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Background:Assessing the culture of patient safety in healthcare settings is pivotal for continuously reinforcing efective, safe and
quality patient care. However, most of the rating scales lack evidence of objective validation of the measuring instruments.
Aim: To determine the psychometric properties of culture of patient safety scale under the Rasch objective measurement theory.
Method: Te validation of the culture of safety scale was underpinned by the four stages of rating scale development in Rasch
objective measurement theory. Te frst stage involved literature review to shortlist items considered theoretically relevant to
culture of patient safety in hospital settings. In the second stage, a panel of academic and practitioners individually reviewed the
selected items to give external face validity based on professional experiences. In the third stage, 967 participants from public
maternity settings in Nigeria voluntarily accessed the nine items forming the culture of patient safety scale online over 8-week
period. Ethical approval was given by the nurses’ association and University of Huddersfeld. Subsequently, all the data were
exported to SPSS andWinsteps Version 5.0.0.0 for evaluation of the psychometric assumptions. Essential psychometric properties
evaluated are dimensionality, category functioning, item difculty/agreeability, local independence, reliability and item validity. In
the fourth stage, problematic items were identifed and moderated based on the outcome of the measurement assumptions.
Consequently, fnal decisions made included retention, modifcation or expulsion of items, making nomeaningful contribution to
the variable measurement.
Conclusion and Implication: Te culture of safety scale has excellent psychometric properties and therefore recommended for
use among practitioners and researchers. No direct contribution from the public or patients required in this study.
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1. Background

Tis study intends to apply the four stages of objective
measurement theory (theoretical relevance, face validation,
objective test of assumptions and item revision) [1] in de-
veloping and validating the culture of patient safety scale. In
hospital settings, the culture of safety exerts a profound
infuence on quality of treatment by fostering an environ-
ment conducive to patient well-being and staf efcacy [2, 3].
In an article titled ‘culture eats strategy every time’, Melnyk
emphasizes on the culture of best practices as the holy grail
of patient safety in healthcare organizations [4]. A strong

culture of safety in maternity settings is crucial to signif-
cantly reduce the risk of preventable harm to mothers and
infants, enhancing overall patient safety [5]. Secondly, safety
culture enhances better communication and teamwork
among healthcare providers, which is essential for managing
emergencies and complex deliveries [5, 6]. Lastly, a positive
safety culture improves staf morale and job satisfaction,
leading tomore consistent and high-quality care [6, 7].Tese
factors collectively contribute to better health outcomes by
sustaining a supportive environment for both patients and
healthcare professionals [8]. Consequently, questionnaires
and surveys featuring evidence-based practices in making
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treatment decision, hospital leadership, communication,
teamwork and quality improvement are considered integral
indicators of rating of patient safety [3, 9, 10]. Additionally,
measuring culture of safety in maternity settings and else-
where has gained traction in deepening the understanding
and prediction of dynamic relationships among the human,
ergonomic and institutional factors feeding into the concept
of patient safety [11–13]. Frequently, avoidable harms
caused to patients from preventable medical negligence or
malpractices are associated with broken culture of safety in
healthcare settings [13, 14]. However, the indicators of
culture of patient safety in hospital settings are complex due
to the multifaceted viewpoints of culture and safe practices
in clinical areas [3, 13–15].

Despite increasing interest to gauge patient safety on
a scale, measuring the culture of patient safety presents
several challenges starting with the ambiguous defnitions of
patient safety [15]. Safety issues in clinical settings en-
compass various dimensions such as leadership, psycho-
social environment and teamwork, thereby making
a universal defnition an almost impossible mission [11, 15].
Tis lack of standardization allows for other inconsistencies
in the methodologies engaged in developing rating scales
that measure culture of safety. For instance, the pro-
liferations of quantitative surveys purportedly assessing
culture of maternity safety have been criticized as an in-
dication of confusion emerging from limited understanding
of the concept of safety [7]. Moreover, already developed
surveys under the classical methods are not evaluated for
response bias due to failure to engage with techniques of
objectively assessing the psychometric properties of the
rating scale [9]. Even though, proponents of surveys of
patient safety are aware that staf may provide socially de-
sirable responses rather than honest feedback especially in
environments where there is fear of retribution [9, 15].
Interestingly, little is known about eforts to address these
challenges using advanced statistical techniques rooted in
Rasch model of developing surveys that inculcate objective
measurement theory. A major drawback of applying Rasch
model in developing clinical survey or questionnaire is the
complexity of the mathematical equation informing the
model and associated reluctance among researchers [16, 17].

