RN4CAST Study in Portugal:
Validation of the Portuguese
Version of the Practice
Environment Scale of the
Nursing Work Index

Theme: Evidence-based practice.

Contribution to the discipline: This paper presents a shorter version of the Practice Environment Scale of the Nursing Work
Index (PES-NWI) for Portuguese nurses, with five dimensions, which constitutes a new solution for the Portuguese context. The
validated version of the scale for Portuguese nurses can be used in several contexts (hospital centers, primary care); it is an es-
sential tool for supporting decision-making and improving working conditions.

ABSTRACT

Objective: This study aims to validate the Portuguese version of the Practice Environment Scale of the Nursing Work Index (PES-NWTI)
and assess construct validity through exploratory and confirmatory factor analyses. Materials and Methods: This cross-sectional study
validates the psychometric properties of the PES-NWT in Portugal. Exploratory factorial analysis is used to analyze the psychometric prop-
erties of the PES-NWI in a sample of 5,075 Portuguese nurses; the data sample covers all geographic regions in the country. Confirmatory
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factor analysis is performed to confirm the model’s data adequacy. Results: Factorial analysis explained 54.6 % of the variance and a
five-dimension structure. The five factors identified were Nurse Participation in Hospital Affairs, Nurse Manager Ability, Leadership and
Support of Nurses, Nursing Foundations for Quality of Care, Staffing and Resource Adequacy, and Nurse-Physician Relations. The confir-
matory analysis showed that the five-factor model fit well with the data in the Portuguese context. Conclusion: In a Portuguese health
context, the PES-NWT is a valid scale to access the nursing environment and improve working conditions.

KEYWORDS (Source: DECS)

Nursing; PES-NWI; psychometric properties; validation; working environment; surveys; questionnaires.
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RESUMEN

Objetivo: este estudio tiene como objetivo validar la version portuguesa de la escala del entorno de practica del indice de trabajo
de enfermeria (PES-NWI, por sus siglas en inglés) y evaluar la validez de los constructos mediante analisis factorial exploratorio y con-
firmatorio. Materiales y métodos: el presente estudio transversal valida las propiedades psicométricas de la PES-NWI en Portugal. El
analisis factorial exploratorio se utiliz para analizar las propiedades psicométricas de la PES-NWI en una muestra de 5075 enfermeras
portuguesas; la muestra de datos abarcaba todas las regiones geograficas del pafs. Se realiz6 un andlisis factorial confirmatorio para
corroborar la adecuacién de los datos del modelo. Resultados: un anélisis factorial explicé el 54.6 % de la varianza y una estructura de
cinco dimensiones. Los cinco factores identificados fueron la participacién de la enfermera en los asuntos hospitalarios; la capacidad del
gerente de enfermeria, el liderazgo y el apoyo de las enfermeras; los fundamentos de la enfermeria para la calidad de la atencién; la
adecuacion del personal y de los recursos y las relaciones entre la enfermera y el médico. El andlisis confirmatorio mostré que el modelo
de cinco factores se ajustaba bien a los datos en el contexto portugués. Conclusién: en el contexto de salud portugués, la PES-NWT es
una escala valida para acceder al entorno de enfermeria y mejorar las condiciones de trabajo.

PALABRAS CLAVE (Fuente: DECS)

Enfermeria; PES-NWT; propiedades psicométricas; validacion; ambiente de trabajo; encuestas; cuestionarios.
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RESUMO

Objetivo: o objetivo deste estudo é validar a versdo portuguesa da escala do ambiente de prética do indice de trabalho de enferma-
gem (PES-NWI, por sua sigla em inglés) e avaliar a validade dos constructos mediante analise fatorial exploratéria e confirmatéria. Ma-
teriais e métodos: este estudo transversal valida as propriedades psicométricas da PES-NWI em Portugal. A andlise fatorial exploratéria
foi utilizada para analisar as propriedades psicométricas da PES-NWI em uma amostra de 5075 enfermeiras portuguesas; a amostra de
dados abrangia todas as regides geograficas do pais. Foi realizada uma andlise fatorial confirmatéria para corroborar a adequacéo dos
dados do modelo. Resultados: uma andlise fatorial explicou 54,6 % da variancia e uma estrutura de cinco dimensdes. Os cinco fatores
identificados foram a participagdo da enfermeira nos assuntos hospitalares; a capacidade do gerente de enfermagem, a lideranga e o
apoio das enfermeiras; os fundamentos da enfermagem para a qualidade da atengdo; a adequacao do pessoal e dos recursos e das
relagdes entre a enfermeira e 0 médico. A andlise confirmatéria mostrou que o modelo de cinco fatores se ajustava bem aos dados no
contexto portugués. Conclusdes: no contexto de salide portugués, a PES-NWI é uma escala valida para acessar o ambiente de enferma-
gem e melhorar as condigdes de trabalho.

