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Abstract

Background: Nursing care systems face significant challenges due to demographic changes, a workforce shortage, and
rising demand for care services. Digital assistive technologies offer potential to address these challenges, but systematic
and standardized nursing data are essential to evaluate both innovations and broader care processes. The Nursing Minimum
Data Set (NMDS) provides a foundational framework for capturing structured information on nursing care, yet there is no
international consensus on its core content, development, and practical use.

Objective: This scoping review aims to map current international literature regarding (1) the core content elements of NMDS,
(2) methodological approaches used in NMDS development, and (3) implementation and use of NMDS in different nursing
settings.

Methods: Following the JBI (Joanna Briggs Institute) methodology and Arksey and O’Malley framework, a systematic
search was conducted on July 2, 2025, in the MEDLINE (via PubMed) and CINAHL (via EBSCO) databases using the term
“nursing minimum data set.” Inclusion was restricted to studies in English or German focusing on the content, development, or
implementation of the NMDS. The research team reviewed studies in an independent and double-blinded fashion for eligibility
based on predefined criteria, with discrepancies resolved by consensus. Eligible studies were narratively summarized, with
extraction structured into categories based on the review’s research questions.

Results: From 1908 initially identified articles, 26 (1.4%) studies met the inclusion criteria. Considerable heterogeneity
was found in the structure and scope of the NMDS, with datasets comprising 16 to 145 items. Despite variation, 4 central
domains consistently emerged: patient demographics, medical care information, nursing care elements, and institutional or
organizational data. NMDS development typically followed a participatory, multistage approach involving literature analysis,
stakeholder consensus building, and validation through pretesting and real-world application. Implementation and use of
the NMDS serve multiple functions, including documenting nursing care processes, supporting workload measurement and
resource planning, quality assurance, benchmarking, and demonstrating nursing’s contribution to patient outcomes. However,
successful implementation depends on technical, legal, organizational, and educational strategies. Core challenges include a
lack of standardized terminology, inconsistent legal frameworks, and varying levels of staff training and acceptance.

Conclusions: The NMDS provides a robust basis for standardized nursing documentation, quality assurance, and health
system planning, but international variability and ongoing challenges in harmonization, integration, and acceptability persist.
Advancing the NMDS requires collaborative efforts for interoperability, investment in digital infrastructure, and targeted
education. Further research should focus on comparative effectiveness, cross-context validation, and strategies to reduce
documentation burden while maximizing data utility.
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Introduction

The nursing care system in Germany is confronted with
significant challenges, including demographic shifts, a
shortage of nursing personnel, and increasing demand for care
services [1]. From 2014 to 2021, expenditures on long-term
care insurance increased more than 2-fold, rising from €25.5
billion (US $30 billion) to €53.9 billion (US $63.4 billion)
[2]. To ensure the sustainability of care provision, there
is a need for innovative digital solutions. Digital assistive
technologies have been shown to have considerable poten-
tial in promoting participation and autonomy, as well as
reducing care dependency [3]. However, research focusing
on the etiology and progression of care needs, as well as the
ramifications of digital innovations, has been disproportion-
ately underrepresented to date [4].

Robust and standardized nursing data are essential to
evaluate these innovations and their impact on care. The
Nursing Minimum Data Set (NMDS) is defined as “a
minimum set of items of information with uniform defini-
tions and categories concerning the specific dimension of
nursing which meets the information needs of multiple data
users in the health care system” [5]. The NMDS provides a
structured basis for capturing nursing care across populations,
settings, and regions. It facilitates the monitoring of trends
in care delivery and resource use, serves as a foundational
element for research by establishing connections with broader
health information systems, and contributes to the formulation
of health policy, thereby ensuring the visibility of nursing
contributions in health care planning and decision-making
[6]. With a focus on influencing factors and opportunities to
prevent or reduce care dependency, the NMDS can also serve
as a framework for assessing the impact of digital innova-
tions.

Despite its potential, there is a lack of clarity regarding
which elements should be included in a core nursing dataset,
how such elements are developed, and what barriers or
success factors influence its implementation in practice. The
objective of this scoping review is to map the current state of
the literature by addressing the following research questions:

1. Which content elements comprise a nursing minimum

dataset?

2. Which methodological approaches have been used in its

development?

3. What is the implementation and use of such a dataset in

different nursing settings?

