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Abstract

Background
Nursing practice environments influence care quality, professional outcomes and service sustainability.
Measures developed in acute hospitals may not adequately represent the organisational
interdependence, longitudinal care and integration required in long-term care (LTC). This study aimed to
develop the Nursing Practice Environment Scale for Long-Term Care (NPES-LTC) and assess its content
validity, comprehensibility and preliminary item behaviour in Portugal.

Methods
This methodological instrument-development study comprised conceptual clarification and attribute
mapping, deductive item generation, content validation by 13 experts and a fully electronic pre-test with
a final open-ended feedback question. An initial 56-item pool was informed by the Magnet Model and a
World Health Organization framework for integrated LTC. Experts independently assessed item relevance
and clarity. Item- and scale-level content validity indices, Krippendorff’s alpha and Fleiss’ kappa were
calculated. Of 45 nurses invited to pre-testing, 39 participated (86.7%). Corrected item-total correlations,
Cronbach’s alpha and McDonald’s omega were used only as exploratory indicators of item behaviour.

Results
For the initial pool, the scale-level content validity index was 0.93 for relevance and 0.89 for clarity.
Thirteen items below the predefined 0.80 criterion were removed. Among the 43 retained items, the
corresponding indices were 0.96 and 0.93. Agreement was high for relevance (Krippendorff’s α = 0.83;
Fleiss’ κ = 0.82) and clarity (α = 0.81; κ = 0.80). Exploratory domain estimates ranged from 0.81 to 0.90
for alpha and 0.78 to 0.95 for omega; the 43-item scale yielded α = 0.96 and ω = 0.97. One item was
removed and one negatively worded item was retained with reverse scoring, producing a 42-item
candidate version.

Conclusions
The expert assessment supported the relevance and clarity of the NPES-LTC item pool, while pre-testing
informed comprehensibility and item behaviour. The 42-item candidate version is theoretically grounded
and context-sensitive, but its comprehensiveness, four-domain structure, revised item and scoring model
require further cognitive and large-scale psychometric evaluation before research, benchmarking or
organisational use.
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Population ageing, multimorbidity, functional dependency and longer care trajectories are increasing
demand for long-term care (LTC) internationally [1–3]. Unlike episodic acute care, LTC depends on
continuity, coordination across health and social sectors, sustained therapeutic relationships and the
capacity to respond to changing health and social needs over time [1, 4]. These features make the
organisation of nursing work particularly consequential.

The nursing practice environment (NPE) comprises the organisational characteristics that facilitate or
constrain professional nursing practice [5, 6]. Favourable environments are generally characterised by
effective nursing leadership, nurse participation in organisational affairs, adequate staffing and
resources, strong interprofessional relationships and support for quality improvement [5–8]. Evidence
from hospital and residential settings links favourable NPEs with improved nurse retention and job
satisfaction, lower burnout and missed care, and better safety and patient outcomes [7–11].

The Practice Environment Scale of the Nursing Work Index (PES-NWI) remains the most widely used
measure of the construct [5]. Portuguese adaptations of the PES-NWI, the Nursing Work Index-Revised
and the Indicators of Quality Nursing Work Environments have strengthened assessment in hospital and
primary care contexts [12–14]. Nevertheless, instruments originating in acute care may not fully
represent LTC-specific conditions, including prolonged temporality of care, integration of health and
social responses, community and inter-institutional coordination, regulatory and financing arrangements,
staff retention, career development and the participation of residents and families [1, 4, 15–18]. Using a
measure that omits contextually important attributes risks reducing the NPE to what existing
instruments happen to measure.

From a nursing disciplinary perspective, the practice environment is not a neutral organisational
backdrop. It conditions nurses’ clinical judgement, professional agency, relational continuity and
capacity to deliver person-centred, ethically responsible care [19, 20]. Within Donabedian’s structure-
process-outcome logic, the NPE can be understood as an organisational condition that shapes care
processes and, through them, outcomes for people, professionals and services [21]. A context-sensitive
measure can therefore support nursing management and governance by making modifiable conditions
of practice visible.

This study aimed to develop the Nursing Practice Environment Scale for Long-Term Care (NPES-LTC) and
assess its content validity, response processes and preliminary item behaviour for use in Portugal.