Te result of a systematic review suggests that the
common interest in using surveys to assess the culture of
safety in clinical areas has not yielded any meaningful
agreement in the methodologies to develop and validate the
scales [7]. Tis poses signifcant difculty for clinicians and
stakeholders when selecting a rating scale since no agreed
method is known to underpin the determination of the
psychometric properties of the scales presented. After
assessing 24 rating scales of culture of patient safety de-
veloped in the United Kingdom, Australia, Canada, Japan
and Europe, a systematic review reported the classical test
theory (CTT) methods for developing Likert-type surveys as
the common attributes of all the scales [15]. Additional
conventional (CTT) psychometric assessment identifed
include factor analyses, construct validity and the Cron-
bach’s alpha values—projected as a proof of internal re-
liability of most of the scales [9]. Consequently, rigorous

assessment of psychometric properties of all the patient
safety questionnaires or surveys used as rating scales is
recommended [9, 15], thus indicating the interest to in-
culcate objective assumption test such as Rasch theory.

Addressing the challenges in developing rating scales is
crucial so that skew results from poorly developed tools do
not obscure true safety culture issues. Correspondingly,
psychometric assessment under Rasch method is conducted
so that that the outcome of the assumption test may identify
problematic items and guide the survey designer in making
evidence-based decisions aimed at improving the overall
function of the scale [18–20]. In summary, the core ad-
vantage of Rasch techniques over CTT methods is that the
former objectively assess item quality and invariance of item
measures using various diagnostic parameters, whereas the
latter ofer no mathematically sound solution to the prob-
lems [21]. Furthermore, placing both item difculty and
respondents’ measures on a common (interval) logit unit
scale allows the developer to evaluate the gaps and item
redundancies on the rating scale [21–24]. On this back-
ground, the development of the culture of patient safety scale
was informed by the four stages of Rasch technique of
validating a rating scale as outlined in the method
section below.

2. Material and Methods

We adopted the Rasch techniques of questionnaire valida-
tion simplifed into four stages (see Figure 1 above) known as
best practices in survey design [1, 16]. Te frst step em-
phasized on reviewing relevant theories to extract a set of
items or identify existing questionnaire that addresses the
same problem [1]. Correspondingly, we built on a relevant
Likert-type questionnaire [25] by modifying the items to
mirror the culture of patient safety in hospital settings. In the
original study, the nine items ranked on three ordinal
categories possess Cronbach’s alpha score of 0.85 [25]. Te
major modifcations to the scale include paraphrasing the
items to mirror patient safety issues in hospitals and in-
creasing the polytomous category measures from three to
four (Strongly agree� 4, Agree� 3, Disagree� 2, Strongly
disagree� 1) in Table 1.

2.1. Step 2: FaceValidityTroughPanel Review. Face validity,
assessed by expert panel, ensures that a survey appears to
measure what it claims to, enhancing credibility and ac-
ceptance among respondents, which is crucial for objective
measurement theory [18, 26]. Expert knowledge and per-
sonal experience guide the nuanced calibration of the scale’s
content, shaping it into a tool that accurately measures,
diferentiates, and categorizes based on a set of items or
indicators.

2.1.1. Review Panel Constitution. Te study areas being
maternal and child hospital settings in Nigeria, the members
of the panel were nine including a professor of obstetrics,
a consultant obstetrician, two senior lecturers in nursing and
midwifery, the head of nursing services, a senior nursing
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ofcer, two nursing ofcers and a PhD midwifery student. A
copy of the draft questionnaire and assessment framework
was emailed to each of the members of the panel. To ensure
anonymity, the members were blinded from one another
while the completed assessment framework was sent in-
dividually by email within 2weeks. Te frst draft was sent to
a 9-member panel of nurses and doctors working in public
maternity care in Nigeria for assessing (external) face val-
idity of the questionnaire. Disagreement on an item was
revised with a consultation with the literature and the
theoretical framework. None of the reviewer was directly
known to the researchers, and review was done voluntarily
without any incentive.

