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ABSTRACT

Objectives To study the psychometric properties of the
Georgian version of the Hospital Survey on Patient Safety
Culture (HSPSC-GE).

Design Cross-sectional study.

Setting Three Georgian hospitals.

Participants Staff of participating hospitals (n=579
responses, response rate 41.6%).

Primary and secondary outcome

measures Psychometric properties (Model fit, internal
consistency, construct validity) of the instrument, factor
structure derived from the data.

Results HSPSC-GE demonstrated acceptable construct
validity but highly limited internal consistency (Cronbach’s
alpha 0.35-0.87). Confirmatory factor analysis with the
original 12-factor model resulted in poor model fit (root
mean square error of approximation (RMSEA)=0.06;
standardised root mean square residuals (SRMR)=0.08;
comparative fit index (CFI)=0.74; goodness of fit index
(GFI)=0.81; Tucker-Lewis Index (TLI)=0.70). Accounting
for reversed item bias resulted in improved fit indices.
Exploratory factor analysis resulted in an alternative five-
factor model including only 19 items, but with satisfactory
model fit (RMSEA=0.07; SRMR=0.07; CFI=0.90; GFI=0.89;
TLI=0.88).

Conclusions The HSPSC-GE as a whole demonstrated
poor psychometric properties. However, a number of
dimensions demonstrated acceptable internal consistency
and reliability. Our results indicated presence of reversed
item bias, which may be inherent to the original instrument
design of the HSPSC and should be taken into account
while interpreting or comparing results, as well as in
analyses of psychometric properties of the instrument.
Nevertheless, the HSPSC-GE provides first insights in
hospital patient safety culture (PSC) in Georgia and we
recommend using it in its full form to facilitate deeper
analysis and further development of PSC in Georgian
healthcare.

INTRODUCTION

Patient safety is an essential component of
healthcare quality and, in order to improve
patient safety, continuously developing the
culture of safety is recommended.' Patient
safety culture (PSC) represents a set of values
and beliefs regarding safety, shared within the
organisation, and it has been found to be asso-
ciated with patient outcomes.”* In hospital
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Strengths and limitations of this study

» The first study to validate the Georgian version of the
Hospital Survey on Patient Safety Culture (HSPSC),
an instrument to identify available strengths in local
patient safety climate, and to demonstrate aspects
that may require improvement.

» A comprehensive analysis of psychometric proper-
ties of the survey instrument, including analysis of
the original 12-factor model and an alternative mod-
el based on the exploratory factor analysis.

» The analysis of the role of reversed item bias in psy-
chometric evaluation of HSPSC provides additional
insight into the instruments’ performance.

» Study findings are limited by the study sample,
which included general hospitals with n>100 hospi-
tal beds, and thus should not be directly generalised
to smaller and specialised hospitals.

settings, PSC is mostly measured by means of
self-administered questionnaires that typically
capture a number of factors associated with
PSC such as teamwork and communication,
management and leadership, error reporting
and organisational learning, and so on.
Even though PSC is generally thought to be
a multifaceted construct, there is no unified
understanding of its composition.* > Thus,
various instruments measure slightly different
factors. Moreover, studies have shown that
performance of the same survey instrument
in different settings may vary significantly.’
Consequently, an increasing number of vali-
dation studies of PSC instruments are being
conducted in many low/middle-income
countries and developed countries, to vali-
date the instruments for further research,
and to study and report local expressions of
PSC and the various elements it comprised.5_7

The Hospital Survey on Patient Safety
Culture (HSPSC)® is one of the most
frequently used instruments for measuring
PSC in hospital settings internationally.” * Tt
has been translated into different languages
and validated in many countries.” ° The
HSPSC covers 12 different dimensions of PSC
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providing a wide spectrum of details useful to measure
and improve PSC locally, and to analyse and understand
its composition.

