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Abstract

Clinical nursing expertise is central to quality patient care. Research on factors that contribute to
expertise has focused largely on individual nurse characteristics to the exclusion of contextual
factors. To address this, we examined effects of hospital contextual factors and individual nurse
education and experience on clinical nursing expertise in a cross-sectional analysis of data from
8,611 registered nurses. In a generalized ordered logistic regression analysis, the composition of
the hospital staff, particularly the proportion of nurses with at least a bachelor of science in
nursing degree, was associated with significantly greater odds of a nurse reporting a more
advanced expertise level. Our findings suggest that, controlling for individual characteristics, the
hospital context significantly influences clinical nursing expertise.
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Clinical nursing expertise is fundamental to quality of care. Research on the foundations of
expertise has focused on individual characteris tics—particularly a nurse's years of
experience and level of education. Debate continues about the respective contributions of
experience and education to expertise. A notable gap in this debate that we examine is the
influence of hospital contextual factors on an individual nurse's expertise. These contextual
factors include the educational and experience levels of a nurse's coworkers as well as the
nursing practice environment.

We capitalized on a large multi-level secondary data set of nurses in hospitals to examine
individual nurses and their contexts. We hypothesized that contextual factors affect expertise
above and beyond individual factors. Our study contributes evidence about the theoretical
relationships between individual and contextual factors and expertise that may guide efforts
to improve nurses' expertise.

As background for the study, in this manuscript we first outline the theoretical framework
used to structure this investigation and then review the literature related to expertise in
nursing. We then outline the relationships between expertise and the three principal concepts
examined in this study—experience, education, and the nurse practice environment.
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Theoretical Framework

We developed a multi-level framework (Fig. 1) to describe how clinical expertise develops
through both individual and organizational factors. Through this framework, derived from
the sociology of organizations (Blau, 1960;Shortell & Getzen, 1979), we suggest that the
organization provides a context that influences individual outcomes. The organizational
context includes the educational and experiential composition of the staff and the nurse
practice environment. A contextual approach is particularly useful for understanding
organizational phenomena where individuals are nested within larger systems such as nurses
within hospitals. In our framework the individual characteristics of the nurse, such as
education level and years of experience, influence an individual nurse's clinical expertise.
Additionally, the context in which the nurse practices may help to establish a culture of
professional nursing that encourages, values, and provides opportunities for the development
of clinical nursing expertise.

Contextual effects have long been of interest in sociological and educational research where,
for example, individual student achievement was thought to be influenced by the
achievement level of the class and school of a student (Kreft & de Leeuw, 1998). Generally,
contextual effects occur when the collective properties of individuals (e.g., nurses) in an
organization like a hospital have an effect on an outcome (e.g., expertise) over and above the
effect of individual characteristics (Blalock, 1984). Books and Prysby (1988) outlined three
potential mechanisms of contextual effects: (a) social interaction with like-minded others,
(b) conformity to prevailing norms, and (c) information flow patterns. Although we did not
test the specific mechanism, we expected that more educated and experienced staff and a
more professional work environment would provide opportunities for ongoing learning and
feedback, thereby functioning to promote the development of nurse expertise through these
mechanisms.

Contextual effects like those examined in this investigation can be described as
compositional or structural (Books & Prysby, 1988). Compositional effects are usually
measured as the aggregate mean of an individual phenomenon. In this study, education and
experience were examined both as individual-level variables (the education and experience
of a nurse) and compositional variables (the mean education and experience for all nurses in
a hospital). By contrast, structural variables were derived from individual-level data and
represent more complex aggregate measures. In our study, the practice environment was a
structural variable derived as a complex measure from nurse ratings of their environment; it
was not compositional because it was not an aggregate of nurses' individual characteristics.
Based on this framework, we hypothesized that working in a hospital with higher mean
levels of education and experience and a more professional practice environment would
have a contextual effect on an individual nurse's expertise level even after controlling for the
individual nurses' level of education and experience.

