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Abstract

The evolving healthcare needs necessitate the development of innovative approaches. While these changes lead to
improvements in the quality of nursing care, unforeseen changes also introduce significant risks to patients. This meta-analysis
aimed to explore innovations in nursing. The study used databases such as Google Scholar, MEDLINE, TURKMEDLINE,
ULAKBIM, and CINAHL. A total of ten studies, published between January 2009 and February 2020, were identified using
the search terms “nurse,” “nursing,” and “innovation.” After screening, 856 studies were reviewed, of which 10 studies were
included in the analysis. Of these, four were descriptive cross-sectional studies, and one was descriptive correlation type. The
sample sizes ranged from 165 to 1040 participants. Most studies used various instruments in addition to demographic
information forms, such as innovation scales, online learning readiness scales, barriers to innovation, entrepreneurship
tendencies, online information search strategies, entrepreneurship scales, and California critical thinking tendency scales. The
findings showed that innovation positively affects research strategies, curiosity, entrepreneurship tendencies, and critical
thinking. It is suggested that educational methods should be used to foster creativity and entrepreneurship in educational content,
promote innovative perspectives, and enhance critical thinking and that future research should focus on assessing nurses’
innovative characteristics and the factors that influence them, using studies with high levels of evidence.
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Introduction

Technological advancements are a driving force behind
societal and individual progress. As technology
continues to evolve, there is an increasing need for
innovative approaches to meet the growing demands of
educational processes [1]. Innovation is commonly
understood as the renewal of science and technology in
ways that generate economic and social benefits,
introduce inventions, and embrace uniqueness.
According to TDK (2023), “innovation refers to the
adaptation and implementation of new creative ideas or
inventions in economic sectors” [2]. Rogers [3] describes
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innovation as “an idea, practice, or object that is regarded
as new by either individuals or society” and outlines its
key attributes, including relative utility, compatibility,
complexity, trialability, and observability. Furthermore,
individuals’ attitudes toward innovation are categorized
into groups such as innovators, pioneers, the curious,
skeptics, and traditionalists (those who are resistant to
change, and delay adoption until others have tested and
observed the innovation) [4].

The International Council of Nurses (ICN, 2023) defines
innovation within healthcare as transforming a promising
idea into a feasible and achievable outcome aimed at
health promotion, disease prevention, and improved
patient care [5].
developing new ideas, technologies, and techniques,
proposing novel methods to achieve goals, testing new
procedures in the workplace, modifying routines, and
introducing new approaches [6]. In global trend studies,
it is evident that healthcare innovation will continue to
rise as technology advances [7-9]. The National Nursing
Association (NLN) has called for significant changes and

“Innovative behavior” encompasses
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innovation in nursing education [10]. The NLN
recommended designing evidence-based curricula that
integrate technology to meet the needs of both students
and healthcare systems. In 2009, Nursing Week focused
on “nursing and innovation,” and the International
Council of Nursing emphasized the importance of nurses
as leaders in developing innovative care practices. The
Council advocated for nurses' creative behaviors and
innovations, highlighting their proactive roles in
healthcare in collaboration with educational institutions
and professional organizations [11, 12].

The 2010 report by the American Institute of Medicine
(IOM) highlighted the importance of health informatics,
innovation, and technology in the competencies nurses
need to develop to enhance healthcare technologies [13].
This underscores the continued relevance of innovation
in nursing’s growth and progress. Personal
entrepreneurship plays a crucial role in healthcare.
Entrepreneurship involves the processes of taking risks,

pursuing opportunities, implementing ideas, and
innovating [14]. It requires significant effort in
establishing and managing organizations [5, 15].

Entrepreneurship is vital in nurses' decision-making and
career development [14]. Given this context, the
significance of innovation in nursing is clear. However,
upon reviewing the literature, there appears to be no
meta-analysis  specifically addressing individual
innovativeness in nursing. This study was conducted to
explore the personal characteristics of innovation in
nursing.

Research hypotheses
H1: The influence of innovation on individual creativity
in nursing

Materials and Methods

This research employed a meta-analysis approach,
incorporating a literature review method. As no direct
involvement with humans or animals was required,
ethical committee approval was not necessary. The
article search was based on keywords selected from the
Turkish Science Terms and the MeSH (Medical Subject
Headings) database [16]. The primary keywords used in
the search were “nurse,” “nursing,” and “innovation.”

EEINT3

Searches were conducted in both English and Turkish
across multiple databases, including Google Scholar,
Medline, Turk Medline, ULAKBIM, and Cinahl,
focusing on studies published between January 2009 and
February 2020. After removing duplicates and irrelevant
articles, the review process proceeded through the stages
of title, abstract, and full-text reading. Initially, 856
articles were identified from the five databases. After
filtering out duplicates and articles not aligning with the
study topic, the relevant articles were analyzed. Articles
that did not fit the scope of the study were excluded after
thorough classification. The final data was presented
according to the MOOSE framework, detailing the
authors, publication year, study type, sample size, and
innovation quality assessment. The implementation of
the study followed the PRISMA [17] and MOOSE
guidelines, which are summarized in Figure 1 and Table
1.