Methods

This scoping review was conducted in accordance with the
JBI (Joanna Briggs Institute) methodology [7] and guided by
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the framework of Arksey and O’Malley [8], which structures
the process into the following phases: identifying relevant
studies, study selection, data presentation, and synthesis of
results. To enhance rigor and transparency, the reporting
process adhered to the PRISMA-ScR checklist (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews; Checklist 1) [9].

Search Strategy

A systematic search was conducted on July 2, 2025, in
the MEDLINE (via PubMed) and CINAHL (via EBSCO)
databases using the search term “nursing minimum data set,”
applied identically in both databases. “Nursing minimum data
set” is an internationally established and unambiguous term
for the concept of interest. Preliminary searches using broader
terms such as “nursing data” or “nursing data set” yiel-
ded numerous irrelevant results, mostly referring to general
medical datasets including nursing-related variables but not
specifically designed for nursing care. Searches in other
databases (eg, Google Scholar and Europe PMC) produced
even more irrelevant hits.

Using the precise term “nursing minimum data set”
maximized specificity and relevance. PubMed’s Automatic
Term Mapping further captured synonyms and MeSH
(Medical Subject Headings) terms. This focused approach
aligns with Freguia et al [10] but extends their work by also
analyzing the development and implementation of the NMDS.
The MEDLINE and CINAHL databases were selected due to
their comprehensive coverage of peer-reviewed nursing and
health services research. No date restrictions were applied,
and reference lists of the included articles were manually
screened to minimize the risk of missing eligible studies.

The detailed inclusion and exclusion criteria are enumer-
ated in Textbox 1. Exclusion criteria were based on our aim
to map the conceptual, methodological, and implementation
aspects of the NMDS rather than secondary applications or
specialized derivatives. Studies focusing solely on specific
clinical conditions, measurement tools, isolated settings (eg,
palliative care), or context (eg, quality management) were
excluded. Publications on other datasets (eg, the Minimum
Data Set Resident Assessment Instrument [11]) or nursing
classifications were also excluded. Language was restricted
to English and German to ensure reliable screening and data
extraction. Although this may introduce language bias, the
majority of conceptual NMDS literature is published in these
languages.
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Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria
* Primary and secondary studies with abstracts available
* Language: German or English

Set

Exclusion criteria
» Secondary analyses of the Nursing Minimum Data Set

» Comparison of measurement instruments

ing

* Description of content, development, implementation, and use in practical applications of the Nursing Minimum Data

* Reference to interventions, specific clinical pictures, or medications
» Reference to quality management, personnel indicators, or specific settings

* In cases of duplicate publication, only the most comprehensive or earliest version was included to avoid double-count-

Study Selection and Data Extraction

The study selection followed the JBI methodology for
transparency and reproducibility. Duplicate removal and
screening were conducted using Rayyan (Rayyan Sys-
tems, Inc) [12], a web-based collaborative platform ena-
bling independent and blinded review. Duplicates were
first removed automatically using the software’s matching
algorithms based on title, author, DOI, journal, and year
and then manually checked to resolve partial matches or
inconsistent metadata.

Titles and abstracts of remaining records were independ-
ently screened by 2 reviewers (PM and AG) using Rayyan’s
blinded mode. Records identified as potentially eligible by at
least 1 reviewer proceeded to full-text review. Discrepancies
were resolved through discussion, with a third reviewer (KG)
consulted if consensus could not be reached. The process was
independent of study design and focused on studies address-
ing the conceptualization, development, or implementation of
the NMDS. The number of records at each stage is presented
in the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram. Reference lists
of the included studies were manually screened to identify
further eligible studies.

To systematically extract and present relevant information,
included studies were narratively summarized in a data-
charting form. The studies were categorized and analyzed
according to the following classifications: “overview” (eg,
definition and elements); ‘“development” (eg, methods
and processes); and “implementation” (eg, evaluation,
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availability, reliability, and validity). The primary catego-
ries were derived deductively from the review questions.
Subcategories were subject to refinement and expansion in an
iterative manner as novel themes and patterns emerged from
the included studies. This framework enabled the synthesis of
structured and flexible approaches, capturing the breadth of
the research field.