Literature Review

Expertise

We defined clinical expertise as a hybrid of practical and theoretical knowledge, based on
Benner (1984). Clinically expert nurses are distinguished from their colleagues by their
often intuitive ability to efficiently make critical clinical decisions while grasping the whole
nature of a situation. Expertise influences nurses' clinical judgment and quality of care and
develops when a nurse tests and refines both theoretical and practical knowledge in actual
clinical situations (Benner, 1984).
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Benner (1984) also detailed the acquisition of nursing expertise and proposed five possible
expertise levels: novice, advanced beginner, competent, proficient, and expert. Nurses at the
novice stage are still in nursing school. Nurses at the advanced beginner stage use learned
procedures and rules to determine what actions are required for the immediate situation.
Competent nurses are task-oriented and deliberately structure their work in terms of plans
for goal achievement. Competent nurses can respond to many clinical situations but lack the
ability to recognize situations in terms of an overall picture. Proficient nurses perceive
situations as a whole and have more ability to recognize and respond to changing
circumstances. Expert nurses recognize unexpected clinical responses and can alert others to
potential problems before they occur. Experts have an intuitive grasp of whole situations and
are able to accurately diagnose and respond without wasteful consideration of ineffective
possibilities. Because of their superior performance, expert nurses are often consulted by
other nurses and relied upon to be preceptors. Although most nurses will progress to the
competent level of expertise, many will not become experts (Benner, 1984).

Experience and expertise—Experience and expertise are related but different concepts.
We define experience, also based on Benner (1984), as both time in practice and self-
reflection that allows preconceived notions and expectations to be confirmed, refined, or
disconfirmed in real circumstances. Merely encountering patient conditions and situations is
not experience; rather, experience involves nurses reflecting on encountered circumstances
to refine their moment-to-moment decision making at an unconscious, intuitive level,
(Benner, 1984; Benner & Tanner, 1987; Simmons, Lanuza, Fonteyn, Hicks, & Holm, 2003).

Experience is a necessary but not sufficient condition for expertise and not all experienced
nurses are experts (Christensen & Hewitt-Taylor, 2006; Ericsson, Whyte, & Ward, 2007).
For example, Benner (1984) noted that a number of years on the job in the same or similar
situations may create competence; however, the passage of time and occurrence of events
and interactions does not automatically confer expert status. As Benner stated, there is a
discontinuity or leap between expertise at the competent level and expertise at the proficient
and expert levels. One potential explanation for this discontinuity is that years of experience
may provide fluidity and flexibility but not the complex reflexive thinking that has been
hypothesized to be an important component of clinical nursing expertise (Bobay, 2004).

Few quantitative studies have been able to capture both the temporal and transactional
nature of experience, and these studies have been limited to measuring experience in terms
of years in practice. Young, Lehrer, and White (1991) found that nurses with more
experience reported performing more complex functions than those with less experience. In
a recent study of five hospitals, Bobay, Gentile, and Hagle (2009) found that years of
experience were associated with expertise. However, Kovner and Schore (1998) did not find
such a relationship.

The majority of the research on how experience contributes to expertise is at the individual
nurse level; however, experience has also been assessed as a contextual variable. This latter
work has primarily focused on the influence of aggregate experience on patient and nurse
outcomes. For example, Aiken, Clarke, Cheung, Sloane, and Silber (2003) assessed the
influence of the mean years of experience among nurses on surgical patient mortality in 168
hospitals. They found that the mean experience level was not a significant predictor of
mortality. In a study that used the patient care unit as the level of analysis, researchers found
that a higher proportion of nurses with > 5 years of experience was associated with fewer
medication errors and lower patient fall rates (Blegen, Vaughn, & Goode, 2001). Similarly,
Clarke, Rockett, Sloane, and Aiken (2002) examined the effect of the mean nurse experience
level at the hospital level on nurse needlestick injuries; they concluded that a low mean
experience level was associated with more near-miss needlestick incidents. In another study
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of nursing outcomes, Kanai-Pak, Aiken, Sloane, and Poghosyan (2008) found that the odds
of high burnout, job dissatisfaction and poor-to-fair quality of care were twice as high in
hospitals with 50% inexperienced nurses (i.e., nurses with less than 4 years experience)
versus those with 20% inexperienced nurses.

