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Reliability and Validity Adaptation of the Hospital Safety Climate Scale
Healthcare organisations take many precautions to ensure the safety of patients, the workplace and hospital staff, both because of health and safety legisla-
tion and to provide a quality service. Therefore, hospital safety climate scales are used to obtain important information. Aim: The aim of this study is based
on Gershon, Karkashian, Grosch et al. (2000), and Smith, Zhao, Wang, Ho (2013) to adapt the reliability and validity of the 20-statement hospital safety
climate scale. Method: The survey method was used in the research, and 401 students studying in health departments of 3 different foundation universities
in Istanbul-Turkey were reached. SPSS for Windows 22.00 and AMOS 22.0 programs were used to analyse the data, confirmatory factor analysis of the scale
was performed in AMOS program and Cronbach’s alpha values were calculated. In addition, AVE and CR values were calculated based on the size after con-
firmatory factor analysis. Results: In this study, four-stage CFA was applied to adjust the reliability and validity of the hospital safety climate scale. According
to the statistical analyses applied, the fit values of the confirmatory factor analysis model found with the modifications in the fourth stage of the scale were
within the limits of agreement, and finally 7 items of the 20-item scale were eliminated and a new structure consisting of four dimensions and 13 items was
obtained. Results: It is considered that the hospital safety climate scale can be used in hospitals in Turkey, as its original dimensions are preserved in its
structure consisting of 13 items obtained in the fourth stage.
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Hundupum 0., Xaycmoea B. €., Inaw O. |. Adanmayis HadiliHocmi ma eanidHocmi WKanu AIKAPHAHO20 Knimamy Ge3nexu

OpeaHi3ayii 0xopoHU 300p08’s MPaKMUKYoMb YucaeHHi 3amobixHi 3axo0u 014 ybe3neveHHs nayieHmis, pobo4o20 MPOCMopy Ma NepcoHany AiKApHi ? K Ha 8u-
KOHGHHSA 8UMO2 30KOH00GB8CMBA PO 0X0POHY 300p08’A ma be3rneky, Mak i 3 Memoto HaOaHHA AKICHUX nocnye. Momixe iHwux 3acobig 049 OMPUMAHHSA 8a#AUEOT
iH(hopmayii 8UKopUCMOBytOMbCA WKAAU MIKAPHAHO20 Kaimamy besneku. Memoto yboeo docnidmeHHs € adanmayis HadiliHocmi ma eanidHocmi 20-6anbHoi
WKanu 0718 OUIHKU NIKAPHAHOR20 KAimMamy 6e3nexu Ha ocHosi docioxeHb fepwioHa, KapkawbeaHa, [powa ma iH. (2000) ma Cmima, *ao, BaHea ma Xo (2013).
Memod: y HasedeHomy 00caiOHeHHI BUKOPUCMOBY8ABCS Memod 0nUMyeaHHs, 8 AKOMY 8388 y4acmb 401 cmydeHm MeduYHUX (aKyememie mpoox PisHUX
6asosux yHisepcumemie y Cmambyni (TypevyuHa). Ans aHanisy daHux 6ynu sukopucmani npoepamu SPSS for Windows 22.00 ma AMOS 22.0, 3a donomozoto
npoepamro2o 3abesnevenHs AMOS bys nposedeHuli niomsepoxcysansHuli )akmopHul GHAAI3 WKAAU Ma PO3PAX0BAHI 3Ha4eHHSA anbgu KpoHbaxa. Kpim mozo,
nicas niomeepoxysanbHo20 hakMopHo20 aHaniay bynu po3paxosaHi 3HaveHHs AVE (cepedHs suny4era ducnepcis) i CR (komno3umHa HadiliHicme) 8idnosioHo
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00 posmipy. Pesynbmamu: y docnidxeHHi 6ya0 3acmocosaHo YomupucmyneHesauli niomeepoxcyeanbHuli hakmopHuli aHani3 045 KopueysaHHA HadiliHocmi ma
8a/1iI0HOCMI WKANU MIKAPHAHO20 KAimamy 6e3neKu. 32i0H0 i3 3acmMOoCo8aHUM CMAMUCMUYHUM GHAA30M, 3HAYeHHS 8i0nogidHocmi modeni nidmeepoxcyeans-
HO020 (haKMOPHO20 GHAI3Y 3HAXOOUAUCA 8 MEXAX y3200)#eHHA MPpu MOOUGIKAUISX Ha Yemeepmomy emani aHani3y, i, Hapewmi, 7 nyHkmie wkanu 3 20 nyHkmie
6ynu BUKMKOYEHi i OMPUMAaHG HOBA CMPYKMYpPA, W0 CKAGOAEMLCA 3 YOMUPbLOX 8uMipie i 13 nyHKmie. Pe3ynemamu: 88aMaEMbCA, WO WKANA NiKAPHAHORO
Knimamy be3neku moxe 6ymu 8uUKopucmara 8 AikapHax TypeyyuHu, opuiHanbHi yomupu sumipu 36epexceHo 8 adanmosaHili cmpyKkmypi WKanu, AKa BKAOYAE

