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ABSTRACT
Objective  As healthcare organisations endeavour to 
improve the quality and safety of their services, there is 
increasing recognition of the importance of building a 
culture of safety to promote patient safety and improve the 
outcomes of patient care. Surveys of safety culture/climate 
have not knowingly been conducted in Kuwait public 
hospitals, nor are valid or reliable survey instruments 
available for this context. This study aims to investigate the 
psychometric properties of the HSOPSC (Hospital Survey 
on Patient Safety Culture) tool in Kuwaiti public hospitals 
in addition to constructing an optimal model to assess the 
level of safety climate in this setting.
Design  Cross-sectional study.
Setting  Three public hospitals in Kuwait.
Participants  About 1317 healthcare professionals.
Main outcome measure  An adapted and contextualised 
version of HSOPSC was used to conduct psychometric 
evaluation including exploratory factor analysis, 
confirmatory factor analysis reliability and correlation 
analysis.
Results  1317 questionnaires (87%) were returned. 
Psychometric evaluation, showed an optimal model of 
eight factors and 22 safety climate items. All items have 
strong factor loadings (0.42–0.86) and are theoretically 
related. Reliability analysis showed satisfactory results (α 
>0.60).
Conclusions  This is the first validation study of a 
standardised safety climate measure in a Kuwaiti 
healthcare setting. An optimal model for assessing 
patient safety climate was produced that mirrors other 
international studies and which can be used for measuring 
the prevailing safety climate. More importance should 
be attached to the psychometric fidelity of safety climate 
questionnaires before extending their use in other 
healthcare culture and contexts internationally.

Introduction
Modern healthcare systems are concerned 
with improving the safety of patient care and 
attempting to build strong organisational 
safety cultures. ‘Safety Culture’ is identified as 
a key element of a healthcare organisation’s 
ability to learn openly from safety incidents 
and reduce preventable harm to patients. 
The perceived importance of safety culture 
in improving patient safety and its impact 

on clinical outcomes has led to a growing 
interest in the assessment of safety culture in 
healthcare organisations. The use of survey 
questionnaires is one of the most popular 
methods for assessing safety culture. These 
surveys aim to measure healthcare workers' 
perceptions of the prevailing safety culture or 
‘safety climate’ in their organisations.

There are numerous definitions of safety 
culture and safety climate. Despite their 
distinctive terminologies, they are commonly 
used arbitrarily and interchangeably in the 
literature.1 Safety culture has been described 
as a set of shared values, beliefs, norms and 
attitudes that interact with an organisation’s 
structure and control systems resulting in 
behavioural norms.2 3 Safety climate provides 
a ‘snapshot’ of the perceptions held by 
healthcare workers about visible, surface-level 
features of safety culture at a given point in 
time.4 It 'assesses workforce perceptions of proce-
dures and behaviours in their work environment 
that indicate the priority given to safety relative to 
other organisational goals’.5

Assessing the status of the existing safety 
climate in a healthcare organisation is 
promoted as the first step for developing a 
strong and solid safety culture.6 The resulting 

Strengths and limitations of this study

►► A rigorous and scientific psychometric approach 
was designed and executed based on recommend-
ed reporting practices to test the original Hospital 
Survey of   Patient Safety Culture  (HSOPSC) model 
and construct an optimal model.

►► The large sample size (n=1280) allowed for the 
data set to be split and for factor analysis to be un-
dertaken with acceptable model fit indices.

►► One limitation is the number of items per factor in 
the optimal model. Three factors contained only two 
items per factor in the final eight-factor model.

►► Another limitation is the exclusion of partially an-
swered questionnaires. As a result, a subset of the 
total sample, with all items answered, was used for 
validation of the psychometric properties of HSOPSC.
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data potentially offer policymakers, healthcare providers, 
teams and managers a clear view of areas in need of 
attention to strengthen the prevailing safety climate, in 
addition to identifying specific challenges that impede 
progress in safety initiatives.7 It can also be used for 
benchmarking and improving safety climate measures 
across time and between organisations on national and 
international levels.8 9

A range of safety climate assessment tools have been 
developed for acute hospital settings, although the scien-
tific rigour with which they were designed and tested is 
variable.5 10 11

Multiple reviews of patient safety climate instruments 
have been published.5 10–16 Most concluded that the Safety 
Attitudes Questionnaire and the  Hospital Survey on 
Patient Safety Culture (HSOPSC) were the most appro-
priate tools available in terms of their psychometric prop-
erties, and critiqued climate tools generally as many lack 
appropriate scale development, validation and evidence 
for their predictive validity. Over a decade ago, Flin et al5 
argued that it is essential that tools are developed with 
robust psychometric properties to enable valid interpre-
tations of patient safety climate test scores to be made.

