an OSRA.  The Southern California healthcare 

provider was located 15 miles from the US – Mexico Border and employed 890 RNs.  The 

majority of RNs were: age (30 – 49 years, 57%, n=91), gender (female, 83%, n=133), marital 

status (married/partnered, 62% n=100), outside care giving duties (yes, 60%, n=96), ethnicity 

(non-Hispanic, 80%, n=129), race (white, 56%, n=90), highest level of nursing degree 

(bachelors of nursing, 64%, n=103), work status (full time, 90%, n=145), shift type (day, 

67%, n=108), hours per shift (12 hour, 73%, n=118), and years of RN experience (>5 years, 

56%, n=91) (see Appendix B – Results for other participant characteristics).   

Each of the four survey instruments represented one variable (exposure, consequence, or 
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coping) for the OSRA modeling (See Table 1).  The 125-item online survey included the 

survey instruments in Table 1 [6, 17, 38, 39] and fourteen demographic variables. 

Investigators represented healthcare and academic institutions; study approval was obtained 

from both the hospital system’s and university’s institutional review board.  

Variables / Survey Instruments:  The following survey instruments represent OSRA 

model variables for hazardous exposure, negative consequences, and two different coping 

factors.   

Exposure – Nursing Stress Risk Factors:  Nursing Stress Scale (NSS) is a survey 

instrument (see Supplemental Information A) commonly used to measure and summarize US 

and international nurse stress factors related to workload, death and dying, inadequate 

preparation for role, staff support, uncertainty concerning treatment, communication with 

physicians, and communication with other nurses [2, 6, 8, 9, 40].  The 34-item survey is 

Likert scored starting with 0 (never), 1 (occasionally), 2 (frequently) and 3 (very frequently) 

(ibid.).  NSS summary scores are derived as the mean of 34 responses and subscale scores 

with 3 to 7 questions per subscale (ibid.). The NSS test-retest reliability coefficients 

exceeded 0.70 for 4 of the 7 subscales (ibid.).  Internal consistency measures exceeded 0.70 

for 5 of 7 subscales (ibid.).  

Negative Consequences – Perceived Stress:  High levels of perceived stress are an 

outcome of exposure to nursing stress risk factors [2, 9, 41].  The 14–item Perceived Stress 

Scale (PSS14) has been used to measure nursing occupational stress in healthcare 

environments in both the US and international settings (See Appendix A and B).   Results 

presented in Appendix A demonstrate nursing perceived stress is significantly higher than 

other professional workers.    
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Coping I – Health Promotion (HP) Lifestyle:  In order for nurses to cope with stress it is 

effective to emphasize self-initiated actions considered HP behaviors [4].  Walker et al. [16] 

classified HP lifestyle as a culmination of five HP behavior activity categories:  physical 

activity, nutrition, spiritual growth, interpersonal relations, and stress management.  Tucker 

et al. [4] found an inverse relationship between HP lifestyle and perceived stress indicating 

higher HP lifestyle lowered nursing perceived stress in RNs working at a large Midwestern 

academic medical center using Walker et al.’s [16] HPLP-II survey instrument (see 

Appendix B).   

Coping II –Perceived Nature Contact (PNC):  Nature contact has been tested as a positive 

environmental influence on reducing stress in patients and nurses in healthcare settings [42, 

43].  Exposure-to-nature has been demonstrated to influence physical activities, nutrition, 

spiritual growth, interpersonal relations, and stress management activities [44-48].   The 

present study tested PNC using results from Appendix B for the Perceived Nature Benefit 

Questionnaire (PNBQ) [39] as a viable coping variable within OSRA modeling, similar to 

HP lifestyle.  

Occupational Stress Risk Assessment Modeling:  Using Cooper and Marshall [21] 

theories for sources of occupational stress (stressors, coping strategies, and stress outcomes), 

the present study evaluated three OSRA models: 

Model I – Exposure x Consequence:  Model I used the product of two variables 

[exposure (E) and consequence (C)] to determine a value for risk [13].  Table 2 illustrates the 

variable relationships:  Column 1) the seven NSS risk factors; Column 2) E using the mean 

of each NSS risk factor; Column 3) C using the coefficient of determination (R2) of E on the 

mean value of perceived stress; Column 4) risk using the product of E times C; and Column 
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5) prioritize occupational stress RFRs from high (1) to low (7).  

Model II – Exposure x Coping x Consequence:  Model II added a non-adaptive coping 

variable (K) [12]. Table 3 illustrates the variable relationships:  Column 1) the seven NSS 

risk factors; Column 2) interaction term EK using the mean of each NSS risk factor (E) times 

the mean of the non-adaptive coping factor (K); Column 3) C using R2 of interaction term 

exposure-coping (EK) on the mean value of perceived stress; Column 4) risk using the 

product of EK times C; and Column 5) establishing occupational stress RFR from high (1) to 

low (7).  Model II-A and Model II-B used different non-adaptive coping factors:   

• II-A) K = HP lifestyle = HPLP-II survey instrument 

• II-B) K = PNC = PNBQ survey instrument 

Data Transformation Calculations:  When performing OSRA calculations in Model II-A 

and II-B, data transformation was required before inserting values into the risk factor 

formula, since each survey instrument used different Likert scale values [12, 13] (see 

Supplemental Information B for data transformation sample calculation methods).  

 

Data Analysis  

Missing Data:  Every survey question contained the option for a participant to respond 

with “prefer not to answer” (PNTA) [49].  PNTA survey responses were considered missing 

values.  Multiple imputation by chained equations (MICE) is a valid method for replacing 

missing data – a common issue in cross-sectional survey analysis [50-52].  Most RN 

participants (71%, n=114) answered all 34 NSS questions.  The remaining participants (29%, 

n=47) did not answer one or more of the NSS subscale survey questions.  Total missing value 

responses were < 3% [154 missing values/5474 possible answers (34 questions x161 
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participants)].  Since the survey instrument had >10% participant missing values and <3% 

overall missing values, the NSS survey questions with PNTA responses were replaced using 

MICE with 5 imputations per missing value (ibid.).  All RN participants (n=161) were 

included in the final OSRA analysis.   