2.2. Step 3: Administration and Assumption Test

2.2.1. Ethical Approval. Tedetails of the research questions,
objectives, data to be collected, methods of data collection
and analysis were submitted with an introduction letter to
the nurses’ association and University of Huddersfeld.
Participants’ rights were guaranteed, and approval was
granted through emails received by the nurses’ association
and the University of Huddersfeld’s ethical approval

committee. Tis study received ethical approval on 8 Oc-
tober 2020 from the School Research Ethics and Integrity
Committee of the University of Huddersfeld with approval
reference OMOLADE (PhD)-SREIC PGR Panel Applica-
tion-SREIC/2020/088–Outcome.

Also, on 01 October 2020, the National University
Nursing Student Association gave an approval letter for the
survey link to be shared with the qualifed nurses and
midwives completing their top-up degree.Te study adheres
to all ethical standards including anonymity, confdentiality
and voluntary participation or withdrawal.

2.2.2. Population and Sample Size. Participants for this
study were nurses and midwives in the Nigeria public
hospitals. Te design of this survey formed part of a cross-
sectional study that examined the relationship between the
culture of safety in public maternities and treatment of
primary postpartum haemorrhage. Both paper and virtual
link to the nine-item survey were made accessible to a cohort
of qualifed nurses and midwives who have completed or
about to complete a (top-up) nursing and midwifery degree
in Southwest Nigeria. Determining the sample size for the
Rasch analysis is based on Linacre’s suggestion that

Step one:
literature review

Step two: external
face validity

Step three: rasch
assumption test

Step four: item
revision

Figure 1: Four stages of survey design.

Table 1: Culture of patient safety scale.

Item Strongly agree Agree Disagree Strongly disagree
1. Tere is a good deal of teamwork where I work to implement the best practice
protocol
2. I am satisfed with the staf interactions in my hospital to promote best practice
protocol
3. Physicians, in general, cooperate with the nursing staf to adhere with treatment
guidelines
4. Te patient safety team are dedicated to best practices within my hospital
5. We conduct a routine review of treatment outcomes in my hospital
6. We all have an equal voice in the multidisciplinary team in planning the
treatment policies and procedures in my hospitals
7. I am satisfed with the medical equipment used in patient treatment in my
hospital
8. My superior takes adherence to best practice protocol very seriously
9. My employer organizes formal training to support best practices

International Journal of Clinical Practice 3
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a minimum of 1:10 (item-to-person ratio) is desirable but
any questionnaire, notwithstanding the number of items,
can be correctly analysed with 500 respondents [20, 27, 28].
On this estimation, a sample size of 90 responses would have
been enough but 967 participants far exceeded the re-
quirement for the analysis.

2.2.3. Study Area. Respondents to the survey were nurses
and midwives working within the same catchment area of
maternity settings in Southwest Nigeria. Nigeria’s healthcare
system is structured into three levels: primary, secondary
and tertiary care, each managed by diferent government
tiers. Te primary health care (PHC) operates at the com-
munity level and is the frst point of contact for patients. Te
secondary care is a referral point for PHC facilities, handling
more complex health issues, while the tertiary facilities ofer
specialized medical services, advanced treatments, teaching
and training services.

2.2.4. Data Analysis and Measures. Both the descriptive
statistics of the participants and psychometric assumptions
were assessed under Rasch techniques. Building on sug-
gestions and guidelines on rating scale design
[18, 20, 21, 23, 29, 30], we evaluated the culture of patient
safety scale for six assumptions of objective measurement
including item difculty, dimensionality, category func-
tioning, ft statistics, local independence, reliability and scale
validity using Winsteps Version 5.0.0.0 [26, 28]. Applying
Rasch measurement model is the cornerstone of developing
a high-quality (objective) rating scale because it ensures
unidimensionality, invariance and proper category func-
tioning, leading to reliable, valid and meaningful assess-
ments of the intended construct [16, 26]. Correspondingly,
the Rasch partial credit model (PCM) [17, 18, 21] dominated
the psychometric assessment conducted in this study and
only Cronbach’s alpha value was estimated as a method from
the CTT. PCM equation [18] is presented as follows:

ln Pni xi � k − 1( 􏼁Pni xi � k( 􏼁( 􏼁 � θn − δi − τik, (1)

where (Pni(xi � k)) is the probability of person (n) scoring in
category (k) on item (i). (θn) is the ability of person (n). (δi) is
the difculty of item (i). (τik) is the threshold parameter for
category (k) on item (i).