Methods

Study design
A methodological instrument-development study was conducted in four sequential stages: (1)
conceptual clarification of the construct and identification of context-specific attributes; (2) deductive
item generation; (3) content validation by an expert panel; and (4) pre-testing with nurses working in LTC.
The NPES-LTC was developed within the academic research programme underlying the present
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methodological study. The initial instrument-development and content-validation work was undertaken
as part of a Master's dissertation completed in 2024 and deposited in a Portuguese institutional
repository [33]. Although the repository record is publicly available, the full text remains under restricted
access, and the questionnaire has not previously been published as a publicly accessible,
psychometrically validated instrument.The process followed established recommendations for health
measurement instrument development, including the sequential construction and content-validation
method described by Coluci et al. [22–25], and was reported with reference to the COSMIN Reporting
Guideline 2.0, adapted to a professional-reported organisational measure rather than a patient-reported
outcome measure [31, 32]. This study addressed only the initial development phase of the NPES-LTC:
construct clarification, item generation, expert-based content validation and pre-testing with the target
population. It was not designed as a complete psychometric validation study. Structural validity, internal
consistency based on an empirically supported dimensional structure, test-retest reliability,
measurement error, construct validity and measurement invariance were outside the scope of this phase
and will be evaluated in a subsequent multicentre study. The study was completed in 2024.

Conceptual clarification and attribute mapping
The construct was initially examined through scientific and normative literature concerning NPEs, quality
nursing work environments and LTC. The 14 Forces of Magnetism and the later Magnet Model
components—transformational leadership, structural empowerment, exemplary professional practice,
new knowledge and innovation, and empirical outcomes—provided an organisational nursing reference
[26]. These components were compared with established NPE instruments and with instruments
previously adapted to Portuguese nursing contexts [12–14].

The comparison identified attributes that were incompletely represented in commonly used measures,
particularly community engagement, regulatory conditions, financing, career progression, professional
recognition, workforce retention, integration of care, organisational learning and the relationship between
nursing governance and system-level conditions.

To ensure contextual relevance beyond the organisational level, the identified attributes were aligned
with the World Health Organization Regional Office for Europe country assessment framework for the
integrated delivery of long-term care [1]. This framework organises assessment around health and social
care needs, performance, service delivery and system enablers. These components informed four a
priori theoretical categories for item coverage: system facilitators, service delivery, performance, and
health and social needs. They were not considered empirically established factors.

Item generation and response format
Items were generated deductively from the conceptual mapping. Each proposed item was traced to a
relevant Magnet component, an LTC attribute and one of the four theoretical domains. The initial pool
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contained 56 items spanning individual nursing practice, team and service processes, organisational
governance and wider regulatory conditions.

Items were written as declarative statements and organised from the professional and service levels to
the organisational and system levels. The intended response format was a five-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree). The initial wording was reviewed for redundancy,
specificity and applicability to Portuguese LTC. Respondents were instructed to rate their current nursing
practice environment; no fixed retrospective recall period was specified.

The 42-item candidate version is scored from 1 (strongly disagree) to 5 (strongly agree). Items are
assigned theoretically to system facilitators (11 items; possible score 11–55), service delivery (11 items;
11–55), performance (12 items; 12–60), and health and social needs (8 items; 8–40). A provisional total
score ranges from 42 to 210, with higher scores intended to indicate a more favourable nursing practice
environment. One negatively worded item concerning whether part-time versus full-time contractual
arrangements constrain care quality requires reverse scoring. Domain and total scores remain
provisional because the dimensional structure has not been empirically established, and no
interpretative cut-off points have been defined.

The complete 42-item candidate NPES-LTC is provided in Supplementary File 1, including the Portuguese
study wording, an English-language reporting translation, five-point response anchors, theoretical
domain assignment, reverse-scoring instructions and provisional scoring guidance. This supplementary
version is provided to ensure accessibility of the questionnaire described in the present study. The
English-language translation has not undergone a separate cross-cultural adaptation or validation
process.