To date there are no data available on PSC in Geor-
gian healthcare and no instrument has been adapted and
validated for Georgian healthcare. Healthcare services
in Georgia are mostly provided by private organisations,
with increasing oversight of quality and safety by the
state through state-funded programmes (including the
Universal Health Care Program) and through regula-
tory agencies committed to ensuring accessible, safe and
high-quality care for all citizens.'” ' Georgian hospitals
are increasingly required to have dedicated personnel
and processes for ensuring patient safety and contin-
uous quality improvement.'” "' However, health services
research in Georgia is still very limited, especially in the
field of patient safety and safety culture.

With no validated PSC instruments available in Georgia,
we aim to validate the Georgian version of the HSPSC
(HSPSC-GE), more specifically to explore its psycho-
metric properties and dimensionality. This will provide a
foundation for further PSC research in Georgian health-
care. Moreover, studying the local variation of PSC in
an emerging, relatively less regulated environment can
provide additional insight into the composition of PSC
and mechanisms of how it is developing.

METHODS

Setting

This study is based on data from a cross-sectional study
Patient Safety Culture in Georgian Healthcare (PaSCu.Ge).
Data were gathered in three Georgian hospitals between
November 2017 and March 2018. Data gathering in each
hospital lasted 1month. Two follow-up reminders were
sent on the 10th and 20th days after initial invitation.
Participants were offered either an electronic or a paper-
based questionnaire to complete.

Patient and public involvement

Representatives of patient and public groups were not
involved in the study design and implementation. Dissem-
ination of study findings includes making the final results
publicly available online (in Georgian and in English).

Sample

We included general hospitals with at least 100 hospital
beds. All personnel of the participating hospitals,
employed for more than 1 month, were invited to partic-
ipate in the study. Participation was voluntary and anon-
ymous, and all participants provided informed consent
before completing the questionnaire.

Measure

The HSPSC® is a self-administered questionnaire
for capturing the perceptions of hospital employees
concerning PSC. The questionnaire consists of 44 items,
42 of which are grouped in 12 dimensions. On a 5-point

Likert scale these 42 items measure agreement (from
‘strongly disagree’ to ‘strongly agree’) or frequency (from
‘never’ to ‘always’). The remaining two items are the
Patient Safety Grade (5-point quality scale from ‘Excellent’
to ‘Failing’) and the Number of Events Reported (6-point
frequency scale from ‘No event reports’ to ‘21 or more
event reports’). In addition, we collected demographic
information on study participants (ie, profession, gender,
tenure in the hospital and within the department).

The original US version of the HSPSC was translated
from English into Georgian by a native speaker with more
than 10 years of experience with the Georgian healthcare
context. Next, the Georgian version was back-translated
into English by a professional translator. The discrep-
ancies between the original version and back-transla-
tion were discussed by the research team and necessary
revisions were made. The revised version was pretested
in a group of five local healthcare professionals (health-
care researchers, managers, physicians and nurses).
The research team discussed the results of the pretest
to establish a final version of the HSPSC-GE. In order
to ensure better understandability and acceptability, the
final version had some linguistic adaptations (eg, ‘It is a
pure luck that more serious errors do not happen here instead
of ‘It is just by chance that more serious mistakes don’t happen
around here’), as well as minor adaptations to account for
structural aspects of the Georgian healthcare system (eg,
‘department’ instead of ‘unit’). However, in order to facil-
itate comparisons with results of other language versions,
we maintained the overall structure and composition of
the instrument intact, meaning, that all items from orig-
inal US version were present in the HSPSC-GE.® The final
version of the instrument is available on request from the
corresponding author.

