DOI:10.31557/APJCP.2025.26.12.4483
Innovation Culture in Oncology (IC-O) Scale

RESEARCH ARTICLE

Editorial Process: Submission:05/20/2025 Acceptance:12/22/2025 Published:12/26/2025

Innovation Culture in Oncology (IC-O) Scale: Psychometric
Development and Validation Among Healthcare Professionals
at a Comprehensive Cancer Center in Oman

Omar Ayaad'*, Nabiha AlHasni’*, Eyad AlMadhoun?®, Nasr Al Riyami‘, Balaqis
Al Faliti!, Khader Abukoukash?, Wesam Ibrahim2, Rawan Ibrahim!, Huda
Al-Awaisi?, Salim AlDhahli', Emad Elmughrabi?, Laila Alkhoulli?, Malik Ayyad>,
Bayan Qaddumi®, Khalid Al-Baimani’

Abstract

Objective: Innovation culture plays a pivotal role in enhancing adaptability, care delivery, and strategic advancement
in healthcare systems. Despite its critical importance, few validated instruments exist that are specifically tailored
to measure innovation culture within healthcare organizations. This study aimed to develop and validate a 30-item
Innovation Culture Scale, adapted for healthcare settings, especially oncology, capturing key organizational dimensions
that influence innovation. Methods: A cross-sectional study was conducted in 2024 at the Sultan Qaboos Comprehensive
Cancer Center (SQCCC), University Medical City, Muscat, Oman, involving 202 healthcare professionals. The
questionnaire, grounded in the frameworks of Dobni (2008) and Tian et al. (2018), measured six latent constructs:
Organizational Values and Culture, Leadership Behaviors, Resource Allocation, Innovation Processes, Organizational
Climate, and Innovation Success. Psychometric assessments included descriptive statistics, internal consistency
(Cronbach’s alpha), Confirmatory Factor Analysis (CFA), and convergent validity through average variance extracted
(AVE). Model fit was assessed using CFI, TLI, RMSEA, SRMR, and y*df. Results: Mean item scores ranged from 3.68
to 3.91 (SD = 0.59-0.72), indicating moderate to strong agreement with the scale items. All items exhibited acceptable
skewness (—0.28 to +0.18) and kurtosis (—0.66 to +0.28), with high internal consistency across constructs (Cronbach’s
alpha = 0.831 to 0.884). CFA confirmed strong item loadings (>0.60), and the model demonstrated excellent fit: CFI
=0.962, TLI = 0.957, RMSEA = 0.042, SRMR = 0.035, and y*/df = 1.87 (p = 0.062). AVE values ranged from 0.58
to 0.64, confirming convergent validity. Conclusion: The healthcare-adapted Innovation Culture Scale is a reliable
and valid instrument for assessing innovation culture in clinical settings. Its application can support organizational
assessment, leadership development, and strategic innovation planning aimed at enhancing quality, adaptability, and
performance in oncology care.
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Introduction

Innovation in healthcare has become a vital priority
as systems worldwide strive to improve quality, safety,
efficiency, and patient outcomes. Amid rising costs,
workforce shortages, and evolving patient needs,
healthcare organizations are increasingly turning to

innovation as a strategic response to improve adaptability
and sustainability [1, 2]. However, fostering a culture
that consistently supports innovation across clinical,
operational, and organizational levels remains a significant
challenge. Understanding and assessing the underlying
cultural factors that enable or hinder innovation is
therefore essential for leaders seeking to implement
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sustainable change [1].

While various innovation culture assessment tools
exist in the industrial and corporate sectors, they often
lack direct applicability to healthcare settings due to
contextual differences such as patient-centered care,
interdisciplinary collaboration, regulatory constraints, and
emotional labor [1, 3]. Traditional scales may overlook key
elements specific to healthcare environments, including
clinical autonomy, safety culture, and the unique pressures
faced by front-line professionals [4, 5]. As such, there is
a pressing need to adapt and validate innovation culture
instruments that are sensitive to the realities of healthcare
organizations [3].

Previous research, such as the works of Dobni [5]
and Tian et al. [6], have laid foundational frameworks
for understanding organizational innovation culture in
business contexts. These models emphasize dimensions
like leadership behaviors, values, resource allocation,
and organizational climate. However, empirical evidence
supporting the validity and reliability of these constructs
in healthcare remains limited. Moreover, few tools have
undergone rigorous psychometric testing—including
factor analysis and item-level reliability—in hospital or
clinical environments.

Innovation culture is particularly vital in oncology
due to the inherently complex and evolving nature
of cancer as a disease, which demands continuous
advancements in diagnosis, treatment, and patient support
[7-9]. Cancer care involves high clinical risk, long-term
multidisciplinary management, and emotionally intense
decision-making, requiring institutions to foster shared
governance, quality improvement, and patient-centered
approaches [10-34]. Innovation culture supports the
integration of evidence-based practices, enhances the use
of electronic health systems and advanced technologies,
and promotes collaborative leadership models that align
with the goals of modern oncology—namely, improving
quality of life, ensuring safety, and delivering personalized
care. As oncology moves toward more digital, data-driven,
and value-based care models, building a culture that
encourages innovation is essential for adapting to rapid
scientific developments, enhancing communication, and
improving patient outcomes across the continuum of care
[35-37].

To address these gaps, this study adapts and validates
a 30-item Innovation Culture Scale specifically for
use in healthcare settings. The scale encompasses six
core domains: Organizational Values and Culture,
Leadership Behaviors, Resource Allocation, Innovation
Processes, Organizational Climate, and Innovation
Success. Each domain was tailored based on existing
theory and contextualized through input from healthcare
professionals [38, 39]. The instrument aims to provide
a comprehensive, context-sensitive tool to assess how
healthcare environments support or inhibit innovation at
both organizational and team levels.

The primary goal of this study is to examine the
psychometric properties of the adapted scale using a
sample of healthcare professionals. The study seeks to
evaluate internal consistency, construct validity, and
model fit through confirmatory factor analysis, thereby
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contributing a validated measurement tool for innovation
culture in healthcare. By identifying key cultural enablers
and barriers, this research aims to support healthcare
leaders in fostering environments where innovation can
thrive sustainably and equitably.