Education and expertise—Education influences expertise by providing a theoretical and
practical knowledge base that can be tested and refined in actual situations (Dreyfus &
Dreyfus, 1996). Didactic learning alone cannot generate clinical expertise, and one
distinguishing aspect of nursing education is a focus on clinical learning. Benner (2004)
suggested that hands-on learning is at the heart of good clinical judgment. Mentored clinical
learning situations in both classrooms and practice sites offer critical opportunities for
nurses to apply and integrate theoretical knowledge with actual events (Field, 2004). A
sound educational foundation expedites the acquisition of skills through experience (Benner,
1984). Without background knowledge, nurses risk using poor judgment and lack the tools
necessary to learn from experience.

Theory and principles enable nurses to ask the right questions to hone in on patient problems
to provide safe care and make good clinical decisions. Bonner's (2003) research on
nephrology nurses showed expert and non-expert nurses differed based on types of learning
opportunities (both formal and informal) rather than years of experience. In a literature
review on the relationship between nursing education and practice, Kovner and Schore
(1998) reported mixed findings regarding whether and in what ways bachelor of science in
nursing (BSN) prepared nurses' skills and abilities differ from those of associate degree and
diploma-prepared nurses.

The collective education level of staff may impart a unique contribution to the development
of expertise in the clinical setting. Few researchers have focused directly on the aggregate
educational composition of the staff with whom a nurse practices as a factor affecting
individual clinical nursing expertise. There are, however, examples where researchers have
examined the relationship of contextual variables including education at the hospital level, to
outcomes. For example, Aiken et al. (2003) found that the proportion of BSN-prepared
nurses in a hospital was associated with lower surgical patient mortality and failure to
rescue. In the same study, mean years of experience in a hospital was not associated with
outcomes and did not alter the relationship between education and outcomes. Aiken et al.
(2003) hypothesized that the effect of education was due, in part, to better critical thinking
and clinical judgment skills associated with BSN preparation. Estabrooks, Midodzi,
Cummings, Ricker, and Giovannetti (2005) also found that the proportion of BSN-prepared
nurses in a hospital was associated with lower patient mortality. In a report on two studies,
Blegen et al. (2001) found no association between the nursing unit's proportion of BSN-
prepared nurses and patient falls and mixed-results for the association with medication
errors.

Nurse practice environment and expertise—Many expert nurses leave hospital
practice due to negative working conditions (Orsolini-Hain & Malone, 2007). The nurse
practice environment may offer a modifiable avenue through which nurse managers and
administrators can cultivate nursing expertise and attract and retain nurse experts. Benner
(1984) noted that the most skilled clinical nursing performance can be attained in a
supportive environment where clinical learning with colleagues from all levels of expertise
takes place. Organizations that facilitate a professional nursing practice environment foster
clinical autonomy, support the continued education and advancement of nurses, increase the
opportunity for shared experience and knowledge with physician colleagues, and provide
support for professional decision making and action (Lake & Friese, 2006). In one study of
the nurse practice environment and expertise, researchers surveyed 103 nurses in two
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military hospitals (Foley, Kee, Minick, Harvey, & Jennings, 2002). The investigators
measured the practice environment with the Revised Nursing Work Index (NWI-R; Aiken &
Patrician, 2000). Expertise was measured by the Manifestation of Early Recognition
instrument, a 16-item scale based on the concepts of clinical expertise (Minick, 2003). The
results indicated significant, positive although modest correlations between nursing
expertise and two of the three reported NWI-R subscales: control over practice and
collaborative relationships between nurses and physicians.

Overall, our understanding of the relationship between contextual factors and expertise is
limited. Thus, we examined the effects of both hospital contextual factors and individual
nurse education and experience on clinical nursing expertise. We hypothesized that
contextual factors would affect expertise over and above individual factors.