Statistical Analysis:  Demographic variables were summarized using descriptive 

statistics. A baseline mean and standard deviation were obtained for NSS total and subscale 

scores.  Univariate associations among demographic variables and baseline measures of NSS 

were calculated using linear regression analysis [53].  All p values were set for statistical 

significance of an alpha error threshold of 0.05.  

Stratum for Gender, Ethnicity and Race:  Each OSRA model calculated risk and 

determined nursing stress RFRs by gender, ethnicity, and race (white vs. non-white) to 

examine differences.   

Narrowing to One Preferred Model:  After computing the R2 correlation for each nursing 

stress risk factor in all three OSRA models, the present study narrowed the analysis from 

three to one preferred model.  The selection of the preferred model was based upon:  1) 

strength = consistent high values for consequence (C) between models, and 2) reliability = 

the number of statistically significant results for C at alpha ≤ 0.05 within models [12].  

Strength = comparison of C values between each OSRA model for highest value (ibid.).  The 

model with the highest C value for each nursing stress factor (strength of association) was 

assigned one point per strata (possible 49 points).  Reliability = comparison of C values 

within each OSRA model to produce a statistical significance relationship; with one point 

toward reliability scoring awarded for each statistically significant relationship (possible 49 

points). 
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OSRA RFR Visual Map:  After narrowing to one OSRA model, RN RFRs were 

calculated and ranked using a numeric system[12, 13].  A map of nursing stress risk factors 

was created depicting patterns of high RFRs (dark grey- levels 1, 2, or 3), moderate RFRs 

(mid-grey, levels 4 or 5) and low RFRs (white – levels 6 or 7) to illustrate any differences by 

gender, ethnicity, and race [22].   

 

Results 

The results are presented in terms of exposure, consequence, preferred model selection, 

risk factor calculations, and RFRs.  From these results the hypotheses are stated and findings 

summarized. 

Exposure - Nursing Stress Scale:  Summaries of RN participants’ (n=161, 100%) survey 

measures for NSS are listed in Table 4 and represent exposure (E).  The mean RN NSS total 

score equaled 1.435 (0.52 SD; range 0.32 to 2.76).  Univariate analysis found a statistically 

significant relationship between NSS total score and three demographic variables:  1) white 

(p = 0.001) indicating white RNs have lower nursing stress than non-white RNs; 2) years of 

experience as an RN (p= 0.038) indicating RNs with <5 years experience have lower nursing 

stress than RNs with >5 years experience; and 3) outside caregiving duties (p = 0.001) 

indicating RNs with outside caregiving duties have higher nursing stress than RNs who do 

not have outside caregiving duties.  Otherwise NSS scores were the same by age, gender, 

marital status, ethnicity, work area, employment status, shift, hours per shift, years at 

hospital, and years in the hospital system.  Higher nursing stress trended toward RNs who 

were 40 – 49 years of age, male, lower education levels, non-Hispanics, non-whites, part-

time employment, evening shift, 8 hour shifts, 10 - 15 years experience at the hospital, 10 – 
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15 year experience in the hospital system, 5 -10 years experience as an RN, and RNs’ with 

outside caregiving duties. 

Consequence (C):  NSS mean results were correlated with PSS14 mean values for 

determining C for each OSRA model.  The results are listed in Table 5 (5A – 5D)  for the 

total RN study population, as well as stratified by gender, ethnicity, and race.   

Model Strength: The OSRA model strength scores were:  Model I = 6% (3 of 49), Model 

II-A at 92% (45 of 49), and Model II-B at 2% (1 of 49).   

Model Reliability:  The OSRA model reliability scores were:  Model I = 75% (36 of 49), 

Model II-A = 90% (44 of 49), and Model II-B = 35% (17 of 49).  

Preferred Model Selection:  The present study found OSRA Model II-A using HP 

lifestyle for coping with the highest strength (92%) and reliability (90%) to analyze RNs 

occupational stress risk factors.  Model II-A was used to calculate RN stress risk factors, 

establish RFRs, and report hypotheses findings. 

Final Risk Factor Calculations:  Nursing stress RFRs were calculated for total RN study 

population and shown in Table 6.  Additional risk factor calculations (see Supplemental 

Information C) were completed by gender, ethnicity, and race (white vs. non-white).  

Final Mapping of Risk Factor Rankings:  The final nursing stress RFRs are listed in 

Table 7. RN RFRs are color-coded creating a visual map of risk to identify differences by 

stratum.  The findings are summarized as follows.   

High RFRs (1 - 3):  Nursing stress RFRs consistently found communication with 

physicians, workload, and uncertainty concerning treatment as the highest nursing stress 

priorities except for Hispanic RNs with RFR3 as communication with other nurses, and 

non-white RNs with RFR3 as inadequate preparation for role. 
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Moderate RFRs (4 - 5): Moderate nursing stress RFRs differed about the importance 

of death and dying, and inadequate preparation for role.  Death and dying was RFR 4 for 

total RNs, males, and by race.  Yet, female RNs ranked death and dying at RFR 5.  

Ranking for inadequate preparation for role varied widely -- non-Hispanic RNs and non-

white RNs at RFR2, female RNs at RFR 4, white RNs at RFR5, and male and Hispanic 

RNs at RFR6.  

Low RFRs (6 - 7):  Nursing stress RFRs consistently found communication with 

other nurses and staff support as low RFRs 6 or 7, except for Hispanic RNs with 

communication with other nurses at RFR 3, and male RNs at RFR 5.  

 

RQ1:  What differences exist between male and female RNs high level (1 to 3) risk factor 
rankings? 
 

High-level nursing stress RFRs were the same by gender with modest fluctuations in 

priority of ranking.  Male RN high RFRs were:  1) workload, 2) communication with 

physicians, and 3) uncertainty concerning treatment.  Female RNs high RFR were: 1) 

communication with physicians, 2) workload, and 3) uncertainty concerning treatment.  

 

RQ 2:  What differences exist between Hispanic and non-Hispanic RNs high level (1 to 3) 
risk factor rankings.  
 