PCM is an advancement of the dichotomous Rasch
technique for analysing items thus suitable for Likert-type
rating scales [18]. Te PCM allows each item to have its own
unique set of thresholds, which represent the points at which
the probability of endorsing a higher category surpasses that
of a lower one [24, 26]. It helps in detecting disordered
thresholds, which indicate that respondents do not perceive
the categories in a consistent, ordinal manner. By doing so, it
ensures that the scale measures a single underlying trait or
construct, enhancing the validity and reliability of the
questionnaire [17, 20].

2.2.4.1. Demographic Data. To obtain context-informed
perspective from participants, the included information

on gender, place of work, present grade level, qualifcations
and availability of best practice guideline on their units.
Where appropriate, continuous and categorical measures
(frequencies and percentages) were used to present partic-
ipants’ sociodemographic data.

2.2.4.2. Item Difculty Assessment. Tis essential psycho-
metric assessment is conducted using Wright maps to show
a linear interval relationship of the items on the rating scale
[20]. Evaluating item difculty ensured that each item ac-
curately refected the latent culture of safety regardless of
participants’ ability. Tis assessment helps in enhancing
instrument’s reliability and validity by identifying items that
may be measurement redundant. Moreover, it allows for the
creation of balanced surveys that can diferentiate between
varying levels of ability, ensuring precise and meaningful
measurement outcomes. A key contribution of Wright map
to psychometric assessment is that identical locations of the
average measures (mean score) for the items’ difculty level
(M) and respondents’ ability (M) on the logit scale indicate
the appropriateness of the scale (not too easy nor too dif-
fcult) to the target respondents [20, 26].

2.2.4.3. Dimensionality. Assessing dimensionality (Rasch
residual) is crucial in Rasch analysis to ensure that a mea-
surement instrument accurately refects a single underlying
trait or construct [31]. Tis diagnostic step helps to identify
whether items on a test or survey measure the same latent
variable or an unintended construct. Te assumption that
the culture of safety scale is a single dimension was examined
through a principal component analysis of the residuals
(PCAR) frequently applied in Rasch analysis. For acceptable
dimensionality of the scale, frst residual factor must explain
at least 50% of the variance and the eigenvalues of the re-
siduals should be less than 2.0 [29].

2.2.4.4. Category Functioning. Assessing the category
functioning of a rating scale involved several key parameters
such as thresholds between categories, category frequency
and ft statistics, which identify any misftting responses that
could distort the measurement [18, 31, 32]. Te aim of this
assessment is to objectively evaluate the consistency of
progression of the category order as proposed and used by
the respondents.

2.2.4.5. Local Independence. Evaluating the local in-
dependence of items on a rating scale is crucial in this study
to ensure that each item measures the intended construct
without being infuenced by responses to other items. Te
statistics used in this assessment help identify pairs of items
that may be too closely related indicating potential re-
dundancy or dependency through residual correlations [18].
A rule of thumb is that interitem correlations should be very
low (far less than one), suggesting that the items in-
dependently contribute to the measurement of the construct
under investigation [18].

2.2.4.6. Item Validity and Reliability. Applying the Rasch
PCM, validity of items on culture of safety scale were
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assessed for ftting with Rasch measurement model and
linear order of items on the logit scale. Item ft statistics, such
as inft (information-weighted ft) and outft (outlier-
sensitive ft) mean-square values, were assessed to identify
misftting items. Acceptable values for a good ft must range
from 0.5 to 1.5 for item validity [18]. Concurrently, reliability
assessment must yield a score of 0.7 (or even higher) to
indicate high item difculty variance, adequate sample size
and fnally, good internal consistency [18, 26].