Results

Study Selection

The database search conducted in July 2025 yielded 1908
results (PubMed: n=1820, 95.4%; CINAHL: n=88, 4.6%).
After removing duplicates, 1869 (N=1908, 98%) records
remained for title and abstract screening. Of these, 1823
(N=1869, 98%) were excluded due to unavailability of full
texts or because they focused on data infrastructure, storage,
or evaluation frameworks unrelated to NMDS content,
development, or implementation. A total of 36 (N=1869,
2%) articles underwent double-blind full-text review. After
applying all eligibility criteria, 23 (N=1869, 1.2%) articles
were included. Screening reference lists added 3 more studies,
resulting in a total of 26 included studies. No conflicts
occurred among independent reviewers. The selection process
is presented in the PRISMA flowchart [13] (Figure 1). A
comprehensive list of the included studies and the data
extraction table are provided in Multimedia Appendix 1 [6,10,
14-37].
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart illustrating the study selection process.
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Main Characteristics of the Included
Studies

The 26 studies originated from 9 countries. Most were
from the Netherlands (n=6, 23.1%), the United States (n=4,
15.4%), Austria (n=4, 15.4%), Belgium (n=4, 15.4%), and
Ireland (n=3, 11.5%). Additional studies were conducted
in Finland (n=2, 7.7%), and 1 (3.8%) each from Italy,
Germany, and Thailand. The majority of reported NMDS
initiatives have their origins in the United States [10,16,19,
25,29], Belgium [10,19,25,29,32-34,36], Canada [10,19,25,
29], Thailand [10,25,27,29,37], Switzerland [25,29], and the
Netherlands [18,20-23,25,29]. Additional origins including
Ireland [14,26,29], Germany [17,29], Finland [24,25,29,35],
Australia [19,25,29], Sweden [25], Brazil [25], Japan [25],
Austria [28,30,31], and Scotland [19] were mentioned in
several studies, which also referenced a European [10,19,25]
and an international NMDS [19,25]. Most of the studies
focused on universal nursing settings. However, there have
also been investigations of specific settings such as hospitals,
long-term care facilities, nursing homes, home health care
agencies, and public health contexts.

The articles encompassed a period from 1988 to 2022.
The predominant language of publication was English
(n=24, 92.3%), with 2 (7.7%) articles published in Ger-
man. The study designs exhibited heterogeneity, encompass-
ing theoretical papers (n=9, 34.6%), mixed methods studies
(n=7, 26.9%), quantitative studies (n=9, 34.6%), and a single
qualitative study. The predominant focus was the develop-
ment of the NMDS [14,17,21,27,28,30,33-36], followed by
evaluation [16,20,22,31] and implementation [24,26,32]. A
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subset of these studies was also partially cited in the included
systematic review [29] and umbrella review [10].

Data Elements

The datasets have been designed to capture comprehensive
and comparable information on nursing practice, patient
status, and care context. This facilitates the monitoring,
evaluation, and enhancement of nursing care delivery at both
the individual and system levels. A review of the existing
literature revealed a considerable variation in the number
of elements comprising an NMDS, ranging from 16 to 145
items per dataset. Despite this variation, 4 key categories
consistently emerged: patient demographics, medical care
information, core nursing care elements, and institutional or
organizational data (Textbox 2).

The patient’s demographic information is typically
documented on an initial admission to the health care
facility and subsequently serves as a foundational reference
point for the patient’s characteristics. The medical care
items in question prioritize crucial medical information.
While certain elements are documented on a single occa-
sion during the patient’s hospital stay, details concerning
medical procedures and medications are frequently recorded
throughout the patient’s stay. Core nursing care elements are
typically collected continuously throughout the duration of
hospitalization. The exception to this is nursing outcomes,
which are generally assessed at discharge. Risk assessments
and nursing diagnoses, on the other hand, are updated as
the patient’s status changes. Institutional or organizational
data link patient- and care-level information with structural
and organizational attributes, thereby supporting contextual
analysis of care processes.
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Textbox 2. The datasets are designed to capture information on nursing practice, patient status, and care context.