High-level nursing stress RFRs were not the same by ethnicity.  The two highest RFRs 

were the same, however the level of priority was different.  Hispanic RNs RFRs were: 1) 

workload, and 2) communication with physicians; while non-Hispanic RNs RFRs were 1) 

communication with physicians, and 2) workload.  However, RN RFRs differ between 

Hispanics and non-Hispanics at RFR 3:  Hispanic RNs reported communication with other 
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nurses; and non-Hispanic RNs reported inadequate preparation for role.  

 

RQ 3: What differences exist between white and non-white RNs high level (1 to 3) risk 
factor rankings. 
 

High-level nursing stress RFRs were not the same by race. White RNs high RFRs were:  

1) workload, 2) communication with physicians, and 3) uncertainty concerning treatment.  

However, non-white RNs high RFR were: 1) communication with physicians, 2) inadequate 

preparation for role, and 3) workload.   

 

Discussion 

Findings from the current study are consistent with one previous study published on the 

healthcare workforce using a quantitative model for OSRA [12].  The final RN stress risk 

factors are also consistent with other non-work sector specific research finding organizational 

factors outside of employees’ control the most stressful, and interactions with peers and co-

workers as less stressful [12, 13].  

OSRA Model Selection   

OSRA Model II-A with HP Lifestyle:  The OSRA Model II-A using a HP lifestyle 

coping factor was found to have higher strength and be more reliable than OSRA Model I 

without a coping factor.  Biron et al. [12] obtained the same results testing the OSRA model 

with a coping factor (using different survey instruments) at a Canadian hospital center with 

unionized healthcare employees (n=1229).  Model I may be more appropriate for larger 

cross-sectional nursing stress studies to develop normative RFRs across geographic regions 

(ibid.).  Clarke and Cooper’s [13] original OSRA formula compared occupational stress 

findings of blue-collar retail workers against normative occupational stress risk factors from 
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a general working population.  Normative occupational stress values for industry specific 

workers are rare, because it requires either large geographically diverse studies, or multiple 

studies, using the same survey instruments [12, 13].  However, to determine nursing stress 

RFRs for a specific RN population, Biron et al.’s [12] coping variable allowed the present 

study to differentiate relative findings.  Relative findings were important to identify and 

prioritize interventions as organizationally specific and stratified by gender, ethnicity, and 

race (ibid.).  Both models encouraged occupational stress risk factors to be work-sector 

specific to identify stress management interventions (i.e. nursing stress factors are not the 

same for firefighters, mining, construction, or school teachers) [12, 13].   

OSRA Model II-B with Perceived Nature Contact:  Perceived nature contact (PNC) as a 

coping factor in Model II-B resulted in a weak and unreliable OSRA model compared to 

Model II-A using a coping factor for HP lifestyle.   Nature contact has been found to reduce 

stress in nursing staff after exposure during regular shifts and for patients in healthcare 

settings [42, 43].  However, in the present study PNC created low strength (2%) and 

unreliable (35%) nursing stress RFRs.  PNC’s poor OSRA model results could be related to 

three factors.  First, PNBQ survey instrument was not ideal for conducting OSRA 

calculations.  PNBQ used subscales for well-being and coping [39].  RNs reported higher 

PNC for well-being and lower PNC for coping (Appendix B).  This rendered the 

consequence (C) variable ineffective with low PNC strength of associations and minimal 

statistically significant relationships for C.  Second, nature contact may be better known as a 

situational influence on HP Lifestyle using Pender’s Health Promotion Model [15] than stand 

alone coping variable (See Appendix B).  A variable for situational influence most likely 

reacts differently in an OSRA model than a more widely known coping strategy such as HP 
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lifestyle associated with health responsibility, nutrition, physical activity, spiritual awareness, 

and stress management.  Third, low RN awareness about the benefits of nature contact as a 

stress management coping strategy was likely.  Minimal studies focus on employees and 

nature contact in work related settings [54].  More nature contact studies have focused on the 

benefits to patients, homeowners, students, and children, but not occupational workers 

(ibid.).   

 Nursing Stress Risk Factor Findings 

Total Study RN High RFRs:  The present study’s findings are consistent with other 

occupational stress findings noting high nursing stress risk factors are related to 

communication with physicians, workload, and uncertainty concerning treatment.  

RFR 1 - Communication with Physicians:  Healthcare organizational communication can 

be the result of inappropriate management and leadership styles, as well as policies creating 

role ambiguity and conflicting demands for nurses.  Biron et al. [12] conducted an OSRA in a 

Canadian healthcare workforce, which included RNs and other healthcare personnel.   The 

Canadian healthcare workforce found poor relations with physicians to be the seventh most 

stressful risk factor out of twenty in the survey (ibid).  Although Biron et al. (ibid.) was 

conducting an OSRA across healthcare workers and not just RNs, the impact of physician 

relationships was in the top tier of occupational stress risk factors.  Similarly, Hersch et al. 

[8] found communication with physicians was the second highest nursing stress factor in 

RNs working at New York and Virginia hospitals.    

Nursing stress factors may be related to historically complex working relationships 

between physicians and nurses [55].   Physicians are customarily independent contractors 

with patient admitting or surgical privileges at the hospital (ibid.).  RNs on the other hand are 
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employees of the healthcare organization responsible for day-to-day patient care (ibid.).  

Physicians and nurses frequently use indirect communication as power over controlling 

important caregiving information to maintain respective control of their responsibilities to the 

patient (ibid.).  Physicians use lack of availability, tone of voice, and body language to 

portray dissatisfaction with nurses (ibid.).  Nurses react in some cases with their own lack of 

availability, withholding information, or refusing to communicate (ibid.).  Knowing this 

power struggle exists; healthcare organizations can tailor interventions to break down 

challenging communication barriers.  

RFR 2 - Workload:  The present study’s findings of workload as a high nursing stress risk 

factor are consistent with other nursing studies, as well as organizationally and policy driven.  