Table 2 outlines the psychometric properties proposed
for assessment in this study.

3. Results

In this section are presented the descriptive statistics of the
participants, outcome of the assessment of face validity,
Wright map analysis (logit scale), category test, unidi-
mensionality, local independence, item ft statistics, re-
liability and validity outcomes.

3.1. Descriptive Statistics. In Table 3 are the sociodemo-
graphic descriptors of the 967 participants including gender,
place of work, grade level, academic qualifcations and
availability of best practice policy in the hospitals. For each
of the expected demographics for the 967 participants, 25%
were missing. Overall, 85.6% of the participants were female
and all the three levels of Nigerian public maternity settings
were adequately represented. Less than 2% of respondents
have master degree education against the majority that are
either specialist or have a nursing degree.

3.2. Step Two: Feedback From the External Face Validity
Assessment. Te result for the external validation is com-
piled from the comments and observation reported by the
nine-member panel including remarks on clarity, simplicity,
relevance and general presentation of the culture of patient
safety scale in Table 4.

3.3. Item Difculty (Wright Map) Analysis. Wright map
(Figure 2) analysis is an innovative technique that engages
probabilistic model to present complicated rating scale
(survey) items of culture of patient safety on a linear interval
logit scale. Te item measures are rescaled on a linear logit
scale 0 to 100 logits displaying the level of difculty
(agreeability) of the nine items on the culture of patient
safety, and the emphasis of Wright map is the distribution of
the items on the interval logit scale. Te frst remarkable
feature of this map is the gap created by missing items on the
scale from 0 to 35 logits, 46 to 55 logits and 66.5 to 100 logits.
To the contrary, points 36 to 45 logits and 56 to 65 logits are
clustered by fve items (Q4, Q7, Q6, Q9 and Q5) and four
items, respectively (Q8, Q3, Q2 and Q1). Te average dif-
fculty level between the fve items measuring at 36 to 45
logits is 2.7 logits and the same for the four items measuring
at 46 to 55 logits. Te average difculty of this scale and
participants’ ability is marginally diferent by 1.7 logit,
implying the scale is neither too easy nor too difcult for

participants. Item Q1 is the least agreeable (most difcult),
while item Q4 is the easiest for participants to agree and no
item indicating the average measure of the scale. Two items
Q6 and Q9 measure at equal level of difculty of 42.4 logits,
suggesting one of the item measures is redundant. A key
observation of this scale is that participants’ scoring less than
56 logit on the scale is less likely to agree to four items (Q1,
Q2, Q3 and Q8).

3.4. Unidimensionality and Local Independence. Te unidi-
mensional characteristic of this scale was assessed and
confrmed as the eigenvalue of the frst unexplained contrast
is 1.60 (less than 2) and the model accounted for 54% of the
explained variance. Also, items were tested for local de-
pendency and the evidence on Table 5 shows the largest
standardized residual correlations showed a negative cor-
relation for all the 9 items. Tis evidence shows that there is
no interitem dependency for the 9 items implying no
interitem interference.

3.5. Category Function Test. In Table 6 named category
function, there is a good distribution of participants across
all the categories with at least more than ten responses per
category. In line with the fundamental principle of mea-
surement that Category 1 suggests less measure and Cate-
gory 4 suggests the highest possible measure, and the
Andrich threshold monotonically increased from none to
18.84. Tis evidence shows that the category functioning of
the reinforcement scale is good. Te category functioning is
further illustrated on the category probability curves (see
Figure 3), and the point of intersection between the adjacent
category represents the Andrich thresholds with a good
increase.

Scale reliability assessed under Rasch model is 1 and
Cronbach’s alpha value is 0.87, indicating the items on the
questionnaire have excellent internal consistency.

3.6. ItemFitWithRaschMeasurementTeory. In Table 7, the
lowest inft MNSQ on the scale is 0.77 and the highest is 1.12,
while the outft values range between 0.75 and 1.13, in-
dicating that all the items are within acceptable ft with the
Rasch model (acceptable values range from 0.5 to 1.5).