Patient demographics (3-8 items)
* Personal identification (pseudonymized)
* Date of birth and age
* Gender
* Race and ethnicity
* Place of residence
* Address and phone number
Medical care information (4-7 items)
* [International Classification of Diseases codes
* Medical history (patient and family)
* Drug allergies or other allergies
* Procedures
» Laboratory tests
* Medication
* Dead or alive codes and resuscitation status
* Admission or encounter date
* Discharge information (date and summary)
* Length and progression of stay

Nursing care elements
* Nursing diagnosis (17-48 items)
* Nursing interventions (8-170 items)
* Nursing outcome (4-40 items)
* Intensity of nursing care (3-4 items)
* Nursing process (10 items)
* Client status (activities of daily living)
* Discharge plan

* Medical instruments’ use before discharge
Institutional or organizational data

disposition point
number of beds, and nurse-to-patient ratios

identifier
* Expected payer of the bills or health insurance

* Health status (stability, severity, complications, and critical events)

* Care planning (goals of the shift and goals of nursing care)

* Health care setting (4-5 items): type of institution, main point of service, type of nursing delivery system, and other
* Resource allocation (4 items): number and qualification of available nurses, number of nursing hours available,

* Institutional or provider identifiers: service or agency number, health record number, nurse identifier, and physician

NMDS Development

The development of the NMDS generally follows a three-
stage process: (1) selection and definition of relevant data
elements based on literature analysis, document analysis,
and interdisciplinary consensus; (2) validation and consensus
building through expert rounds, pretesting, and reliability
assessments; and (3) application and testing the feasibility in
real-world settings.

Selection and Definition of Data Elements

Potential items were chosen for clinical relevance and
feasibility through literature reviews, analysis of clinical
records (n=15-45 per study), and collaborative expert panels
or Delphi processes. Participants included field nurses, nurse
managers, nursing scientists, informatics specialists, and
policy representatives (n=22-287 per study). Semistructured
interviews and questionnaires were central, supported by
focus groups and multiple rounds of expert panels (up to
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11 with n=5-88 participants). The goal was to ensure that
the items reflected actual practice, captured the diversity of
nursing activities, and could be coded in a feasible manner.
Critical decisions included choosing terminology and coding
schemes, unit of data collection (eg, patient day or episode of
care), and timing of data entry.

Refinement and Validation

The refinement of items and structures was achieved through
consensus-building methods, such as repeated Delphi rounds
and focus groups, along with pretests and reliability assess-
ments, including Cohen % and intraclass correlation coef-
ficient. These methods often incorporated interdisciplinary
and practice-based feedback, facilitating the continuous
improvement and refinement of the research instruments.
In the preliminary phase, the expert participants engaged
in deliberations concerning the relevance, frequency, and
practical feasibility of each item. In addition, they addressed
the conceptualization, frequency, and relevance of the
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items, along with the data that were routinely collected.
Lists of nursing diagnoses, interventions, and outcomes
were developed and discussed for clarity and practicality.
Subsequent rounds entailed the refinement and evaluation of
the wording and definitions for their usefulness and feasi-
bility, as well as the systematic testing of the definitions
and coding rules. The resulting data collection instruments
provided multiple response options for each item, thereby
generating a broad range of analyzable variables. Each data
element was carefully defined and accompanied by spe-
cific operational instructions, including scoring schemes that
frequently used 5-point Likert scales to evaluate interventions
and diagnoses.

The documentation of nursing care is typically implemen-
ted through the use of standardized classification systems.
However, a universal system has yet to be established across
all NMDS implementations. Instead, a variety of established
frameworks are used, including the International Classifica-
tion of Nursing Practice [38], the North American Nurs-
ing Diagnosis Association-I classification [39], the Omaha
System [40], and the Home Health Care Classification [41],
among others. The NMDS has been designed to either specify
a preferred system or permit cross-mapping between local
and international standards. The ability to exchange data and
information seamlessly across different systems and between
different countries is paramount for the comparability of data
at both the national and international levels.

Reliability and validity testing constituted a fundamental
component of the second stage. Pretests were conducted using
samples ranging from 4 to 214 participants, often comparing
the extracted information from patient records (n=20 to nearly
n=300,000) by pairs of raters (research staff and clinical
nurses). The coding agreement was subsequently quantified.
The validity of the content was determined through its
alignment with existing literature and user evaluations.

Feasibility Testing and Application

The final development stage focused on evaluating the
usability and practical implementation of the NMDS. This
included structured pilot applications in real nursing settings,
such as hospitals, nursing homes, ambulatory care, and
home health agencies. Typically, a longitudinal design with
repeated measurements over a defined observation period (eg,
7 d or 1 admission episode) was selected. Consequently,
the NMDS demonstrated its efficacy in the domains of
care process description, workload measurement, resource
planning support, benchmarking, and quality improvement
across diverse nursing settings.