Gray-Toft et al.’s [6] original NSS study found workload as the highest nursing stress factor 

for RNs working in large Midwestern hospital.  Wakim [9] found workload as the highest 

nursing stress factor at a 680 bed Magnet hospital in Miami, Florida amongst medical-

surgical nurses.  Workload was also found as the highest nursing stress risk factor in RNs 

working in Hawaii within a multi-national study including Asian RNs [40].   

The urgent nature of patient caregiving combined with nurse-to-patient caregiving ratios 

influence nursing workload [56-58].  Nurse-to-patient ratios throughout the US and 

international settings are frequently determined by local healthcare administrations based on 

guidelines or other non-regulatory standards (ibid.).  Geographic nursing shortages 

complicate nursing workload patterns (ibid).  Hospital administrators chronically use 

mandatory or voluntary overtime to cover for nursing staff vacancies [57].  These practices 

lead to excessive overtime, high stress, chronic fatigue, and burnout of nurses (ibid).   

Ganster et al. [59] attempted to quantify the healthcare financial burden of excessive nursing 
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workloads.  Ganster et al. (ibid.) conducted a prospective study on nurses (n = 105) working 

at a US Midwestern hospital using measures for subjective (self-reported survey) and 

objective (patient load and patient contact hours) workload.  Over a 5-year period the study 

reported a statistically significant relationship between individual nurse after-work cortisol 

levels and increased healthcare costs (ibid.).   Nurses with after-work cortisol levels of 20 

micrograms expended a five-year health care cost of $3,000; while nurses with after-work 

cortisol levels of 30 micrograms expended a five-year health care cost of $9,000 (ibid.).  As 

patient contact hours increased and lack of control increased, individual nursing healthcare 

costs increased (ibid.).   

In 2004, California became the first state to pass legislation mandating acute care hospital 

nurse-to-patient ratios [60, 61].  The laws were implemented on the basis of addressing 

patient safety and leading to better patient outcomes (ibid.).  Yet, Leigh et al. [60] reviewed 

nursing occupational injury and illness rates and found a 33.6% reduction in California 

nursing work related injuries post- California law adoption.  Occupational stress was not 

specifically mentioned in the study, however it would be reasonable to assume as nursing 

occupational injury and illness reductions occurred some level of occupational stress also 

declined.  Workload in the present study was ranked at RFR 2 for the total RNs study 

population, as well as females, and non-Hispanics.  Non-white RNs were the only stratum to 

rank workload at RFR 3.   Workload below RFR 1 might be due to California’s mandated 

lower nurse-to-patient workloads compared to other states.  

RFR 3 - Uncertainty Concerning Treatment:  Uncertainty concerning treatment in the 

present study at RFR 3 is closely related to RFR 1 communication with physicians.  The NSS 

survey instrument for determining uncertainty concerning treatment contains three questions 
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also related to interfacing with physicians about patient treatment.  These survey questions 

involved physician ordering inappropriate treatments, lack of presence during emergencies, 

and physicians with inadequate information about a patient’s medical condition [6].  Other 

nursing studies using the NSS survey instrument also found uncertainty concerning treatment 

as a top three nursing stress factor [6, 8, 40].  These nurse-to-physician dynamics about 

patient caregiving need to be resolved through deeper examination of nurse-to-physician 

communications, similar to the discussion about RFR 1 communication with physicians.    

Nursing Stress RFRs Similar by Gender: Comparing the present study’s findings to other 

empirical research on nursing occupational stress factors is challenging.  Nursing studies 

examining common nursing stress factors did not examine differences by gender [2, 8, 9, 40, 

41].   Nursing stress studies either:  1) contained no male RNs; 2) had minimal male RN 

participants diminishing statistical power; or 3) the study was about other variables of 

interest than gender (ibid.).  The present study found the high RFRs (1 – 3) were the same 

(communication with physicians, workload, and uncertainty concerning treatment) for male 

and female RNs with modest fluctuations in priority between the first two RFRs.   In the 

general population males typically report lower perceived stress than females, however these 

findings are not related to nurses specifically, nor nursing stress risk factors [62].   

 Polit and Beck suggested a significant amount of gender bias exists in nursing research 

[63].  In reviewing 300 nursing studies, they reported females outnumbered male participants 

80% of the time, and 34% of nursing studies only recruited females (ibid.).  Male participants 

were under represented in nursing research even though the number of male RNs has 

increased in the US from 5% before 1990 to 11% in 2013 [63, 64].  California exceeded the 

US national average with 14% male RNs in 2008, yet this growth as leveled off to 12% in 
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2012 [65].  The present study even with recruitment materials focused on male RNs only 

achieved 17% (n = 28) male RN participants.  

Nursing Stress RFR Differences by Ethnicity: Lack of support from other nursing peers 

creates occupational stress for Hispanic RNs.  The present study notably found 

communication with other nurses for Hispanics at RFR 3 compared to non-Hispanics at RFR 

7.  Support from other nurses is considered a key factor in reducing stress in the nursing 

workforce [66].  This community hospital is based in a regional area with > 50% Hispanic 

population, however the nursing staff is primarily non-Hispanic [67].  Fifteen percent (15%) 

of the current US population is Hispanic and expected to grow to 30% by 2050 [68].  

However, Hispanic nurses comprise only 1.7% of the RN workforce in the US (ibid.).  As the 

number of Hispanic patients increase a disproportional burden of nursing workload shifts to 

Hispanic nurses (ibid).  Hispanic RNs are tasked with navigating cultural patient challenges 

in addition to their own patient workloads (ibid.).  Moceri [68] conducted a national survey 

of Hispanic nurses and found 77% of Hispanic RNs reported experiencing ethnic bias in the 

workplace.  Bias took many forms including bullying, increased workloads, explaining 

cultural sensitive issues to other nurses, acting as ad-hoc interpreters, translating medical 

English, negative comments from other nurses about Hispanics, and being isolated to 

Hispanic patient caregiving [68, 69].  Additionally, some patients requested the removal of a 

Hispanic RN from their care for no legitimate reason (ibid.).  These forms of bias create low 

levels of nursing support and barriers between ethnic nursing groups (ibid.).   