PALAVRAS-CHAVE (FontE: DECS)

Enfermagem; escala PES-NWT; propriedades psicométricas; validacao; ambiente de trabalho; questionarios.
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Introduction

The Practice Environment Scale of the Nursing Work Index
(PES-NWTI) is an instrument that measures the nursing practice
environment and is the most used worldwide. It was developed
by Lake (1), who defines the nursing practice environment as “the
organizational characteristics of a work setting that facilitate or
constrain professional nursing practice” (1).

The PES-NWI has been translated and validated for several
contexts worldwide and is applied to identify the organizational
characteristics of the environments that are attractive to nurses.
It was built through factor analysis of data from Magnet Hospi-
tals (2) and is composed of subscales representing distinct do-
mains of the nursing practice environment: Nurse Participation in
Hospital Affairs (NPHA); Nursing Foundations for Quality of Care
(NFQC); Nurse Manager Ability, Leadership and Support of Nurses
(NMALSN); Staffing and Resource Adequacy (SRA); and Collegial
Nurse-Physician Relations (CNPR) (1, 2).

From the perspective of Lake (1), favorable nursing practice
environments are characterized by the adequacy of human and
material resources, the active participation of nurses in organiza-
tions’ internal governance, the existence of nursing fundamentals
for the quality of care, and the good relations among different
professional groups, particularly doctors and nurses (3). In light
of the scientific evidence in the last decades, such environments
have significant impacts on the levels of quality and safety of user
care, health workers’ well-being, and the quality, productivity,
and effectiveness of health services, organizations, and systems.
Thus, developing instruments to determine the quality of indica-
tors that measure those work environments is necessary.

In Portugal, few studies have evaluated the practice environ-
ment and its implications. Nursing in the Portuguese context is as-
sociated with elevated stress, insufficient staff in the workplace,
and poor recognition of professional nurses’ skills and experi-
ence (3). Amaral, Ferreira, and Lake (4) translated and validated
the Portuguese PES-NWI, which retained the 31 items from the
original version. However, the model revealed some limitations
concerning its convergent, discriminant, and factorial validity, jus-
tifying the need for studies that adapt the PES-NWI to the Portu-
guese healthcare context. More studies could provide a different
factor structure to obtain an adequate PES-NWI model to apply to
the Portuguese nursing context. This study aims to validate the

Portuguese version of the PES-NWTI in the framework of the RN-
4CAST Portugal 2018 study and assess construct validity through
exploratory and confirmatory factor analyses in a national sample
of Portuguese nurses.

Materials and Methods

The study is methodological with a cross-sectional design to
evaluate the psychometric properties of the PES-NWTI in the Portu-
guese RN4CAST 2018 survey, which is a replication of the initial
protocol.

It involved 5,075 nurses. The data sample covered 48 acute
care hospitals (under the same administrative council), includ-
ing three public-private partnerships and two private hospitals
(primary health care centers and hospitals). The hospitals are lo-
cated across the Portuguese continental territory and its autono-
mous regions, Madeira and the Azores. The sample was obtained
through an online survey that was part of a broader research
study (RN4CAST Portugal 2018). The participation of nurses was
voluntary and anonymous. Nurses were included in the study re-
gardless of their contractual relationship with the hospital (con-
tractors or in-house staff). Nurses that were not practicing at the
time of data collection were not considered. Data collection oc-
curred between November 2017 and May 2018. The data was ob-
tained from an online questionnaire with the following variables:
demographic data (gender, age, educational background, marital
status), and professional experience data (years of nursing prac-
tice experience and workplace.

The PES-NWI developed by Lake (1) was translated into Por-
tuguese by Amaral, Ferreira, and Lake (4). It is composed of five
subscales and 31 items that describe characteristics of practice
nursing environments (1), which are rated on a Likert scale rang-
ing from 1 (‘strongly agree’) to 4 (‘strongly disagree’). The original
version comprises five domains that characterize practice envi-
ronments: (a) NPHA, with nine items; (b) NFQC, with ten items; (c)
NMALSN, with five items; (d) SRA, with four items; and (e) CNPR,
with three items (1).