One such function is to systematically describe the
diversity of nursing care and patient populations through
frequency analyses of nursing diagnoses, interventions, and
outcomes. The application of advanced analytical approaches,
such as relative to an identified distribution analysis, has
been demonstrated to facilitate the illustration of variations in
nursing practice and complexity across a variety of settings,
age groups, and medical diagnoses. In addition, the NMDS
is instrumental in evaluating the intensity of nursing care.
By establishing a correlation between the implementation
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of each nursing intervention and the temporal and experi-
ential parameters of the nursing personnel involved, health
care institutions can facilitate a quantitative assessment of
the workload associated with each patient or unit of care.
Classification systems such as the nursing diagnosis index
or patient dependency models (eg, the San Joaquin classifica-
tion) are used to establish a correlation between patient needs
and staffing requirements, thereby facilitating evidence-based
staffing decisions and resource allocation.

A further central benefit of the NMDS is its ability to
demonstrate nursing’s contribution to patient outcomes. For
instance, path analysis can be used to examine the relation-
ship between nursing interventions and patient progress, as
illustrated by improvements in functional indices (eg, the
Barthel index) during hospitalization. In the context of quality
management and patient safety, outcome indicators facilitate
the identification of care problems and the evaluation of
improvement strategies through the integration of validated
assessment instruments. The longitudinal use of these tools
adds further value by enabling the tracking of care trends
and patient outcomes over extended periods. These analy-
ses are valuable for clinical managers and policymakers
in the context of epidemiological analysis, benchmarking
institutions, highlighting areas of best practice, and support-
ing the dissemination of evidence-based interventions. This
facilitates the formulation of strategic decisions regarding
care processes and resource distribution.

A comprehensive implementation strategy must encom-
pass not only technical solutions, such as increasing
automation and electronic data collection, but also legal,
organizational, and educational strategies. For instance, the
implementation of the NMDS in specific contexts was
terminated due to the absence of a legal foundation or
inadequate institutional endorsement. The quality and utility
of collected data are contingent on nurses’ familiarity with
the NMDS content and vocabulary. Educational initiatives are
required to enhance nurses’ comprehension of the signifi-
cance of structured data collection and its pertinence for
clinical decision-making, quality assurance, and the develop-
ment of interoperable hospital information systems. To reduce
the workload associated with NMDS documentation, it may
be necessary to minimize the scope of collected variables,
with a push toward electronic and automated data collection.

Discussion

Principal Findings

This scoping review offers a comprehensive mapping of
the extant literature on the NMDS with regard to con-
tent elements, methodological development processes, and
implementation and use across nursing settings. Synthesizing
evidence from diverse international contexts and research
designs, this review addresses the critical knowledge gaps
identified in the introduction and provides an informed basis
for further research and policy development in the field of
standardized nursing data.
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A salient finding of this review is the substantial heter-
ogeneity observed in the structure and length of reported
NMDSs, which vary from 16 to 145 items. Nevertheless,
4 core domains consistently emerged: patient demograph-
ics, medical care information, nursing care elements, and
institutional or organizational data. This convergence on key
domains, despite variation in the level of detail and specific
items, underscores both the complexity of capturing nursing
care and the international consensus on the essential pillars of
nursing-relevant information. The comprehensive integration
of nursing diagnoses, interventions, and outcomes signifies
a worldwide transition toward outcome-oriented, evidence-
based nursing practice. However, the absence of a universally
adopted classification system for these categories— variously
using systems such as the North American Nursing Diagno-
sis Association-I classification, the International Classifica-
tion of Nursing Practice, or local taxonomies—continues to
challenge the comparability of nursing data both within and
across countries. This diversity underscores the necessity for
enhanced harmonization to facilitate broader benchmarking,
interoperability, and secondary data use.

The development of the NMDS is characterized by
rigorous, iterative, and participatory processes. Most of the
studies used a 3-stage approach: first, systematic identifi-
cation and selection of content elements (frequently draw-
ing from the literature, expert consultations, and clinical
record analyses); second, consensus building and validation
(frequently relying on Delphi processes, focus groups, and
pretesting); and third, pilot implementation in real-world
settings. The consistent engagement of field nurses, man-
agers, scientific experts, and policy stakeholders supports
both the clinical relevance and the practical feasibility of
the resulting datasets. However, methodological diversity —
particularly in the degree of stakeholder inclusion, the criteria
for item selection, and the approach to validation—limits
the extent to which the results can be compared and gener-
alized. A fundamental finding is that consensus and inter-
disciplinary involvement significantly enhance acceptance
and operationalization. However, disparities in contextual
adaptation and infrastructure availability necessitate context-
sensitive approaches, superseding the notion of a universally
optimal solution.