Nursing Stress RFR Differences by Race:  The present study also found non-white RNs 

rated inadequate preparation for role at RFR 2 compared to white RNs at RFR 5.  The NSS 

inadequate preparation for role category included survey questions concerning the emotional 
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needs of patients and family members during illness [6].  With a racially diverse RN 

workforce this potentially relates to language barriers and low cultural competency [70, 71].  

Healthcare organizations are involved in a global race for nursing talent with international 

educated nurses (IENs) emigrating from Asian countries including the Philippines, as well as 

Canada, India, and United Kingdom into large urban US cities [70-72].  A racially diversified 

RN workforce largely comprised of IENs has created concerns about the lack of uniform 

nursing education, competency skills, and cultural sensitivities (ibid.).  IENs are highly 

educated and in some cases possess higher degrees, earn higher salaries, and maintain better 

employment rates than US educated nurses [72].  Yet, IENs have noteworthy issues 

associated with communication, understanding and using medical technology, and initially 

adapting to their new country’s healthcare environment [70, 71].  Solutions to mitigate these 

issues have been focusing on policies about nursing residency transition programs (ibid.).   

IENs immigrate to the US working at larger urban healthcare systems with RNs relocating to 

California (26%), New York (11.5%), Texas (10.2%), and Florida (9.6%) [72].   

Pasca and Wagner [73] reported occupational stress empirical research is largely devoid 

of cross-cultural analysis and its impact on creating a compatible workplace organizational 

structure.  Immigrant employees face discrimination and negative feedback from native-born 

co-workers and supervisors leading to feelings of lack of social support in the workplace 

(ibid.).  Something as simple as a ‘yes’ or ‘no’ answer can lead to miscommunication in a 

fast paced acute care patient setting [40].  Lambert et al. (ibid.) in a study concerning RN 

stress factors in Japan, Thailand, South Korea, and US Hawaii discussed the cultural need for 

harmony among Asian RNs impacting nursing practice.  Asian nurses had a propensity to 

speak only positive terms with a tendency to never say ‘no’ (ibid.).  
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Limitations:  The present study’s finding are relative and should be primarily used to 

derive specific interventions for nursing stress risk factors within community hospital 

settings, and do not represent normative values about the larger nursing industry.  Until 

further OSRA nursing studies can be conducted in ethnic and racially diverse RN study 

populations, the present study’s findings concerning Hispanic RNs having higher stress 

associated with communications with other RNs, or non-white RNs having higher stress 

related to inadequate preparation for role are only generalizable to the present study.  In 

addition to the limitations outlined in Appendix B based on the use of cross-sectional study 

design, the OSRA models tested were based solely on quantitative data.  Additional RN and 

healthcare organizational focus group interviews could provide qualitative data used to 

triangulate results [22].  

 

Conclusions 

Implications for US Occupational Health and Safety:  This study is the beginning of a 

program of research to introduce a quantitative OSRA process initiated in Europe to US 

worksites to identify and rank occupational stress risk factors for strategic prioritization and 

alignment with interventional resources.   Although this study’s results are limited to a 

community hospital organization, the OSRA process is applicable to any workplace setting.  

US employers currently have limited methods and empirical findings on work-sector specific 

occupational stress RFRs.  Quantitative OSRA is a powerful tool which government agencies 

responsible for occupational health and safety could recommend and consider funding formal 

research initiatives to address occupational stress in all work-sectors (agriculture, forestry 

and fishing, construction, healthcare and social assistance, manufacturing, mining, oil and 
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gas extraction, public safety, services, transportation, warehousing and utilities, and 

wholesale and retail trade).  Researchers must develop valid instruments for measuring work-

sector specific risk factors to introduce controls for occupational stress at the organizational 

and industry level.  With continuous replication of OSRA within and between work-sectors, 

this process could elucidate US industry health and safety best practices, and propel US 

policy development for mandated employer based OSRA/RM.  

Implications for Nursing Occupational Health:  The present study focused on nurses as a 

first-test-case high-stress occupation.  More OSRA nursing studies are needed on a wider US 

geographic area to create normative values of comparison including stratum for gender, 

ethnicity, and race.  Intervention, intervention effectiveness, and organizational change 

studies are needed to mitigate high nursing stress risk factors (communication with 

physicians, workload, and uncertainty concerning treatment) emanating from healthcare 

organizational challenges and the implications for improved patient care outcomes.  
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TABLES 
 
Table 1: OSRA Model Types & Variables 
 

 
  

OSRA
Model
Type Author Model Variables

I Clarke and Cooper [13] Exposure x Consequence
II-A Biron et al. [12] Exposure x Coping (w/ HP lifestyle) x Consequence
II-B Biron et al. [12] Exposure x Coping (w/ Perceived nature contact) x Consequence

OSRA Abbrev./ Survey OSRA
Var. Represents Measures Survey Instrument Variable Items Model
E Exposure Nursing stress risk factors Nursing Stress Scale NSS All

Workload nss_wk 6
Death & dying nss_dd 7
Inadequate role preparation nss_ipr 3
Staff support nss_ss 3
Uncertainty concerning treatment nss_uct 5
Communication w/ physicians nss_cwp 5
Communication w/ other nurses nss_cwn 5

C Consequence Stress w/ daily living Perceived Stress Scale PSS14 14 All

K Non-adaptive Coping HP lifestyle Health Promoting Lifestyle Profile II HPLP-II 52 II-A
K Non-adaptive Coping Perceived nature contact Perceived Nature Benefits Quest. PNBQ 11 II-B
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Table 2:  OSRA Model I – Exposure X Consequence 
 

 
 
 
Table 3:  OSRA Model II-A or II-B – Exposure X Coping X Consequence 
 

 
 
 
Table 4:  NSS Total and Subscale Means for Exposure  

 
 

Column:            1 2 3 4 5
Nursing Stress Scale Exposure Consequence Risk Rank
Risk Factor E  R2of E & PSS Risk = E x C Assigned
Description NSS u C = 0 to 1 Risk = 0 to 100 Rank = 1 - 7
Workload
Death & Dying
Inadequate preparation for role
Staff support
Uncertainty concerning treatment
Communciation with physicians
Communication with other nurses

