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BACKGROUND
Problem

According to the Health Resources and Services Administration (2007), the current national nursing shortage is anticipated to grow to 20% by 2015. This increase is due to several factors, including an increase in demand from the aging population and an aging nursing workforce (Health Resources and Services Administration, 2007). 

The nursing shortage is even more acute in rural settings where nurse to population ratios are significantly lower, nursing vacancies are more common, and nursing recruitment has been a continual struggle (Skillman, Palazzo, Keepnews, & Hart, 2006). Further compounding the situation, rural populations have higher rates of chronic illness, occupational mortality/morbidity, infant and maternal mortality, teen pregnancy, accidental deaths, and mental illness. Higher levels of poverty, higher concentrations of children and elderly, and higher percentages of uninsured are also characteristics of rural populations. Rural adults more commonly engage in unhealthy lifestyle behaviors such as smoking, not wearing seatbelts, and not exercising regularly. They are also less apt to seek preventive care such as mammographies, Pap smears, or blood pressure checks. These factors all impact the health of rural people and the demand for nursing services (Bigbee, 1993, 2007; Bushy, 2000, 2001).
The recent Institute of Medicine’s report, The Future of Nursing: Leading Change, Advancing Health, highlights the need for data collection on a state and regional level in order to accurately anticipate nursing workforce requirements (2010). In Idaho, where ninety percent of the state is designated as a health professions shortage area, the nursing shortage looms large. Idaho’s Nursing Workforce Center reports that Idaho’s number of licensed nurses per 100,000 people ranks 48th in the nation and Idaho’s rural hospitals’ nurse vacancy rates are up to 50% higher than their urban counterparts’ (Idaho Nursing Workforce Center, 2006). According to a recently released Idaho Department of Labor report, 60% of Idaho’s registered nurses are 45 and older, up from 53% in 2008 (Idaho Department of Labor, 2011). Recruitment and retention of nurses in rural critical access hospitals are significant issues that require unique research-based approaches.

Recently published studies reveal continuing education opportunities, stress levels, community satisfaction, level of education, length of employment, scheduling, and autonomy as factors which impact job satisfaction among various samples of rural nurses (Bolin, Peck, Moore,  & Ward-Smith, 2011; Stewart et al, 2011).

Phase I
This project expanded on the recent work of Drs. David Schmitz and Ed Baker, also supported by funding from the Idaho Office of Rural Health and Primary Care, that assessed rural Family Medicine physician recruitment and retention challenges experienced by administrators of rural hospitals and practicing rural Family Medicine physicians in Idaho. Suggesting a concept of a “community apgar score” for rural Idaho medical staff environments, it was their hypothesis that identifiable parameters (e.g. geographic remoteness, scope of services in community, scope of services provided by Family Practice Physicians, loan repayment programs, etc.) impact a community's ease of Family Medicine physician staffing.  Objective measurement tools were developed and utilized with onsite interviews. Analysis of the results identified those parameters that could be modified by communities (and hospital partners) to improve ease of medical staffing and to assist in building models that work. Ideally, characteristics of "best practices" communities were identified. This work could be foundational in assisting future work force staffing programs in improving access of rural Idaho patients to local quality medical care. Drs. Schmitz and Baker’s work resulted in the development and application of the Community Apgar Questionnaire (CAQ). The CAQ is a tool utilized to facilitate rural communities’ physician recruitment and retention efforts.  The CAQ has been well received by rural communities throughout Idaho and beyond and development of a similar tool for rural nurse recruitment and retention was sought. 
Phase I of this project culminated in the development of the Nursing Community Apgar Questionnaire (NCAQ). An extensive literature review was performed in order to identify those factors which impact rural nurse recruitment and retention. Although the literature specific to rural nursing was scarce, 75 factors were identified throughout the literature as potentially impacting nursing recruitment and retention, in both rural and urban settings.  Review by content experts, current rural nurse executives, practicing rural nurses, students enrolled in a rural nursing elective course, and the Rural Connection Board of Directors provided content validity. Based on feedback regarding the most seminal factors, the list of factors was reduced to 50, consistent with the previous CAQ tool. These 50 factors were grouped into five classifications of 10 factors each, consistent with the format of the physician CAQ. Sixteen of the 50 factors were included in both the physician and nurse CAQ. Drs. Schmitz and Baker provided consultation to ensure consistency with the physician factor identification process.
METHODOLOGY