Despite this, many published studies are still limited 
in their reporting of the necessary psychometric proper-
ties of questionnaires.5 10 17 18 It is argued that HSOPSC is 
one of the most rigorously tested instruments with good 
psychometric properties in addition to being tested on 
the necessary large sample sizes.5 Psychometric analysis 
involves the use of established statistical assessment tech-
niques to assess the psychometric properties of ques-
tionnaires and identify the underlying safety culture 
dimensions.11

Repeated high-profile media coverage has drawn the 
attention of Kuwaiti politicians and the public to fail-
ings in healthcare delivery and patient safety, which has 
contributed to growing demands for a better quality of 
care.19–21 Subsequent inquiries and reports have placed 
patient safety high on the policy agenda of Kuwait. The 
Ministry of Health (MOH) responded by investing signifi-
cantly in the improvement of healthcare services. Safety 
climate assessment is one of the latest approaches to be 
adopted by the MOH with the goal of evaluating and 
improving patient safety in Kuwaiti hospitals.

Surveys of safety climate have yet to be conducted at 
public hospitals in the state of Kuwait, nor are valid or 
reliable survey instruments available for this purpose. 
This study aims, therefore, to assess the psychometric 
properties of the HSOPSC tool in Kuwaiti public hospitals 
in addition to constructing an optimal model to assess the 
level of safety climate in this setting and to benchmark 
the data against other international studies.

Method
Instrument selection
HSOPSC is a 12-factor, 42-item survey questionnaire. It 
assesses 10 climate dimensions of patient safety, with two 

outcome measures (overall perceptions of patient safety 
and frequency of event reporting). Two additional single-
item outcome measures are included.22 23 The HSOPSC 
tool was chosen for this study for several reasons. First, 
a systematic review of tools designed for acute hospital 
settings concluded that HSOPSC had good overall meth-
odological quality with good assessment of the tool’s 
reported psychometric properties.24  Second, HSOPSC was 
one of the most rigorously tested instruments at the time 
of selection, with extensive literature reporting its psycho-
metric properties.5 The tool has been extensively used in 
hospitals in USA where it was originally developed,25 and 
validated for use in more than 60 countries and trans-
lated into 30 different languages.26–33 Thirdly, HSOPSC is 
a comprehensive measure of safety climate as it assesses 
key aspects related to patient safety at multiple levels of 
analysis including the individual, unit and hospital levels 
(table 1). Finally, the tool is freely available, and uses clear 
language with a scale that is simple and easy to follow.

Instrument modification
The English version of the tool was pilot tested and modi-
fied for Kuwaiti healthcare in order to solve any technical 
and feasibility issues associated with its application.34 35 
Seven face-to-face interviews were conducted with a panel 
of healthcare staff from MOH (including doctors, nurses 
and risk and safety officers) to evaluate HSOPSC content 
and ensure the proper transfer of the intended meaning 
of the questionnaire items to the culture and language 
differences in the Kuwaiti context. The panel endorsed 
the HSOPSC content as being of high relevance to safety 
culture in Kuwaiti hospitals. All items were retained. 
However, wording was modified in eight items to clarify 
their meaning as some comments indicated potential 
ambiguity in items’ interpretations.

Instrument testing
A stratified random sample was drawn from healthcare 
clinical staff in three public hospitals in Kuwait. To 
ensure that the sample size was adequate to satisfactorily 
undertake factor analysis (FA), sample size requirements 
(sample size of the study, ratio of the sample size to the 
number of variables, ratio of the number of variables to 
the number of factors) were evaluated.36 The  Tabach-
nick and Fidell37 rule recommends having at least 300 
cases to undertake FA. The Kaiser-Meyer-Olkin (KMO) 
coefficient was used as another measure of sampling 
adequacy. KMO coefficient values range between 0 and 
1. Surveys of health professionals can be challenging and 
are characterised by declining response rates38 with a 
significant downward trend in response rates from 1998 
to 2008.39 Based on their findings, the predicted response 
rate for this study was 20% and it was estimated that the 
sample size should be a minimum of 1500 of distributed 
questionnaires.