Implementation steps of the study

-
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Figure 1. Prisma (preferred reporting items for
systematic reviews and meta-analysis statements)
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Table 1. Moose (meta-analysis of observational studies in epidemiology)
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Bodur (2018) Descriptive cross-sectional 155 x X x x
Ozden et al. (2019) Descriptive correlation 548 x X x X
Hediye and Dogru (2018) Descriptive cross-sectional 369 x x x X
Hulya Leblebicioglu ef al. (2018) Descriptive 216 X X X X
Durmus iskender et al. (2018) Descriptive 534 X X X X

Basoglu and Edeer (2017)

Descriptive cross-sectional

650 X X X x

Ertug and Kaya (2017) Descriptive 277 X X X X
Erol et al. (2018) Descriptive 530 x x x x
Ceylan (2019) Descriptive cross-sectional 279 X X X X

Stirme et al. (2019) Descriptive
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573 X X X X

Criteria for article inclusion and quality assessment

i. Only quantitative studies were considered,

ii. Studies published in English or Turkish were eligible,
iii. Full-text access was required, with the articles being
published in peer-reviewed national or international
journals,

iv. The focus had to be on nursing and innovation,

v. Studies published between 2009 and 2020 were
included.

To minimize publication bias, independent
researchers evaluated the selected articles. The following
information was extracted from the articles:

i. Year of publication,

ii. Type of study,

iii. Sample size,

iv. Individual innovation characteristics,

two

v. Quality assessment score.

The quality assessment of studies was carried out using
Kappa statistics [15] as proposed by Polit and Beck,
alongside 12 research quality evaluation criteria.
Researchers independently assessed each study based on
these criteria, assigning a “1” for full compliance and a
“0” for non-compliance. Studies that met the inclusion
criteria were included in the final analysis. The quality of
each study was rated as follows: low quality for scores
ranging from 0-4 points, medium quality for scores from
5-9 points, and high quality for scores between 9-12
points [18]. The highest score among the studies was 11,
and the lowest was 7. A score of 12 indicated excellent

quality. Table 1 provides the quality assessment of the
seven studies included in the meta-analysis, along with
the scores for each domain. To evaluate the consistency
between researchers in article selection and bias scoring,
Cohen's kappa statistic was used. A kappa value of 0.41
to 0.60 was considered moderate agreement, 0.61 to 0.80
indicated substantial agreement and values above 0.80
represented excellent agreement. The kappa statistic for
the study's article selection and bias scoring process was
calculated using SPSS version 25, yielding a Cohen's
kappa value of 0.718 (95% confidence interval: 0.645-
0.986). This demonstrated a high level of reliability in the
assessment process.

Data analysis

The “Comprehensive Meta-Analysis Academic/Non-
profit Pricing (Version 3)” software was utilized to
analyze the data. Heterogeneity across studies was
assessed using “Cochran's Q statistic,” with the following
categorization for 12 values: no heterogeneity if under
25%, low heterogeneity for 25-50%, moderate for 51-
75%, and high when exceeding 75% [19]. In cases where
the p-value in the heterogeneity test was < 0.05, the
random effects model was employed for group analysis.
When P > 0.05, the fixed effects model was applied. To
evaluate the overall effect size for binary data, “RR and
OR” values were used, with statistical significance
accepted at P < 0.05. “Classic Fail-Safe N” and “Tau
utilized to potential

coefficient” examine

publication bias.

were
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Results and Discussion

Initially, 856 articles were identified. After applying the
inclusion criteria, 10 studies were selected for review.
These included four cross-sectional studies, five
descriptive studies, and one descriptive correlation study.

Methodological quality assessment

For quality assessment, Kappa statistics [18] and a 12-
item quality checklist proposed by Polit and Beck were
used. The articles were independently reviewed, with “1
point” awarded for fully meeting each criterion, and “0
points” for not meeting it. The studies were classified into
weak (0-4 points), medium (5-9 points), and strong (9-12
points) quality based on their total score [18]. The highest
score was 11, and the lowest was 7, with a perfect score
of 12 indicating high quality. Seven of the studies were
rated as “strong,” while three were rated as “moderate.”
The quality ratings and score distributions for the studies
are presented in Table 1.

Three independent evaluators assessed the studies, and
inter-rater agreement was measured using Cohen's kappa
statistic. The kappa statistic, calculated using SPSS
version 25, resulted in a value of 0.718 (95% CI = 0.645-
0.986), indicating substantial agreement between the
raters [20].

Effect sizes and heterogeneity

The analysis of individual innovativeness in nursing and
innovation considered innovativeness as a covariate for
leading,  questioning, and  skeptical articles.
Heterogeneity across the studies was tested using
Cochran's Q statistic. The p-value was found to be less
than 0.05, and the Q statistic value (6093.496) exceeded
the critical value, confirming significant heterogeneity
across studies. The 12 statistic was calculated as 99.360,
indicating high heterogeneity. The overall effect size was
assessed using the random effects model.