Phase II

Approval was obtained through the Institutional Review Board at Boise State University to begin  Phase II of the study and initiate data collection. Phase II of the project entailed piloting the NCAQ. The goal of the research was the validation of the NCAQ as an objective tool by which factors impacting nursing recruitment and retention could be identified and measured. 
Similar to the physician CAQ methodology, twelve critical access hospitals were chosen for piloting the NCAQ. Based on recommendations from the Idaho Office of Rural Health and Primary Care, Idaho Alliance of Leaders in Nursing, and Rural Connection, six of the hospitals were identified as those that had historically performed well with nurse recruitment and retention (alphas), and six were identified as those that had historically struggled (betas). One of the twelve critical access hospitals declined to participate. The number of critical access hospitals that ultimately participated in the NCAQ tool pilot process was eleven, five alphas and six betas. Dr. Schmitz provided methodology consultation on administering the NCAQ tool to facilitate methodological consistency with the physician CAQ testing process. 
Following informed consent, the NCAQ was completed during on-site visits. The participants were assured that all efforts to maintain confidentiality would be made and all results would be aggregated. At each of the eleven critical access hospitals the NCAQ was administered via separate interviews with a nursing administrator and a practicing nurse by the principal investigator. One critical access hospital had two practicing nurses participate in addition to their nursing administrator. At each facility a survey examining recruitment and retention practices, to assess the accuracy of the alpha and beta designations, was also completed by each participant.
Data were collected from a total of 23 participants, eleven nursing executives and 12 practicing nurses. The data consisted of the ratings of each of the 50 factors from the NCAQ in two categories, one ranging from a major advantage to a major challenge (+2 to -2), and the other category ranging from very unimportant to very important (1 to 4).  Qualitative data were also obtained via three open-ended questions in the NCAQ that asked participants to identify the greatest barriers to nurse recruitment and retention, what they believed could be done to overcome those barriers, and what reasons a candidate had provided for declining a position as well as what that candidate ended up doing instead, if known. Additional quantitative and qualitative data were collected from the survey results regarding the facilities’ recent recruitment and retention history. 
RESULTS
Description of the Sample and Facilities

The sample included 23 individuals employed in 11 rural critical access hospitals (5 alphas and 6 betas), including 11 Administrators, and 12 practicing nurses (10 RNs and 2 LPNs).   The administrators reported that the mean number of full-time RNs in their facilities was 22.6 (SD=15.9) and 6.2 (SD=6.3) for full-time LPNs.   The mean number of full-time RNs and LPNs currently being recruited for was .36 (SD=6.27) for RNs and .09 (SD=.67) for LPNs.  The mean average number of years of service of current RNs in the participating hospitals was 9.3 (SD=4.9) and also 9.3 (SD=6.8) for current LPNs.   The mean number of nurse resignations in the past year was reported as 6.3 (SD=5.4).  Eighty-two percent of the administrators reported that the average length of time to fill nurse vacancies was three months or less.  The administrators reported that 18.2% of the hospitals currently offer loan repayment, 27.3% provide relocation assistance and 72.7% offer tuition reimbursement for their nurses.  In terms of practice environment, 54.5% of the administrators reported that nurses are required to practice on all units, 90.9% reported that nurses participate in decision making and 81.8% stated that nurses take call in their facility.  Eighty-two percent of the administrators reported that they provide continuing education opportunities at their facility. Among the administrators, the level of satisfaction in relation to their hospital environment (see Table 1) was generally quite high.
Table 1.  Administrators Satisfaction Levels with the Hospital Environment
	
	% Satisfied or very satisfied

	Quality of current nursing staff
	89.8

	Ability to arrange coverage for leaves 
	100

	Ability to recruit and retain nurses
	90.0


Among the practicing nurses in the sample, the mean age was 42 years (SD=9.8) and 100% were female.  The nurses reported a mean of 12.7 (SD=11.7) years in practice and a mean of 9.8 (SD=10.0) years in the facility.  Fifty-five percent of the nurses lived within 40 miles of the facility.  They worked an average of 32 hours/week and were on call for an average of 3.4 hours/week.  All of the nurses stated that they would encourage other nurses to work at their facility and 90.9% indicated that they would encourage other nurses to work in rural settings in general. The level of satisfaction among the practicing nurses in relation to their hospital environment is displayed in Table 2, which indicates high levels of satisfaction in all areas addressed.