Data collection and management
Staff members were invited by letter to participate in the 
study. Questionnaires were distributed across different 
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departments in the three public hospitals. The question-
naires were completed anonymously and returned to 
multiple collection boxes located within the hospitals. 
Data were coded and entered into an electronic data file 
using the Statistical Package for Social Sciences (SPSS 
V.24). Negatively worded items were reverse coded. If less 
than one entire section of the survey was answered or less 
than half of the items throughout the entire survey (in 
different sections) were answered, or if every item was 
answered the same, these questionnaires were excluded.40 
Missing values were deleted in a listwise manner in order 
to minimise any possible biases.41

Factor analysis
FA is a statistical method that 'explores the extent to which indi-
vidual items in a questionnaire can be grouped together according 
to the correlations between the responses to them’, thus reducing 
the dimensionality of the data.42 It can be applied as a 
data reduction or a structure detection method.43 The 
two main techniques of FA are exploratory factor analysis 
(EFA), and confirmatory factor analysis (CFA), which are 
both recommended to test construct validity.44

EFA allows the researcher to uncover the main dimen-
sions to develop a theory or model from a smaller number 
of latent constructs that are often represented by a larger 
set of measured variables.45 46 CFA tests a predetermined 

factor structure or a proposed theory.45 46 This study 
combined both approaches to develop an optimal model, 
based on the original HSOPSC model, for specifically 
assessing patient safety climate in Kuwaiti public hospi-
tals. Due to the controversy associated with conducting 
EFA and CFA on the same data, a split-half validation 
technique is recommended.47 48 Therefore, the Kuwaiti 
data set was randomly split into two independent data sets 
using SPSS V.24. Each group contains a set of 640 (n=640) 
cases—the calibration half of the data  set was used for 
model construction and the validation half of the data set 
was used for confirming the explored factor structure 
resulting from model construction.

Data analysis was based on three main phases. (1) 
To investigate whether the original HSOPSC 12- factor 
model is appropriate for the Kuwaiti data. Both CFA and 
reliability analysis were used at this step. (2) To examine 
whether an alternative factor model would fit the Kuwaiti 
data better. For model construction, EFA was carried 
out using the calibration half of the data  set (sample 
A, n=640). (3) Undertaking CFA and reliability analysis 
using the validation half of the data set, to test the fit of 
the resultant model from the previous phase (sample B, 
n=640). Cronbach's α was calculated for each factor to 
examine the internal consistency or reliability with the 

Table 1  HSOPSC patient safety culture dimensions and definitions40

Patient safety culture composite Definition: The extent to which…

Communication openness Staff freely speak up if they see something that may negatively affect a patient and feel 
free to question those with more authority.

Feedback and communication about 
error

Staff are informed about errors that happen, are given feedback about changes 
implemented and discuss ways to prevent errors.

Frequency of events reported Mistakes of the following types are reported: (1) Mistakes caught and corrected before 
affecting the patient. (2) Mistakes with no potential to harm the patient. (3) Mistakes that 
could harm the patient but do not.

Handoffs and transitions Important patient care information is transferred across hospital units and during shift 
changes.

Management support for patient 
safety

Hospital management provides a work climate that promotes patient safety and shows 
that patient safety is a top priority.

Non-punitive response to error Staff feel that their mistakes and event reports are not held against them and that 
mistakes are not kept in their personnel file.

Organisational learning—continuous 
improvement

Mistakes have led to positive changes and changes are evaluated for effectiveness.

Overall perceptions of patient safety Procedures and systems are good at preventing errors and there is a lack of patient 
safety problems.

Staffing There are enough staff to handle the workload and work hours are appropriate to 
provide the best care for patients.

Supervisor/manager expectations 
and actions promoting patient safety

Supervisors/managers consider staff suggestions for improving patient safety, praise 
staff for following patient safety procedures and do not overlook patient safety 
problems.

Teamwork across units Hospital units cooperate and coordinate with one another to provide the best care for 
patients.

Teamwork within units Staff support each other, treat each other with respect and work together as a team.

HSOPSC, Hospital Survey on Patient Safety Culture.
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minimum criterion for acceptable reliability of at least 
α  ≥0.60 as recommended for the majority of research 
purposes.49 50 Factor correlations of the optimal model 
were performed in addition to comparisons between the 
CFA output of our optimal factor model and the outputs 
reported in previous studies.