Analysis
Data processing and preliminary analysis
Twenty-four of the 42 items of the HSPSC-GE are positively
worded (eg, ‘Staff will freely speak up if they see something that
may negatively affect patient care’), with high scores corre-
sponding to more positive PSC, while the remaining 18
are negatively worded (also called reversed coded items),
with higher scores corresponding to less desirable PSC
(eg, ‘Staff are afraid to ask questions when something does not
seem right').* The negatively worded items are unequally
presented in different PSC dimensions, ranging from
none to all items. For consistency of interpretation, as
well as for factor analysis, negatively worded items were
reversed coded prior to analysis. After calculating the
descriptive statistics of the sample, in order to maintain
the high quality of the data, we excluded cases with more
than 10% missing answers on the 42 HSPSC-GE items
used in the factor analysis. The remaining missing values
were imputed using multiple imputations based on the
expectation maximisation (EM) algorithm.'**

Before conducting exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA), we evalu-
ated Kaiser-Meyer-Olkin (KMO), measure of sampling
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adequacy (MSA) and Bartlett’s test of sampling adequacy.
The value >0.7 is desired (>0.9 perfect) for both KMO
and MSA, which indicate that a sample of items, and each
individual item are respectively adequate for factor anal-
ysis.” 1 A significant p value (<0.05) of Bartlett’s test indi-
cates that it is possible to extract more than one factor.'”
We conducted all preliminary and further analyses using
SAS V.9.4.

Descriptive statistics

We calculated mean scores for all 12 HSPSC-GE dimen-
sions by averaging the corresponding items. We calculated
range, mean and 95% CI for each item and dimension.
We calculated the percentage of positive responses of
each item and dimension by dividing the number of
positive responses (4 and 5) by the total number of all
non-missing responses and multiplying this value by
100%"® and provided 95% CIs. We report percentages of
positive scores only as a benchmark for comparisons, as
it has been demonstrated that various scoring methods
may yield different results.'® All further analyses were
conducted using the Likert scale scores.

Acceptability

We evaluated the acceptability of individual items, dimen-
sions, as well as the complete questionnaire by means of
per cent of missing answers. To further study the perfor-
mance of the instrument, we calculated the floor and
ceiling effects (the per cent of lowest and highest available
answers, respectively). For PSC dimensions we considered
15% floor or ceiling effect as signiﬁcant.17

Internal consistency

We evaluated the internal consistency of the instrument
by calculating Cronbach’s alpha for each dimension.
Cronbach’s alpha >0.6 was considered adequate® and
alpha >0.7good."” '® We assessed the internal consistency
of the instrument using both the original 12-factor model
and the alternative model resulting from the EFA.

Construct validity

We assessed construct validity by calculating Spearman’s
correlations between dimensions of HSPSC-GE with the
single item outcome variable Patient Safety Grade. Because
these dimensions all measure constructs related to PSC,
we expected low to moderate statistically significant posi-
tive correlations. However, excessive correlation (>0.90)"
between PSC dimensions could indicate possible collin-
earity.® ” ° To evaluate item validity, we calculated item-
total correlations, expecting moderate to high positive
correlations (>0.3)," as all the items of the instrument
contribute to the common construct of PSC.

Exploratory factor analysis

To investigate the performance of the HSPSC-GE items
in details, we conducted EFA and evaluated possible
alternative factor structures based on our data. The study
sample, stratified by hospitals, was randomly split into
‘exploratory’ and ‘testing’ subsamples. The exploratory

subsample was used for EFA, and the testing subsample
was later used to cross-validate EFA results in the CFA."

In the EFA we used maximum likelihood for factor
extraction, with varimax orthogonal prerotation, and
promax oblique rotation to aid with interpretation of the
factor structure.'” Factor extraction was based on scree
plot and Kaiser criterion (eigenvalues >1). Factor load-
ings >0.4 were considered significant and factor cross-
loading <0.4 was considered acceptable.”” '> We applied
these criteria to achieve a satisfactory factor structure
based on the exploratory subsample. Next we evaluated
the fit of this model to the testing subsample.