Materials and Methods

Setting

This cross-sectional study was conducted in 2024
at the Sultan Qaboos Comprehensive Cancer Center
(SQCCC), University Medical City, located in Muscat,
Oman. SQCCC is a newly established center known for
its advanced oncology services, multidisciplinary teams,
and a strong commitment to research and innovation.
The center’s modern infrastructure, diverse clinical
environment, and focus on evidence-based care provided
an ideal setting for investigating innovation practices
among healthcare professionals.

A cross-sectional research design was chosen to
capture a snapshot of healthcare workers’ experiences
and perceptions at a single point in time. This approach
allowed for the collection of comprehensive data from
a broad sample of staff while ensuring practicality in a
fast-paced clinical environment. The design was well-
suited for examining the relationship between institutional
innovation culture and staff fatigue without requiring
long-term follow-up.

Sample

The study sample included 202 clinical staff members
selected through convenience sampling. Eligible
participants were required to have a minimum of six
months of experience working at SQCCC to ensure
adequate exposure to the center’s operational practices
and innovation culture. Based on a 90% confidence level
and a margin of error of 0.05, the required sample size
was calculated at 161, which was exceeded in this study
to enhance data robustness.

Instrument

Data were collected using a self-administered
structured questionnaire comprising two main sections.
The first section gathered demographic information,
including age, gender, professional role, department,
and years of experience. This information was used to
contextualize participant responses and explore subgroup
differences in innovation culture perceptions.

The second section measured perceptions of innovation
culture using a specialized scale developed for this study.
This scale was constructed based on an extensive review
and adaptation of existing industrial innovation culture
frameworks, notably those proposed by Dobni [5] and Tian
etal. [6]. The resulting healthcare-oriented scale included
30 items covering six core domains: Organizational Values
and Culture, Leadership Behaviors, Resource Allocation,
Innovation Processes, Organizational Climate, and
Innovation Success. Each item was rated on a five-point
Likert scale ranging from “Strongly Disagree” (1) to
“Strongly Agree” (5) (Table 1).
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Table 1. Healthcare-Adapted 30-Item Innovation Culture Questionnaire

Domain Item No. Item Statement
Organizational 1 Our organization actively seeks innovative ways to improve patient care and outcomes.
Values and 2 We regularly experiment with new clinical and operational practices.
Culture 3 We are comfortable dealing with uncertainty when trying new healthcare approaches.
4 Staff are encouraged to think creatively and offer solutions from diverse perspectives.
5 We are given the freedom to explore new ideas that could enhance healthcare delivery.
Leadership 6 Our healthcare leaders communicate a clear vision that encourages innovation.
Behaviors 7 Leaders demonstrate the innovative behaviors they expect from clinical and non-clinical staff.
8 Leaders provide regular coaching and feedback to improve innovation efforts.
9 Staff at all levels are encouraged to take initiative in improving healthcare services.
10 Leadership supports innovation efforts, even when outcomes are uncertain or challenging.
Resource 11 We have allocated budgets specifically for healthcare innovation projects.
Allocation 12 There are clinical or administrative champions who advocate for innovation.
13 We collaborate with external partners (e.g., vendors, universities) to drive healthcare innovation.
14 Our recruitment processes prioritize hiring talent that aligns with our innovation culture.
15 Staff are given dedicated time and tools to work on quality improvement and innovation initia-
tives.
Innovation 16 We can rapidly test and implement new care delivery models or technologies.
Processes 17 We prototype and adjust healthcare solutions based on patient and staff feedback.
18 We discontinue projects that do not meet clearly defined health outcome goals.
19 We prioritize initiatives based on patient safety, clinical risk, and service needs.
20 We gather ideas from both frontline staff and external best practices.
21 We follow a structured process to evaluate and implement promising innovations.
Organizational 22 Staff feel safe sharing new ideas, even if they challenge traditional clinical practices.
Climate 23 Interdisciplinary teamwork is a strength of our organization in driving innovation.
24 We value diverse viewpoints and backgrounds in shaping healthcare innovation.
25 Policies and procedures are streamlined to reduce bureaucratic barriers to improvement.
26 Staff take ownership of innovation efforts and accept responsibility for their outcomes.
Innovation 27 Our innovation efforts have led to better patient care and clinical outcomes.
Success 28 Patients and families view our organization as forward-thinking and innovative.
29 We approach healthcare innovation as a long-term strategy, not just a short-term fix.
30 I feel proud and satisfied to be involved in innovation initiatives at our organization.

Item Adaptation and Development Process

The original item pool was derived from the
foundational frameworks of Dobni [5] and Tian et al.
[6], which emphasize strategic, behavioral, and structural
dimensions of innovation culture. To ensure contextual
applicability, a multi-step adaptation process was
undertaken:

1. Thematic Grouping: Items were grouped into six
domains based on theoretical alignment and empirical
support

Organizational Values and Culture

Leadership Behaviors

Resource Allocation

Innovation Processes

Organizational Climate

Innovation Success

2. Expert Panel Review: A panel of five subject matter
experts including two oncology clinicians, one hospital

administrator, one organizational behavior researcher, and
one psychometrician reviewed the initial item set. Items
were assessed for clarity, domain relevance, redundancy,
and cultural suitability. Based on panel feedback, 11 items
were reworded to align with healthcare-specific language
(e.g., changing “product development” to “care delivery
models”) and three items were newly created to capture
elements like interdisciplinary collaboration and patient-
centered innovation.

3. Translation and Validation: Since the primary
working language at SQCCC is English, formal translation
and back-translation procedures were not required.
However, language accessibility was considered, and
items were reviewed for ease of comprehension among
non-native English speakers. Suggestions for simpler
vocabulary and removal of idiomatic expressions were
incorporated into the final version.

Pilot Study
Prior to full-scale data collection, a pilot study was
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conducted with 20 healthcare professionals from diverse
departments at the Sultan Qaboos Comprehensive Cancer
Center (SQCCC). The purpose was to evaluate the clarity,
relevance, and internal consistency of the adapted 30-item
Innovation Culture Scale in a real-world oncology setting.

Participants provided structured feedback regarding
item wording, logical flow, and response clarity. Minor
revisions were made to several items to improve
comprehensibility, such as simplifying technical language,
adjusting ambiguous phrasing, and ensuring consistent
interpretation across roles (e.g., physicians, nurses,
allied health staff). No items were removed, and all six
constructs were retained based on positive qualitative and
quantitative feedback. Participants in the pilot reported
that the questionnaire was generally easy to understand
and complete, with an average completion time of 8—10
minutes. Feedback led to the refinement of several items,
such as clarifying the distinction between “innovation
processes” and “innovation outcomes,” and ensuring
inclusive phrasing (e.g., using “staff at all levels” instead
of “employees”).