Column:           1 2 3 4 5
Nursing Stress Scale Exposure X Coping Consequence Risk Rank
Risk Factor EK  R2of EK & PSS EK x C Assigned
Description (NSS u) (HPLP-II u) C = 0 to 1 Risk = 0 to 100 Rank = 1 - 7
Workload
Death & Dying
Inadequate preparation for role
Staff support
Uncertainty concerning treatment
Communciation with physicians
Communication with other nurses

Total
RNs Females Males Hispanic Non-Hisp. Whites Non-Whit.

n=161 n=133 n=28 n=32 n=129 n=71 n=90
mean mean mean mean mean mean mean

Total NSS 1.435 1.421 1.503 1.395 1.445 1.320 1.581
Nursing Stress Risk Factors

Workload 1.686 1.673 1.750 1.703 1.682 1.656 1.725
Death/Dying 1.423 1.399 1.537 1.426 1.422 1.356 1.509

Inadequate Preparation for Role 1.418 1.404 1.488 1.406 1.421 1.241 1.643
Staff Support 1.034 1.059 0.917 0.981 1.048 0.927 1.170

Uncertainty Concerning Treatment 1.455 1.397 1.729 1.379 1.473 1.320 1.625
Communication w/Physicians 1.595 1.565 1.736 1.520 1.613 1.444 1.785

Communication w/Nurses 1.220 1.254 1.059 1.115 1.246 1.024 1.468

GENDER ETHNICITY RACE
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Table 5: OSRA Consequence Variable for Total RN Study Population & Per Stratum  

 
 
(Enlargements of Table 5 – 5A through 5D) 
5A: Consequence for Total RN Study Population 

 
 
5B:  Consequence by Gender 

 
 

Non-Hispanics (n=129)
OSRA MODEL I II-A II-B I II-A II-B I II-A II-B I II-A II-B I II-A II-B I II-A II-B I II-A II-B

NSS Risk Factors C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2) C (R2)
Workload 0.124* 0.238* 0.034* 0.100* 0.239* 0.018 0.338* 0.250* 0.159* 0.292* 0.483* 0.085 0.092* 0.181* 0.022 0.237* 0.305* 0.064* 0.030 0.150* 0.004

Death/Dying 0.043* 0.191* 0.023 0.045* 0.228* 0.018 0.050 0.067 0.063 0.056 0.312* 0.045 0.041* 0.161* 0.015 0.047* 0.211* 0.036 0.031 0.156* 0.004
Inadequate Preparation for Role 0.068* 0.190* 0.037* 0.077* 0.228* 0.035* 0.041 0.043 0.058 0.056 0.278* 0.051 0.072* 0.171* 0.030* 0.064* 0.178* 0.036 0.059* 0.193* 0.026

Staff Support 0.088* 0.169* 0.044* 0.086* 0.185* 0.039* 0.091 0.067 0.105 0.045 0.209* 0.004 0.100* 0.165* 0.054* 0.091* 0.176* 0.048* 0.076* 0.156* 0.033
Uncertainty Concerning Treatment 0.067* 0.194* 0.027* 0.072* 0.234* 0.019 0.105 0.084 0.097 0.092 0.351* 0.052 0.059* 0.160* 0.019 0.097* 0.239* 0.033 0.037 0.141* 0.014

Communication w/Physicians 0.125* 0.261* 0.040* 0.124* 0.283* 0.029* 0.170* 0.176* 0.123 0.197* 0.420* 0.104 0.107* 0.222* 0.025 0.140* 0.283* 0.042* 0.097* 0.224* 0.025
Communication w/Nurses 0.061* 0.184* 0.030* 0.059* 0.198* 0.022 0.059 0.082 0.095 0.199* 0.459* 0.136* 0.039* 0.138* 0.013 0.085* 0.212* 0.043 0.030 0.146* 0.006

Number of 'C' Values @ 0.05 SS 7 7 6 7 7 3 2 2 1 3 7 1 7 7 2 7 7 4 3 7 0

*Reliability Correlation in Model statistically significant @ alpha = 0.05
Strength Correlation value is the highest between the three OSRA models per stratum

GENDER ETHNICITY
Non-Whites (n=90)Whites (n=71)

Total RN Study RACE
(n=161) Females (n= 133) Males (n=28) Hispanics (n = 32)

OSRA MODEL I II-A II-B
NSS Risk Factors C (R2) C (R2) C (R2)

Workload 0.124* 0.238* 0.034*
Death/Dying 0.043* 0.191* 0.023

Inadequate Preparation for Role 0.068* 0.190* 0.037*
Staff Support 0.088* 0.169* 0.044*

Uncertainty Concerning Treatment 0.067* 0.194* 0.027*
Communication w/Physicians 0.125* 0.261* 0.040*

Communication w/Nurses 0.061* 0.184* 0.030*
Number of 'C' Values @ 0.05 SS 7 7 6

*Reliability Correlation in Model statistically significant @ alpha = 0.05
Strength Correlation value is the highest between the three OSRA models per stratum

(n=161)
Total RN Study

OSRA MODEL I II-A II-B I II-A II-B
NSS Risk Factors C (R2) C (R2) C (R2) C (R2) C (R2) C (R2)

Workload 0.100* 0.239* 0.018 0.338* 0.250* 0.159*
Death/Dying 0.045* 0.228* 0.018 0.050 0.067 0.063

Inadequate Preparation for Role 0.077* 0.228* 0.035* 0.041 0.043 0.058
Staff Support 0.086* 0.185* 0.039* 0.091 0.067 0.105

Uncertainty Concerning Treatment 0.072* 0.234* 0.019 0.105 0.084 0.097
Communication w/Physicians 0.124* 0.283* 0.029* 0.170* 0.176* 0.123

Communication w/Nurses 0.059* 0.198* 0.022 0.059 0.082 0.095
Number of 'C' Values @ 0.05 SS 7 7 3 2 2 1

*Reliability Correlation in Model statistically significant @ alpha = 0.05
Strength Correlation value is the highest between the three OSRA models per stratum