Confirmatory factor analysis
We conducted CFA using the complete data set to evaluate
the fit of the original 12-factor model with our data. The
following indices and respective criteria were considered
in the CFA: normed y* (x*/df) <3.0; comparative fit index
>0.90; goodness of fit index (GFI) >0.90; adjusted GFI
>0.90; Tucker-Lewis Index/non-normed fit index >0.90;
root mean square error of approximation <0.08;and stan-
dardised root mean square residuals <0.07.131°

In the preliminary analysis, as well as in the EFA, we
observed divergent performance of positively and nega-
tively worded items. The use of 18 negatively worded
items in the instrument may pose an additional reversed
item bias,'® meaning that participants may respond incon-
sistently to positively and negatively worded items. These
inconsistencies in responding may affect the descriptive
outcomes of the study (mean and 95% CI), and change
the interitem associations (eg, correlations) and thus alter
results of the CFA. To check for the presence of reversed
item bias, we added separate method factors with effects
on the positively or negatively worded items,'® and tested
the fit of this extended model to our data in CFA.

Lastly, we conducted CFA using the ‘testing’ subsample
to evaluate the fit of the EFA-based model.

RESULTS
Study sample and descriptive statistics
We collected 579 questionnaires from three hospitals
with an estimated total of 1391 employees, resulting in
a response rate of 41.4%. Response rates in the three
participating hospitals ranged from 33.7% to 50.1%. All
participants chose the paper version of the questionnaire
rather than using the online version. By profession, our
sample was divided into three equal groups—physicians
(82.5%), nurses (31.4%) and other clinical and non-clin-
ical personnel (33.5%), all three groups being predomi-
nantly female with 61.2%, 94.5% and 85.6%, respectively.
Having managerial functions was reported by 22.1% of
participants, 30.5% of these were male (considerably
higher compared with 18.0% in the overall sample).
Descriptive characteristics of the sample are presented in
table 1.

Among the 42 items included in the factor analysis, the
average missing answer was 2.19%, with a maximum of
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Table 1 Demographic characteristics of the study sample
Characteristics n %
Gender
Male 104 18.0
Female 458 79.1
Missing 17 2.9
Profession
Physician 188 32.5
Nurse 182 31.4
Other 194 33.5
Missing 15 2.6
Contact with patients
Yes 459 79.3
No 101 17.4
Missing 19 &3
Managerial functions
Yes 128 22.1
No 412 71.2
Missing 39 6.7
Average working hours per
week
<20 20 3.5
20-39 106 18.3
40-59 336 58.0
60-79 71 12.3
80-99 18 3.1
100+ 18 3.1
Missing 10 1.7
Years in the hospital
<1 43 7.4
1-5 392 67.7
6-10 45 7.8
11-15 24 4.1
16-20 12 2.1
21+ 51 8.8
Missing 12 2.1
Total sample 579 100.0

4.66% on C4 (‘Staff feel free to question the decisions
or actions of those with more authority’). The single
item Gl (Number of Events Reported) had the highest
number of missing answers with 6.56%. Most dimensions
demonstrated a ceiling effect >15%, which indicates that
the instrument may not be able to differentiate effectively
at the high end of the construct. We did not observe
the floor effect >15% in any of the dimensions. Missing
answers as well as mean values and percentage of posi-
tive responses, as well as corresponding CIs for 12 dimen-
sions, respective 42 items and 2 additional single items
are presented in table 2.

8

After removing 21 cases with more than 10% missing
answers on HSPSC-GE items 558 cases remained for
imputation using multiple imputations based on the EM
algorithm.

The KMO test resulted in an appropriate value of
0.84, with MSA for the items varying between 0.64 and
0.92; together with a highly significant Bartlett’s test
(p<0.0001), indicating that the sample was adequate for
factor analysis.

Internal consistency

Only four dimensions (02, H1, H3 and U1) demonstrated
acceptable (0>0.60) to good (0>0.70) internal consis-
tency (table 2). The remaining eight dimensions had low
scores, with four dimensions (O1, U4, U5 and U7) having
Cronbach’s alpha scores <0.50, demonstrating extremely
poor internal consistency.