Table 2.  Practicing Nurses’ Satisfaction Levels with Hospital Environment

	
	% Satisfied or very satisfied

	Compensation level
	90.9

	Coverage for leaves
	100

	Ability of hospital to recruit qualified nurses
	72.7

	Current practice environment
	89.9

	Average # of patients assigned
	100

	Ability to impact decision making 
	72.7

	Relationship with medical staff
	89.9

	CE opportunities
	72.7


NCAQ Item Analysis

Each of the 50 NCAQ items was descriptively analyzed.  Mean challenge/advantage and importance scores were computed and the items ranked by mean to identify items with the highest advantage, highest challenge and greatest importance scores.  The top ranking items in each of these areas are listed in Tables 3, 4 and 5 below.  
Table 3.  NCAQ with the Highest Advantage Ratings
	Item
	mean

	49. Family-friendly environment
	1.78

	4. Recreational opportunities*
	1.77

	35. Manageable workload/ Increased time with patients
	1.48

	42. Emergency medical services*
	1.43

	37. Emphasis on patient safety/High quality care
	1.30

	36. Ethical climate
	1.26

	34. Positive relationships/communication among different generations of nurses
	1.17

	46. Image of rural health care & nursing/Positive image portrayed by nurses of job environment
	1.04

	28. Effective partnership between medical & nursing staff
	1.00


Table 4.  NCAQ with the Highest Challenge Ratings
	Item
	mean

	5. Spousal/partner satisfaction (education, work, general)*
	-1.09

	13. Moving allowance*
	-0.96

	15. Day Care
	-0.83

	24. Professional development opportunities/career ladders
	-0.83

	3. Social networking*
	-0.61

	32. Electronic medical records (EMR)*
	-0.59

	25. Thorough orientation/preceptorship for new nurses
	-0.48

	43. Welcome & recruitment program*
	-0.46

	9. Size of Community
	-0.39

	16. Salary 
	-0.22

	38. Evidence-based practice/opportunities for research
	-0.09

	2. Demographics/ patient mix*
	-0.04

	18. Housing Availability/Affordability
	0


Table 5.  NCAQ Items Rated Most Important

	Item
	mean

	16. Salary 
	3.91

	5. Spousal/partner satisfaction (education, work, general)*
	3.83

	25. Thorough orientation/preceptorship for new nurses
	3.83

	6. Schools (K12 & higher education)*
	3.83

	42. Emergency medical services*
	3.83

	12. Benefits (general)
	3.82

	18. Housing Availability/Affordability`
	3.78

	39. Autonomy/Respect
	3.78

	30. Job satisfaction/morale level
	3.78

	40. Stress levels
	3.74

	41. Perception of quality*
	3.74

	28. Effective partnership between medical & nursing staff
	3.74

	37. Emphasis on patient safety/High quality care
	3.74


*items common with the physician CAQ

Total mean advantage/challenge and importance scores were also computed by NCAQ category (see Table 6).  These results suggest that overall, all categories were seen as advantages, particularly in relation to the practice environment/scope and community/practice support categories.  However, in terms of total importance scores, the management/decision making and economic/resource categories ranked highest.
Table 6.   Mean NCAQ Total Scores by Category
	NCAQ Category
	Mean Advantage/ Challenge Total Score
	Mean Importance Total Score

	Geographic
	2.33
	32.45

	Economic/Resources
	.78
	34.86

	Management/Decision Making
	3.61
	35.09

	Practice Environment/Scope
	6.18
	34.82

	Community/Practice Support
	5.68
	32.80


Weighted NCAQ Computed Scores

Consistent with the physician CAQ analysis, a weighted combined score was also computed for each item consisting of the advantage/challenge rating x the importance score.  The weighted scores were then summed by category and the total scale.  The highest and lowest items by mean weighted scores are presented in tables 7 and 8.  The mean weighted score totals by category and for the total scale are presented in Table 9.  The computation of the weighted scores as well as the scores by category and total scores was limited by the fact that there were several missing values, particularly for Item 43 – Welcoming and recruitment program.  
Table 7. Highest Ranking Items Based on Mean Weighted Scores