13 nyHKmis, OMpuUMaHuXx Ha Yemaepmomy emari aHani3y.

Knroyosi cnosa: pakmopHuli aHani, sanioHicme, HaditiHicms, wKana kaimamy be3nexu.
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Introduction. The Hospital Safety Climate Scale is
integral to healthcare because it provides a systematic approach
to gauge the safety perceptions and attitudes of healthcare
workers. This scale plays a pivotal role in highlighting areas in
safety practices that require improvement. It evaluates factors
like leadership engagement, communication efficacy, and the
readiness of staff to adhere to safety protocols. These insights are
vital for enhancing patient safety, reducing medical errors, and
fostering a culture of safety within healthcare institutions. By
regularly using this scale, healthcare organisations can monitor
changes in safety climate over time, ensuring continuous
improvement in patient care and staff safety. Healthcare
organisations take many precautions to ensure the safety of
patients, the workplace and hospital staff in order to provide
a quality service and to comply with occupational health and
safety legislation.

Healthcare workers are exposed to infectious diseases
through patient contact and respiration. They are also at risk
of accidents such as needlesticks and injuries from sharp
instruments. In the provision of health services, unsafe
conditions affect not only health workers but also patients.
Many irreversible consequences result from diseases that can
be transmitted from patient to patient, and from bacteria and
microbes that result from an unsafe hospital environment.
Hospitals with a low safety climate threaten human health and,
in the long run, damage the country’s economy at the micro
level and the macro level of hospital owners. Non-physical or
psychosocial risks also exist in hospitals. These risks can be
listed as occupational stress, rotating shifts, heavy workloads,

lack of control and inadequate supervision (Gershon et al,
2000:212). In this context, strict enforcement of occupational
health and safety regulations is important for the safety of
health care workers.

The safety climate is a summary of employees’ percep-
tions of safety. Factors such as management decisions in the
workplace, company safety norms and expectations, safety
practices, policies and procedures are determinants of the
safety climate. Organisations with a strong safety climate
have fewer workplace injuries. A safe environment supports
and reinforces individual safety behaviours. For example,
hospital administrators warn and require health care workers
to observe isolation to protect themselves from infectious
diseases (Gershon et al, 2000:212).

The concept of "security climate" was first used by
Zohar in 1980 in a study of industrial companies in Israel.
Safety climate is a sub-dimension of organisational climate.
Workplace safety climate consists of employees’ perceptions
of safety in the work environment (Neal et al, 2000; Mearns,
et al, 2003). Recognising and measuring the safety climate in
healthcare organisations is critical. The safety climate needs
to be measurable in order to be managed, controlled and to
understand its relationships with other variables. However,
accurate measurements can be made using scales that have
been properly tested for validity and reliability. In this way,
the lack of safety in health care institutions can be detected
in advance and the underlying cause can be clarified. Creating
a safety climate that affects healthcare workers will increase
their motivation and performance. The hospital safety climate
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includes dimensions such as management support, barriers
to safe working practices, cleanliness/order, interpersonal
conflict/communication, staff, safety-related feedback/training,
personal protective equipment and engineering controls (Smith
et al, 2013). The study by Dirik, Intepeler, and Hewison (2023)
addresses the cultural adaptation of a safety climate survey
specifically for the Turkish healthcare context. This study is
important as it ensures that the tool for assessing safety climate
is culturally relevant and valid within the Turkish healthcare
system. It fills a crucial gap by providing a reliable and practical
tool to assess safety perceptions among healthcare professionals
in Turkey, thus aiding in the development of targeted safety
improvement strategies.