Expert panel and content-validation procedure
A purposive panel of experts was recruited according to recognised indicators of nursing expertise,
including relevant specialist knowledge, demonstrated experience and professional authority [27].
Eligibility required experience in LTC, nursing management, specialist nursing, education or research
relevant to the construct. Thirteen experts participated.

Experts were contacted by email and received a link to a fully electronic, self-administered questionnaire
created in Microsoft Forms using the institutional account. Data collection occurred during the first 15
working days of January 2024. One courteous reminder was emailed seven days after the initial
invitation to those who had not yet responded. Experts independently evaluated each item for relevance
and clarity using four-point ordinal scales. Scores of 3 or 4 were considered endorsement. Space was
provided for written comments and suggestions. Responses were collected remotely and anonymously.
A second round had been planned if the predefined consensus criteria were not achieved; because the
retained pool exceeded the criteria after the first assessment and comments could be incorporated
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without substantive disagreement, no further round was undertaken. Accordingly, the procedure is
reported as an expert content-validation panel rather than as a completed multi-round Delphi study.

The item-level content validity index (I-CVI) was calculated as the proportion of experts assigning a
score of 3 or 4. An I-CVI of at least 0.80 for both relevance and clarity was the predefined retention
criterion. The scale-level content validity index based on the average method (S-CVI/Ave) was calculated
as the mean of the I-CVIs. Items below the criterion for either property were removed or considered for
reformulation. Agreement beyond raw endorsement was examined after dichotomisation using
Krippendorff’s alpha and Fleiss’ kappa.

Comprehensiveness was not assessed as a separate quantitative criterion; experts could propose
omitted content in their written comments. This aspect was therefore treated as exploratory rather than
as established evidence of content validity.

No hypothesis-based sample-size calculation was performed. The purposive panel size was determined
by the developmental purpose of the study and the need to include complementary expertise in LTC,
nursing management, specialist nursing, education and research, in accordance with the adopted
instrument-development method [22, 27].

Pre-test and comprehensibility appraisal
The 43-item version resulting from content validation was administered to a convenience sample of
registered nurses working in Portuguese integrated long-term care services. No minimum duration of
LTC experience was required. Forty-five nurses were contacted by email and invited to complete a fully
electronic, self-administered questionnaire created in Microsoft Forms using the institutional account.
Data collection occurred during the first 15 working days of April 2024. One courteous reminder was
emailed seven days after the initial invitation to those who had not yet responded. Of the 45 nurses
invited, 39 completed the pre-test, corresponding to a participation rate of 86.7%. Participants
represented districts across mainland Portugal. The pre-test was intended to explore comprehensibility
and preliminary item behaviour, not to establish structural validity or definitive reliability.

At the end of the Microsoft Forms questionnaire, participants answered an open-ended question inviting
them to report difficulties, ambiguities and suggestions concerning the instructions, items, response
options and overall completion experience. Written feedback was considered descriptively alongside
corrected item-total correlations; no formal qualitative coding was undertaken. Because the sample was
small relative to the number of items, no exploratory or confirmatory factor analysis was performed.

No hypothesis-based sample-size calculation was undertaken for the pre-test. The sample was
pragmatic and intended to explore comprehensibility, response processes and preliminary item
behaviour. It was not considered sufficient for factor analysis or definitive psychometric evaluation.

Statistical analysis
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Descriptive statistics were used to characterise experts and pre-test participants. Content validity was
summarised using I-CVI and S-CVI/Ave. Inter-expert agreement was assessed using Krippendorff’s alpha
and Fleiss’ kappa, complementary coefficients commonly used to evaluate agreement among multiple
raters beyond that expected by chance [28–29]. Preliminary internal consistency was examined for each
a priori domain and the total scale using corrected item-total correlations, Cronbach’s alpha and
McDonald’s omega. A corrected item-total correlation of at least 0.30 and reliability coefficients of at
least 0.70 were used as interpretive reference values [23–25]. Alpha and omega values reported for
individual items represent the coefficient if that item were deleted.

All 39 nurses included in the pre-test completed all 43 items. No item-level data were missing and no
imputation was required. Alpha and omega were calculated solely as exploratory indicators of the
behaviour of the theoretically grouped items. Because dimensionality had not been empirically
established, these coefficients were not interpreted as evidence of internal consistency reliability
according to COSMIN standards.