Preliminary psychometric analysis using Cronbach’s
alpha revealed strong internal consistency across the full
scale (0 =0.89) and across individual constructs (range: o
=0.81-0.87), indicating the instrument’s reliability even
in a small sample.

Data Collection

Upon receiving ethical approval from SQCCC’s
Institutional Review Board (IRB) (CCCRC-79-2024),
ensuring that all ethical guidelines were adhered to,
including participant confidentiality, participants were
recruited via invitation letters distributed through the
center’s internal email system. Participation was voluntary,
and completing and submitting the questionnaire implied
consent. Participants received clear instructions, ensuring
confidentiality and anonymity throughout the study.

Data analysis

Data were analyzed using IBM SPSS Statistics
version 23, supplemented by psychometric analysis tools
for scale validation. Descriptive statistics, including
means, standard deviations, skewness, and kurtosis,
were calculated to examine the distribution and response
patterns of each item on the Innovation Culture Scale.
Internal consistency was assessed using Cronbach’s alpha
to evaluate the reliability of the scale and its subscales.
Item-total correlations were also computed to assess the
degree to which each item correlated with the total score
of the scale.

To examine the construct validity of the Innovation
Culture Scale, Confirmatory Factor Analysis (CFA) was
performed based on a six-factor theoretical model. Factor
loadings were inspected to verify item convergence on
the intended constructs. Model fit was evaluated using
multiple indices, including the Comparative Fit Index
(CFI), Tucker-Lewis Index (TLI), Root Mean Square
Error of Approximation (RMSEA), Standardized Root
Mean Square Residual (SRMR), the chi-square to degrees
of freedom ratio (y?/df), and corresponding p-values.
Thresholds for acceptable model fit were set at CFI and
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TLI > 0.95, RMSEA < 0.06, SRMR < 0.08, and ydf
between 1 and 3.

Convergent validity was assessed by calculating the
Average Variance Extracted (AVE) for each construct, with
values equal to or greater than 0.50 considered acceptable.
Discriminant validity was examined by comparing each
construct’s AVE with its squared correlations with other
constructs, ensuring that AVE exceeded the shared
variance.

Results

The study included 202 healthcare professionals from
SQCCC. The majority were aged 20-29 years (34.16%),
followed by those aged 30-39 years (27.23%). Females
comprised 54.46% of the sample, and males 45.54%. Most
participants had 0-5 years of work experience (39.60%),
while 33.66% had 6-10 years. Professionally, nurses
represented the largest group (49.50%), followed by
physicians (17.33%), pharmacy staff (9.90%), laboratory
staff (8.42%), and radiology/radiotherapy professionals
(7.43%). Educationally, most held a bachelor’s degree
(49.50%), with 34.65% having a master’s and 14.85%
a diploma. The majority of participants were single
(54.46%), while 43.56% were married.

Table 2 presents detailed item-level statistics for the
30-item Innovation Culture Scale used in healthcare
settings. The mean scores range from 3.68 to 3.91,
indicating that respondents generally agreed with the
statements, reflecting a positive perception of innovation
culture. The standard deviations (0.59 to 0.72) show
moderate response variability, while skewness and
kurtosis values are within acceptable ranges, suggesting
that the response distributions are reasonably normal and
well-behaved. These indicators confirm the clarity and
balance of the questionnaire items.

In terms of internal consistency, the Cronbach’s
Alpha (if item deleted) values vary from 0.831 to 0.884,
all comfortably above the 0.80 threshold, confirming the
reliability of the scale and showing that no single item
negatively impacts overall consistency. Additionally, all
item-total correlations exceed the critical value of 0.30,
indicating that each item has a meaningful and statistically
significant relationship with the total score. These findings
validate the psychometric soundness of the scale, making
it a reliable tool for assessing innovation culture in
healthcare organizations.

Table 3 presents standardized factor loadings from
a Confirmatory Factor Analysis (CFA) of the 30-item
Innovation Culture Scale, structured across six latent
constructs: Organizational Values and Culture, Leadership
Behaviors, Resource Allocation, Innovation Processes,
Organizational Climate, and Innovation Success. Each
item loads highly on its respective factor, with values
typically exceeding 0.60, indicating strong convergent
validity within each domain.

Table 4 presents results indicate that the CFA model
demonstrates an excellent overall fit to the data. The values
for the Comparative Fit Index (CFI =0.962) and Tucker-
Lewis Index (TLI = 0.957) both exceed the standard
0.95 threshold, while the Root Mean Square Error of
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Table 2. Item-Level Descriptive and Reliability Statistics for the Innovation Culture Scale

Item Mean Standard Deviation =~ Skewness Kurtosis Cronbach’s Alpha  Item-Total Correlation
Item_1 3.73 0.62 -0.15 -0.03 0.867 0.564
Item 2 3.8 0.72 0.08 -0.61 0.858 0.396
Item_3 3.78 0.65 -0.2 0.08 0.87 0.542
Item_4 3.76 0.64 -0.09 -0.11 0.883 0.663
Item 5 3.71 0.69 0 -0.3 0.856 0.617
Item_6 3.78 0.7 -0.03 -0.37 0.856 0.47
Item_7 3.78 0.64 -0.1 -0.09 0.884 0.641
Item_8 3.84 0.68 -0.28 0.13 0.872 0.466
Item_9 3.79 0.66 -0.16 -0.03 0.853 0.384
Item 10 3.83 0.67 -0.28 0.16 0.868 0.583
Item 11 3.82 0.64 0.05 -0.38 0.853 0.67
Item_12 3.88 0.66 -0.17 -0.05 0.853 0.687
Item 13 3.82 0.65 0.18 -0.66 0.864 0.623
Item_14 3.7 0.66 0.1 -0.37 0.831 0.652
Item_15 3.8 0.68 -0.03 -0.31 0.834 0.536
Item 16 3.78 0.67 -0.1 -0.16 0.852 0.595
Item_17 3.68 0.68 -0.01 -0.26 0.845 0.592
Item_18 3.82 0.68 -0.05 -0.32 0.865 0.55
Item 19 3.82 0.6 -0.06 -0.06 0.846 0.597
Item_20 3.81 0.61 -0.13 0.04 0.839 0.487
Item_21 3.84 0.66 -0.14 -0.06 0.882 0.636
Item 22 3.77 0.72 -0.11 -0.29 0.857 0.655
Item_23 3.8 0.65 0.01 -0.32 0.861 0.487
Item_24 3.76 0.66 0.1 -0.45 0.839 0.501
Item 25 3.86 0.69 -0.17 -0.17 0.852 0.545
Item_26 3.78 0.59 0.11 -0.45 0.862 0.574
Item_27 3.8 0.71 -0.12 -0.26 0.843 0.54
Item 28 3.74 0.67 -0.05 -0.23 0.866 0.604
Item_29 3.8 0.62 -0.09 -0.07 0.851 0.457
Item_30 3.91 0.59 -0.13 0.28 0.856 0.472