We conducted a secondary analysis of cross-sectional data from a 1999 statewide survey of
registered nurses (RNs) in Pennsylvania (Aiken, Clarke, Sloane, Sochalski, & Silber, 2002)
to explore the relationship between individual nurse characteristics and hospital contextual
factors and their association with nursing expertise. The sample for this analysis included
acute care staff nurses (n = 9,445) working in Pennsylvania acute care hospitals (n = 182).
To obtain stable and reliable estimates, data were limited to hospitals with survey data from
at least 15 staff nurses (Lake & Friese, 2006). The average number of respondents per
hospital was 86 (range 15-225). Nurse responses were aggregated to calculate the measure
of the nurse practice environment and also to create hospital-level measures of education
and experience, using the mean as a measure of central tendency. Institutional review board
approval for research with human subjects was obtained for the studies that generated these
data (Aiken et al., 2002).

The measures of the variables of interest, including the outcome of individual nurse
expertise, independent variables at the nurse level, independent variables at the hospital
level, and additional descriptive variables are described below.

Outcome—The dependent variable was nurse-reported level of expertise. Based on
Benner's (1984) work, the survey asked nurses to identify their level of expertise as one of
the following: Advanced Beginner, Competent, Proficient, or Expert. The responses to this
item were categorized as a four-category ordered variable. Nurses at the novice stage are
generally still in nursing school and were not included in our study. In unpublished work by
one of the authors (Lake, 2002a), nurses' self-reported expertise was strongly correlated with
assessments by colleagues and supervisors.

Content validity questions were developed based on two characteristics that Benner (1984)
suggested identify expert nurses: (a) how frequently the nurse was selected as a preceptor;
and (b) how often the nurse was consulted by other nurses for clinical judgment. The
response categories were Never, Rarely, Occasionally, and Frequently.

Independent Variables: Individual Nurse Measures

Education—Nurses reported their highest nursing education degree as diploma, associate's
degree (ADN), BSN degree, or master of science in nursing (MSN) degree. The categories
were collapsed into less than a BSN (equal to zero) or BSN or higher (equal to one) for
analysis. We chose to dichotomize education by BSN status to reflect the importance of the
BSN in policy recommendations (American Association of Colleges of Nursing, 2000;
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Benner, Sutphen, Leonard, Day, & Shulman, 2010). To ensure that there were not different
relationships between diploma or ADN level of education and expertise, we estimated
alternative models with each category of education and obtained equivalent findings.

Experience—Individual-level nurse experience was analyzed on a continuous scale of
years. The data for this variable were drawn from responses to the survey question, “How
many years have you worked as an RN?”

Independent Variables: Contextual Measures

Analysis

Mean education—Mean education was calculated as the group mean of a binary (zero/
one) variable indicating an individual nurse's having a BSN degree or higher. This variable
was equivalent to the proportion of RNs in each hospital with a BSN degree or higher.

Mean experience—Mean nurse experience in each hospital was measured by calculating
the mean of the years of experience among the nurses practicing in each hospital. The data

for this variable were drawn from responses to the survey question, “How many years have
you worked as an RN?”

Nurse practice environment—The Practice Environment Scale of the Nursing Work
Index (PES-NWI) was used to measure the professional nursing practice environment of
each hospital (Lake, 2002b). The PES-NW!I was adopted by the National Quality Forum

(2004) as a national voluntary consensus standard for nursing-sensitive care.