4. Discussion

Tis study engaged rigorous theoretical and statistical steps
in developing and validating the culture of patient safety
scale (often used in public maternity settings in Nigeria) for
two main reasons. First is to objectively assess and display
the psychometric properties of the scale so that clinicians are
reassured of the quality of the precision and accuracy of the
scale as a valid measuring instrument. Second is to advance
objective measurement theory into the domain of designing
patient safety scales where the severely limited traditional
methods (CTT) have widely dominated. Before the in-
vention of objective measurement techniques, controversies
surround the psychometric properties of majority of the

International Journal of Clinical Practice 5
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Table 2: Diagnostic indicators of the psychometric assessment.

Diagnostic indicators Suggested standards
Face validity Agreement among panel of reviewers
Wright map analysis Linear arrangement on the logit scale
Category function Monotonously increasing thresholds and measures across the categories

Scale dimensionality
Assessed using the principal component analysis of residuals (PCAR) with

eigenvalue of the frst unexplained contrast less than 2 and more than 50% of
explained variance by the Rasch measures

Local independence Interitem correlations of residuals must be (low) less than 0.5
Item ft statistics Estimated from inft and outft mean-square values (0.5 to 1.50)
Scale reliability 0.7 and above indicates good scale reliability

Table 3: Participants’ characteristics.

Demographics Frequency Valid percent

Gender

Male 80 10.3
Female 634 85.6

Prefer not to say 28 3.8
Total 742 100.0

Missing 225
Total 967

Place of work

Primary healthcare centres 186 25.1
General hospitals 282 38.0
Teaching hospitals 274 36.9

Valid total 742 100.0
Missing 225
Total 967

Grade level

Assistant/chief nursing ofcer 154 21.0
Principal nursing ofcer 97 13.2
Senior nursing ofcer 106 14.4
Nursing ofcer 1&2 377 51.4

Missing 233 100
Total 967

Qualifcations

Master’s degree and above 18 1.9
Nursing degree 239 32.9

Post-basic nursing cert 104 14.3
RN&RM 210 28.9
RN only 107 28.9
RM only 48 14.7
Missing 241 100
Total 967

Availability of safety policy in my hospital

Yes 453 62.7
No 270 37.3

Missing 244 100
Total 967

Table 4: Feedback from panel of reviewers.

Items Yes No Remarks (why NO)
1. Te questionnaire is easy to understand 9 0 None
2. Te general presentation of the questionnaire is easy to follow 9 0 None

3. Te content of the questionnaire is relevant to patient safety 9 0
‘I fnd this scale relevant to patient
safety but no item on clinician’s
adherence with best practices’

4. Te words used in each item are simple enough to read 9 0 None
5. Te instructions provided on completing the questionnaire are very clear 9 0 None
6. Average time to complete the questionnaire is okay 9 0 None

6 International Journal of Clinical Practice
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‘validated’ culture of safety scales due to lack of evidence of
objective functions of the scales. However, the methodol-
ogies here mirror a departure from the traditional approach

because the results of the statistical analyses provide
evidence-based rationale for fne-tuning each item on the
rating scale in line with objective measurement theory. Te

MEASUREMAP ITEM

70 +

| 

| 

| Q1-Satisfied with teamwork to promote safe practices

| 

| Q2-Staff interactions to enhance safety

60 + 

| Q3-Physician generally cooperate with nurses in patient safety

| Q8-My superior takes EBP very seriously

| 

| 

M | 

50 + M

| 

| 

| Q5-Routine review of best practice policies

| Q6-Equal stand in MDT Q9-Satisfied with training provided

| 

40 + Q7-Satisfaction with medical equipment

| 

| Q4-Patient safety team are dedicated

| 

| 

| 

30 + 

<freq> EASIEST 

Figure 2: Item difculty spread assessment.

Table 5: Result of local independence of items.

Correlations Item entry number Item entry number
−0.24 Q2 Q9
−0.21 Q3 Q4
−0.21 Q3 Q5
−0.20 Q3 Q7
−0.20 Q1 Q9
−0.14 Q4 Q9

Table 6: Category function test.

