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Abstract
Aims: To explore the impact of 12 American Nurses Association recognized standard-
ized nursing terminologies (SNTs) on patient and organizational outcomes.
Background: Previous studies reported an effect of SNTs on outcomes, but no previ-
ous frameworks nor meta-analyses were found.
Design: Systematic review and meta-analyses.
Review Methods: PubMed, Scopus, CINAHL, and OpenGrey databases were last 
consulted in July 2021. All abstracts and full texts were screened independently by 
two researchers. The review included primary quantitative studies that reported an 
association between recognized SNTs and outcomes. Two reviewers independently 
assessed the risk of bias and certainty of evidence for each meta-analyzed outcome 
using the “Grading of Recommendations, Assessment, Development and Evaluation” 
(GRADE) approach.
Results: Fifty-three reports were included. NANDA-NIC-NOC and Omaha System 
were the most frequently reported SNTs used in the studies. Risk of bias in rand-
omized controlled trials and not-randomized controlled trials ranged from high to un-
clear, this risk was low in cross-sectional studies. The number of nursing diagnoses 
NANDA-I moderately correlated with the intensive care unit length of stay (r = 0.38; 
95% CI = 0.31–0.44). Using the Omaha System nurse-led transitional care program 
showed a large increase in both knowledge (d = 1.21; 95% CI = 0.97–1.44) and self-
efficacy (d = 1.23; 95% CI = 0.97–1.48), while a reduction on the readmission rate 
(OR = 0.46; 95% CI = 0.09–0.83). Nursing diagnoses were found to be useful predic-
tors for organizational (length of stay) and patients' outcomes (mortality, quality of 
life). The GRADE indicated that the certainty of evidence was rated from very low to 
low.
Conclusions: Studies using SNTs demonstrated significant improvement and predic-
tion power in several patients' and organizational outcomes. Further high-quality re-
search is required to increase the certainty of evidence of these relationships.
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INTRODUC TION

The nursing process is a scientific problem-solving method used 
by nurses to guide the delivery of holistic and patient-focused care 
(American Nurses Association, 2021). This approach to decision-making 
and care delivery engages the nurse and patient in an iterative six-step 
process that includes patient/environment assessment, generation of 
a clinical judgment (i.e., nursing diagnosis), evidence-based outcomes, 
mutually designed identification planning, implementation, and evalu-
ation of care (Craven et al., 2019). Standardized nursing terminologies 
SNTs help nursing's contribution to care become visible and define pa-
tient responses and experiences in health and illness (American Nurses 
Association, 2021). A nursing diagnosis is useful in describing human 
responses to a health and related problem identified through the nurs-
ing assessment. Through planning and implementation, evidence-driven 
nursing interventions can be implemented, care outcomes can be eval-
uated, and the impact of nursing made visible using SNTs to document 
improvement of patient outcomes (Nibbelink & Brewer,  2018). The 
development of SNTs provides nurses with an opportunity to clearly 
and accurately document data that can guide nursing practice and ef-
fectively communicate nursing's unique contributions to improving the 
health of patients, families, communities, and other stakeholders (Jones 
et al., 2010). SNTs incorporate a commonly understood set of concepts 
to describe nursing phenomena of concern (i.e., nursing diagnoses) as 
well as identify nursing interventions, and patient outcomes to describe 
the impact of patient care delivery to stakeholders (Rutherford, 2008). 
To facilitate the documentation of nursing care and interoperability 
of nursing data between multiple concepts and nomenclatures, the 
American Nurses Association recognized 12 SNTs, of which NANDA-I 
represents the most used worldwide (Tastan et al., 2014).

SNTs can enhance the visibility and measurement of nursing's 
impact on patient care. However, limited integration of SNTs in doc-
umentation platforms, may make it difficult to accurately describe 
and evaluate nursing's contributions on patient and organizational 
outcomes (Johnson et al., 2018). Recent literature reviews support 
the positive impact that nursing terminologies can have on describ-
ing patient outcomes. Using SNTs in clinical practice can improve 
communication and enhance the delivery of high quality of care 
(Fennelly et al., 2021). Other authors note that the use of nursing 
diagnoses can predict patient and organizational outcomes and that 
nursing care plan based on nursing diagnoses can improve some out-
comes (Sanson et al., 2017). To date, available evidence depicts only 
a partial understanding about the impact SNTs can have when used 

in clinical practice. It is critical that nurses work to integrate available 
evidence gained through research to effectively articulate nursing's 
impact on both patient and organizational outcomes.