Patient and public involvement statement
Patient and public were not involved in the design, plan-
ning or the analysis of the study.

Results
Response rate and sample demographics
Of the 1511 questionnaires distributed at the three 
hospitals, 1317 questionnaires (87%) were returned. 
A KMO statistic of 0.88 was calculated, which indi-
cates that the sample has a sufficient level of homoge-
neity.51 52 Thirty-seven questionnaires were excluded. 
Online supplementary appendix 1 summarises the rele-
vant demographics of survey respondents.

Instrument testing
Following the deletion of missing values, 1280  were 
considered eligible and this number of completed ques-
tionnaires (n=1280) was sufficient to undertake FA.

Testing the original HSOPSC (12-factor) model
A CFA was performed, using AMOS software,53 to test the 
model fit of the original HSOPSC 12-factor structure using 
Kuwaiti data (n=1280). The global fit of our model was 
not consistently satisfactory for the Kuwaiti data. Values 
indicate that the fit is not acceptable to confirm the 
proposed factor structure as the three criteria measures 
including CFI (CFI values ≥0.90),54 X2/DF  (X2/DF ≤2)55 
and Tucker-Lewis Index (TLI) (TLI of  >0.90)54 did not fit 
the values that indicate a good model fit.

The internal consistency of the Kuwaiti data (n=1280) 
was  ≥0.60 within nine dimensions. Three dimensions 
had internal consistencies less than 0.60. Additionally, 
two dimensions have a questionable internal consistency 
because their Cronbach’s α  value was 0.60 (Cronbach’s 
α=0.604 for ‘Non-punitive Response to Errors’ and 
Cronbach’s α=0.601 for ‘communication openness’). 
In summary, the results of the CFA and reliability anal-
ysis indicate that the original HSOPSC 12-factor model 
is not a satisfactory fit when it is used for Kuwaiti data. 
Therefore, an EFA was used for investigating an alterna-
tive factor structure which might be more appropriate for 
Kuwaiti data.

Construction of an optimal model
EFA consists of two basic stages: (1) Estimating the 
number of factors that should be extracted to repre-
sent the HSOPSC factor structure. (2) Interpreting the 
meaning of the extracted factors and representing them 
in terms of theoretical structures that reflect the patient 
safety climate dimensions. EFA (principal axis factoring 
with varimax then oblique rotation) was performed 

on the calibration half of the data  set (n=640). Based 
on the Kaiser criterion of eigenvalues  >151 and Cattell 
scree plot,56 different numbers of factors (12, 11, 10, 9, 
8, 7 factors) were extracted and investigated to find the 
optimal alternative model (see online supplementary 
appendix 2).

Following the rotation of factors the factor pattern 
matrix was examined to decide on the acceptable level 
of loading for variables to define factors.57 To reach a 
satisfactory solution, a number of points need to be taken 
into consideration including identifying items with low 
communalities (<0.3), no or low loading (<0.4), items 
with cross loadings (>0.30) and the theoretical structure 
of items. It should be noted that the decision on how 
many factors to retain is based on the degree of compre-
hensibility and interpretability of the factor structure in 
the context of the research.58 In addition, theoretical 
knowledge regarding the construct under study is more 
significant than a statistical measure and the items and 
factors should make conceptual sense and be theoreti-
cally related.57

Final factor solution
An eight-factor solution (all loadings ≥0.40) showed the 
best model fit to the Kuwaiti data set. The Scree plot of 
the final EFA solution is shown in figure 1. The structure 
and factor loadings of the final EFA solution are reported 
in table 2. The final solution explains 50.2% of variance by 
eight extracted factors and represents 22 items from the 
safety climate questionnaire (20 items were excluded). 
All factor loadings are within the range of 0.428–0.864.

Five factors (factor 2, factor 3, factor 4, factor 6 and 
factor 7) have three or  more items with loading  >0.4. 
Factor 1, factor 5 and factor 8 have two items with very 
high loading of  >0.5 and the items in each factor are 
theoretically related (table 3). There are no cross-loaded 
items and there are no items with loading <0.4 and with 

Figure 1  Scree plot of the final EFA solution (eight factors, 
22 items).

https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666
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Table 2  Pattern matrix of the final EFA solution (eight factors, 22 items)

Variable

Factor

1 2 3 4 5 6 7 8

(B1) My supervisor/manager says a good word 
when he/she sees a job done according to 
established patient safety procedures (SMEA)