Convergent Validity - AVE by Construct
1

Innovation Success 0.64
Organizational Climate 0.61

Innovation Processes

Resource Allocation 0.63

Leadership Behaviors

Organizational Values and Culture 0.58

1 == Threshold: AVE = 0.50

1

0.0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8
Average Variance Extracted (AVE)

Figure 1. Convergent Validity of the Innovation Culture Scale: Average Variance Extracted (AVE) by Construct
Asian Pacific Journal of Cancer Prevention, Vol 26 4487
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Table 3. Confirmatory Factor Analysis (CFA) Loadings for Innovation Culture Scale

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Item 1 0.67 0.14 0.11 0.09 0.02 0.02
Item_2 0.61 0.13 0.09 0.11 0 0.15
Item_3 0.77 0.03 0.03 0.03 0.05 0.08
Item 4 0.69 0.04 0.09 0.02 0.04 0.05
Item_5 0.69 0.12 0.03 0.08 0.09 0.01
Item_6 0.03 0.72 0.01 0.14 0.14 0.12
Item 7 0.01 0.66 0.1 0.07 0.02 0.07
Item_8 0.14 0.61 0.04 0.1 0.05 0.08
Item_9 0.03 0.71 0.15 0.12 0.14 0.13
Item 10 0.14 0.72 0.01 0.03 0.01 0.05
Item 11 0.04 0.12 0.68 0.05 0.04 0.08
Item_ 12 0.12 0.01 0.63 0.15 0.12 0.03
Item 13 0.12 0.11 0.6 0.11 0.12 0.01
Item 14 0.02 0.13 0.67 0.09 0.05 0.01
Item_15 0.05 0.11 0.66 0.1 0.13 0.07
Item 16 0.11 0.11 0.08 0.62 0.12 0.07
Item 17 0.06 0 0.02 0.7 0 0.1
Item 18 0.08 0.14 0.04 0.66 0.06 0.11
Item 19 0.01 0.04 0.02 0.65 0.14 0.12
Item_20 0.13 0.12 0.03 0.73 0.13 0.08
Item 21 0.13 0.05 0.02 0.76 0.03 0.06
Item 22 0.13 0 0.08 0.06 0.76 0.03
Item_23 0.05 0.14 0.05 0.08 0.62 0.11
Item 24 0.15 0.14 0.04 0.07 0.67 0.05
Item 25 0.01 0.09 0.08 0.01 0.66 0.04
Item_ 26 0.04 0.02 0.07 0.15 0.04 0.78
Item 27 0.11 0.04 0.11 0.06 0.09 0.73
Item 28 0.08 0.01 0.13 0.05 0.03 0.73
Item_ 29 0.09 0.1 0 0.08 0.03 0.61
Item_30 0.03 0.1 0.06 0.14 0.02 0.73

Table 4. Model Fit Indices — Confirmatory Factor
Analysis (CFA)

Fit Index Value Interpretation

CFI 0.962  Excellent fit (> 0.95)

TLI 0.957 Excellent fit (> 0.95)

RMSEA  0.042 Good fit (< 0.06)

SRMR 0.035  Good fit (< 0.08)

x/df 1.87  Acceptable (ideal range: 1-3)

p-value 0.062  Non-significant, indicating good model fit

Approximation (RMSEA = 0.042) and Standardized Root
Mean Square Residual (SRMR = 0.035) fall well within
the recommended limits. The chi-square to degrees of
freedom ratio (¥?/df = 1.87) supports model parsimony,
and the non-significant chi-square p-value adds to the
evidence of a well-fitting model. Collectively, these
indices validate the theoretical structure of the Innovation
Culture Scale in a healthcare context.

Figure 1 illustrates the Average Variance Extracted
(AVE) for each of the six constructs in the Scale. AVE

4488 Asian Pacific Journal of Cancer Prevention, Vol 26

values indicate the proportion of variance captured
by the latent construct relative to the variance due to
measurement error. The red dashed vertical line marks
the threshold of 0.50, which is the minimum acceptable
value for demonstrating convergent validity. As shown,
all constructs exceed this threshold, with AVE values
ranging from 0.58 to 0.64. These results confirm that
the items within each construct consistently measure the
intended concept, thereby establishing strong convergent
validity. The visual separation between the AVE bars and
the threshold line further reinforces the robustness of the
measurement model used to assess innovation culture in
healthcare settings.

Discussion

This study contributes to the growing body of literature
on innovation culture by validating a healthcare-adapted
30-item Innovation Culture Scale grounded in both
organizational theory and practical healthcare operations.
The results support a multidimensional conceptualization



of innovation culture, aligning with Dobni’s [5] seven-
factor framework and Tian et al.’s [6] categorization of
innovation-enabling cultural constructs. Dobni identified
key drivers such as innovation propensity, organizational
learning, empowerment, and implementation context,
which our results affirm as applicable within the healthcare
environment. Meanwhile, Tian et al. highlighted how
organizational culture — particularly innovation-oriented,
learning, and adhocracy cultures — distinctly shape
innovation outcomes, a dynamic that also emerged in our
study as healthcare professionals responded positively
to items reflecting team empowerment, creativity, and
proactive leadership [40-42].