AIM

The objective of this extensive systematic literature review was to 
document the impact of nursing care based on SNTs on patient and 
organizational outcomes in those facilities in which these terminolo-
gies are daily used to documented care. The research question was 
“What is the impact of using SNTs on patient and organizational 
outcomes?”

METHODS

Design

A comprehensive systematic review and meta-analyses were per-
formed according to the Cochrane Handbook for Systematic Reviews 
of Interventions and reported according to the Preferred Reporting 
Items for Systematic reviews and Meta-Analysis (PRISMA) checklist 
(Appendix S1) (Higgins et al., 2022).

Eligibility criteria

All titles and abstracts of retrieved studies to be considered eligible 
for inclusion in this review had to: (1) clearly refer at least one of the 
12 American Nursing Association accepted SNTs used to describe 
patient or organizational outcomes; (2) be available in full text; (3) be 
published in Italian or English languages; (4) use experimental, quasi-
experimental, or observational designs; (5) include adult or pediatric 
patients; and (6) report an analysis of association between American 
Nurses Association-recognized SNTs and patient or organizational 
outcomes.

Searching strategies

A pilot search was performed using the study inclusion criteria to iden-
tify the most relevant keywords for the electronic search. PubMed, 

Clinical relevance: SNTs should be considered by healthcare policymakers to improve 
nursing care and as essential reporting data about patient's nursing complexity to 
guide reimbursement criteria.

K E Y W O R D S
meta-analysis, nurses, nursing diagnosis, nursing process, outcomes, standardized nursing 
terminology, systematic review
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Scopus, CINAHL, and OpenGrey databases were last searched on July 
2021. Reference lists and citation searching were performed through 
Scopus database. Full texts were retrieved through the University 
Library System. All retrieved references were collected and managed 
using EndNote X9.3.3 for Macintosh (Clarivate Analytics, Philadelphia). 
The full search strings are available in the Online Appendix (S2).

Study selection and data extraction

After the removal of duplicated records, two researchers indepen-
dently screened titles and abstracts for eligibility; then, full texts 
were accessed and assessed for inclusion. Data extraction for each 
included study was independently conducted by two investigators. 
Data extracted included: first author, year of publication, country, 
study design, setting, sample, standardized nursing terminology, mo-
dality of processing, outcomes, instrument, and follow-up. Study de-
signs were checked against the “List of study design features” (Higgins 
et al., 2022). Any disagreement between investigators was solved by 
discussion with a third researcher until 100% agreement was reached.

Appraisal of study quality and risk of bias of 
individual studies

The “revised tool for assessing risk of bias in randomized trials” 
(RoB-2), the “risk of bias in non-randomized studies of intervention” 
(ROBINS-I), and the “checklist for analytical cross sectional stud-
ies” of the Joanna Briggs Institute (JBI) were used to assess the risk 
of bias (Sterne et al.,  2016; Sterne et al.,  2019). Experimental and 
quasi-experimental studies were graded as: “low risk” when all do-
mains presented a low risk of bias, “moderate risk” when at least 
one domain raised concerns, and “high risk” when the results were 
at least severe for an individual domain (Higgins et al., 2022). The 
overall judgment about the risk of bias in cross-sectional studies 
was reached according to the following cutoffs: “low” if the percent-
age of answers scoring “yes” was >70%, “moderate” if “yes” scores 
counted 50%–69%, and “high” if “yes” scores were <49%. Two re-
searchers independently appraised the methodological quality of 
studies included in the study sample and any disagreement among 
the assessors was solved by discussion with a third author until 
100% agreement was reached. A risk of bias table was completed 
with item level and overall assessments using ROBVIS® software.

Summary measures and synthesis of results

Data were synthesized in both narrative and tabular forms. 
When at least two studies were homogeneous, data were meta-
analyzed according to the recommendations provided by Higgins 
et al.  (2022). Forest plots were created using STATA version 17.0 
(StataCorp). Those studies having a serious/very serious risk of bias 
were not considered eligible for meta-analysis. The random-effect 

model was used as a conservative approach to account for differ-
ent sources of variation among studies. Cohen's d and Pearson co-
efficient (r) were utilized for continuous outcomes while odds ratio 
(OR) for dichotomous effect sizes. For each effect size, the cor-
responding 95% CI, weight, and statistical significance were calcu-
lated. To verify and quantify the heterogeneity among studies the 
Q-test and I2 were, respectively, calculated. A significant Q-test 
(p ≤ 0.05) indicated the presence of heterogeneity. If “substantial” 
heterogeneity was detected, subgroup and sensitivity analyses 
were performed. Publication bias was graphically represented 
with funnel plots and tested for their asymmetry (Egger's linear 
regression, Begg and Mazumdar's rank correlation). Details about 
the thresholds utilized for interpreting study results is reported in 
the online Appendix (S3).