Analyses were performed using IBM SPSS Statistics, version 29.0 (IBM Corp., Armonk, NY, USA), and R
statistical software, version 4.2.1 (R Foundation for Statistical Computing, Vienna, Austria).

Ethical considerations
The study was conducted in accordance with the Declaration of Helsinki and received a favourable
opinion from the Ethics Council of the Nursing School of Lisbon (Escola Superior de Enfermagem de
Lisboa), process no. 4147/2023. Before participation, experts and nurses received written information
explaining the study objectives, procedures, voluntary nature of participation, confidentiality safeguards
and right to withdraw at any time without penalty. All participants had capacity to consent and provided
written informed consent before data collection. Data were pseudonymised and stored electronically in a
password-protected database accessible only to the research team. In accordance with the approved
protocol, data will be retained for five years after study completion and then securely destroyed.

Results

Expert characteristics
The 13 experts were predominantly women (n = 12; 92.3%). Their mean age was 54.2 years (SD 11.2;
range 35–66), and mean professional experience was 32.0 years (SD 11.5; range 12–46). They had a
mean of 10.9 years of LTC experience (SD 6.0; range 2–20). Specialist nurses and nurse managers were
the largest professional groups (each n = 4; 30.8%). Detailed characteristics are presented in Table 1.
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Table 1
Characteristics of the expert panel (n = 13)

Characteristic Result

Age, mean (SD), range 54.2 (11.2), 35–66

Women, n (%) 12 (92.3)

Total professional experience, mean years (SD), range 32.0 (11.5), 12–46

LTC experience, mean years (SD), range 10.9 (6.0), 2–20

Registered nurse, n (%) 1 (7.7)

Specialist nurse, n (%) 4 (30.8)

Head nurse, n (%) 1 (7.7)

Nurse coordinator, n (%) 2 (15.4)

Nurse manager, n (%) 4 (30.8)

Nurse educator, n (%) 1 (7.7)

Bachelor’s degree, n (%) 6 (46.2)

Postgraduate qualification, n (%) 4 (30.8)

Master’s degree, n (%) 2 (15.4)

Doctoral degree, n (%) 1 (7.7)

Content validity and expert agreement
Across the initial 56-item pool, S-CVI/Ave was 0.93 for relevance and 0.89 for clarity. Thirteen items did
not reach 0.80 for relevance and/or clarity and were removed. They concerned interdisciplinary interface
wording, monitoring of client complexity, safe staffing, management of turbulence during organisational
change, an innovative professional environment, institutional partnerships, implementation of strategic
plans, organisational recognition and reward, professional differentiation, public financing and the role of
professional and union bodies.

The retained 43-item pool achieved an S-CVI/Ave of 0.96 for relevance and 0.93 for clarity. Agreement
indices were at or above 0.80 for both properties: Krippendorff’s α was 0.83 for relevance and 0.81 for
clarity; Fleiss’ κ was 0.82 and 0.80, respectively (Table 2).

No separate quantitative judgement of comprehensiveness was obtained.
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Table 2
Content validity and inter-expert agreement

Measure Relevance Clarity

S-CVI/Ave, initial 56-item pool 0.93 0.89

S-CVI/Ave, retained 43-item pool 0.96 0.93

Krippendorff’s α, retained pool 0.83 0.81

Fleiss’ κ, retained pool 0.82 0.80

Pre-test participant characteristics
Of the 45 nurses invited, 39 participated (86.7%). They represented 12 districts across mainland
Portugal; Lisbon contributed the largest subgroup (n = 14; 35.9%). Most participants were women (n = 
30; 76.9%). Mean age was 37.2 years (SD 10.2; range 22–64), mean professional experience was 13.8
years (SD 10.5; range 1–40), and mean LTC experience was 6.4 years (SD 5.0; range 0.3–18). Most were
registered nurses without a specialist title (n = 25; 64.1%), followed by specialist nurses (n = 7; 17.9%); 30
(76.9%) held a bachelor’s degree. Completion time ranged from 3 to 7 minutes. All 39 participants
completed every item, and no item-level data were missing.