Category label Category score Observed count Inft MNSQ Outft MNSQ Andrich threshold Category measure
1 1 2071 1.05 1.04 None −28.38
2 2 4227 0.95 0.98 −20.79 −9.52
3 3 1693 0.94 0.95 −1.95 10.46
4 4 234 1.05 1.11 18.84 26.65

International Journal of Clinical Practice 7
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psychometric properties assessed and presented in the result
section include the category functioning, dimensionality,
scale reliability, validity and the Cronbach’s alpha. Tis
discussion will explore the broader impact of these fndings,
potential limitations and directions for future research to
further enhance the application of Rasch methods in psy-
chometric assessments in health and human sciences.

After analysing 967 responses to the culture of patient
safety under objective measurement techniques, the results
showed that the rating scale has the following:

a. Strong face validity as shown by the unanimous
agreement of the expert review panel

b. High internal consistency demonstrated by a strong
Cronbach’s alpha value of 0.87

c. Strong evidence of unidimensional construct validity
tested under PCAR

d. Linearly related items displayed on the Wright map
analysis on the logit scale

e. Excellent category functioning that showed the even
spread of the category order including evidence of
monotonous increase from the lower order to higher
category order

f. Negative interitem correlations showing convincing
evidence that each item can elicit independent re-
sponses from participants without interfering with
another item on the scale

g. Strong evidence of content validity and reliability
assessed using Rasch techniques

h. Acceptable ftting of the items to objective measure-
ment model showed with the inft and outft statistics

In developing various scales on culture of safe practices
in healthcare settings, remarkable disparities exist in the
methodologies [3, 7, 15] but no scale, to the best of our
knowledge, has engaged objective measurement theory to
design a scale of culture of patient safety. Overall, the results
here display rigorous approach and assessment methods
under Rasch theory to ensure the culture of patient safety
scale present convincing psychometric properties. By ap-
plying Rasch model, a quality assurance of the culture of
safety scale as a precision measuring tool was demonstrated.

Te results from theoretical input and assessment of face
validity by the review panel are considered the preliminary
steps which feed into the evidence for construct validity of
this current scale. Except for literature review, inputs from
professionals acquainted with the practice areas are re-
currently missing in previous studies. Meanwhile, expert
review panel plays a crucial role in Rasch techniques to
determine clarity and relevance of the items and predict the
linear relationship among items on the basis of perceived
level of difculty [20]. Linear relationships of items are not
proven in the CTT approach but frequently presented using
Wright map analysis in Rasch techniques.

In combination, both reliability and validity assessment
of this scale indicate excellent psychometric function yet
proponents of Rasch techniques emphasize the revolu-
tionary role of Wright map in developing high-quality
surveys and questionnaires. Correspondingly, attention
was focused on the Wright map analysis to identify im-
portant gaps on the culture of patient safety scale requiring
exploration for improved measurement function. Te items
[1–9] presented on a linear logit rating of 0 to 100 logits
ought to display indicators parallel to the grades within
acceptable or uniform consistency. However, logit grades at
points 0 to 30, 46 to 55 and 66 to 100 logits missed out items,
which may suggest areas of patient safety culture that were
not captured by the scale. Correspondingly, the implication
is to explore more literature on culture of patient of safety to
identify items suitable to occupy the missed areas.

Also, it is interesting to note the pattern of discordant
relationship between items that delved into perceived dedi-
cation of patient safety team and teamwork to enhance safety
(Q1 and Q4). An inference from this result is that despite the
dedication of the safety team, team-working is perceived as
a barrier to culture of safety since the item has the lowest level
of agreeability. Furthermore, items 6 and 9 measure at equal
levels of 43.5, indicating one of the items is redundant and
may be revised to lesser or higher levels of difculty. In line
with the criteria of good category functioning [31] as essential
psychometric property, the result of this study displayed
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Figure 3: Category probability curve for Q1 (and the same for all
the items).

Table 7: Fit statistics of the scale to Rasch measurement model.