Ratings of quality of evidence

The certainty of evidence was determined in five aspects of the 
GRADE approach (risk of bias, inconsistency, indirectness, impreci-
sion, and publication bias), which classified the certainty of evidence 
in four grades (very low, low, moderate, and high) (Schünemann 
et al.,  2008). Two reviewers independently assessed the certainty 
of evidence for each meta-analyzed outcome. The Grading of 
Recommendations Assessment, Development and Evaluation pro-
filer Guideline Development Tool was utilized to produce the sum-
marized findings (Higgins et al., 2022).

RESULTS

Results of the search

A total of 8276 records were retrieved through the four electronic 
databases and additional strategies. After duplicates removed, 
5706 abstract was screened for eligibility. Two hundred and one 
full texts were assessed for inclusion. Finally, a total of 53 studies 
were included in the study sample and seven were meta-analyzed. 
The PRISMA flow diagram shows the literature searching process 
(Figure 1).

Characteristics of included studies

Details about the main characteristics of the included studies are 
reported in Table 1. Most of them were conducted in North America 
(33.96%), followed by Europe (26.42%), Asia (20.75%), South America 
(13.21%), and Turkey (5.66%). Most of the studies investigated adult 
participants (94.34%) through convenience (71.70%) or randomized 
sampling (28.30%). Over three quarters of studies (75.47%) were ob-
servational, while 22.64% were experimental or quasi-experimental 
(1.89%). The main investigated settings were hospitals (n  =  30; 
56.60%) and home care services (n = 13; 24.53%).
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Among the investigated terminologies (NANDA-I, NIC, NOC, 
Omaha System, ICNP, and NMDS) NANDA-I, NIC, NOC, and the Omaha 
System were the most investigated (66.04% and 32.08%, respectively). 
The most prevalent application modalities for SNTs were the “nursing 
care plans” based on SNTs (56.60%). These included “total number and 
types of nursing diagnoses” (30.19%), and “index or scores” (13.21%).

Risk of bias in included studies

Risk of bias in randomized and not-randomized controlled trials 
ranged mainly from high to unclear while that related to the cross-
sectional studies was generally low. The most frequent concern re-
lated to the risk of bias in the randomized controlled studies was 
the “measurement of the outcomes.” In nonrandomized studies, the 
“selection of the participants,” “confounding,” and “measurement of 
the outcome” emerged as the domains most frequently associated 
with possible risk of bias. Finally, the “exposure measured in a not 

valid and reliable way” was the domain mainly associated with the 
risk of bias in cross-sectional studies. Details about the risk of bias 
are reported in the Appendix S4a–c.

Outcomes and effectiveness of the SNTs

Data extracted from 53 articles were synthesized in narrative forms 
and tabular forms. Data about narrative results are summarized in 
Table 1, while a summary of organizational and patients' outcomes 
ordered by amount of evidence is available as Appendix S5.

Narrative results on organizational outcomes

SNTs and length of stay
The number of nursing diagnoses NANDA-I and Nursing Dependency 
Index (based on the total number of NANDA-I nursing diagnoses) 

F I G U R E  1  PRISMA flow diagram of included studies. SNTs: Standardized nursing terminologies.
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was positively correlated with hospital length of stay in different pa-
tients' populations (D'Agostino et al.,  2017; Halloran & Kiley, 1987; 
Onori,  2013; Smith,  1994). In a study by Onori  (2013), results indi-
cated that every additional nursing diagnosis NANDA-I identified was 
linked to an increase in the length of stay by 0.59 days. In addition, the 
number of nursing diagnoses NANDA-I (or nursing diagnosis-derived 
indexes) was a predictor of hospital length of stay or better predictor 
of length of stay than medical data, such as Diagnosis Related Groups 
(DRGs), All Patient Refined-DRGs, or MedisGroups (D'Agostino 
et al.,  2019; Halloran & Kiley,  1987; Paans et al.,  2016; Rosenthal 
et al., 1992; Welton & Halloran, 2005).