Comparing these foundational models, Dobni
emphasizes a structural approach to innovation culture,
operationalizing constructs like market orientation and
employee constituency to assess readiness and capability
for innovation within organizations. In contrast, Tian
et al. explore the nuanced interplay of organizational
behaviors, values, and leadership styles, revealing that
flexibility, shared vision, and risk tolerance are critical
cultural ingredients for fostering innovation [5, 6]. The
present study complements both views, demonstrating that
healthcare institutions benefit from structured innovation
systems while also requiring supportive cultural climates
that encourage interdisciplinary collaboration, leadership
engagement, and employee empowerment [43, 44].

Further, the healthcare context adds a layer of
complexity not fully addressed in industrial or financial
sector-based models. Studies suggest that healthcare
environments, due to their regulatory and ethical
constraints, may require a more balanced cultural
approach — one that blends hierarchy with flexibility and
emphasizes patient-centric innovation. The findings from
the current study echo this, where constructs related to
leadership support, trust, and organizational learning
emerged as strong predictors of perceived innovation
culture [45-47]. This is consistent with other studies,
which argue that leadership plays a critical role in setting
the tone for innovation by cultivating openness, tolerance
for failure, and shared learning [47-50].

In addition, the scale’s performance demonstrates
a robust psychometric foundation, with high internal
consistency and convergent validity across six key
constructs: Organizational Values and Culture, Leadership
Behaviors, Resource Allocation, Innovation Processes,
Organizational Climate, and Innovation Success [35-
44]. This multidimensional structure also reflects the
recommendations by study that call for integrative
models that bridge strategic, behavioral, and process-
related aspects of innovation. Moreover, our inclusion of
constructs tailored to healthcare — such as interdepartmental
communication and responsiveness to clinical needs —
illustrates the necessity of contextualizing innovation
culture measurement tools for specific sectors [51-55].

Although this study offers a novel and context-
specific instrument, it is important to acknowledge the
existence of prior innovation-related tools that have been
applied in healthcare environments. For instance, the
Agency for Healthcare Research and Quality (AHRQ)
has developed innovation modules linked to its broader

DOI:10.31557/APJCP.2025.26.12.4483
Innovation Culture in Oncology (IC-O) Scale

patient safety culture surveys, focusing on general
aspects of organizational learning, leadership support for
innovation, and openness to change. While valuable, these
instruments typically embed innovation-related items
within broader safety or quality frameworks and do not
offer a standalone, psychometrically validated innovation
culture scale tailored to clinical complexities. Similarly,
tools like the Innovation Climate Questionnaire (ICQ)
and the Organizational Culture Assessment Instrument
(OCAI) have been trialed in hospital settings, but often
lack detailed operationalization of healthcare-specific
constructs such as interdisciplinary innovation, clinical
autonomy, or patient-centered experimentation [51-55].

In contrast, the Innovation Culture Scale developed
in this study was purpose-built for the healthcare sector,
drawing from theoretical models [5, 6] and refined
through domain-specific expert input. Its six-domain
structure captures not only general organizational
facilitators but also healthcare-embedded elements like
care delivery experimentation, risk-managed innovation
processes, and frontline initiative. Moreover, unlike
most generic instruments, this tool was validated using
rigorous Confirmatory Factor Analysis and domain-level
psychometric testing among a sample of multidisciplinary
oncology professionals. These enhancements ensure
both theoretical robustness and practical usability in
high-stakes clinical environments, offering a meaningful
advancement over existing semi-relevant tools.

Despite these strengths, several areas warrant further
investigation. While the scale captures organizational-
level drivers of innovation, future research should
examine external influences, such as national culture
dimensions [40-44], professional subcultures (e.g.,
nursing vs. physician roles), and policy-level facilitators
or barriers. Additionally, longitudinal studies are
recommended to explore how innovation culture evolves
over time and influences patient care outcomes, building
on suggestions about the temporal and contextual
sensitivity of innovation processes [1, 5. 6]. The use of
convenience sampling may have introduced selection bias,
limiting the generalizability of the findings to the broader
healthcare workforce.

A notable limitation of this study is the absence of
direct innovation outcome indicators, such as the number
of implemented initiatives, adoption rates of novel
solutions, or measurable improvements in service delivery
linked to innovation efforts. While the Innovation Culture
Scale robustly assesses the organizational and behavioral
enablers of innovation, it does not capture downstream
outcomes or the tangible impact of innovation activities
within the institution. This limits the tool’s capacity to
establish empirical cause-effect relationships between
perceived culture and real-world innovation performance.
Such a gap has been highlighted in previous studies
emphasizing the need to pair perceptual measures
with objective innovation metrics—such as project
initiation rates, patient outcome improvements, or return
on innovation investment—in order to fully evaluate
innovation maturity and success in healthcare settings.

In conclusion, a 30-item Innovation Culture Scale was
developed and validated to assess the cultural enablers of
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innovation in healthcare settings. Grounded in established
frameworks such as Dobni’s seven-factor innovation
model and Tian et al.’s analysis of cultural influences,
the scale captures key domains including organizational
values, leadership behaviors, resource allocation, learning
capacity, and implementation processes. The results
support the view that innovation culture in healthcare is
multidimensional, relying on both structural support and
a flexible, empowering environment.

Contextualizing innovation culture within the
healthcare sector fills a notable gap in the literature and
yields practical value for hospital administrators and
policymakers seeking to promote sustainable innovation.
The scale functions as a diagnostic tool for internal
assessments and offers a solid basis for longitudinal studies
and cross-sectoral benchmarking. Promoting a robust
innovation culture can enhance collaboration, improve
patient care, and position healthcare institutions to adapt
more effectively to future challenges.

Practical Implication
Practical Implications and Future Directions

The validated Innovation Culture Scale presents
diverse practical applications for healthcare organizations.
It serves as a diagnostic instrument for administrators,
quality officers, and HR leaders to assess innovation
readiness, identify cultural enablers, and monitor
progress over time. The scale can be incorporated into
staff engagement surveys, innovation-focused training
evaluations, and performance improvement initiatives.
In oncology, where technological integration and
interdisciplinary coordination are vital, the tool enables a
structured evaluation of how innovation culture influences
care delivery and patient outcomes.

The scale’s domain-level insights are also valuable
for guiding leadership development, strategic resource
allocation, and restructuring efforts that promote creative
thinking and continuous learning. It can be utilized in
performance reviews, professional development planning,
and innovation-driven recruitment and succession
strategies. Organizations can use it to track how
engagement with innovation evolves among individuals
and teams, and to align training curricula with cultural
needs that support adaptability and transformation.