Pre-test feedback and preliminary item behaviour
Participants’ written responses to the final open-ended question were reviewed descriptively to identify
apparent instructional, wording or response-option difficulties and suggestions for improvement.
Because these responses were not formally coded, no qualitative frequencies or thematic findings are
claimed. For the four a priori domains, Cronbach’s alpha ranged from 0.81 to 0.90 and McDonald’s
omega from 0.78 to 0.95. For the complete 43-item version, α was 0.96 and ω was 0.97 (Table 3). These
estimates were calculated solely to explore preliminary item behaviour and were not interpreted as
evidence of reliability because the dimensional structure had not been empirically tested and the sample
was small.

Table 3
Preliminary internal consistency of the theoretically assigned domains

(n = 39)
Theoretical domain Items, n Cronbach’s α McDonald’s ω

System facilitators 11 0.83 0.95

Service delivery 11 0.90 0.90

Performance 12 0.81 0.78

Health and social needs 9 0.84 0.80

Total preliminary scale 43 0.96 0.97
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Most corrected item-total correlations exceeded 0.30. The item stating that part-time versus full-time
contractual arrangements constrained care quality showed a negative corrected item-total correlation
within its assigned domain (-0.18) and in the total scale (-0.07). Because the underlying attribute was
considered theoretically relevant, the negatively worded item was provisionally retained and designated
for reverse scoring in the candidate version. This decision requires confirmation through renewed
cognitive assessment and independent psychometric evaluation. The item concerning persistent
notification by the Portuguese nursing regulator to employers and regulatory authorities had low
corrected item-total correlations (0.22 within its domain and 0.19 for the total scale) and was removed.
The process produced a 42-item candidate NPES-LTC assigned theoretically to system facilitators,
service delivery, performance, and health and social needs.

Table 4
Provisional composition and scoring of the 42-item

candidate NPES-LTC
Theoretical domain Items, n Possible score

System facilitators 11 11–55

Service delivery 11 11–55

Performance 12 12–60

Health and social needs 8 8–40

Provisional total score 42 42–210

Items are scored from 1 (strongly disagree) to 5 (strongly agree). One negatively worded item
concerning contractual arrangements requires reverse scoring.

Higher scores are intended to represent a more favourable nursing practice environment. For descriptive
interpretation, the mean item score may be calculated after reverse-scoring the negatively worded
contractual-arrangements item. A mean score > 3.0 is provisionally interpreted as indicating a positive or
favourable nursing practice environment; a score of 3.0 corresponds to the neutral midpoint of the
response scale, whereas a mean score < 3.0 indicates a non-positive or unfavourable environment. For
the 42-item total scale, a mean score > 3.0 corresponds to a raw total score > 126. These interpretative
thresholds are a priori descriptive criteria based on the midpoint of the response scale and should not be
regarded as empirically validated diagnostic or clinical cut-off values. The domain composition, scoring
model and interpretative criteria remain provisional pending structural and construct validation.

Discussion
This study developed a 42-item candidate measure intended to represent organisational and system
conditions of nursing practice in LTC. Expert assessment supported the relevance and clarity of the
retained item pool, while the electronic pre-test and exploratory quantitative analysis provided
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preliminary information on comprehensibility and item behaviour. The study therefore establishes an
initial content-valid candidate version rather than a fully validated psychometric instrument.

The contribution of the NPES-LTC lies first in its contextual specificity. Established NPE instruments have
generated extensive evidence and remain valuable for comparison across settings [5–8]. However, their
acute-care origins may leave LTC attributes less visible. The present scale extends assessment to
continuity and integration of care, health and social needs, workforce development and retention,
organisational monitoring, professional regulation and wider system facilitators.

These additions are consistent with international descriptions of LTC as a continuum requiring
coordination across professional, organisational and policy boundaries [1, 4].

Second, the scale was built through theoretical traceability rather than by generating an undifferentiated
list of workplace characteristics. Linking Magnet principles with an integrated LTC framework made it
possible to connect micro-level nursing practice with meso-level organisational governance and macro-
level regulation. This is relevant because nurses’ capacity to provide person-centred, evidence-informed
and ethically responsible care depends not only on individual competence but also on the conditions
under which professional action occurs [19–21].