Similarly, the addition of nursing diagnoses NANDA-I to existing 
DRGs or All Patient Refined-DRGs models significantly increased 
the explained variance of intensive care unit and hospital length 
of stay (Welton & Halloran,  2005). Nursing diagnoses NANDA-I 
were also a strong independent predictor of “deviation length of 
stay” (i.e., the difference between the effective length of stay and 
the DRGs-specific national expected average hospital length of 
stay) (D'Agostino et al., 2019). Longer than expected length of stay 
was more likely associated with each additional nursing diagnosis 
NANDA-I in both a hospital setting (O'Brien-Pallas et al., 2010) and 
a community nursing-led unit (Zeffiro et al., 2020).

SNTs and amount of nursing care
NANDA-I nursing diagnoses were associated or significantly predic-
tive for the nursing workload in hospital medical and surgical setting 
(Halloran,  1985; O'Brien-Pallas et al.,  1997), while both NANDA-I 
and OS nursing diagnoses were associated or significantly predic-
tive for the length and/or number of nursing care visit in home 
care (Hays,  1992; Helberg,  1994; Marek,  1996; Morales-Asencio 
et al., 2009; O'Brien-Pallas et al., 2001).

SNTs and discharge dispositions
Admission nursing diagnoses NANDA-I indexes (Nursing Severity 
Index; summary score of 61 nursing diagnoses) when added to exist-
ing DRGs or All Patient Refined-DRGs helped explain the variance in 
discharge to nursing homes (Welton & Halloran, 2005), and were pre-
dictors of discharge both from hospital to nursing homes and return 
to the community from a “post-acute geriatric evaluation and manage-
ment unit” (Naughton et al., 1999; Rosenthal et al., 1995). Significant 
positive association was observed between Nursing Severity Index 
(based on 34 nursing diagnoses NANDA-I) and return to the com-
munity from a “post-acute geriatric evaluation and management unit” 
(Naughton et al., 1999).

“Surveillance-oriented nursing diagnoses” are “clinical judgments 
about the ongoing status of an individual (or group) at risk for progres-
sion to severe harm or life-threatening conditions” and are focused on 
nursing vigilance and prevention of patients' deterioration; a significant 
positive association was observed between “surveillance-oriented 
nursing diagnoses” NANDA-I documented, and patients transferred 
to intensive care unit or kept in the ward (Juve-Udina et al., 2017).

Other authors found no association between (a) NIC interven-
tions and emergency department admissions (Schein et al., 2005), (b) 

the presence of nursing diagnoses NANDA-I and institutionalization 
from home care services (Morales-Asencio et al., 2009), and (c) nurs-
ing diagnoses NANDA-I and transfer status (i.e., the “trajectory” of 
critical patients to other intensive care units, to general units or the 
recovery and discharge to home) of respiratory intensive care unit 
patients (Lee et al., 2002).

SNTs and costs
The presence and/or number of nursing diagnoses NANDA-I and 
the Nursing Severity Index (based on nursing diagnoses NANDA-I) 
showed to increase the explained variance of hospital costs when 
added to medical data, such as DRGs and All Patient Refined-DRGs, 
and in regression models including sociodemographic variables 
(Company-Sancho et al.,  2017; Rosenthal et al.,  1995; Welton & 
Halloran,  2005); consequently, nursing diagnoses were identified 
as an independent predictor of costs. The number of nursing diag-
noses NANDA-I and the mean health-care expenditure appeared 
significantly related. A higher number of nursing diagnoses identi-
fied corresponded to greater costs (Company-Sancho et al., 2017). 
In addition, for those patients assigned to nurses who use nursing 
process adopting the NNN, there were lower pharmaceutical costs 
(Pérez Rivas et al., 2016).