	NCAQ Item
	Mean Weighted Score

	49.  Family friendly environment
	6.48

	4. Recreation*
	6.32

	42. EMS*
	5.48

	35. Workload
	5.41

	37. Safety emphasis
	4.96

	36. Ethical climate
	4.43

	30. Autonomy
	4.13

	34. Positive intergenerational relationships
	4.00

	28. MD-nurse relationships
	3.96

	46. Image of job environment
	3.74


*items common with the physician CAQ

Table 8.  Lowest Ranking Items on Mean Weighted Score
	NCAQ Item
	Mean Weighted Score

	5.  Spouse satisfaction*
	-4.04

	15. Daycare
	-3.13

	24.  Career ladder
	-2.57

	13. Moving allowance*
	-2.52

	3. Social networking
	-2.04

	32. EMR*
	-1.91

	25. Orientation 
	-1.78

	43. Welcome/recruitment* (n=13)
	-1.31

	16. Salary
	-0.87

	9. Size of community
	-0.83


*items common with the physician CAQ

Table 9.  Total and Category-specific Mean Weighted Scores

	NCAQ Category
	Mean Weighted Scores

	Geographic
	9.10

	Economic/Resources
	3.91

	Management/Decision Making
	17.09

	Practice Environment/Scope
	21.19

	Community/Practice Support (n=12)
	21.83

	TOTAL (n=10)
	43.00


Comparisons Between alpha and beta Hospitals
The responses from alpha and beta facilities were statistically compared using chi-square and Mann-Whitney U tests.  The results indicated very few differences.  In relation to administrator and nurse survey responses, the only significant difference between the alpha and beta hospitals was in relation to the number of full-time RNs on staff, with alpha hospital participants reporting a mean of 34.1 and beta hospital participants reporting a mean of 13.1. It is important to note that there was no significant difference in the mean number of reported nurse resignations between the alpha and beta facilities.  There were also no statistically significant differences in the alpha and beta participants’ levels of satisfaction as listed in Tables 1 and 2, including the administrators’ satisfaction with their ability to recruit and retain nurses (100% of alpha and 80% of beta administrators reported being satisfied or very satisfied with their hospital’s ability to recruit qualified nurses). Similarly, among the practicing nurses, 80% of alpha and 67% of beta nurses reported being satisfied or very satisfied with their hospital’s ability to recruit qualified nurses (not statistically significantly different).  

When responses related to the level of advantage/challenge and importance of the 50 items on the NCAQ were compared between alpha and beta participants, a statistically significant difference was found for only 6 items (all including the advantage/challenge responses).  The comparative mean responses on each of these items are shown in Table 10.  In general, the item means from the beta hospitals indicated a lower level of advantage or greater levels of challenge for each of the six items, except for lifestyle, where the beta mean indicated a significantly higher level of advantage, while the alpha mean indicated a slight level of challenge.  Five out of the six of these items with significant differences fell in the demographics or economics sections of the NCAQ.  There were no significant differences in the importance ratings for any of the 50 NCAQ items.  However, when the total NCAQ category scores were compared, the alpha and beta hospitals were significantly different (p=.029) in relation to the economic/resources advantage/challenge total score (alpha = 4.40, beta = -2.00) and the community/practice support importance score (alpha = 28.75, beta = 34.27).
Table 10.  NCAQ  Items with Significant Alpha/Beta Differences