The PES-NWI consists of 31 items in five subscales that characterize the domains of
professional nursing practice environments (Lake, 2007). All five subscales were used in
this study. The nurses rated each item on a scale of 1 (strongly disagree) to 4 (strongly
agree) to indicate whether the feature was “present in the current job.” The subscales are: (a)
Nurse Participation in Hospital Affairs; (b) Staffing and Resource Adequacy; (c) Nursing
Foundations for Quality of Care; (d) Nurse Manager Ability, Leadership, and Support of
Nurses; and (e) Collegial Nurse/Physician Relations. The subscale score was the average of
the subscale item responses. The potential score ranged from 1 to 4 with higher scores
indicating more agreement that the subscale items were present in the current job. With a
theoretical midpoint of 2.5, values above 2.5 indicated general agreement that the
characteristics measured by the scales were present; values below 2.5 indicated
disagreement. Agreement that characteristics were present was interpreted to indicate a
favorable assessment of a domain of the practice environment as measured by the subscale.
Hospitals were sorted into a three-level classification (“favorable,” “mixed,” and
“unfavorable”) according to how many subscales were assessed favorably by their nurses
(Lake & Friese, 2006). Hospitals rated favorably on 0 or 1 subscale were classified as
unfavorable, on 2 or 3 as mixed, and on 4 or 5 as favorable. The three-level categorization
has been favored for use in research (Aiken, Clarke, Sloane, Lake, & Cheney, 2008; Aiken
et al., 2010; Friese, Lake, Aiken, Silber, & Sochalski, 2008; Kutney-Lee et al., 2009;
Patrician, Shang, & Lake, 2010). We estimated alternative models with the continuous form
of the variable and obtained equivalent findings.

The subscales exhibited high reliability at the individual and hospital levels. Internal
consistency at the individual level was high (a > .80) for all subscales in our sample. All
hospital-level subscale measures were highly internally consistent (o = .86-.93).

Nurse characteristics were explored in descriptive and bivariate analyses. For the purposes
of regression modeling, the individual nurse variables were centered on the grand mean—
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the mean for all the nurses in the sample was subtracted from each individual nurse's score
for both the education and experience variables. Centering the individual-level variables and
expressing them as a deviation from the grand mean removed correlation and concern with
multi-collinearity (Kreft & de Leeuw, 1998). Using the grand-mean-centered variables
allowed for an assessment of a within-group effect. We then interpreted within-group
effects, which represented the expected difference in log-odds of being in the next highest
category of expertise between two nurses working in the same hospital who differ by one
unit in an individual-level independent variable (education or experience). Analyzing the
hospital-level group means for education and experience allowed for interpretation of a
contextual effect. The contextual effect was interpreted as the difference in expertise
between two nurses who have the same experience and education but who work in hospitals
differing by one unit mean experience or one unit mean education. In other words, these
contextual effects explained the association between expertise and the educational and
experiential composition of the nursing staff with whom a nurse practiced.

We conducted robust, generalized ordered logistic regression to evaluate the association of
nurse and hospital contextual factors with a four-category measure of individual nurses'
expertise. Robust regression allows for the analysis of data clustered at an organizational
level, such as nurses in hospitals, while addressing error variance arising from intraclass
correlation of the data (Huber, 1967; Lake, 2006; White, 1980).

Ordered logistic regression is appropriate with an ordered categorical-dependent variable
such as our nurse expertise variable ranging from Advanced Beginner to Expert. An
advantage of the generalized ordered logistic model, unlike the ordered logistic model, is
that it is not limited by the parallel regression assumption (Williams, 2006). That is, it does
not constrain the parameter estimates to be constant across each of the four expertise groups.
An assessment of the Brandt test (Long & Freese, 2006) suggested that the parallel slopes
assumption would be inappropriate for our data.

We considered and tested both robust and hierarchical linear regression as modeling
approaches. The robust versus hierarchical linear models yielded roughly equivalent results
in terms of significance and direction of effects. We chose ordered general robust regression
because it handled the general problem of correlated observations while still accurately
modeling the ordered nature of the dependent variable without being limited by the parallel
regression assumption. All presented analyses were conducted using Stata (Version 10).