Narrative results on patients' outcomes

SNTs and mortality
A linear positive relationship was found to exist between the num-
ber of nursing diagnoses NANDA-I documented on admission and 
mortality rates as reported in different populations such as intensive 
care, medical, and surgical patients (Castellan et al., 2016; D'Agostino 
et al., 2017). Hospital mortality rates increased by 45% for each ad-
ditional nursing diagnosis NANDA-I reported (Sanson et al., 2019), 
while patients with “surveillance-oriented nursing diagnoses” 
(NANDA-I) were found to be in a significantly lower mortality rates 
when compared to other patients without “surveillance-oriented 
nursing diagnoses” (Juve-Udina et al., 2017). When nursing diagno-
ses NANDA-I (or diagnosis-derived indexes) were added to medical 
data as DRGs and All Patient Refined-DRGs, the explained variance 
in predicting mortality increased (Sanson et al.,  2019; Welton & 
Halloran, 2005). The admission Nursing Severity Index (based of 34 
specific nursing diagnoses, of which 28 NANDA-I) showed a high 
accuracy in predicting in-hospital mortality with an AUROC of 0.814 
on 14,183 medical and surgical patients (Rosenthal et al., 1992), and 
0.809 on 5347 medical and surgical patients with musculoskeletal 
diagnoses (Rosenthal et al., 1995). Finally, a twofold risk of patient's 
mortality was found when the caregiver had a nursing diagnosis 
NANDA-I of anxiety (Morales-Asencio et al., 2009).

SNTs and clinical outcomes
Studies investigating the use of SNTs (NANDA-I, NNN, NANDA-I/
NIC, and OS transitional care programs) in different populations, re-
ported a statistically significant enhancement in several physiological 
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or clinical outcomes such as glycemic control (Cardenas-Valladolid 
et al., 2012; Pérez Rivas et al., 2016; Wei et al., 2019; Zhang et al., 2017), 
blood pressure control (Cardenas-Valladolid et al., 2012;Pérez Rivas 
et al., 2016; Zhang et al., 2017), lipid levels (Pérez Rivas et al., 2016; 
Zhang et al., 2017), weight control (Zhang et al., 2017), sleep quality 
(Laguna-Parras et al., 2013; Liu et al., 2021), and post-postoperative 
complications (da Silva et al., 2019; Liu et al., 2021). However, some 
authors have not confirmed a significant improvement in patients for 
lipid levels (Cardenas-Valladolid et al., 2012; Zhao et al., 2020), sleep 
quality (Mello et al., 2016), and weight control (Cardenas-Valladolid 
et al., 2012). In studies reporting the use of NNN terminologies in 
postoperative and cancer patients with the nursing diagnosis of 
acute and/or chronic pain, results showed a significant improvement 
in NOC “Pain level” outcome (Luz Rodríguez Acelas et al., 2020) and 
for some pain NOC outcomes and corresponding indicators (Mello 
et al., 2016). Da Silva et al. (2015), however, did not report significant 
improvements in the NOC “Pain level.”

Gencbas et al. (2018) reported that nursing care plan using NNN 
linkages significantly resulted in improved incontinence-related out-
comes in a randomized sample of 62 elderly women in nursing homes. 
Finally, randomized controlled trials using an OS-based continuing 
nursing care program found a statistically significant enhancement 
in nutritional status for 194 dialysis patients (Zhao et al., 2020) and 
a reduction of cancer-related fatigue in 95 hospitalized lung cancer 
patients on chemotherapy (Ning et al., 2021) (Table 1).

SNTs and quality of life
Several authors reported a significant association between the use 
of SNTs (OS, NANDA-I, and NNN linkages) and the patients' quality 
of life (Akkus & Akdemir, 2012; Gencbas et al., 2018; Liu et al., 2021; 
O'Brien-Pallas et al., 2002; Wei et al., 2019; Wong & Yeung, 2015; 
Zhang et al., 2017, 2018; Zhuang et al., 2021). However, these results 
were not confirmed by other authors using OS and NIC interven-
tions (Erci, 2012; Schein et al., 2005).

SNTs and psychological outcomes
Studies focusing on NNN, ICNP/NNN, and OS transitional care pro-
grams, reported a statistically significant enhancement for anxiety 
(Amad Pastor et al., 2017; Liu et al., 2021; Sampaio et al., 2018; Zhuang 
et al., 2021) and depression (Liu et al., 2021; Wong & Yeung, 2015; 
Zhuang et al., 2021). A significant benefit in children with epilepsy 
was reported on depression, anxiety, and self-deficiency utilizing the 
“OS-based continual nursing care” (Zhuang et al.,  2021). Students 
receiving nursing care from school nurses based on the use of the 
NNN language (when compared with not using NNN) significantly 
increased the number of coping strategies (Lunney et al., 2004).