0.822

(B2) My supervisor/manager seriously considers 
staff suggestions for improving patient safety 
(SMEA)

0.623

(E2) When a mistake is made, but has no 
potential to harm the patient, how often is this 
reported? (FER)

0.864

(E1) When a mistake is made, but is caught and 
corrected before affecting the patient, how often 
is this reported? (FER)

0.776

(E3) When a mistake is made that could harm 
the patient, but does not, how often is this 
reported? (FER)

0.776

(D5) Important patient care information is often 
lost during shift changes. (negatively worded) 
(HO)

−0.662

(D3) Things 'fall between the cracks' when 
transferring patients from one unit to another 
(negatively worded) (HO)

−0.621

(D6) It is often unpleasant to work with staff 
from other hospital units. (negatively worded) 
(TWAU)

−0.495

(D7) Problems often occur in the exchange of 
information across hospital units. (negatively 
worded) (HO)

−0.428

(A16) Staff worry that mistakes they make are 
kept in their personnel file. (negatively worded) 
(NRPE)

0.578

(A8) Staff feel like their mistakes are held (used) 
against them. (negatively worded) (NPRE)

0.559

(A12) When an incident is reported, it feels like 
the person is being reported, not the problem. 
(negatively worded) (NPRE)

0.531

(D4) There is good cooperation among hospital 
units that need to work together (TWAU)

−0.641

(D2) Hospital units do not coordinate well with 
each other (negatively worded) (TWAU)

−0.522

(A1) People support one another in this unit 
(TWWU)

0.688

(A3) When a lot of work needs to be done 
quickly, we work together as a team to get the 
work done (TWWU)

0.605

(A4) In this unit, people treat each other with 
respect (TWWU)

0.556

(C6) Staff are afraid to ask questions when 
something does not seem right. (negatively 
worded) (CO)

0.615

(C4) Staff feel free to question the decisions or 
actions of those with more authority (CO)

0.600

Continued
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communalities <0.3 in the solution. The solution is essen-
tially consistent with all items within each factor theoret-
ically related. Only D6 moved from ‘Teamwork across 
units’ to ‘Handoffs and transitions'.

Testing the final factor (eight-factor) model
The optimal eight-factor model was vigorously examined 
by conducting two confirmatory analyses initially using 
the validation half of the data  set (n=640), followed by 
the whole data  set (n=1280). All estimated parameters 
indicate a good model fit (eight factors and 22 items) as 
reported in table 4.

The standardised path coefficients reflecting the 
strength of the relationship between items and dimen-
sions59 were found to be generally large (>0.50) and 
ranged from 0.46 (communication openness) to 0.89 
(frequency of incidents reported) (see online supplemen-
tary appendix 3). Therefore, this model was accepted as 
the optimal model of HSOPSC for the Kuwaiti healthcare 
setting.

Reliability
Reliability analysis was performed using the whole sample 
with Cronbach’s α values reported to be  ≥0.60 for all 

factors. Therefore, the internal consistency was accept-
able for the eight-factor solution (table  3). In order to 
test the construct validity of the HSOPSC instrument, 
intercorrelation coefficients with Pearson’s r were calcu-
lated between the eight factors in addition to the two 
single-item outcome measures (patient safety grade and 
number of incidents reported).

The Pearson’s correlation coefficients between scale 
scores are reported in online supplementary appendix 
4.

Intercorrelation coefficients ranged between 0.08 
and 0.72. All correlation coefficients are significant. 
The highest correlations were those between ‘Manage-
ment support for patient safety’ and ‘Teamwork across 
units’ (r=0.722). All eight factors are interrelated to 
each other. Most of the correlation coefficients indi-
cate a moderate correlation between dimensions. This 
indicates that no two factors are measuring the same 
construct.

Proposed optimal eight-factor model for Kuwaiti data
As shown in box 1, the proposed optimal model structure 
includes eight dimensions and 22 items.

Variable

Factor

1 2 3 4 5 6 7 8

(C2) Staff will freely speak up if they see 
something that may negatively affect patient 
care (CO)

0.524

(D1) Hospital management provides a work 
climate that promotes patient safety (MS)

0.677

(D8) The actions of hospital management show 
that patient safety is a top priority (MS)

0.574

Rotation converged in 16 iterations.
Supervisor/manager expectations and actions promoting safety (SMEA), Non-punitive response to error (NPRE).
Extraction method: principal axis factoring. Rotation method: oblimin with Kaiser normalisation.
CO, communication openness; EFA, exploratory factor analysis; FER, frequency of incident reporting; HO, hospital handoffs and transitions; 
MS, hospital management support for patient safety; TWAU, teamwork across hospital units; TWWU, teamwork within hospital units.    