GENDER
Females (n= 133) Males (n=28)
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5C:  Consequence by Ethnicity 

 
 
5D:  Consequence by Race  
 

 
 
 
 
 
 
 
 
 
 

Non-Hispanics (n=129)
OSRA MODEL I II-A II-B I II-A II-B

NSS Risk Factors C (R2) C (R2) C (R2) C (R2) C (R2) C (R2)
Workload 0.292* 0.483* 0.085 0.092* 0.181* 0.022

Death/Dying 0.056 0.312* 0.045 0.041* 0.161* 0.015
Inadequate Preparation for Role 0.056 0.278* 0.051 0.072* 0.171* 0.030*

Staff Support 0.045 0.209* 0.004 0.100* 0.165* 0.054*
Uncertainty Concerning Treatment 0.092 0.351* 0.052 0.059* 0.160* 0.019

Communication w/Physicians 0.197* 0.420* 0.104 0.107* 0.222* 0.025
Communication w/Nurses 0.199* 0.459* 0.136* 0.039* 0.138* 0.013

Number of 'C' Values @ 0.05 SS 3 7 1 7 7 2

*Reliability Correlation in Model statistically significant @ alpha = 0.05
Strength Correlation value is the highest between the three OSRA models per stratum

ETHNICITY
Hispanics (n = 32)

OSRA MODEL I II-A II-B I II-A II-B
NSS Risk Factors C (R2) C (R2) C (R2) C (R2) C (R2) C (R2)

Workload 0.237* 0.305* 0.064* 0.030 0.150* 0.004
Death/Dying 0.047* 0.211* 0.036 0.031 0.156* 0.004

Inadequate Preparation for Role 0.064* 0.178* 0.036 0.059* 0.193* 0.026
Staff Support 0.091* 0.176* 0.048* 0.076* 0.156* 0.033

Uncertainty Concerning Treatment 0.097* 0.239* 0.033 0.037 0.141* 0.014
Communication w/Physicians 0.140* 0.283* 0.042* 0.097* 0.224* 0.025

Communication w/Nurses 0.085* 0.212* 0.043 0.030 0.146* 0.006
Number of 'C' Values @ 0.05 SS 7 7 4 3 7 0

*Reliability Correlation in Model statistically significant @ alpha = 0.05
Strength Correlation value is the highest between the three OSRA models per stratum

RACE
Whites (n=71) Non-Whites (n=90)
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Table 6:  Model II-A RN Total Study Population Stress Risk Factor Rankings  
 

 
 
 
Table 7:  Final RFR Mapping  
 

 
 
 
 
 
 
 
 
 
 
 

Total RN Exposure Coping Interaction Consequence
Population E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.621 4.010 22.541 0.2381 5.367 2
nss_dd 4.744 4.010 19.022 0.1910 3.633 4
nss_ipr 4.727 4.010 18.957 0.1903 3.607 5
nss_ss 3.448 4.010 13.826 0.1691 2.338 7
nss_uct 4.849 4.010 19.444 0.1935 3.762 3
nss_cwp 5.315 4.010 21.314 0.2607 5.556 1
nss_cwn 4.066 4.010 16.306 0.1843 3.005 6

Total
RN Study Females Males Hispanics Non-Hisp. Whites Non-Whit.

n= 161  (n=133)  (n=28)  (n=32) (n=129)  (n=71) (n=90)
NSS Risk Factors

Workload !" !" #" #" !" #" $"
Death/Dying %" &" % &" &" %" %"

Inadequate Preparation for Role &" %" ' '" $" &" !"
Staff Support (" (" ( (" '" (" ("

Uncertainty Concerning Treatment $" $" $ %" %" $" &"
Communication w/Physicians #" #" !" !" #" !" #"

Communication w/Nurses '" '" & $" (" '" '"

* Correlation in Model statistically significant with alpha = 0.05

High Stress Factors (Rank 1, 2, or 3)
Medium Stress Factors (Rank 4 or 5)
Low Stress Factors (Rank 6 or 7)

Gender Ethnicity Race
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SUPPLEMENTAL INFORMATION A – NURSING STRESS SCALE  
 
Indicate on a 4 point scale how frequently you experience the following situations as stressful 
in your present position and daily work setting.   
 
0 (never)   1 (occasionally)   2(frequently)    3 (very frequently) 
 
Factor I:  Workload 
1. Breakdown of the computer or technical device 
2. Unpredictable staffing and scheduling 
3. Too many non-nursing tasks required, such as clerical work 
4. Not enough time to provide emotional support to a patient 
5. Not enough time to complete all of my nursing duties 
6. Not enough staff to adequately cover the unit 
 
Factor II:  Death and dying 
7. Performing procedures that patients experience as painful 
8. Feeling helpless in the case of a patient who fails to improve 
9. Listening or talking to a patient about his/her approaching death 
10. The death of a patient 
11. The death of a patient with whom you developed a close relationship 
12. Physician not being present when a patient dies 
13. Watching a patient suffer 
 
Factor III:  Inadequate preparation for role 
14. Feeling inadequately prepared to help with the emotional needs of a patient’s family 
15. Being asked a question by a patient for which I do not have a satisfactory answer 
16. Feeling inadequately prepared to help with the emotional needs of a patient 
 
Factor IV:  Staff support 
17. Lack of an opportunity to talk openly with other unit personnel about problems on the 

unit 
18. Lack of an opportunity to share experiences and feelings with other personnel on the unit 
19. Lack of opportunity to express to other personnel on the unit my negative feelings toward 

patients 
 
Factor V:  Uncertainty concerning treatment 
20. Inadequate information from a physician regarding the medical condition of a patient 
21. A physician ordering what appears to be inappropriate treatment for a patient  
22. A physician not being present in a medical emergency 
23. Not knowing what a patient or a patient’s family ought to be told about the patient’s 

medical condition and its treatment 
24. Uncertainty regarding the operation and functioning of specialized equipment 
 



	  
	  

	  

171 

Factor VI:  Communication with physicians 
25. Criticism by a physician 
26. Conflict with a physician 
27. Fear of making a mistake in treating a patient 
28. Disagreement concerning treatment of a patient 
29. Making a decision concerning a patient when the physician is unavailable 
 