SNTs and other health-related outcomes
In a 4-week transitional care program based on OS, study results in-
dicated improved scores of the Modified Barthel Index of stroke sur-
vivors (Wong & Yeung, 2015); while Schein et al. (2005) reported that 
frail elderly individuals receiving NIC interventions (e.g., coping as-
sistance) experienced changes in instrumental activities of daily living 

rather than activities of daily living. Studies on the use of SNTs (OS and 
OS transitional care program) reported a statistically significant en-
hancement of patients in health status (Erci, 2012; Liu et al., 2020) and 
satisfaction (Liu et al., 2021; Wong & Yeung, 2015; Zhang et al., 2018), 
although Morales-Asencio et al. (2009) did not confirm a significative 
association between nursing diagnoses NANDA-I and satisfaction. 
Finally, studies using SNTs (OS, NNN, and NANDA-I/ NOC) reported 
a positive impact on patients' knowledge (Azzolin et al.,  2015; da 
Silva et al., 2015; Lemos et al., 2020; Liu et al., 2021; O'Brien-Pallas 
et al., 2002; Park et al., 2019; Wei et al., 2019).

Meta-analytic results: ICU length of stay, readmission, 
knowledge, and self-efficacy

Table 1 reports a synthesis of both organizational and patients' out-
comes and the use of standardized terminologies. A meta-analytic 
synthesis was undertaken for intensive care unit length of stay, 
readmission, knowledge, and self-efficacy (Figure  2a-d). The total 
number of nursing diagnoses NANDA-I identified showed a positive 
moderate and significant correlation with the length of stay in inten-
sive care units (r = 0.38; 95% CI = 0.31–0.44; p < 0.001). Data docu-
mented from chronic patients, exposed to a nurse-led transitional 
care program based on the OS terminology, showed a significant 
and large reduction of the readmission likelihood when compared 
with patients exposed to routine care (OR = 0.46; 95% CI 0.09–0.83; 
p = 0.014). Cardiovascular patients exposed to the OS-transitional 
care showed a significant increase (large) in patient knowledge re-
lated to health goals when compared to patients treated with usual 
care (d  =  1.21, 95% CI  =  0.97–1.44; p < 0.001). Finally, patients 
with chronic illness participating to OS transitional care programs 
showed a significant and large self-efficacy level than those treated 
with usual care (d  =  1.23, 95% CI  =  0.97–1.48; p < 0.001). Details 
about the exploration of the publication bias are reported in the 
Appendix S6.

Certainty of the evidence

The GRADE was used to evaluate the certainty of evidence of stud-
ies included in the meta-analysis. The certainty of evidence ranged 
from “very low” (for intensive care unit length of stay and readmis-
sion) to “low” (for knowledge and self-efficacy). The downgrading of 
the certainty of evidence was due to factors including type of study 
design, imprecision (i.e., wide confidence intervals), and indirect-
ness (e.g., difference in population, timing, and instruments used) 
(Table 2).

Conceptual framework

The “Nursing Terminologies and Outcomes Framework” provides 
a global picture about the main relationships between SNTs and 
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outcomes following the Donabedian's Structure–Process–Outcome 
Model (Donabedian, 1992) (Figure 3).

DISCUSSION

Narrative synthesis

In accordance with available evidence, the most investigated 
SNTs were NANDA-I, NIC, NOC, and the OS (Tastan et al., 2014). 
These SNTs provide a comprehensive person-centered frame-
work (Figure 3) for describing components of the nursing process 
and achieve the quality of care. Using SNTs can be useful in de-
scribing the patients experience, as linked to the effectiveness of 
critical thinking and clinical decision-making process. The results 
of engaging in this process can improve the implementation of 
evidence-based nursing care in clinical practice promoting bet-
ter patient's outcomes. This study shows that SNTs or diagnosis-
derived indexes, can be independent predictors of both length of 
stay and mortality in different settings. Furthermore, SNTs can 
also predict the nursing workload, the length and number of nurs-
ing visits, and the return to community, confirming their role as 
possible measures of clinical patient's complexity and costs. In 
this regard, nursing diagnoses reflected the intensity of the de-
mand for nursing care resource utilization suggesting the need for 
nursing data to be included in decisions about health-care reim-
bursement (D'Agostino et al., 2019; Sasso et al., 2017). Clinically 
complex patients can experience a high number of nursing prob-
lems which require advanced nursing interventions, over a longer 
time, and additional human and financial resources when resolv-
ing these responses to illness. For these reasons, nursing data 
should be considered along with medical data when allocating re-
sources (Company-Sancho et al., 2017; Welton & Halloran, 2005). 
Currently, reimbursement for hospital care services in several 
countries continues to be based on the medical DRGs system and 
nursing-specific data are still not available in hospital discharge 
abstracts. As a result, nursing's contribution to clinical and or-
ganizational outcomes continue to be “invisible” and mainly “task 

oriented” to health-care administrators, funders, and policymaker 
eyes, who fail to view the nurse's work as complex and cognitively 
and managerially demanding (Sasso et al., 2017). The use of SNTs 
in clinical practice can be costed out allowing hospitals to quantify 
nursing's contribution to health care and related reimbursement 
(Jones et al., 2010). This opportunity has not been yet considered 
in many countries around the world.