Another strength of the tool lies in its utility for
internal and external benchmarking. Healthcare systems
can compare innovation culture across departments or
against peer institutions, enabling targeted innovation
planning. The standardized format allows for consistent
measurement across time and context, supporting quality
improvement teams and strategic leaders in making data-
driven decisions.

Future research should extend the application of
the scale to a variety of healthcare settings, including
primary care, mental health services, and rural institutions.
Comparative studies across countries and clinical
professions can enrich its relevance. Longitudinal studies
are encouraged to explore how innovation culture shifts
over time and how it aligns with measurable improvements
in patient care, staff engagement, and service delivery
innovation. With broader application, the scale can play
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a vital role in advancing innovation across healthcare
systems globally.

Author Contribution Statement

All authors contributed equally in this study.

Acknowledgements

The authors would like to express their sincere
appreciation to the leadership and staff of the Sultan
Qaboos Comprehensive Cancer Center (SQCCC),
University Medical City, Muscat, Oman, for their
valuable support throughout the study. Special thanks
go to the Quality and Patient Safety Department and the
Research Directorate for their guidance and administrative
facilitation.

We are also grateful to all healthcare professionals who
generously shared their time and insights by participating
in the pilot and main phases of the study. Their
contributions were essential to the successful development
and validation of the Innovation Culture Scale

Funding Statement

This research received no specific grant from any
funding agency in the public, commercial, or not-for-
profit sectors. The study was conducted as part of the
authors’ institutional quality and innovation initiatives at
Sultan Qaboos Comprehensive Cancer Center (SQCCC),
University Medical City, Muscat, Oman.

Institutional/Academic Approval

The study was not part of a student thesis. However,
it was officially approved and supported by the leadership
of the Quality and Safety Department and Research
Directorate at SQCCC as part of internal capacity-building
in innovation and cultural assessment.

Ethical Considerations

This study was reviewed and approved by the
Institutional Review Board (IRB) of Sultan Qaboos
Comprehensive Cancer Center (IRB approval code:
CCCRC-79-2024). Informed consent was implied through
voluntary participation, and confidentiality and anonymity
were strictly maintained throughout the data collection
and reporting processes.

Availability of Data

The datasets generated and/or analyzed during the
current study are available from the corresponding author
upon reasonable request. Data have been de-identified to
ensure participant confidentiality.

Conflict of Interest
The authors declare no conflicts of interest relevant to
the content of this manuscript.

References

1. Cannavale C, Esempio Tammaro A, Leone D, Schiavone
F. Innovation adoption in inter-organizational healthcare



networks — the role of artificial intelligence. Eur J Innov
Manag. 2022;25(6):758-74. https://doi.org/10.1108/EJIM-
08-2021-0378.

2. Russo Spena T, Cristina M. Practising innovation in the
healthcare ecosystem: The agency of third-party actors. J
Bus Ind Mark. 2020;35(3):390-403. https://doi.org/10.1108/
JBIM-01-2019-00438.

3. Segarra-Ofia M, Peird-Signes A, Verma R. Fostering innovation
through stakeholders’ engagement at the healthcare industry:
Tapping the right key. Health Policy. 2020;124(8):895-901.
https://doi.org/10.1016/j.healthpol.2020.05.013.

4. Marques C, Lopes C, Braga V, Ratten V, Santos G. Intuition
and rationality in intrapreneurship and innovation outputs:
The case of health professionals in primary health care. Int
Entrep Manag J. 2021;18:579-602. https://doi.org/10.1007/
s11365-021-00761-7.

5. Dobni CB. Measuring innovation culture in organizations:
The development and validation of a generalized
innovation culture construct using exploratory factor
analysis. Eur J Innov Manag. 2008;11:539-59. https://doi.
org/10.1108/14601060810911156.

6. Tian M, Deng P, Zhang Y, Salmador MP. How does culture
influence innovation? A systematic literature review. Manag
Decis. 2018;56(5):1088-107. https://doi.org/10.1108/md-
05-2017-0462.

7. Ayaad O, Aljarrah A, Ajmi A, Baimani K, Abu Alhaijaa
E, Ibrahim R, et al. Breast cancer awareness, screening
practices, barriers, and educational interventions in middle
eastern countries: Challenges and successes. Asian Pac J
Cancer Biol. 2025;10(2):251-60. https://doi.org/10.31557/
APJCB.2025.10.2.251.

8. Ayyad M, Ayaad O, Qaddumi B, Al-Rawashdeh S, Alkhatatbeh
H, Albaimani K, et al. Epidemiological analysis of
prostatic cancer: Incidence, prevalence, mortality, and
disability burden in middle eastern countries. Asian Pac J
Cancer Biol. 2025;10:393-400. https://doi.org/10.31557/
apjcb.2025.10.2.393-400.

9. Aljarrah A, Ayaad O, Aghbari S, Balushi M, Koziha E, Al-
Ishaq Z, et al. Challenges with the management of young
women’s breast cancer in gulf countries and the middle east. J
Young Womens Breast Cancer Health. 2024;1:36-41. https://
doi.org/10.4103/YWBC.YWBC_14_24.

10. Salman BM, Ayaad O, Ibrahim R, AlHatrushi MS, Majed M,
Al Zadjali R, et al. Enhancing medication safety: Reducing
administration errors in oncology setting. Asian Pac J
Cancer Prev. 2025;26(1):269-77. https://doi.org/10.31557/
apjcp.2025.26.1.269.

11. AlSheidi SA, Ayaad O, Ibrahim R, AlDhahli SN, Majed M,
AlWaheibi HM, et al. Optimizing laboratory processes: A
path to reduced sample rejection in oncology. Iran J Public
Health. 2025;54(1):155-65. https://doi.org/10.18502/ijph.
v54i1.17587.

12. Al Qassabi B, AlSukaiti R, Alajmi S, Omar AS, Ibrahim
R, Banibakr AA, et al. Improving turnaround times and
operational efficiency in radiology services: Quality
improvement study in oman. Asian Pac J Cancer
Prev. 2025;26(5):1709-18. https://doi.org/10.31557/
apjcp.2025.26.5.1709.

13. Dayeh M, Al Faliti B, Burney I, AlDhahli S, El Kholy M, Al
Sheedi S, et al. Optimizing chemotherapy waiting time in the
day care unit for gastrointestinal cancer patients: A lean six
sigma approach. Asian Pac J Cancer Prev. 2025;26(6):2247-
56. https://doi.org/10.31557/apjcp.2025.26.6.2247.