The generalized ordered logistic model was fitted,
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where each Yjj was the probability that an individual nurse i was in the kth category out of
the M = 4 potential categories of expertise, Xjj; was the grand-centered deviation (Xjjp — X.1)
of individual nurse experience, Xijj, was the grand-centered deviation (Xjj,— X.11) of the
dummy variable for having a BSN degree or higher, X.j; was the hospital mean of nurse
experience, X.j, was the hospital proportion with BSN degree or higher, Z; was the vector of
the dummy variables for hospital practice environment category (favorable, mixed, with
unfavorable as the reference category). The model predicted the probability of being in the
next highest category of expertise. Positive coefficients indicated that higher values on the
explanatory variable made it more likely that the respondent would be in a higher category
of expertise than the current one. Negative coefficients indicated that higher values on the
explanatory variable increased the likelihood of being in the current or a lower category.

The data were cleaned and the final data set (n = 8,611) contained no missing data on the
analytic variables. The nurse respondents were 94% female with an average age of 39 years.
The respondents reported an average of 13.2 years nursing experience. Thirty-eight percent
of the nurses held a BSN degree.

The mean hospital-level nursing experience was 13.6 years. The higher hospital-level mean
as compared to the overall mean indicates that nurse experience is not evenly distributed
across hospitals. RNs comprised 74% of the licensed nursing staff in the hospitals. Most
hospitals (66%) were classified as having mixed practice environments, 21% were classified
as having unfavorable environments, and 13% were classified as having favorable
environments.

Details of nurses' self-reported level of expertise are displayed in Table 1. The majority of
nurses (58%) rated themselves as Proficient, followed in descending proportional order by
Competent (20%), Expert (16%), and Advanced Beginner (6%). Nurses' categorization of
themselves into the four categories of expertise was correlated with the validation questions
of “how frequently a nurse was selected as preceptor” (rs = .34, p <.001) and “how
frequently a nurse was consulted by other nurses for clinical judgment on a difficult clinical
problem” (rg = .42, p <.001).
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Table 2 displays the distribution of expertise across levels of individual nurse education.
Spearman's rank-order correlations demonstrate a weak but significant association between
nurse's highest degree (diploma, ADN, BSN, or MSN) and expertise classification (rs = .03,
p < .001). Nurses with an MSN reported the highest level of expertise, followed in
descending order by Diploma, BSN, and ADN nurses. The high level of expertise reported
by Diploma nurses suggests an experience effect as Diploma nurses had an average of 17.7
years of experience, just behind those with an MSN (M = 18.9). Nurses with a BSN had an
average of 10.9 years of nursing experience, and ADN-prepared nurses had the least
experience (M = 9.5). Individual nurse years of experience were significantly positively
correlated with expertise (rs = .48, p < .001).

Table 3 displays the generalized ordered logistic regression coefficients and corresponding
odds ratios indicating the effects of nurse characteristics and organizational contextual
effects on individual nurse expertise. The coefficients represent the change in log-odds of
being in the next highest category of expertise related to one unit change in the predictor or
independent variable with other variables held at their mean. The odds ratios indicate the
odds of being in the next highest category of expertise related to one unit change in the
predictor or independent variable with other variables held at their mean.

At the lower end of expertise (Advanced Beginner vs. all higher categories), the odds of
being in a category higher than Advanced Beginner were 1.89 times greater for each
additional year of individual nurse experience. However, the effect of individual experience
diminishes at the higher end of expertise. Although still significant, the odds of being in the
Expert category versus the lower categories were only 1.11 times greater for each additional
year of individual nurse experience holding the other variables at their mean. The contextual
effect of the mean level of experience at the hospital was not significant at any level.

Education was significant at both the individual and hospital levels. Nurses with a BSN were
more likely to report higher expertise levels. Similarly, there was a contextual effect of
education. Nurses practicing in hospitals with a higher proportion of BSN nurses were more
likely to report higher levels of expertise. This effect was more pronounced at more
advanced levels of expertise, as evidenced by the non-significant findings for the Advanced
Beginner versus Competent, Proficient, and Expert level but highly significant findings at
higher levels (e.g., Advanced Beginner and Competent vs. Proficient and Expert; and
Advanced Beginner, Competent, and Proficient, vs. Expert). The practice environment was
not significantly associated with clinical nursing expertise.