Meta-analytic synthesis: ICU length of stay, 
readmission, knowledge, and self-efficacy

This systematic review is the first providing a meta-analytic synthe-
sis about the impact of SNTs on patients' and organizational out-
comes. In this regard, a moderate significant correlation emerged 
between the number of NANDA-I nursing diagnoses and the inten-
sive care unit length of stay (Lee et al., 2002; Onori, 2013). In addi-
tion, a nurse-led transitional care program based on OS provided at 
discharge to home care led to a reduction in the readmission rate, 
and an increase of both knowledge and self-efficacy levels in chronic 
patients (Liu et al.,  2020; Wong & Yeung,  2015; Xiao et al.,  2019; 
Zhang et al., 2017; Zhang et al., 2018). These outcomes are explained 
by the ability of transitional care interventions provided by nurses 
to raise the knowledge and self-care ability of patients helping them 
to actively seek medical assistance and improving their belief to ef-
fectively face the disease.

Risk of bias

The methodological quality of the included studies highlighted some 
critical points that must be considered when interpreting the results.

The evidence of concerns related to the risk of bias in the “mea-
surement of the outcomes” domain, especially in nonrandomized 
studies for interventions, was mainly due to the use of patient-
reported outcomes. The lack of blindness of outcome assessors 
and the patients' awareness about the interventions received are 
elements reinforcing the presence of possible bias in this domain. 

F I G U R E  2  Forest plot of the meta-analyses. (a) Correlations between the number of nursing diagnoses NANDA-I and intensive care 
unit length of stay. Random effects meta-analysis of Pearson's r correlation showing that higher number of nursing diagnoses NANDA-I are 
associated with longer intensive care length of stay (z = 11.12 p < 0.001). < r = Pearson's r Correlation. ♦ = r of individual study. ––– = 95% 
CI of individual study>. Heterogeneity: Q = 0.30, df = 1, p = 0.587, and I2 = 0.0%. (b) Effect of a Transitional Care Program based on Omaha 
System on readmission. Odds ratio of the effect of Transitional Care Program based on Omaha System—Random effects meta-analysis of 
the odds ratio showing that in chronic patients using Omaha System Transitional Care Program, the odds of readmission were 54% lower 
versus usual care (z = 2.46 p = 0.014). < OR = Odds Ratio. ♦ = OR of individual study. ––– = 95% CI of individual study>. Heterogeneity: 
Q = 0.04, df = 2, p = 0.980, and I2 = 0.0%. (c) Effect of a Transitional Care Program based on Omaha System on knowledge of cardiovascular 
disease patients. Standardized mean difference (d Cohen) of the effect of Transitional Care Program based on Omaha System.—Random 
effects meta-analysis of the standardized mean difference showing that cardiovascular disease patients using Omaha System based 
Transitional Care Program have higher knowledge versus usual care (z = 10.16, p < 0.001). < SMD = Standardized mean difference. ♦ = SMD 
of individual study. ––– = 95% CI of individual study>. Heterogeneity: Q = 0.11, df = 1, p = 0.740, and I2 = 0.0%. (d) Effect of a Transitional 
Care Program based on Omaha System on self-efficacy. Standardized mean difference (d Cohen) of the effect of Transitional Care Program 
based on Omaha System.—Random effects meta-analysis of the standardized mean difference showing that cardiovascular disease patients 
using Omaha System based Transitional Care Program have higher self-efficacy versus usual care (z = 9.49, p < 0.001). < SMD = Standardized 
mean difference. ♦ = SMD of individual study. ––– = 95% CI of individual study>. Heterogeneity: Q = 0.45, df = 1, p = 0.504, and I2 = 0.0%.
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For this reason, future studies should consider involving blinded as-
sessors and to train patients to be neutral and direct their attention 
inward instead of toward intervention received, when they fill the 
self-reported questionnaire (Evans et al., 2021). In nonrandomized 
studies for interventions, the risk of confounding and selection bi-
ases were mainly due to the lack of multivariate analyses and ran-
domization processes in the allocation of participants. While the 
confounding bias could be controlled by using multivariate analysis 
(Sterne et al., 2019), the selection bias is more difficult to control in 
this type of study design without modifying their nature. For this 
reason, future research could be orientated toward experimental 
studies.