Table 2  Continued 

Table 3  Structure, factor loadings and internal consistency of the final exploratory factor analysis (EFA) solution (eight factors, 
22 items)

Number of 
factor Factor

Heavy loaded items 
(>0.4)

Number of 
items Cronbach’s α

1 Supervisor/manager expectations and 
actions promoting safety

B1-B2 2 0.776

2 Frequency of events reported E1-E2-E3 3 0.858

3 Handoffs and transitions D3-D5-D6-D7 4 0.685

4 Non-punitive response to errors A8-A12-A16 3 0.604

5 Teamwork across units D2-D4 2 0.689

6 Teamwork within units A1-A3-A4 3 0.705

7 Communication openness C2-C4-C6 3 0.601

8 Management support for patient safety D1-D8 2 0.724

https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666
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Discussion
This psychometric evaluation is the first reported valida-
tion study of a standardised safety climate measure in a 
Kuwaiti healthcare setting. The psychometric properties of 
the HSOPSC questionnaire were assessed and an optimal 
model for assessing patient safety climate in Kuwaiti hospi-
tals was constructed. The final questionnaire contains 22 
safety climate items (variables) that measure eight safety 
climate factors. The optimal model’s psychometric prop-
erties (including validity and reliability) were good with 
all items loading strongly (>0.40) onto one factor and all 
items, within each factor, were theoretically related.

Our results are in line with other studies investigating 
the psychometric properties of the original HSOPSC 
questionnaire. The suitability of the original HSOPSC 
model for Kuwaiti data was tested and results revealed an 
unsatisfactory fit.60 Different international studies28 32 61 62 
reported similar findings. This finding is in contrast with 
other studies that assessed patient safety climate by using 
the original HSOPSC questionnaire60 in hospitals without 
examining the reliability and validity of the questionnaire 
in a different context.63–69

Various underlying factor structures were identified as 
optimal factor models. The original 12-factor model was 
replicated in Belgian,6 Portuguese70 Brazilian71 and Scottish 
data.72 Other studies reported 11-factor models for Dutch,31 
Arabic,62 Croatian73 and Norwegian data;74 10-factor 
models for French,29 Turkish,27 Chinese75 and Brazilian 
data;76 9-factor models for UK32 and Slovene data;77 8-factor 
models for Swiss,28 Saudi,61 Kosovo78 and Kuwaiti data. This 
discrepancy in results could be attributed to differences 
in employing survey methods and psychometric analytical 
techniques, in addition to the various modifications made 
to adapt the original instrument to different healthcare 
settings.72 Neglect of crucial elements, including context, 
processes and actors involved, when attempting to adapt an 
instrument in a different setting might lead to conflicting 
results and might weaken the validity of the instrument.79 
Thus, the original HSOPSC will clearly be limited when used 
in other contexts without proper assessment of its psycho-
metric properties.

The optimal model of our study is in line with other 
international studies.32 61 Four dimensions were either 
dropped or merged with other factors into a single 
dimension. In our study, the same dimensions reported 
low reliability using the original HSOPSC in addition to 

other international studies.32 61 80 The optimal model was 
confirmed using CFA with good model fit indices. This 
was consistent with the CFA results of the optimal models 
of USA,60 Saudi Arabia,61 Palestine,62 UK32 and Scotland.72

Considering all of this evidence, it seems that the orig-
inal HSOPSC questionnaire60 does not appear to perform 
well in different countries. Survey instruments that are 
designed for particular settings are tailored to meet the 
unique characteristics and contexts of the local setting 
and population. In the case of HSOPSC, a number of the 
reported adaptations have performed less well than the 
original tool.29 32 74 75 81 This might be due to the contex-
tual specificity of the construct of safety culture.82 Other 
factors include unique country characteristics, types of 
health systems and settings, staff groups and cultural 
differences.28 83 Hedsköld et al79 pointed out that such 
differences might weaken the validity of the instrument.