The contextual effect of a higher proportion of BSN-educated colleagues implies that
altering the educational composition of the staff has implications for an individual nurse's
level of expertise. As shown in Table 4, if the proportion of BSN-prepared nurses in a
hospital increased from 25% to 65%, the predicted probability of an average nurse in an
average hospital reporting being an expert increased from .10 to .16.

Discussion

The study provides the first multi-level, multi-hospital evidence showing that the
composition of a hospital's staff, particularly the aggregate level of education, contributes to
clinical nurse expertise independent of individual education and experience level. Our
findings also confirm the evidence from prior, smaller-scale studies showing that individual
nurse level of education and years experience are related to clinical nursing expertise (Bobay
et al., 2009; Bonner, 2003).

Unexpectedly, we did not find support for our hypothesized association between a
professional practice environment as measured by the PES-NWI and nursing expertise. This
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is surprising in light of the considerable literature suggesting the importance of the
professional nurse practice environment measured by the PES-NWI on patient outcomes
(Aiken et al., 2008; Friese et al., 2008; Kutney-Lee et al., 2009; Vahey, Aiken, Sloane,
Clarke, & Vargas, 2004). Given that the hospital sample demonstrated sufficient variation in
practice environments, we do not attribute the lack of association to restricted range of the
independent variable.

One potential explanation for the finding of no association between the practice environment
and expertise is that the PES-NWI may not capture all facets of the practice environment
relevant to the development of clinical nursing expertise. The American Association of
Colleges of Nursing (AACN) has specified eight Hallmarks of the Professional Practice
Environment (2002), which are a comprehensive set of characteristics that permit “nurses to
practice to their full potential” (p. 298). In a review of measures of the practice environment,
Lake (2007) identified that although the PES-NWI was best instrument across criteria of
theoretical relevance, ease of use, and dissemination, the measure does not cover all eight of
the AACN hallmarks. The PES-NWI should be supplemented with four domains—
autonomy, recognition/advancement of nurse preparation and expertise, professional
development, and supportive relationships with peers—to cover the full spectrum of practice
environment measurement. Recognition/advancement of nurse preparation and expertise is
one potential domain where the PES-NWI may not assess how the practice environment
advances clinical nursing expertise. The missing domain of professional development and
supportive relationships with peers may also contain important factors associated with
precepting and peer feedback that may enhance expertise.

As a possible alternative to the PES-NWI, a hospital's American Nurses Credentialing
Center Magnet Recognition Program status could be used as an overarching contextual
factor; however, none of the hospitals in our sample had achieved formal Magnet
recognition at the time of data collection. We note that Foley et al. (2002) detected a
significant association between the practice environment and expertise in nurse-level
bivariate analyses. A key difference between that study and ours may be that both Foley et
al.'s independent and dependent variables were a nurse's own ratings of the practice
environment and expertise, introducing the potential for correlation due to the same source
(i.e., the nurse). In our study, the independent variable (practice environment) was a
structural contextual variable measured at the hospital level, and the dependent variable
(expertise) was the nurse's own individual rating.

Our study also did not find a contextual effect of hospital experience. Although this seems
reasonable given research showing no link between aggregate experience and patient
outcomes (Aiken et al., 2003), one limitation may be our one-dimensional measure of
experience as a number of years. Benner (1984) noted that experience depends not only on
the passage of time but also on the availability of actual situations through which a nurse can
refine, elaborate, or disconfirm knowledge. A limitation of our study that is also common
throughout the literature is the use of a measure of experience based solely on time.

Our findings may inform nurse executive strategies for shaping the composition of their staff
to maximize the expertise of individual nurses. Executives can favor individual
characteristics (a BSN or more experience) through recruitment or retention and
advancement. Clinical advancement programs based on expertise and the use of expert
nurses as clinical preceptors and educators may also augment the overall expertise within a
hospital (Moore, 2008). Hospital executives can institute policies favoring hiring of
experienced nurses or nurses with a BSN through salary structures that differentiate based

on these factors. They can also support completion of the BSN among existing nursing staff
by providing tuition reimbursement.