The safety climate between and within hospitals varies
according to the level of observation used, the measurement
tool and the sub-areas of the safety environment (Nieva
and Sorra 2003; Singer et al, 2008). Accidents in health care
facilities, compensation, loss of employment, loss of life,
injuries, chronic occupational diseases underline the need to
establish occupational safety and health standards in health
care facilities.

Legal obligations to improve both the quality of services
and safety in the workplace are leading health care institutions
to focus on this issue. By regularly measuring the perception of
the safety climate in hospitals, it will be possible to analyse the
data, evaluate the results and identify the areas where safety
is lacking. Based on the results, proactive approaches will be
developed and necessary precautions will be taken before the
gap in the safety climate turns into an accident or a situation
that threatens human health. By emphasising the importance
of the safety climate, it will be easier to develop safety criteria
and initiatives to improve it (Singer et al, 2009). Effective
communication between staff is important in improving the
safety climate (Hansen et al, 2011).

In this context, the Hospital Safety Climate Scale was
discussed in the study. The validity and reliability of the scale to
be used in the research is of great importance for the research
results. The scale has undergone reliability and validity
processes before it can be used for research. In general, the
research scale that has been prepared in a foreign language has
undergone the process of linguistic validity (translation-back-
translation), while the structural validity of the scale has been
examined. The purpose of these procedures is to determine
whether the scale used for research purposes retains its
original structure.

In order to avoid semantic shifts that may occur due
to subcultural differences when translating for linguistic
validity, the expert on the research topic was consulted and
his opinion sought. The first statistical analyses that come to
mind for construct validity are confirmatory factor analysis
and exploratory factor analysis (Suhr, 2006). Exploratory factor
analysis is carried out with the aim of exploring the underlying
factor structure of expressions representing a new scale or
variables of a scale translated from one language to another.
On the other hand, confirmatory factor analysis is used to
determine whether a previously used scale fits the original
factor structure when used in the current research. In addition,
a number of additional tests (e.g. analysis of variance, principal
axis) may be required for the validity conditions of the scale
(Hair et al., 2010; Velicer & Jackson, 1990).

Model fit values, which indicate how well the designed
model is defined, are expressed as x2, GFI, CFI, SRMR and
RMSEA. Although the x2 statistic raises the issue of increasing
the sample size, x2 gives an idea of the change in its value. For
example, a decrease in the value of x indicates that the model
is becoming more fit. On the other hand, if the sample size is
larger than 200, the x2 value will be high and the statistical
significance level of the x2 test will decrease. For this reason,
in confirmatory factor analysis, the scales to be used and the
appropriateness of the model are decided by looking at x2/df,
other goodness of fit indices and residual covariance matrix
values (Joreskog and S6rbom, 1993; Bentler and Bonnet, 1980,
Kenny and McCoach, 2003; Tabachnick and Fidell, 2007; Maiti
and Mukherjee, 1991). If the values that the RMSEA can take
in the 95% confidence interval are between 0.03 and 0.08, the
model is considered suitable (Rigdon, 1996; Schumacker &
Beyerlein, 2000).

Research methodology. The responses collected in
the research were analysed using SPSS for Windows 22.00
and AMOS 22.0. Confirmatory factor analysis of the scale
was performed in AMOS and Cronbach’s alpha values were
calculated. In addition, AVE and CR values were calculated
based on the size after the confirmatory factor analysis.