Construct validity

Most dimensions demonstrated statistically significant
positive correlations with other dimensions of the instru-
ment, as well as with the single item Patient Safety Grade.
The exception was the dimension Staffing (U4), which
was not correlated with the single item Patient Safety Grade,
had limited or no correlation with many other PSC dimen-
sions and was negatively correlated with two dimensions,
Organisational  Learning—Continuous Improvement and
Communication Openness (U2 and U7, respectively). None
of the correlations were higher than 0.90, indicating that
there was no collinearity between dimensions. All correla-
tions are presented in online supplementary appendix 1.
Most items had standardised item-total correlations >0.3,
indicating that these items represent a common construct
(ie, PSC). The three items with lowest item-total correla-
tion were Ab (‘Staff in this unit work longer hours than is
best for patient care’, 0=-0.03), A14 (‘We work in ‘crisis
mode’ trying to do too much, too quickly’, 0=0.03) and B3
(‘Whenever pressure builds up, my supervisor/manager
wants us to work faster, even if it means taking shortcuts’,
0=0.08). All three were negatively worded items.

Exploring dimensions of HSPSC-GE

By conducting EFA with the exploratory sub sample
(n=279) and gradually eliminating items with factor
loadings <0.40 and with factor cross-loadings >0.4, 23
items were removed from the model, leading to a five
factor model with 19 items (see table 3). For four orig-
inal dimensions (O1, U3, U4 and U6) all items had to
beremoved from the model. The negatively worded items
from the three hospital-level dimensions (H1, H2 and
H3) merged to form one new dimension, Hospital-wide
cooperation and support (table 3, factor 1). Four positively
worded items from three dimensions (U2, U7 and H2)
formed one new dimension, Staff’s active role in promoting-
patient safety (table 3, factor 2). The two negatively worded
items (B3 and B4) were removed from the model leaving
the dimension Supervisor/Manager Expectations and Action-
sPromoting Patient Safety (U5) with only two items (table 3,
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Table 2 HSPSC-GE dimensions and items; missing answers, mean scores and 95% Cl, per cent of positive responses and

corresponding 95% Cl (n=579)

Per cent of
Missing Floor effect Ceiling Mean score  positive responses

Dimensions/items (Cronbach’s alpha) answers (%)* (%)t effect (%)t (xClI) (=ClI)

Three hospital-level dimensions (H1-H3)

H1—Management support for patient 1.04 0.86 34.89 4.08 (+0.08) 72.74 (x2.73)

safety («=0.65)

F1. Hospital management provides 1.55 3.80 64.94 4.35 (+0.09) 82.46 (+3.13)
a work climate that promotes patient

safety.

F8. The actions of hospital management 2.59 7.25 53.71 4.04 (+0.11) 72.52 (+3.69)
show that patient safety is a top priority.

F9. Hospital management seems 3.11 7.25 47.50 3.83 (x0.11) 63.10 (+4.00)
interested in patient safety only after an

adverse event happens. (N)

H2—Teamwork across units (0=0.54) 1.04 0.17 22.45 3.99 (+0.07) 69.94 (x2.40)
F2. Hospital units do not coordinate well 2.94 9.67 46.46 3.75 (x0.12) 63.35 (+3.99)
with each other. (N)

F4. There is good cooperation among 2.42 8.64 51.47 3.94 (+0.11) 68.85 (+3.82)
hospital units that need to work together.

F6. It is often unpleasant to work with 2.59 4.32 47.15 3.96 (+0.10) 68.44 (+3.84)
staff from other hospital units. (N)

F10. Hospital units work well together to 2.07 3.45 63.56 4.32 (+0.09) 79.72 (+3.31)
provide the best care for patients.