In a review of quantitative patient safety culture instru-
ments, it was concluded that all of the surveys designed for 
general administration to hospital personnel addressed 
three common dimensions: management support and 
commitment to safety, communication openness and team-
work.11 They suggested that these common dimensions 
might be considered ‘core dimensions’ of patient safety 
culture. In addition, a number of dimensions seem to be 
common among optimal factor models across different 
countries.

Factor structure of the optimal model of our study 
compared with optimal models that were developed in 
Saudi Arabia, Palestine, England, Scotland, the  Nether-
lands, Turkey and Switzerland, in addition to the original 
US HSOPSC questionnaire,60 is shown in online supple-
mentary appendix 5. This comparison is aimed at identi-
fying a common set of patient safety culture dimensions 
across different countries.

Six studies reported different dimensions combined 
into one dimension. A significant degree of overlap in 
the content of the safety culture dimensions exists. As 
a result, included items in certain dimensions tend to 
load onto differently labelled dimensions. ‘Feedback and 
communication about error’ and ‘Communication open-
ness’ were grouped into one dimension in the Palestinian, 
Swiss and Scottish studies.28 62 80 This result is expected 
as both dimensions are closely related. Feedback and 
communication with staff about errors and discussing 
ways to prevent them are linked to allowing staff to freely 

Table 4  CFA results of the eight-factor optimal model (validation sample and whole sample)

Eight-factor 
model χ2 statistic (χ2) DF

CMIN/DF
(χ2/DF) CFI RMR SRMR RMSEA TLI

Validation sample 424.9
good

181
good

2.3
acceptable

0.94
good

0.049
good

0.048
good

0.046
good

0.92
good

Whole sample 617.8
good

181
good

3.4
acceptable

0.946
good

0.041
good

0.038
good

0.043
good

0.931
good

CFA, confirmatory factor analysis; CFI, Comparative Fit Index; CMIN, Chi-square Mean; DF, degree of freedom; RMR, root mean square 
residual; RMSEA, root mean square error of approximation; SRMR, standardised root mean square residual; TLI, Tucker-Lewis Index. 

https://dx.doi.org/10.1136/bmjopen-2018-028666
https://dx.doi.org/10.1136/bmjopen-2018-028666


8 Al Salem G, et al. BMJ Open 2019;9:e028666. doi:10.1136/bmjopen-2018-028666

Open access�

speak up, if they see something that might negatively 
affect patient care.

Cox and Flin1 suggest that the nature of the  safety 
climate is ‘context-dependent'. Keiser84 argues that 
since safety climate measures include both general and 
contextualised items, excluding contextual measures 
might provide a rather deficient evaluation of the under-
lying safety climate construct. Thus, research currently 
supports the idea of integrating both qualitative and 
quantitative methods in developing a culturally appro-
priate instrument as standard approaches that exclusively 
rely on translation and quantitative validation may not be 
sufficient to produce an instrument that is applicable to 
the local context.75 As a result, the adopted tool will be 
able to reflect important safety climate themes that are 
specific to the local healthcare context.

A number of common dimensions were emerging 
rather consistently across international settings despite 
the lack of confirmation of the original factor structure 
of the HSOPSC in numerous studies. Those dimensions 
include: management support for patient safety, super-
visors’ action promoting patient safety, teamwork within 
and across units, handoffs and transitions, non-puni-
tive response to error, frequency of incidents reported, 
communication openness and organisational learning.

The item composition of each factor of the optimal model 
of our study was compared with optimal models that were 
developed in Saudi Arabia, Palestine, England, the Nether-
lands, Turkey and Switzerland in addition to the original US 
HSOPSC questionnaire.60 This comparison is aimed at iden-
tifying a common set of patient safety climate items across 
different countries (see online supplementary appendix 6). 
The different adaptations of the HSOPSC did not confirm 
the original factor structure of the HSOPSC.60 Still, some 
dimensions corresponded to the ones proposed in the 
original HSOPSC model and items were repeated across 
the different studies. It should be noted that not all studies 
reported their optimum factor model structure. As a result, 
this created a difficulty in identifying the structure of the 
common dimensions across different countries.