The initial content-validity results also illustrate the importance of assessing clarity separately from
relevance. Several items were judged relevant but insufficiently clear, including statements concerning
client complexity, organisational innovation, strategic partnerships, professional recognition and
financing. Their removal reduced conceptual breadth in some areas but protected interpretability at this
developmental stage. Future qualitative work may permit clearer replacement items where the attribute
remains theoretically important.

Agreement estimates complemented the CVI by examining consistency beyond simple endorsement.
Values of 0.80 or above across both Krippendorff’s alpha and Fleiss’ kappa support the homogeneity of
expert judgements. Nevertheless, these coefficients do not establish construct validity. Similarly, the high
total-scale alpha and omega should not be interpreted as proof of unidimensionality or validity. With 43
items, very high coefficients may partly reflect test length and overlapping content [23–25]. The domain-
level coefficients are encouraging but remain conditional on theoretical item assignment.

The negative item-total behaviour of the contractual-regime item may have resulted from its direction,
ambiguity or variation in participants’ employment contexts. Retaining it as a reverse-scored item
preserves the attribute but requires formal cognitive and empirical testing in an independent sample;
reverse wording can itself introduce method effects. The removal of the regulator-notification item
suggests that respondents may have had limited knowledge of macro-level regulatory activity or that the
item was too remote from their observable practice environment. This finding reinforces the need to
distinguish organisational conditions nurses can reliably report from wider system conditions that may
require other data sources.
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Implications for nursing management and research
After further validation, the NPES-LTC may help nurse managers identify modifiable conditions affecting
professional practice, compare patterns across services and guide improvement priorities. Its multilevel
coverage may also support governance discussions connecting staffing, leadership, learning, safety,
continuity, regulation and organisational outcomes. It should not yet be used for high-stakes
benchmarking or performance assessment.

The next validation phase should recruit a substantially larger, multicentre sample representing different
LTC models, regions and organisational sectors. Structural validity should be examined using factor
analysis appropriate to ordinal data. Competing models should be tested rather than assuming the four
theoretical domains. Subsequent analyses should evaluate internal consistency conditional on the
supported factor structure, convergent and discriminant validity, known-groups validity, test-retest
reliability, measurement error and invariance across relevant groups. Formal cognitive interviewing
should precede large-scale testing of the reverse-scored contractual item.

Strengths and limitations
Strengths include the explicit theoretical mapping, a multidisciplinary expert panel with extensive
professional and LTC experience, separate assessment of relevance and clarity, use of complementary
agreement indices and pre-testing with nurses from multiple Portuguese districts.

Several limitations require emphasis. Item generation was predominantly deductive and did not include
qualitative concept elicitation with the target population; aspects experienced by LTC nurses may
therefore not have been fully captured. Comprehensiveness was not formally rated as a distinct content-
validity component, and the opportunity to provide written comments cannot substitute for a structured
assessment of omitted concepts. The expert panel and pre-test samples were purposive or convenience
samples and may not represent all Portuguese LTC contexts. Only one expert-assessment round was
completed; although the predefined criteria were met, the process should not be interpreted as a full
multi-round Delphi consensus. Comprehensibility was explored through a single final open-ended
question rather than formal cognitive interviews, and the written responses were used descriptively and
not formally coded. The pre-test sample of 39 was suitable for preliminary field administration but
insufficient for structural validation of a 43-item instrument. The four domains and scoring rules are
therefore theoretical and provisional. Internal consistency estimates cannot establish reliability before
dimensionality is supported. The decision to retain and reverse-score the negatively worded contractual
item has not been confirmed in an independent sample. The study did not assess test-retest reliability,
measurement error, construct validity, criterion validity, responsiveness or measurement invariance.
Finally, some system-level items may be difficult for frontline nurses to observe directly.

Conclusions
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The study produced a 42-item candidate NPES-LTC intended to capture nursing practice environment
attributes relevant to long-term care. Expert assessment supported the relevance and clarity of the
retained items, and preliminary field administration provided information on comprehensibility and item
behaviour. The four-domain structure, scoring model and reverse-scored item remain to be validated.
Further cognitive testing and large-scale multicentre psychometric evaluation are required before the
scale can be recommended for research, benchmarking or organisational decision-making.
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