H3—Handoffs and transitions (0:=0.73) 1.73 0.17 25.91 3.95 (+0.08) 66.65 (+2.76)
F3. Things ‘fall between the cracks’ 2.25 415 47.50 3.91 (x0.11) 67.67 (+3.86)
when transferring patients from one unit
to another. (N)

F5. Important patient care information is 2.76 3.97 55.96 4.10 (x0.10) 72.65 (+3.69)
often lost during shift changes. (N)

F7. Problems often occur in the 2.59 5.01 34.54 3.51 (x0.11) 50.18 (+4.13)
exchange of information across hospital

units. (N)

F11. Shift changes are problematic for 1.90 3.28 66.32 4.27 (+0.10) 76.23 (+3.50)
patients in this hospital. (N)

Seven unit-level dimensions (U1-U7)

U1—Teamwork within units (o=0.70) 0.17 0.17 35.92 4.37 (+0.06) 84.95 (+1.87)
A1. People support one another in this  1.55 2.59 65.11 4.45 (x0.08) 88.07 (x2.66)
unit.

A3. When a lot of work needs to be done 0.86 3ulil 7355 4.57 (£0.07) 90.94 (+2.35)
quickly, we work together as a team to

get the work done.

A4. In this unit, people treat each other  1.90 2.59 66.32 4.44 (+0.08) 86.27 (+2.83)
with respect.

A11. When one area in this unit gets 2.07 10.19 53.89 4.02 (+0.11) 74.25 (+3.60)
really busy, others help out.

U2 —Organisational learning—continuous  0.86 0.00 23.66 3.93 (+0.08) 68.14 (+x2.74)

improvement (0=0.58)

A6. We are actively doing things to 1.55 1.55 73.75 4.45 (+0.09) 82.81 (x3.10)
improve patient safety.
A9. Mistakes have led to positive 2.94 12.61 33.33 3.58 (+0.11) 56.05 (+4.11)

changes here.

Continued
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Per cent of
Missing Floor effect Ceiling Mean score  positive responses
Dimensions/items (Cronbach’s alpha) answers (%)* (%)t effect (%)t (=CI) (=ClI)

U3 —Non-punitive response to error 1.38 2.59 12.95 3.40 (x0.09) 49.21 (x2.86)
(0=0.59)

A12. When an event is reported, it feels 2.42 11.74 46.46 3.71 (x0.12) 61.95 (+4.01)
like the person is being written up, not
the problem.(N)

U4 — Staffing (0=0.45) 0.69 0.00 3.63 3.34 (+0.08)  53.68 (+2.44)

A5. Staff in this unit work longer hours 2.94 28.15 29.88 3.01 (x0.13) 42.53 (x4.09)
than is best for patient care. (N)

A14. We work in ‘crisis mode’ tryingto  2.07 33.85 16.58 2.72 (x0.13) 40.21 (+4.04)
do too much, too quickly. (N)

B1. My supervisor/manager says a good 0.86 6.04 52.33 4.18 (+0.09) 80.49 (+3.24)
word when he/she sees a job done

according to established patient safety

procedures.

B3. Whenever pressure builds up, my 2.25 18.31 40.93 3.46 (+0.13) 55.65 (+4.10)
supervisor/manager wants us to work
faster, even if it means taking shortcuts.

(N)

U6—Feedback and communication about  0.52 0.52 27.81 4.08 (x0.07) 71.72 (x2.62)
error (0=0.57)

C3. We are informed about errors that 3.80 3.63 44.73 3.98 (+0.10) 68.04 (+3.88)
happen in this unit.

U7 —Communication openness (0:=0.35) 1.04 0.52 9.33 3.51 (x0.07) 55.51 (+2.52)

Continued
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Table 2 Continued

Per cent of
Missing Floor effect Ceiling Mean score  positive responses

Dimensions/items (Cronbach’s alpha) answers (%)* (%)t effect (%)t (=CI) (=CI)

C4. Staff feel free to question the 4.66 25.22 14.51 2.70 (x0.12) 31.88 (x3.89)
decisions or actions of those with more

authority.