14. Al Qassabi B, Al Sukaiti R, Alajmi S, Sheikh Omar A,
Ibrahim R, Al Faliti B, et al. Improving the timely reporting
of critical radiological results in oncology to enhance
patient safety (a quality improvement initiative at sqccere).

DOI:10.31557/APJCP.2025.26.12.4483
Innovation Culture in Oncology (IC-O) Scale

Asian Pac J Cancer Prev. 2025;26(3):1089-97. https://doi.
org/10.31557/apjcp.2025.26.3.1089.

15. AlGhaithi M, Alkalbani A, AIMusharrafi S, Al-harthi S, Zribi
A, Alhasni N, et al. Optimizing early discharge planning in
oncology: Improving health service using lean six sigma
methodologies. Open Public Health J. 2025;18. https://doi.
org/10.2174/0118749445381578250520113615.

16. Ibrahim R, Qassabi B, Al-Ishaq Z, AlSukaiti R, AIAjmi A,
Alajmi S, et al. Minimizing the risk of biological specimen
mix-up in the mammography unit: A failure mode and effect
analysis (fmea) methodology in oncology setting. Asian Pac
J Cancer Biol. 2025;10:277-84. https://doi.org/10.31557/
apjcb.2025.10.2.277-284.

17. Ayaad O. Minimizing the risk of sample mix-ups in the
molecular pathology section in oncology center using risk
assessment matrix (ram). Asian Pac J Cancer Biol. 2025;10:37-
45. https://doi.org/10.31557/apjcb.2025.10.1.37-45.

18. Majed M, Ayaad O, AlHasni NS, Ibrahim R, AlHarthy SH,
Hassan KK, et al. Reducing the risk of fall among oncology
patients using failure modes and effects analysis. Asian Pac
J Cancer Prev. 2024;25(2):689-97. https://doi.org/10.31557/
apjcp.2024.25.2.689

19. AlHarthy SH, Al-Moundhr IM, Al-Mahmoodi W, Ibrahim
R, Ayaad O, Al Baimani K. Referral process enhancement:
Innovative approaches and best practices. Asian Pac J
Cancer Prev. 2024;25(5):1691-8. https://doi.org/10.31557/
apjcp.2024.25.5.1691.

20. AlHarthy SH, Ayaad O, Al Mashari AAA, AlBalushi MA,
Ibrahim R, Bait Nasib MH, et al. Improving care continuity
in oncology settings: A lean management approach to
minimize discharges without follow-up appointments.
Asian Pac J Cancer Prev. 2024;25(4):1293-300. https://doi.
org/10.31557/apjcp.2024.25.4.1293.

21. Al-Ruzzieh MA, Ayaad O, Hess RG, Jr. The role of
participation in and effectiveness of shared governance
councils in the nurses’ perception of a professional practice
work environment. J Nurs Adm. 2022;52(1):51-6. https://
doi.org/10.1097/nna.0000000000001102.

22. Al-Ruzzieh M, Al-Helih Y, Ayaad O, Haroun A, Alnaimat
S. Comprehensive evaluation of patient-centered care at
cancer center: A qualitative descriptive study. Nurs Forum.
2025;2025. https://doi.org/10.1155/nuf/5070345.

23. Ayyad M, Ayaad O, Alkhatatbeh H, Qaddumi B, Sawaqed
F, Al-Rawashdeh S. Quality of life among primary
hyperparathyroidism patients with recurrent renal stone
disease: A comparative analysis of surgical and non-surgical
management groups. Journal of Parathyroid Disease.
2025;13:e12279. https://doi.org/10.34172/jpd.2025.12279.

24. Ayaad O, Ibrahim R, AlHasni N, Salman B, Sawaya Z,
Zadjali R, et al. Assessing health literacy, learning needs,
and patient satisfaction in cancer care: A holistic study in
the omani context. Asian Pac J Cancer Biol. 2024;9:553-60.
https://doi.org/10.31557/apjcb.2024.9.4.553-560.

25. Al-Ruzzieh MA, Al-Helih YM, Haroun A, Ayaad O.
Higher and middle management perspectives on patient-
centered care in an oncology setting: A qualitative study.
Nurs Rep. 2024;14(4):3378-90. https://doi.org/10.3390/
nursrep14040244.

26. Ayyad M, Ayaad O, Alkhatatbeh H, Sawaqed F, Al-
Rawashdeh S. Laparoscopic partial nephrectomy: Off-clamp
versus on clamp. Asian Pac J Cancer Prev. 2022;23(5):1719-
23. https://doi.org/10.31557/apjcp.2022.23.5.1719.

27. Ayyad M, Ayaad O. Measuring quality of life among patients
with urinary stone disease; a qualitative study. J Renal
Inj Prev. 2023;12(4):e32106-¢. https://doi.org/10.34172/
jrip.2023.32106.

28. Al-Ruzzieh MA, Al-Helih YM, Ayaad O, Hess RG, Jr. The

Asian Pacific Journal of Cancer Prevention, Vol 26 4491



Omar Ayaad et al

influence of emotional intelligence on shared governance
councils effectiveness among nurses participating in
shared governance councils in an oncology setting. J
Nurs Adm. 2025;55(3):172-6. https://doi.org/10.1097/
nna.0000000000001552.

29. Ayaad O, Al-Awaisi H, AlBalushi M, Elrayes S, Sulaimi
A, Albaimani K. The impact of professional governance
and organisational citizenship on service quality: Staff
perspectives. Br J Healthc Manag. 2025;31:1-8. https://doi.
org/10.12968/bjhc.2024.0114.

30. Haroun A, Ayaad O, Al-Ruzzieh M, Ayyad M. The role of
total quality management in improving patient experiences
and outcomes. Br J Healthc Manag. 2022;28:1-8. https://
doi.org/10.12968/bjhc.2021.0082.

31. Al-Ruzzieh M, Rifai A, Ayaad O. Organisational citizenship
behaviour in the healthcare workplace: A scoping review.
BrJ Healthc Manag. 2022;28:1-7. https://doi.org/10.12968/
bjhc.2021.0039.