The review demonstrates a wide range of applications
of the NMDS, encompassing care process documentation,
workload measurement, resource planning, quality assurance,
benchmarking, and outcome evaluation. Analytical techni-
ques such as frequency analysis, relative to an identified
distribution analysis, and path analysis facilitate the sophisti-
cated use of NMDS data. This includes the identification of
care trends and variations, the mapping of nursing workload,
and the demonstration of the impact of nursing care on patient
outcomes. NMDS data have demonstrated their relevance for
supporting clinical management, health policy, and epidemio-
logical surveillance in multiple health care systems.

However, the implementation of NMDS is not without
challenges. Achieving success in this endeavor necessitates
the implementation of a multifaceted approach, encompassing
not only technical solutions such as electronic and automated
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data collection but also legal, organizational, and particularly
educational strategies. In certain settings, the discontinua-
tion of NMDS initiatives was attributed to a lack of legal
foundation, inadequate institutional support, or suboptimal
integration into health information systems. The collection of
consistent and high-quality data is contingent upon nurses’
familiarity with the terminology and documentation stand-
ards. Consequently, training and change management are
imperative. Furthermore, the balancing of data comprehen-
siveness with feasibility, as well as the minimization of
documentation burden, emerges as a recurring theme in the
pursuit of long-term sustainability.

Strengths and Limitations

A central strength of this review is its comprehensive and
systematic approach, which adheres to established methodo-
logical frameworks (JBI and PRISMA-ScR) and uses a
transparent, replicable search and data extraction process. The
program’s emphasis on international literature and a diverse
array of study types contributes to the generalizability and
relevance of the findings. The use of independent, blinded
screening and iterative data charting enhances the rigor and
credibility of the synthesis.

Several limitations of this review should be acknowledged.
First, only 2 databases and a single search term were used.
Preliminary scoping checks indicated that broader terms
or additional databases yielded mostly irrelevant results,
suggesting a low likelihood of missing studies specifically
addressing the NMDS. As NMDS initiatives are sometimes
embedded in national health IT programs, relevant reports
may appear in gray literature or regional journals not indexed
in the MEDLINE or CINAHL databases. Nevertheless, the
potential remains that studies using alternative terminology
or published outside the MEDLINE and CINAHL databases
were not captured. This structural publication bias should
be considered when interpreting the findings. Second, the
exclusion criteria may limit the mapping breadth by under-
representing NMDS adaptations in non—-English-speaking
and non—-German-speaking countries or highly specialized
settings. This potential exclusion could introduce publication
bias and limit the capture of ongoing or context-specific
innovations. Third, as is typical for scoping reviews, no
formal quality appraisal of included studies was conducted,
which may have affected the weight assigned to individual
findings. Fourth, the heterogeneity of study designs, settings,
and health care systems complicates a direct comparison
and synthesis of findings. To conclude, while this review
identifies fundamental content and process elements, as well
as prevalent barriers and success factors, it does not provide a
meta-analytic estimate of the impact of the NMDS on patient
or system outcomes.

Conclusions

This scoping review highlights the heterogeneity and
evolving consensus on the structure, development, and
implementation of the NMDS. Despite international
variations, 4 core domains consistently emerged: patient
demographics, medical care information, nursing care
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elements, and institutional or organizational data. The NMDS
can enhance the visibility, quality, and effectiveness of
nursing care across health care systems, provided that
challenges related to standardization, interoperability, and
acceptance are addressed.

To translate these findings into practice, policymakers
and health care managers should prioritize the standardi-
zation of nursing documentation through appropriate legal
frameworks, investment in digital infrastructure, and targeted
educational initiatives for nursing staff. Practical steps include
establishing interoperable digital nursing records; providing
structured training on NMDS use; and implementing pilot

Miiller et al

programs to assess the feasibility, usability, and data utility.
Researchers are encouraged to evaluate the NMDS across
diverse settings, conduct comparative effectiveness studies,
and explore strategies to reduce documentation burden
while maximizing actionable insights for care management,
resource planning, and policy decisions. Overall, the review
underscores that advancing the NMDS requires interdisci-
plinary collaboration, context-sensitive implementation, and
ongoing evaluation to ensure that standardized nursing data
meaningfully inform clinical practice and health system
planning.
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