Finally, in cross-sectional studies, the domain “exposure mea-
sured in not a valid and reliable way” was the most prevalent con-
cern. The inter-rater reliability values related to the exposure were 
not always reported. An agreement between two raters could mini-
mize this type of bias in future research.

Strengths and limitations

To the authors' knowledge, this broad systematic review is the first 
conducted on SNTs using meta-analysis. It is useful to highlight that 
in this investigation, none of the studies analyzed showed any nega-
tive outcome or side effect related to the use of these nursing termi-
nologies in documenting nursing care or patient responses to illness.

Some limitations of this systematic review were considered. 
First, SNTs were part of a more complex intervention not allow-
ing the researcher to extract the unique and separate contribu-
tions of the terminologies used (i.e., diagnosis, interventions, and 
outcomes) on reaching the desirable outcome. Second, nurses 
who were assessing, generating, and documenting nursing diag-
nosis, interventions and outcomes could have varying levels of 
knowledge and use of the decision-making process and standard-
ized languages when documenting. Third, the literature search 
included four different databases in English or Italian language 
articles, creating the possibility of eliminating those studies 
published in other languages or other databases. Fourth, meta-
analyses were feasible for four outcomes due to the heteroge-
neity of investigation methodologies used by researchers over 
time. To make possible a more robust evidence-based decisions, 
policies related to nursing process in every health-care setting, 
is expected a convergence in terms of objectives and methods in 
the future research. Study findings suggest that it is possible to 
track a common trend across study results, however, in this study, 
the heterogeneity of the investigation methods reviewed does 
not allow for a definitive conclusion to be reached. Certainty 
of the evidence and methodological quality of included studies 
suggest that study results should be taken with caution; further 
high-quality research is needed to increase the certainty of evi-
dence utilizing multicenter study designs, larger sample sizes, and 
similar study conditions.

F I G U R E  3  Nursing Terminologies and Outcomes Framework (NTOF): conceptual framework on relationships between using standardized 
nursing terminologies and patient and organizational outcomes. Standardized Nursing Terminologies: NANDA-International (NANDA-I), 
Nursing Intervention Classification (NIC), Nursing Outcome Classification (NOC), Clinical Care Classification (CCC), Omaha System (OS), 
Perioperative Nursing Data Set (PNDS), International Classification for Nursing Practice (ICNP), Systemized Nomenclature Of Medicine 
Clinical Terms (SNOMED-CT), Logical Observation Identifiers Names and Codes (LOINC), Nursing Minimum Data Sets (NMDS), and Nursing 
Management Minimum Data Sets (NMMDS).
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CONCLUSION

This extensive systematic review with meta-analyses highlights 
that SNTs can have beneficial effects on several outcomes includ-
ing, for example, mortality, quality of life, knowledge, self-efficacy, 
and hospital readmission rate. However, these results should be 
considered at the light of the risk of bias detected in some of the 
included studies that was mainly related to the paucity of high-
quality research. For this reason, researchers should give priority 
to the use of randomized controlled study designs when investigat-
ing the relationship between the SNTs and patient and organiza-
tional outcomes.

CLINIC AL RELE VANCE

This review suggests the significant impact of SNTs on both patient and 
organizational outcomes. Therefore, policymakers should consider pro-
moting the use of SNTs into clinical practice to improve the quality of 
care.

CLINIC AL RE SOURCE S
•	 NANDA International. http://www.nanda.org
•	 Nursing Intervention Classification (NIC). https://nursi​ng.uiowa.

edu/cncce/​nursi​ng-inter​venti​ons-class​ifica​tion-overview
•	 Nursing Outcome Classification (NOC). https://nursi​ng.uiowa.

edu/cncce/​nursi​ng-outco​mes-class​ifica​tion-overview
•	 The Omaha System. https://www.omaha​system.org
•	 International Classification for Nursing Practice (ICNP). https://

www.icn.ch/what-we-do/proje​cts/eheal​th-icnpt​m/about​-icnp
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