32. Ayaad O, Al-Dewiri R, Kasht L, Qaddumi B, Ayyad M.
Adopting lean management in quality of services, cost
containment, and time management. Asian Pac J Cancer
Prev. 2022;23(8):2835-42. https://doi.org/10.31557/
apjcp.2022.23.8.2835.

33. Al-Ruzzieh MA, Ayaad O. Measuring occupational fatigue
among higher and middle management at a specialized
cancer center during the covid-19 pandemic. Asian Pac J
Cancer Prev. 2022;23(10):3265-71. https://doi.org/10.31557/
apjcp.2022.23.10.3265.

34. Al-Ruzzieh MA, Ayaad O. Nursing professional practice
model: Development, implementation, and evaluation
at an international specialized cancer center. J Nurs
Adm. 2020;50(11):562-4. https://doi.org/10.1097/
nna.0000000000000937.

35. Al-Ruzzieh MA, Ayaad O, Qaddumi B. The role of
e-health in improving control and management of covid
19 outbreak: Current perspectives. Int J Adolesc Med
Health. 2020;34(4):139-45. https://doi.org/10.1515/
jamh-2020-0072.

36. Ayaad O, Qaddumi B, Al-ma’aitah M, Akhu-Zaheya L,
Alloubani A. The factors affecting team effectiveness
in hospitals: The mediating role of using electronic
collaborative tools. J Interprof Educ Pract. 2021;24:100449.
https://doi.org/10.1016/j.xjep.2021.100449.

37. Ayaad O, Ibrahim R, AIBaimani K, AlGhaithi MM, Sawaya
ZG, AlHasni NS, et al. Predicting and classifying the
perceptions of learning needs importance in cancer patients;
a machine learning approach. Health Educ Health Promot.
2024;12(4):649-60. https://doi.org/10.58209/hehp.12.4.649

38. Muiloz van den Eynde A, Cornejo M, Diaz-Garcia I,
Muioz E. Measuring innovation culture: Development and
validation of a multidimensional questionnaire. Adv Res.
2015;4:122-41. https://doi.org/10.9734/AIR/2015/15533.

39. Keles O, Battal T. A model for innovation culture management
in organizations (ivalue 7). Int J Innov. 2017;5:361-74.
https://doi.org/10.5585/1ji.v513.199.

40. Cho H, Sagherian K, Scott LD, Steege LM. Occupational
fatigue, workload and nursing teamwork in hospital nurses.
J Adv Nurs. 2022;78(8):2313-26. https://doi.org/10.1111/
jan.15246.

41. Min A, Kim YM, Yoon YS, Hong HC, Kang M, Scott LD.
Effects of work environments and occupational fatigue on
care left undone in rotating shift nurses. J Nurs Scholarsh.
2021;53(1):126-36. https://doi.org/10.1111/jnu.12604.

42. Ahmadi M, Choobineh A, Mousavizadeh A, Daneshmandi H.
Physical and psychological workloads and their association
with occupational fatigue among hospital service personnel.
BMC Health Serv Res. 2022;22(1):1150. https://doi.

4492 4sian Pacific Journal of Cancer Prevention, Vol 26

org/10.1186/s12913-022-08530-0.

43. Kavukoglu T, Isci E. The mediating role of strategic planning

44,

45.

awareness in the impact of organizational innovation on
business excellence in hospitals. The TQM Journal. 2023;36.
https://doi.org/10.1108/TQM-05-2023-0155.

Shortz AE, Mehta RK, Peres SC, Benden ME, Zheng Q.
Development of the fatigue risk assessment and management
in high-risk environments (frame) survey: A participatory
approach. Int J Environ Res Public Health. 2019;16(4):522.
https://doi.org/10.3390/ijerph16040522.

Saeed H, Som H, Mahmood R. Leadership styles,
organizational culture, and innovation in healthcare:
A conceptual framework. Int J Acad Res Bus Soc Sci.
2022;12:1390 — 408. https://doi.org/10.6007/IJARBSS/
v12-i8/14551.

46. West MA, Richter AW. Climates and cultures for innovation

47.

48.

49.

50.

51.

52.

and creativity at work. In: Handbook of organizational
creativity. Psychology Press; 2024. p. 211-36.

Sagherian K, Steege LM, Cobb SJ, Cho H. Insomnia, fatigue
and psychosocial well-being during covid-19 pandemic: A
cross-sectional survey of hospital nursing staff in the united
states. J Clin Nurs. 2023;32(15-16):5382-95. https://doi.
org/10.1111/jocn.15566.

Galiano MA, Moreno Fergusson ME, Guerrero WJ,
Mundz MF, Ortiz Basto GA, Cardenas Ramirez JS, et
al. Technological innovation for workload allocation
in nursing care management: An integrative review.
F1000Res. 2023;12:104. https://doi.org/10.12688/
f1000research.125421.3.

Ding H, Quan G. How and when does follower’s strengths-
based leadership relate to follower innovative behavior:
The roles of self-efficacy and emotional exhaustion. The J
Creat Behav. 2021;55(3):591-603. https://doi.org/10.1002/
jocb.473.

Biischgens T, Bausch A, Balkin D. Organizational culture
and innovation: A meta-analytic review. J Prod Innov Manag.
2013;30. https://doi.org/10.1111/jpim.12021.

Scott sg, bruce ra. Determinants of innovative behavior:
A path model of individual innovation in the workplace.
Acad Manag J. 1994;37(3):580-607. https://doi.
0rg/10.2307/256701

Agency for Healthcare Research and Quality (AHRQ).
Hospital Survey on Patient Safety Culture: Culture of
Innovation Supplemental Items. Rockville, MD: AHRQ;
2019.

53. Anderson NR, West MA. Measuring climate for work group

54.

55.

innovation: Development and validation of the team climate
inventory. J Organ Behav. 1998;19(3):235-58. https://doi.
org/10.1002/(SICT)1099-1379(199805)19:3<235::AID-
JOB837>3.0.CO;2-C.

Cameron KS, Quinn RE. Diagnosing and changing
organizational culture: Based on the competing values
framework. 3rd ed. San Francisco: Jossey-Bass; 2011
Helfrich CD, Li YF, Mohr DC, Meterko M, Sales AE.
Assessing an organizational culture instrument based on the
competing values framework: Exploratory and confirmatory
factor analyses. Implement Sci. 2007;2:13. https://doi.
org/10.1186/1748-5908-2-13.

Glolel

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