In the Portuguese version, Amaral, Ferreira, and Lake (4)
keep the 31 items but has seven domains as a result of NPHA
subdivision into Participation in Hospitals Affairs (PHA) with six
items and Opportunities for Professional Development (OPD) with
three items; and NFQC into Philosophy of Quality (PQ) with seven
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items and Continuity of Care (CC) with three items. The other di-
mensions of the scale had no changes (4). Lake (1) proposed the
use of a mean score (set as 2.5) for each subscale and a compos-
ite measure as the average of the five subscale scores for data
comparison among studies.

Statistical analyses

Continuous variables were described by mean and standard de-
viation, while categorical variables by absolute frequency and rela-
tive frequency. Statistical Package for the Social Sciences software
(IBM® SPSS®, version 22.0) was used for descriptive analyses.

In the first stage, we performed an exploratory factorial analy-
sis (EFA) with Varimax rotation to analyze the psychometric prop-
erties of the PES-NWT and identify its dimensions in a Portuguese
national sample. The Kaiser-Meyer-Olkin (KMO) Measure of Sam-
pling Adequacy was 0.909, while Bartlett’s test of Sphericity had a
p-value < 0.001, indicating that the data were appropriate for fac-
tor analysis. For factor interpretation, items with a factor loading
above 0.4 were retained. The Cronbach’s alpha was used to test
internal consistency, considering values above 0.7 as acceptable.

In the second stage, using a subsample, we performed a
confirmatory factorial analysis (CFA) to assess the instrument’s
structure. We employed the IBM® AMOS software (25.0 version)
to assess the model adjustment quality obtained from the EFA.
The CFA was performed using the maximum likelihood method,
which implies independence of observations, multivariate normal-
ity, and nonexistence of outliers. The normal distribution of the
variables was analyzed using the skewness (Sk) and kurtosis (Ku)
coefficients. Qutliers were assessed using the squared Mahalano-
bis distance (D? (5).

The goodness-of-fit index (GFI) was used to assess the glob-
al goodness-of-fit of the model. The comparative fit index (CFI),
which scored above 0.90, revealed reasonable adjustment, and the
root mean square error of approximation (RMSEA), with scores
between 0.05 and 0.1, was acceptable. The model with the lowest
modified expected cross-validation index (MECVI) shows proper
adjustment; for this purpose, the modification indices predicted by
AMOS and theoretical considerations were taken into account (5).

Convergent validity was assessed through the average vari-
ance extracted (AVE) with a minimum of 0.5 for each factor. Dis-

criminant validity was considered good if the AVE of each factor
was equal to or higher than the square of the correlations among
the same factors (5).

Reliability and convergent validity
of the adjusted model

Internal consistency was analyzed using Cronbach’s alpha (a).
Construct validity was calculated using three sub-components.
Convergent validity was calculated using the AVE for each factor
and considering 0.50 as the minimum value for convergent valid-
ity. Discriminant validity was established when the AVE for both
factors was equal to or greater than their squared correlation.

Results

Characteristics of hospitals
and participants

Five thousand fifty-five nurses who work in mainland Portugal
participated in this study. Most participants were female (72.6 %),
and 21.7 % were male (Table 1). The nurses’ age varied between
22 and 66 years (M = 39.0; SD = 9.1); the mean worked as a
nurse for 16.1 years. Most professionals (99.3%) had a degree
in nursing, and 45.7% were specialists. Most nurses work in a
hospital context (72.6 %) and primary care (20.9 %).

The EFA of the PES-NWI identified five components that ex-
plain 54.6 % of the total variance. Items 14, 15, 18, and 19 did
not respect the factor loading criteria and, for that reason, were
excluded. The four excluded items were part of NFQC in the origi-
nal version (1), and PQ in the Portuguese version (4). The final
solution is composed of 27 items and five components (Table 2).

The five components identified are NPHA with 11 items,
NMALSN with five items, SRA with four items, NFQC with four
items, and NPR with three items. In the internal consistency
analysis, the total scale had Cronbach’s alpha of 0.912, and, in
the subscales, alpha was greater than 0.8, revealing excellent in-
ternal consistency.