	NCAQ Item
	Alpha Advantage/ Challenge Mean
	Beta Advantage/ Challenge Mean

	2. Demographics/Patient mix
	.70
	-.62

	8. Lifestyle
	-.10
	1.46

	10. Nurses having trained/lived in rural areas
	1.10
	-.25

	12. Benefits (general)
	1.50
	-.62

	13. Moving allowance
	-.50
	-1.31

	36. Ethical climate
	1.70
	.92


When the alpha and beta hospitals were compared using the weighted item scores, again few differences were found.  As shown in Table 11 there was a significant difference between the alpha and beta facilities only in relation to the Economics section of the NCAQ.  When the individual items within this section were compared the only item in which there was a significant difference between the alpha and the beta responses was in relation to item #12 – Benefits, with the mean score for the beta hospitals significantly lower than the alpha hospitals (see Table 12).  Within the Economic section, it should be noted that the mean weighted score for the beta facilities was lower than the alphas for 8 out of the 10 items. The only other items in the entire scale with significant differences in the mean weighted scores between the alpha and beta hospitals were 8. Lifestyle; 10. Nurses having lived/trained in rural areas; 36. Ethical climate; and 47. Distance education access.  For all of these items except for #8, the mean alpha weighted score was significantly higher than the mean beta score.    Due to the missing data particularly among the alpha participants for question 43, the Community category and Total weighted scores could not be statistically compared between the alpha and beta hospitals.
Table 11. Comparison of alpha and beta Weighted Scores

	NCAQ Section
	Mean alpha weighted score
	Mean beta weighted score
	Significance

	Geographic section
	17.0
	1.9
	NS

	Economics section
	17.2
	-6.3
	p =.03

	Management section
	20.4
	14.5
	NS

	Practice section
	26.4
	17.3
	NS

	Community section
	23.0
	21.7
	*

	TOTAL
	19.0
	45.7
	*


* Unable to test due to missing values
Table 12. Comparison of alpha and beta Weighted Scores for Items in the Economics Section

	NCAQ Item
	Mean alpha weighted score
	Mean beta weighted score
	Significance

	11. Cost of Living
	1.2
	1.3
	NS

	12. Benefits
	5.8
	-2.1
	p =.002

	13. Moving Allowance
	-1.2
	-3.5
	NS

	14. Educational support
	3.2
	0.3
	NS

	15. Daycare
	-3.0
	-3.2
	NS

	16. Salary
	1.1
	-2.4
	NS

	17. Shift Differential
	2.9
	0.2
	NS

	18. Housing
	1.8
	-1.2
	NS

	19. Materials/ equipment
	2.4
	0.8
	NS

	20. Internet/ technology access 
	3.0
	3.5
	NS


Qualitative Results
Finally, a thematic analysis of the qualitative responses was conducted by two nurse researchers simultaneously.  The three most frequently cited challenges/barriers to nurse recruitment and retention were 1) wages/salary, 2) location, and 3) spousal employment.  Other barriers mentioned included interpersonal relationships in the work environment, shift availability, the broad scope of practice, adequacy and consistency of hours, the hospital reputation, and the availability of continuing education.  

DISCUSSION
The NCAQ was piloted at 11 critical access hospitals in Idaho. The critical access hospitals consisted of five “alphas”, those that had historically done well with nurse recruitment and retention (based on expert input), and six “betas”, those that had historically struggled. Administrators and practicing nurses at each of the participating critical access hospitals rated each of the NCAQ’s 50 factors in two categories, challenge/advantage and importance. In addition to the NCAQ, participants also completed surveys regarding their facilities’ recruitment and retention practices.