Factor VII:  Communication with other nurses 
30. Conflict with a supervisor 
31. Floating to other units that are short-staffed 
32. Difficulty in working with a particular nurse (or nurses) outside the unit 
33. Criticism by a supervisor 
34. Difficulty in working with a particular nurse (or nurses) on the unit 
 
 
SUPPLEMENTAL INFORMATION B – DATA TRANSFORMATION METHODS 
 
Transform Exposure (E):  (a) compute raw mean score per occupational stress risk factor; (b) 
transform raw mean of E for each risk factor into a 0 to 10 scale; (c) if range of scale does 
not contain zero, subtract constant to get a minimum of zero and place in the numerator of 
the equation; (d) for denominator use the maximum scale value minus constant used in item 
c; (e) multiply the equation x 10 to obtain a 0 -10 score.   
 

Example:  NSS used a Likert scale of 0 – 3; NSS mean of an RN population score for 
NSS workload = 1.69; since NSS scale has zero as the base scale value, no constant is 
subtracted; therefore use 1.69 – 0 / 3 = 0.563 x 10 = 5.63 to represent E. 

 
Transform Non-adaptive Coping (K):  (a) transform raw mean scores for each adaptive 
coping factor using the same method as exposure (E) above; (b) compute the inverse to 
obtain the non-adaptive coping factor (K non-adaptive coping = 10 – K adaptive coping).   
 

Example: HPLP-II used a scale of 1 – 4: an RN HPLP-II total mean = 2.79; since HPLP-
II does not have a zero base scale a constant of 1 is subtracted; therefore use 2.79 -1 / (4-
1) = 0.597 x 10 = 5.97 adaptive coping; for K non-adaptive coping =10 – 5.97 = 4.03  

 
Example:  PNB used a scale of 1 – 7; an RN participant’s PNB total mean = 6.36; since 
PNB does not have zero base scale a constant of 1 is subtracted; therefore use 6.36 -1 / 
(7-1) = 0.893 x 10 = 8.93 adaptive coping; then K non-adaptive coping =10 – 8.93 = 1.06   

 
 
 
 



	  
	  

	  

172 

SUPPLEMENTAL INFORMATION C – FINAL RISK FACTOR CALCULATIONS  
BY GENDER, ETHNICITY, AND RACE 
 
Gender:  Female 

 
Gender:  Male 

 
Ethnicity:  Hispanic 

 

Exposure Coping Interaction Consequence
Female E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.576 4.007 22.345 0.2394 5.349 2
nss_dd 4.664 4.007 18.688 0.2277 4.255 5
nss_ipr 4.678 4.007 18.746 0.2276 4.267 4
nss_ss 3.530 4.007 14.147 0.1849 2.616 7
nss_uct 4.657 4.007 18.659 0.2341 4.368 3
nss_cwp 5.216 4.007 20.901 0.2829 5.913 1
nss_cwn 4.179 4.007 16.747 0.1979 3.314 6

Exposure Coping Interaction Consequence
Male E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.833 4.027 23.491 0.2502 5.877 1
nss_dd 5.122 4.027 20.628 0.0673 1.388 4
nss_ipr 4.960 4.027 19.975 0.0426 0.851 6
nss_ss 3.056 4.027 12.305 0.0667 0.821 7
nss_uct 5.762 4.027 23.203 0.0844 1.958 3
nss_cwp 5.786 4.027 23.299 0.1763 4.108 2
nss_cwn 3.529 4.027 14.210 0.0820 1.165 5

Exposure Coping Interaction Consequence
Hispanic E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.677 3.896 22.118 0.4834 10.692 1
nss_dd 4.753 3.896 18.518 0.3123 5.783 5
nss_ipr 4.688 3.896 18.263 0.2779 5.075 6
nss_ss 3.271 3.896 12.743 0.2085 2.657 7
nss_uct 4.596 3.896 17.905 0.3508 6.281 4
nss_cwp 5.067 3.896 19.740 0.4197 8.285 2
nss_cwn 3.717 3.896 14.480 0.4593 6.651 3
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Ethnicity:  Non-Hispanic 

 
Race:  White 

 
Race:  Non-White 

 
 

 

Exposure Coping Interaction Consequence
Non-Hispan. E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.607 4.038 22.644 0.1809 4.096 2
nss_dd 4.741 4.038 19.147 0.1613 3.088 5
nss_ipr 4.737 4.038 19.131 0.1710 3.271 3
nss_ss 3.492 4.038 14.101 0.1652 2.330 6
nss_uct 4.912 4.038 19.835 0.1596 3.166 4
nss_cwp 5.377 4.038 21.713 0.2217 4.814 1
nss_cwn 4.153 4.038 16.771 0.1375 2.306 7

Exposure Coping Interaction Consequence
White E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.519 3.933 21.704 0.3047 6.613 1
nss_dd 4.519 3.933 17.771 0.2109 3.748 4
nss_ipr 4.136 3.933 16.266 0.1783 2.900 5
nss_ss 3.091 3.933 12.158 0.1764 2.145 7
nss_uct 4.400 3.933 17.305 0.2387 4.131 3
nss_cwp 4.815 3.933 18.937 0.2827 5.353 2
nss_cwn 3.415 3.933 13.430 0.2115 2.841 6

Exposure Coping Interaction Consequence
Non-White E K EK C Rank
Risk Factor nss u hplp u (E)*(K) EK w/PSS Risk Risk
Variable transform transform R2 Factor Factor
nss_wk 5.751 4.108 23.625 0.1503 3.551 3
nss_dd 5.029 4.108 20.658 0.1555 3.212 4
nss_ipr 5.477 4.108 22.500 0.1929 4.340 2
nss_ss 3.900 4.108 16.020 0.1564 2.506 7
nss_uct 5.418 4.108 22.256 0.1413 3.145 5
nss_cwp 5.949 4.108 24.439 0.2244 5.484 1
nss_cwn 4.892 4.108 20.096 0.1460 2.934 6