The CFA was performed on the PES-NWI five-factor structure
found in our sample. The PES-NWI items presented good factorial
weights (> 0.3). Initially, the AFC model showed poor adjustment
of the model (X?/df = 8,523; CFI = 0.851; RMSEA = 0.072).
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Table 1. Descriptive analysis of demographic
variables of the study sample

| n | % | Mean | SD
Gender
Female 3,974 78.3
Male 1,101 21.7
Age group
22-35 2,150 42.4
3649 2,188 43.2
> 50 707 13.9
Workplace
Hospital context 3,686 72.6
Primary care 1,059 20.9
(I:r;tnet?r:jctii care 143 28
rogenae | g |
Other 105 21
Degree in nursing
Yes 5,041 99.3
Specialty in nursing
Yes 2,318 45.7
Age (years) 39.0 9.1
Years as a nurse l6.1 9.1

SD: standard deviation
Source: Own elaboration.

Additionally, the Mahalanobis distances indicated the presence of
several multivariate outliers. Thus, we decided to remove some
multivariate outliers from the model and analyze the modification
indices. The PES-NWI model, without the five most severe outliers,
also exhibited adjustment quality statistics that classify the model
as suffering (X?/df = 8,552; CFI = 0.851; RMSEA = 0.072).

As the changes were not significant, we analyzed the model
modification indices. The highest modification indices occurred in
the correlations of errors: items 10 and 20, items 5 and 17, and
items 23 and 27. The final model showed significantly better good-
ness-of-fit (Figure 1) with the sample under analysis and lower
MECVI (1.06 vs. 1.70) than the original model. Adequate internal
consistency and reproducibility of the total scale (a = 0.912) and
subscales (Table 3) were observed. As an indicator of convergent
validity, the AVE proved to be adequate for the NFQC and NPR fac-
tors (> 0.5), close to acceptable for the NMALSN and SRA factors,
and low for the remaining factors. The analysis of the model’s fac-
torial invariance in both independent subsets (test and validation)
showed adequate goodness-of-fit indices in the final factor solu-
tion (x?/df = 2,758.4; CFI = 0.91; GFI = 0.91; RMSEA = 0.056;
MECVI = 1.15).

Figure 1. Five-factor model of the Portuguese PES-NWI

e4 Item 4 29

e5 Item 5 39

4 < e6 Item 6 45
ell ltem 11 37

el7 ltem 17 37

e2l Item 21 51

e22 Item 22 30

e23 Item 23 31

35 < e25 Item 25 23
e27 Iltem 27 ,28

e28 Item 28 50

el Item1 21

e8 Item 8 28

e9 Item 9 .79

el2 Iltem 12 ,78

e3 Item 3 49

e7 Item 7 53

el0 ltem 10 34

,56 < el3 Item 13 51
Ce2>
Ce26>

e29 Item 29 51

e30 ltem 30 ,34

&ED

e2 Item 2 50

elé Item 16 ,62

e24 Item 24 66

Source: Own elaboration.

| 7 |
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Table 2. Components of the Portuguese PES-NWI

NPHA SRA NMALSN | NFQC CNPR

4. Active staff development or continuing education programs for nurses 0.562

5. Career development/clinical ladder opportunity 0.622

6. Opportunity for staff nurses to participate in policy decisions 0.606

11. A chief nursing officer who is highly visible and accessible to staff 0.469

17. Opportunities for advancement 0.614

21. Management that listens and responds to employee concerns 0.593

22. An active quality assurance program 0.568

23. Staff nurses that are involved in the internal governance of the hospital 0.667

27. Opportunity for staff nurses to serve in hospital and nursing committees 0.612

28. Nursing managers that consult with staff on daily problems and procedures 0.537

25. A program with a mentor for newly hired nurses 0.418

1. Adequate support services to allow spending time with patients 0.555

8. Enough time and opportunity to discuss patient care problems with other nurses 0.590

9. Enough registered nurses to provide quality patient care 0.863

12. Enough staff to get the work done 0.859

3. A team of supervisors who support nurses 0.511

7. Mistakes used by supervisors as learning opportunities rather than criticism 0.500

10. A nurse manager who is a good manager and leader 0.820

13. Appreciation and recognition for the good accomplishment of a task 0.443

20. A nurse manager who backs up the nursing staff in decision-making, even in a conflict

with a physician 0.792

26. Nursing care based on a nursing, not a medical model 0.540

29. Written, current nursing care plans for all patients 0.768

30. Patient care assignments that foster continuity of care, i.e., the same nurse takes

care of the patient from one day to the next 0.646

31. Use of nursing diagnoses 0.808

2. Good working relationships between physicians and nurses 0.793

16. Much teamwork between nurses and physicians 0.830

24. Collaboration (joint practice) between nurses and physicians 0.812

Variance (%) 311 71 6.3 5.6 45

Alpha 0.862 0.779 0.816 0.730 0.813

Source: Own elaboration.
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Table 3. Construct validity analysis of the PES-NWI

Factors (5) AVE
Nurse Participation in Hospital Affairs 0.37
Nursing Foundations for the Quality of Care 0.51
Nurse Manager Ability, Leadership and Support of Nurses | 0.46
Staffing and Resource Adequacy 0.41
Collegial Nurse-Physician Relations 0.60

Source: Own elaboration.