Participants. Data were collected by applying a ques-
tionnaire to 401 students who were studying in the health
faculties of a foundation university in Istanbul, Turkey, between
June 2020 and December 2021 and who voluntarily agreed to
participate.

Confirmatory factor analysis (CFA). The reliability and
validity of hospital safety climate scale were investigated in the
study of Gershon, Karkashian, Grosch et al. (2000), the 20-item
hospital safety climate scale was considered in the further study
of Smith, Zhao, Wang and Ho (2013). The 20 expressions of
the original scale were named SC1, SC2, SC3,..,, SC20 to be
used in the research without breaking their order. The original
scale appeared in four dimensions as follows. These dimensions
are, respectively, employee personal protection (SCF1: SC1,
SC2, SC3, SC4, SC5, SC6, SC10, SC11), employee interactions
(SCF2: SC13, SC14, SC19, SC20, SC18, SC12), safety related
housekeeping (it has four dimensions: SCF3: SC15, SC16,
SC17) and time pressure (SCF4: SC7, SC8, SC9) (Smith, Zhao,
Wang and Ho, 2013).

In the present study, the items of the scale were
subjected to confirmatory factor analysis to adjust the hospital
safety climate scale for reliability and validity. Whether the
measurement model of the confirmatory factor analysis (CFA)
and the safety climate scale is significant was examined using the
AMOS 22.0 package program. When the result was examined,
it was found that the measurement model was acceptable
(Byrne, 2011). The fit of the full model was then assessed using
goodness-of-fit criteria. The results obtained from 20 items
in the first stage of confirmatory factor analysis are shown in
Figure 1 below.

In Table 1, according to the results of the confirmatory
factor analysis, it is understood that the model test values
(p<.05) are not within the acceptable limits according to the
values found.

When those with low standard scores were excluded
from the analysis, the result in Figure 2 below was obtained
(items 1, 2 and 18 were excluded from the analysis).
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scl
sc2
sc3
sc4
sc5
sc6
sc10
scll
sc13
scl4
sc19
sc20
sc18
sc12
sc15
sc16
sc17
sc7
sc8
el18 > sc9
Fig. 1. SC Scale Factor Analysis CFA. First analysis results
Source: compiled by the authors
Table 1
Confirmatory Factor Analysis Model Test Values, First Analysis
No x? x?/df p GFI CFI SRMR RMSEA
1 1764.78 10.71 .00 673 706 .0993 156
Source: compiled by the authors
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Fig. 2. SC scale factor analysis DFA. Second Analysis
Source: compiled by the authors
Table 2
Confirmatory factor analysis model test values, Second Analysis
No x? x?/df p GFI CFI SRMR RMSEA
1 1764.78 10.71 .00 673 .706 .0993 156
2 1247 9.669 .00 716 768 .0850 147

Source: compiled by the authors

According to the results of the confirmatory factor
analysis in Table 2 above, although the model parameter values
are better than in the first analysis, they are still not within the
limits of fit. For this reason, item extraction from the model
was continued and the results shown in Figure 3 below were
obtained in the CFA with 13 items.

The 3rd analysis’ confirmatory factor analysis model test
values that are shown in Table 3 above are better than of the

second analysis. However, it is understood that the model is at
the limits of fit. For this reason, the item will not be eliminated
after this stage, but modifications will be tried. Below is the
final CFA result of the model with the modifications with the
highest change values.

According to the analysis results in Table 4, the CFA
model fit values obtained by modifying the SC scale in the
fourth analysis are within the limits of agreement. Therefore,

Mpo6nemn ekoHomikm Ne 4 (58), 2023
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sc3
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sc9

Fig. 3. SC Scale Factor Analysis DFA. Third Analysis

Source: compiled by the authors

Table 3
Confirmatory Factor Analysis Model Test Values, Third Analysis
No x? x?/df p GFI CFI SRMR RMSEA
1 1764.78 10.71 .00 673 .706 .0993 156
2 1247.11 9.669 .00 716 768 .0850 147
3 260.573 4.416. .00 .905 938 .0489 .092

Source: compiled by the authors

the CFA result with its 13-item and 4-dimensional form was
terminated at this stage. Significant covariances were calculated
for all sub-dimensions of the SC scale. The highest covariance
values were found between the 3rd and 2nd dimensions (.82)
(Table 4).