Res Nurs Health. Author manuscript; available in PMC 2011 July 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

McHugh and Lake

Page 11

We have shown that although an individual nurse's education level and years experience
both influence his or her level of expertise, gains in the probability of an individual nurse
being an expert can also be achieved through having a more educated nursing staff overall.
To ensure that there is an adequate pool of nurses for hospitals to draw from, particularly to
replace retiring experienced nurses, federal policy changes should be directed at preparing
BSN-prepared nurses. Expanding the pool of available BSN nurses could be promoted
through increasing nursing school program capacity (including faculty), tuition support,
targeting of underrepresented groups, and promoting pathways to a BSN for RNs and
licensed practical nurses (LPNS).

The current study had notable limitations. The cross-sectional design cannot establish causal
relationships. The dependent variable of expertise is self-reported by nurses; although we
provide some evidence of content validity, methods of measuring expertise other than self-
report should be considered in future research. Our data only represent Pennsylvania nurses
and hospitals and the findings may have limited generalizability. The data are from 1999 and
some of the variables may have shifted over time. However, data from the National Sample
Survey of Registered Nurses show that the percentage of RNs in the US with a BSN as their
highest educational preparation has been relatively stable (32.7% in 2000 to 34.2% in 2004;
U.S. Department of Health and Human Services, 2006). Additionally, although experience
has increased somewhat, the increase is consistent with the aging of the nursing workforce
nationally.

Our findings highlight important issues for nurse researchers going forward. Alternatives to
self-reported expertise, such as peer or manager assessments, should be explored.
Multidimensional measures that assess factors such as care coordination, clinical assessment
and management, or relationships with patients may help to develop a more robust
conceptualization of nurse expertise. Future research might consider individual trajectories
of expertise and identify mechanisms influencing expertise longitudinally. A related
research endeavor would develop a more nuanced measure of experience that might capture
time as well as the nature of the clinical situations to which the nurse is exposed.

Future researchers should also examine the relationship between expertise and patient
outcomes. Factors theoretically related to expertise have been associated with patient
outcomes. For example, researchers have found the proportion of staff nurses with a BSN
degree (Aiken et al., 2003; Estabrooks et al., 2005; Tourangeau et al., 2007), nurse
experience (Blegen et al., 2001; Kendall-Gallagher & Blegen, 2009), and the nursing
practice environment (Aiken et al., 2008; Friese et al., 2008) to be significant predictors of
patient outcomes. One pathway through which these factors may affect outcomes is the
expertise level of nurses. Evidence illuminating this pathway will help complete the causal
chain from nurse characteristics and environments to patient outcomes. This evidence can
then guide the development of interventions to improve both expertise and outcomes.
Clarifying the relationship between patient outcomes and clinical nursing expertise would
also enlighten the current state of nursing science on factors such as staffing which largely
treat RNs as equivalent in expertise, that is, a nurse is a nurse.

This investigation provides the first multi-hospital study of nursing expertise and its
relationship to individual-level education and experience as well as hospital contextual
characteristics. Our study did not identify the ideal nurse staffing composition to maximize
expertise because ideal staffing is unique to each hospital. Our findings suggest, however,
that both individual level and hospital contextual factors have important effects on expertise
and must be considered when making human resource decisions.
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FIGURE 1.

Conceptual framework outlining relationships between individual nurse characteristics,

hospital contextual features of nursing and clinical nursing expertise.
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Table 4

Education, % With BSN or More  gyerall Probability?

25
35
45
55
65

.10
12
13
15
.16

Note. BSN, bachelor of science in nursing degree.
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Estimated Probabilities of an Individual Nurse in an Average Hospital Being an Expert
by % of Nursing Staff With Education of BSN or More (n= 8,611)

a Sl . . . . . . .
All probabilities in the overall column are associated with the proportion of nurses with a BSN or more education holding all other variables at

their mean.
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