Discussion

The purpose of this study was to validate the Portuguese ver-
sion of the PES-NWI in a national sample of Portuguese nurses,
in the context of the RNACAST Portugal 2018 study. It is the first
study in the country to use a sample of Portuguese nurses who
work in different health contexts to validate the PES-NWI.

Our results indicated a final 27-item structure and a five di-
mensions model, resulting in a different solution from that of the
previous version validated in the Portuguese context (4). Our fi-
nal study results for the PES-NWI matched three domains in the
original version, SRA, NMALSN, and CNPR. The items excluded in
our factorial analysis belong to the NFQC domain in the original
version (1) and the PQ subscale in the Portuguese version (4).

In this study, we found a factorial structure with five compo-
nents, which agrees with the one suggested by the author of the
original scale (1). The CFA supported the five-factor model. The re-
sults are similar to other international studies (6—10).

The results from the EFA presented a five-dimension solution,
which is like the original scale presented by Lake (1), but the items
within the factors are different. In previous studies, similar varia-
tions in item structure have been observed (6-9). These can be
due to differences in culture, health care systems, and manage-
ment among countries, which may influence nurses’ responses.

EFA is a technique sensitive to sample size. It is important
to note that the present study had a nationwide sample that was
larger compared to the original version (n = 2299) (1), and more
significant than the one used in the Portuguese context (n = 236)
(4). This difference in sample sizes may contribute to different re-
sponses and the exclusion of most items within the NFQC domain.

The CFA model showed that the five-factor model fits well with
the study sample in the Portuguese health context. The coefficients
of the model’s goodness-of-fit indices were satisfactory. Neverthe-
less, the five-factor model showed good convergence, discriminant
validity, and global internal consistency (a = 0.91) that was higher
than the seven-factor model of Amaral, Ferreira, and Lake (4) (a
= 0.83). The final model showed excellent reliability and construct
validity, which supports the decision to exclude the items that are
not essential to the construct being measured. Therefore, this
shorter version of the PES-NWI can be used for future studies.

The invariance analysis of the five-factor model confirmed its
stability. In our study, the internal consistency observed in the
final five-factor model is higher than that obtained by Lake (1)
(o = 0.82), Amaral, Ferreira, and Lake (4) (a = 0.89), and
Fuentelsaz-Gallego, Moreno-Casbas, and Gonzalez-Maria (8)
(a = 0.90). The total scale and sub-scales of the five-factor model
showed adequate reliability and internal consistency. Our results
agree with those of other studies about the psychometric proper-
ties of the PES-NWT in different contexts (1, 4, 6, 10—15).

This methodological study has limitations. First, it adminis-
tered a self-report questionnaire that cannot distinguish the in-
fluence of response biases. Second, it employed a non-random
sampling technique that cannot distinguish between nurses work-
ing in private and public hospitals, which have critical organiza-
tional differences that could impact nurses’ perceptions of the
work environment. This shorter version of the PES-NWI should be
used in new studies and different work contexts to evaluate the
nursing environment.

Conclusion

For the success of healthcare systems, the nursing work en-
vironment is critical; so, its measurement should be a regular
practice available for both professionals and citizens to consult.
This study contributed to the validation and psychometric property
assessment of the Portuguese version of PES-NWT in a large sam-
ple at the national level. It also showed the adequate five-factor
structure of the PES-NWI. The five-dimension model shows better
specificity and stability in the analysis than the original version.
Upon confirming this structure was reliable, all the factors showed
adequate loading in their component and a semantic relationship
among the items. This new model should be used in new studies to
evaluate the work environment and improve healthcare conditions.
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The validation of the Portuguese version of the PES-NWTI in tarily, and had the right to withdraw at any time. Anonymity was
this study is a substantial contribution to the healthcare context; maintained in all stages of the study. The Catholic University
it is an essential tool in supporting decision-making, accessing Committee of Ethics reviewed and approved the study’s proto-
the nursing environment, and improving working conditions. col, which included the above ethical considerations (Process

No. 3/2018).

Ethics approval and consent to participate: All partici-

pants were fully informed about the study, participated volun- Conflict of interests: None declared.
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