SC Reliability and Internal Consistency Criterion Scores.
The reliability of a scale is the degree to which it gives the same
results when applied to the same sample at different times.
In this sense, reliability is an indicator of how consciously
the questions asked to measure a variable are answered
(Schermelleh-Engel et al, 2003). In this research, Cronbach’s
Alpha model will be used in the reliability analysis.

Cronbach’s Alpha is the correlation value between
questions. Cronbach’s Alpha value indicates the overall

reliability level of the questions under the factor. The scale is
considered reliable if the Cronbach’s alpha value is 0.70 and
above (Cronbach, 1970).

The validity of a scale is related to the extent to which
the scale measures the variable it is intended to measure. Like
the reliability test, the validity test does not have a specific
coefficient on which it is based. For this reason, validity testing
is carried out with theoretical analysis.

As can be seen in Table 5, the SC reliability value for
the remaining 13 items was determined as (.921) as a result
of the confirmatory factor analysis. In the sub-dimensions
it appeared as 4-item SCF1 dimension (.893), 3-item SCF2
dimension (.845), 3-item SCF3 dimension (.791) and 3-item
SCF4 dimension (.845).

212
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sc3
sc4
sc5
sc6
scl3
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sc12
scl5
sc16
sc17
sc7
sc8
sc9
Fig. 4. SC scale factor analysis DFA. Fourth Analysis
Source: compiled by the authors
Table 4
Confirmatory Factor Analysis Model Test Values, Fourth Analysis
No x? x?/df p GFI CFI SRMR RMSEA
1 1764.78 10.71 .00 673 .706 .0993 156
2 1247.11 9.669 .00 716 .768 .0850 147
3 260.573 4.416. .00 .905 938 .0489 .092
4 189.813 3.330 .000 930 959 0471 076
Source: compiled by the authors
Table 5 Composite Reliability (CR) and Average Variance
Reliability Values of the SC Scale Extracted (AVE). ‘C‘ombmed repablhty is used to measure
the overall reliability of multiple, heterogeneous, similar
Scale Number of items Cronbach’s Alpha statements. Since the Cronbach’s alpha coefficient gives a high
SC total 3 91 value when the number of items is high, the CR value is used
ota . as an alternative to the Cronbach’s alpha coefficient and as
SCF1 4 893 a confirmatory tool. The CR value is expected to be greater
SCF2 3 545 than 0.7. The average variance extracted (AVE) is obtained by
: dividing the sum of the squares of the covariances (loads) of the
SCF3 3 791 expressions related to the factor by the number of expressions.
SCFa 3 845 A separate evaluation is made for each factor structure. It

Source: compiled by the authors

states that the expressions related to the variables are related
to each other and to the factor they form. For convergent

MNpo6nemn ekoHomikm Ne 4 (58), 2023
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validity, the above-mentioned calculation method of Fornell
and Larcker (1981) was used. According to this method, in
order to ensure the convergent validity of the scale, the average

variance extracted (AVE) values of the items are above 0.50; the
composite reliability (CR) is expected to be above 0.70 (Raykov,
1998).

Table 6

Composite Reliability (CR) and Mean Explained Variance (AVE) Values for the SC Scale

Dimension ltem Factor Load AVE CR
SCF1 SC6 .846
SCF1 SC5 874
681 895
SCF1 SC4 833
SCF1 SC3 743
SCF2 SC12 782
SCF2 SC14 .789 649 847
SCF2 SC13 845
SCF3 SC17 573
SCF3 SC16 .740 535 771
SCF3 SC15 854
SCF4 SC9 631
SCF4 SC8 781 597 814
SCF4 SC7 .885

Source: compiled by the authors

As can be seen in Table 6, the composite reliability (CR)
and average variance extracted (AVE) values of the SC scale
were calculated separately on a dimensional basis. Values
higher than (0.50) were obtained for all AVE values. On the
other hand, CR scores were calculated above the critical value
(0.70). It is also clear that CR scores are higher than AVE
scores in all dimensions. The combined reliability condition
and the convergent validity condition of the SC scale are also
fulfilled.