Strengths and limitations
This is the first validation study of a standardised safety 
climate measure in a Kuwaiti healthcare setting. The 
study assessed the psychometric properties of the 
HSOPSC questionnaire and constructed an optimal 
model for assessing the patient safety climate in Kuwaiti 
hospitals. To examine the psychometric properties of 
the HSOPSC, a rigorous and scientific psychometric 
approach was designed and executed based on recom-
mended reporting practices. Furthermore, strengths of 
both EFA and CFA analytical techniques were used to test 
the original HSOPSC model and construct an optimal 
model. Additionally, the researcher attempted to report 
all parameter estimates required for the reader to make 
valid interpretations of the results. Also, a large sample 
size (n=1280) allowed for the data  set to be split and 

Box 1  Proposed eight-factor optimal model for Kuwaiti 
data

Factor 1: Supervisor/manager expectations and actions 
promoting patient safety (two items)

►► B1: My supervisor/manager says a good word when he/she  
sees a job done according to established patient safety  
procedures.

►► B2: My supervisor/manager seriously considers staff suggestions 
for improving patient safety.

Factor 2: Frequency of events reported (three items)
►► E1: When a mistake is made, but is caught and corrected before 
affecting the patient, how often is this reported?

►► E2: When a mistake is made, but has no potential to harm the pa-
tient, how often is this reported?

►► E3: When a mistake is made that could harm the patient, but does 
not, how often is this reported?

Factor 3: Handoffs and transitions (four items)
►► D3: Things ‘fall between the cracks’ when transferring patients from 
one unit to another (negatively worded).

►► D5: Important patient care information is often lost during shift 
changes (negatively worded).

►► D6: It is often unpleasant to work with staff from other hospital units 
(negatively worded).

►► D7: Problems often occur in the exchange of information across 
hospital units (negatively worded).

Factor 4: Non-punitive response to errors (three  
items)

►► A8: Staff feel like their mistakes are held (used) against them (neg-
atively worded).

►► A12: When an incident is reported, it feels like the person is being 
reported, not the problem (negatively worded).

►► A16: Staff worry that mistakes they make are kept in their personnel 
file (negatively worded).

Factor 5: Teamwork across units (two items)
►► D2: Hospital units do not coordinate well with each other (negatively 
worded).

►► D4: There is good cooperation among hospital units that need to 
work together.

Factor 6: Teamwork within units (three items)
►► A1: People support one another in this unit.
►► A3: When a lot of work needs to be done quickly, we work together 
as a team to get the work done.

►► A4: In this unit, people treat each other with respect.

Factor 7: Communication openness (three items)
►► C2: Staff will freely speak up if they see something that may nega-
tively affect patient care.

►► C4: Staff feel free to question the decisions or actions of those with 
more authority.

►► C6: Staff are afraid to ask questions when something does not seem 
right (negatively worded).

Factor 8: Management support for patient safety (two 
items)

►► D1: Hospital management provides a work climate that promotes 
patient safety.

►► D8: The actions of hospital management show that patient safety 
is a top priority.
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for FA, including EFA and CFA, to be undertaken with 
acceptable model fit indices.

One limitation of this study is the number of items per 
factor in the optimal model. Three factors contained only 
two items per factor in the final eight-factor model. This 
is less than the recommended minimum of three items 
per factor. However, the items reported high loadings 
with strong theoretical sense. Also, similar findings were 
reported in the literature.

Another limitation is the exclusion of partially answered 
questionnaires. As a result, a subset of the total sample, 
with all items answered, was used for the validation of 
the psychometric properties of the HSOPSC. Data impu-
tation techniques were avoided due to their potential 
impact on the tool’s reliability and construct validity esti-
mates and in order to minimise any possible biases. This 
led to a more uniform sample.

Conclusion
This is the first validation study of a patient safety climate 
questionnaire conducted in a Kuwaiti healthcare setting. 
The results clearly indicate the need for caution when using 
the original version of the HSOPSC questionnaire60 and 
highlight the importance of appropriate validation of safety 
climate surveys before applying them to different popula-
tions and healthcare contexts than those in which they were 
originally developed. The study also shows that the original 
composition of the HSOPSC dimensions was not confirmed 
in most studies. When compared with USA, the HSOPSC 
questionnaire may be assessing different dimensions of safety 
culture across different countries including Kuwait.60 More 
work is needed on cross-cultural investigations of differ-
ences in dimensionality to allow comparisons of healthcare 
safety climate results at an international level.28 42 This study 
provided comparative data on the use of the HSOPSC ques-
tionnaire internationally and nine common dimensions 
and items were identified when comparing the different 
studies that reported their optimum models. The optimal 
factor model that was constructed in this study can be used 
as a basis for measuring the patient safety climate in Kuwaiti 
hospitals and in evaluating changes in the safety climate over 
time as part of patient safety improvement initiatives.
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