The factors rated most important to rural nurse recruitment and retention by participants were salary (mean 3.91); spousal/partner satisfaction, thorough orientation/preceptorship, schools, and emergency medical services (all with a mean of 3.83); and benefits (mean 3.82).
A family-friendly environment, recreational opportunities, and a manageable workload were the top three factors that participants rated as the greatest advantages. Those factors rated as the top three challenges included spousal/partner satisfaction, moving allowance, and, tied at number three, day care and professional development/career ladders.
Several factors were rated as both strong advantages and important: emergency medical services was the fifth most important factor and the fourth biggest advantage. Emphasis on patient safety/high quality care was the thirteenth most important factor and was the fifth biggest advantage. An effective partnership between medical & nursing staff was rated twelfth on the list of most important factors and the ninth biggest advantage. There were also factors which appeared on both the list of most important factors and the list of greatest challenges. Spousal/partner satisfaction was rated the second most important factor as well as the number one factor in the challenge category. Thorough orientation/preceptorship was rated the third most important factor and the seventh greatest challenge overall. Salary was deemed the most important factor and was the eighth most challenging. 
The mean NCAQ total scores by category indicated that the management/decision making category was the most important category. The second most important category was economic/resources which was also the category noted to present the greatest retention and recruitment challenges. Weighted NCAQ scores incorporate the advantage/challenge score of each factor along with its importance score.  The five factors with the highest mean weighted scores were family friendly environment, recreational opportunities, emergency medical services, manageable workload, and the emphasis on patient safety/high quality care. The five factors with the lowest mean weighted scores were spousal/partner satisfaction, daycare, professional development opportunities/career ladders, moving allowance, and social networking. When the mean combined scores were examined by category, community/practice support was the category with the highest mean weighted scores. Interestingly, the amount of missing data was significant in this category and thus the results are suspect. Exploration of the raw data reveals that many responded not applicable to the factor of “Welcome & recruitment program”.  The category economic/resources had the lowest mean weighted scores, yet another indicator of the challenges associated with  the factors in this category that include cost of living, housing availability and affordability, general benefits, moving allowance, education support, and day care, in addition to salary, shift differential, availability of equipment, and access to technology. 
Analysis of the qualitative data reinforced the importance of salary and spousal/partner satisfaction to rural nurse recruitment and retention. Additionally, participants identified location as a major challenge to recruitment and retention. 
Of the thirteen factors deemed most important to rural nurse recruitment and retention by participants, four were factors also found on the physician CAQ: spousal/partner satisfaction, schools, emergency medical services, and perception of quality. Some of these common factors, however, may represent different concepts. For example, the factor of spousal/partner satisfaction (education, work, general) for physicians was frequently associated with access to shopping; whereas for the nurses it was more often associated with opportunity for spousal/partner employment. A significant consideration when examining differences between the nurse and physician results is the momentous economical changes which transpired between administration of the physician CAQ and the nurse CAQ. The recession, which occurred after the physician CAQ was developed and before the nurse CAQ, has resulted in decreased job vacancies, with many nurses opting to postpone retirement (Idaho Department of Labor, 2011). Multiple participants, when asked to comment on a particular factor, questioned whether they should answer according to their historical norm, or according to what they have experienced since the recession.

There were few statistically significant differences identified between the alpha critical access hospitals and the beta critical access hospitals. The lack of differences may indicate that all critical access hospitals, regardless of their history of success with nurse recruitment and retention, have their advantages and challenges. The lack of differences may also be attributable to inaccurate identification, based on experts’ recommendations, of the alphas and betas.

Limitations of this study include the small number of participants (n= 23) at a small number of facilities (11), which limits generalizability. Results may have been skewed by the fact that the practicing nurses who participated were those recommended by nurse administrators at their facility. The fact that responses were self-reported and not validated may have impacted accuracy. Additional research utilizing a greater number of critical access hospitals with individual facility rather than aggregate data analysis may provide additional insight into rural nurse recruitment and retention as well as specific facility’s strengths and weaknesses. 
The NCAQ can be utilized by critical access hospitals as a tool to help identify those factors that are most important to the recruitment and retention of nurses. The NCAQ can also be employed to identify strengths that a critical access hospital should highlight when recruiting nurses as well as weaknesses that exist in their community or facility. Such information can be utilized to develop recruitment and retention processes tailored to a specific critical access hospital’s strengths and weaknesses. Factors that are identified as strengths and are determined to be very important are those toward which a critical access hospital would want to direct the majority of their efforts. If factors identified as weaknesses for a critical access hospital are deemed unimportant to nurses, then the use of resources in an effort to improve those factors would not be warranted. However, if the weaknesses identified are determined to be very important to nurses then the use of efforts and resources required to improve those factors may be worthwhile. Application of the NCAQ in such a way can serve to maximize the effectiveness of recruitment and retention efforts while minimizing allocation of resources toward those factors which are either unimportant or too difficult to alter.
Although significant differences were identified among the factors influencing the recruitment and retention of rural family physician and rural nurses, both the CAQ and the NCAQ can be utilized by critical access hospitals as effective recruitment and retention tools. Together the CAQ and NCAQ can serve as a highly useful interventional “package” to assist rural communities in addressing their unique health professional workforce needs.
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