Results and Discussion. The tendencies and efforts of
hospital administrators in this regard are of great importance
in ensuring the safety climate in hospitals. Managers should
participateinoccupationalsafetyactivities, provideoccupational
safety training programmes for healthcare workers, constantly
emphasise the importance of occupational safety on the basis
of management, and adopt a problem-solving and consultative
approach rather than looking for criminals in investigations
after accidents/injuries/infectious diseases.

It can be seen that the situation caused by the significant
number of deaths and injuries in the healthcare sector each
year due to work-related accidents causes significant social and
economic problems for healthcare workers and their families.
In addition, the economic costs of work-related accidents are
very significant. In order to develop proactive solutions by
minimising these costs, a scale adaptation study was carried
out based on the need to regularly measure the perception of
the safety climate in hospitals. Confirmatory factor analysis
is widely used in the social sciences. It is of great importance
that the analysis is carried out as accurately as possible, as

this is related to the validity of subsequent analyses. Since all
factor analyses are open to subjective interpretation, the values
to be taken within the limits are also open to interpretation.
Therefore, following the rules as closely as possible is an
element that makes the analysis valid.

In this study, four-stage CFA was used to adjust the
reliability and validity of the Hospital Safety Climate Scale.
At each stage, statistical analyses were applied and it was
checked whether the confirmatory factor analysis values
obtained were within the limits of agreement. As a result of the
statistical analyses applied, it was seen that the fit values of the
confirmatory factor analysis model found with the modifications
of the fourth stage of the Hospital Safety Climate Scale were
within the limits of agreement, and finally 7 items of the
20-item scale were eliminated and a new structure consisting
of 13 items from four dimensions was obtained. In order to
maintain the order of the original scale, SC1, SC2, SC10, SC11
in the SCF1 dimension (personal protection of staff) and SC18,
SC19, SC20 in the SCF2 dimension (staff interactions) were
excluded from the scale. On the other hand, items SC15, SC16,
SC17 and SC7, SC8, SC9 in dimension SCF4 (time pressure)
were retained in the original scale.

Thestudyby Gershonetal. (2000) contributes significantly
to healthcare safety, yet in different contexts. Gershon et al’s
study is pivotal in understanding the relationship between
hospital safety climate, employee compliance with safe work
practices, and the incidence of workplace exposures, particularly
in the context of bloodborne pathogens. This research provided
key insights into how organizational factors like management
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support and workplace conditions impact safety compliance
and incidence rates, offering valuable guidance for healthcare
institutions worldwide. On the other hand, the study by Dirik,
Intepeler, and Hewison (2023) addresses the cultural adaptation
of a safety climate survey specifically for the Turkish healthcare
context.

This study is important as it ensures that the tool for
assessing safety climate is culturally relevant and valid within
the Turkish healthcare system. It fills a crucial gap by providing
a reliable and practical tool to assess safety perceptions among
healthcare professionals in Turkey.

This research specifically targets the adaptation of
the Hospital Safety Climate Scale for the Turkish healthcare
context, ensuring cultural and operational relevance. The
study seems to employ a detailed methodological approach,
including translation, factor analysis, and reliability testing,
to validate the scale’s effectiveness in the Turkish healthcare
environment.

This research may provide a useful tool for assessing
safety climate in Turkish hospitals, aiding in the development
of targeted safety improvement strategies and emphasizes the
importance of adapting safety assessment tools to specific
cultural contexts, which is crucial for accurate and meaningful
safety climate assessments.

Dirik, Intepeler and Hewison (2023) and Gershon’s
study (2006) and this research are critical in their respective
fields, understanding the safety climate in healthcare and the
latter providing a culturally adapted tool for specific regional
application.

Data availability. Data are available from the
corresponding author (Yildirim O.) on request.
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