Table 2. Heterogeneity test results for individual innovation traits variable

Effect size and 95% confidence interval

Model Number studies Point estimate Lower estimate Upper limit
Fixed 10 (40 sub-dimensions) 0.213 0.197 0.231
Random 10 (40 sub-dimensions) 0.080 0.029 0.217
Test of null (2-tail)
Model Z-value P-value
Fixed -38.664 0.000
Random -4.995 0.000
Heterogeneity
Model Q-value Df (Q) P-value I-squared
Fixed 6093.436 9 (39 sub-dimensions) 0,000 99.360
Random
Tau-squared
Model Tau squared Standard error Variance Tau
Fixed 10.116 3.065 9.364 3.181
Random

The analysis conducted using the random effects model
revealed an overall effect size of 0.080 (CI = 0.029-
0.217; P < 0.05), as shown in Table 2. Based on the
confidence interval, if the study were replicated 100
times using different samples from the same population,
the odds ratio would likely fall between 0.029 and 0.217

in 95% of cases. Although the odds ratio of 0.080 is
below 1, it remains statistically significant (P = 0.000).
This suggests that the individual innovativeness traits of
nurses tend to have a diminishing impact on broader
innovation. Therefore, the HI1 hypothesis is not
supported.

Table 3. The effect of individual innovation variable.

Statistics for each study
Z-value P-

Study

Lower Upper

Study
[26]2

Statistics for each study
0.014  0.123 -5.772 0

0.042
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The general
effect size

General

askeptical of innovation, pioneer innovation, ‘innovation questioner, ‘innovative, Odds(R) > 1.000, P < 0.05

The random effects model applied in Table 3 indicates
the effect size for the individual
characteristics variable. Based on the analysis, the overall
effect size for individual innovativeness in nursing was
found to be 0.080 (CI = 0.029-0.217; P < 0.05), but it
wasn't statistically significant. This lack of significance
is likely attributed to the small number of studies
available on this topic in the existing literature.

innovativeness

Reliability and validity of the research

To ensure the meta-analysis was both reliable and valid,
a range of methods were employed, including the funnel
plot, Rosenthal’s Safe N method, and Orwin’s Safe N
method, to assess the presence of publication bias. The
studies examining nursing and innovation were evaluated
through a funnel scatter plot. A symmetrical distribution
of effect sizes in the plot indicates no bias, while an
asymmetrical distribution signals the possibility of bias
[31]. In examining Figure 2, the distribution of effect

sizes appears close to symmetrical, suggesting no
significant publication bias.

Funnel Plot of Standard Error by Log odds ratio
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Figure 2. Funnel scatterplot

The Begg-Mazumdar and Egger tests were used to assess
the potential bias in the funnel plot, yielding the
following results: Begg-Mazumdar Kendall's tau =
0.164, P=0.138, and Egger: bias = 1.49 (95% CI=0.197
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to 0.230), p=0.06. Given that the p-value exceeded 0.05
(P = 0.06 > 0.05), the analysis concluded there was no
significant bias present. Furthermore, Rosenthal's fail-
safe number, an additional test for study bias,
corroborated the findings from the funnel plot, further
supporting the absence of bias (Figure 2).

Innovation plays a vital role in enhancing nursing care
and contributing to the creation of new ideas in the
healthcare field [21]. One notable example of innovation
is the virtual nurse character, developed through a
collaboration between Boston Medical Center and
Northeastern University, aimed at improving discharge
processes. This computerized program assists in various
nursing activities such as gathering patient data,
providing educational material, assessing health status,
giving discharge instructions, and offering counseling
services [22].

In a study by Sawatzky et al. [23] conducted at a 500-bed
tertiary care center in Canada, it was discovered that
patients who underwent cardiac surgery experienced
fatigue, sleep disturbances, shortness of breath,
palpitations, movement restrictions, and
emotional issues after discharge. The study emphasized
the importance of informing patients on how to handle
these challenges once they are home [23]. Incorporating
home visits, follow-up phone calls, and interviews with
individuals who had successfully navigated the recovery
process helped to reduce patient readmission rates.

The results of this study indicated a statistically
significant effect of individual innovativeness in nursing.
When analyzing the six components of individual
innovativeness, it was found that the innovation variable
played a significant role. However, dimensions such as
pioneering, questioning, and skepticism showed a
negative influence [24-30, 32-34]. No previous studies
were identified with results matching those of this
research. When comparing this study's outcomes with
existing literature, similar findings were observed.

anorexia,

Conclusion

It is advisable to employ teaching methods that foster
creativity, entrepreneurial thinking, and the development
of an innovative outlook to enhance individual
innovativeness in nursing. Additionally, these methods
should focus on boosting critical thinking skills.
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