Items Inft (MNSQ) Outft (MNSQ)
Q6 1.12 1.13
Q1 1.04 1.09
Q4 1.06 1.09
Q7 1.05 1.08
Q9 1.02 1.04
Q3 0.98 1.01
Q5 0.91 0.93
Q2 0.91 0.91
Q8 0.77 0.75
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excellent function of the category order. A combination of
diagnostic parameters assessed to confrm the objective
function of the culture of safety scale included the following:
[1] evidence of categories having more than ten responses
each, [2] monotonous increase of average measures and
thresholds from lower to higher category, [3] inft and outft
mean-square values from 0.5 to 1.5 and [4] the gaps between
each category measure higher than 1.4 logits but less than 5.0
logits.

Alternatively, in many other culture of patient safety
scales, objective psychometric assumptions such as item
difculty and category functioning were not evaluated but
Cronbach’s alpha and confrmatory factor analysis (CFA)
were conducted [15]. Even though an item on a rating scale
may be perceived theoretically relevant to patient safety,
methods often cited for assessing dimensionality under CTT
include CFA estimators such as diagonally weighted least-
squares (WLSMV), model ft, comparative, Tucker–Lewis’s
index (TLI), root-mean-square error of approximation
(RMSEA) and nonsignifcant chi-square [15]. Nonetheless,
the unidimensionality of a scale may be assessed through the
PCAR under Rasch analysis, CFA under CTT or the com-
bination of both methods [30, 31]. Te practical usefulness
for combining both techniques are limited; therefore, PCAR
is the dominant technique to prove the dimensionality of
a survey under Rasch theory of designing [18].

Te moderate respondent population (N� 967), in-
volvement of the three levels of Nigeria public settings and
rigorous assessments of the psychometric properties under
Rasch techniques constitute some of the major strengths of
the current study. However, some limitations are still in-
herent in this study. First is that despite applying objective
measurement theory in this study, the scale development is
inevitably open to participants’ biases including memory
recall, social desires and undisclosed motivations to answer
the survey questions. Meanwhile, the areas of missing items
on the scale (Wright map) can be addressed by in-
corporating qualitative methods for understanding the
subjective experiences and perceptions of healthcare pro-
fessionals and patients which quantitative data alone cannot
unveil. Additionally, we propose using qualitative or mixed
methodology to investigate culture of patient safety so that
a contextualized understanding of safety practices and
culturally sensitive interventions and policies may evolve.

Another limitation is that all the respondents are nurses
and midwives from the same catchment area of public
maternity settings in Nigeria despite a moderate sample of
967 respondents. An unplanned but useful fnding in this
study is that the respondents preferred the online survey to
paper copies, which may be a valid antecedent for future
researchers in making methodological decisions. Corre-
spondingly, we recommend to future studies to expand the
scope of studies on patient safety in Nigeria to include
hospital in other states or regions and include diverse
population of healthcare workers (such as doctors, labora-
tory scientists, pharmacists, management staf and non-
technical staf). Finally, the data collection for this study only
lasted about 8weeks suggesting the cross-sectional design of
the study. Even though objective measurement theory

ensures measures are independent of population, longitu-
dinal test-rest assessment of the psychometric properties is
encouraged.

5. Implications

Te fndings of this current study provide valuable insights
for clinicians, researchers and policymakers, guiding im-
provements in patient safety practices especially in the
Nigeria maternity settings. Te study provides clinicians
with a reliable tool to assess and improve hospital safety
culture. Applying this tool may lead to better identifcation
of safety issues, more efective interventions and, ultimately,
enhanced patient care. Clinicians can use the scale to foster
a more open and communicative environment, encouraging
reporting and discussion of safety concerns. In line, poli-
cymakers can leverage the fndings to develop and imple-
ment evidence-based policies aimed at improving patient
safety. Additionally, applying the scale can help in setting
benchmarks and standards for safety culture, thereby
guiding regulatory and accreditation processes. For re-
searchers, the study ofers a validated instrument for mea-
suring patient safety culture and the applied Rasch
techniques simplifed the processes in developing surveys as
rating scales of health and patient (self-reported) outcomes.
In conclusion, engaging the objective measurement theory
in this study presents the psychometric properties of culture
of safety scales as high-quality and valid rating scale that can
help determine targeted interventions fostering a safer en-
vironment for patients and staf. Tese fndings support
ongoing eforts to enhance patient safety in the maternity
settings in Nigeria and inform future research and policy
development on culture of safety.
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