C6. Staff are afraid to ask questions 1.55 6.74 45.94 3.92 (x0.10) 66.67 (+3.87)
when something does not seem right. (N)

Two outcome dimensions (01-02)

O1—Overall perceptions of patient safety  1.04 0.17 21.24 3.94 (x0.07) 69.34 (+2.25)

(0=0.40)

A10. It is just by chance that more 2.59 9.84 54.92 3.95 (x0.12) 68.79 (+3.83)
serious mistakes do not happen around

here. (N)

A15. Patient safety is never sacrificed to 2.76 10.02 5717 4.15 (£0.11) 79.40 (+3.34)
get more work done.

A17. We have patient safety problems in 1.90 12.95 50.95 3.77 (x0.12) 62.50 (+3.98)
this unit. (N)

A18. Our procedures and systems 1.38 8.46 47.84 3.88 (+0.11) 67.08 (+3.86)
are good at preventing errors from

happening.

02 —Frequency of events reported (0=0.87) 0.35 4.66 21.07 3.39 (x0.10) 47.21 (x3.54)
D1. When a mistake is made, but is 0.69 9.84 30.05 3.34 (x0.11) 46.26 (+4.08)
caught and corrected before affecting
the patient, how often is this reported?

D2. When a mistake is made, but has no 1.90 10.36 24.70 3.23 (x0.11) 40.49 (+4.04)
potential to harm the patient, how often

is this reported?

D3. When a mistake is made that could 2.42 9.84 40.07 3.61 (x0.12) 55.04 (+4.11)
harm the patient, but does not, how

often is this reported?

Two single item outcomes (E1, G1)

E1. Patient safety grade 0.52 0.17 11.74 3.64 (+0.06) 54.69 (+4.07)

G1. Number of events reported 6.56 78.07 1.04 NA 16.45 (£3.13)§

(N) denotes negatively worded items; total sample n=579.

*Percentage of missing answers before imputation.
TPercentage of participants indicating lowest answer category.
FPercentage of participants indicating highest answer category.

§Percentage of participants reporting one or more errors in the past 12 months.
HSPSC-GE, Georgian version of the Hospital Survey on Patient Safety Culture; NA, not applicable.

factor 5). Two dimensions, Frequency of Events Reported and
Teamwork within Units (O2 and Ul), were independently
present in the model (table 3, factors 3 and 4).

Fit of the data with different factor models

CFA of the EFA-based five-factor model using the testing
subsample (n=279) resulted in acceptable fit indices. In
contrast, CFA of the 12-factor model with the complete
sample (n=558) resulted in poor model fit. Next, to
account for the item wording, we extended the model
with additional method factors for negatively worded and
positively worded items, which improved the model fit.
The results of the three CFAs are presented in table 4.

DISCUSSION

In this study, we evaluated the psychometric properties
of the HSPSC-GE. The original 12-factor model demon-
strated poor fit with our data and internal consistency of
many dimensions was not satisfactory. We were also able
to show that parts of the instrument are relatively stable
and demonstrate acceptable psychometric properties.

In our study, 8 out of 12 dimensions of PSC showed
poor internal consistency. Four of these, namely Ouverall
Perceptions of Patient Safety, Staffing, Non-punitive Response
to Error and Feedback and Communication about Error, were
completely eliminated during EFA. Other validation
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Table 3 Rotated factor structure of the five-factor model resulting from the EFA

Factor (o)/item

Factor loadings

Factor 1: Hospital-wide cooperation and support (0=0.79)

F2. Hospital units do not coordinate well with each other. (N) 0.55
F3. Things ‘fall between the cracks’ when transferring patients from one unit to another. (N) 0.64
F5. Important patient care information is often lost during shift changes. (N) 0.67
F6. It is often unpleasant to work with staff from other hospital units. (N) 0.57
F7. Problems often occur in the exchange of information across hospital units. (N) 0.57

F9. Hospital management seems interested in patient safety only after an adverse event happens.  0.52

(N)

F11. Shift changes are problematic for patients in this hospital. (N) 0.58
Factor 2: Staff's active role in promoting patient safety (0=0.77)

A6. We are actively doing things to improve patient safety. 0.62

A13. After we make changes to improve patient safety, we evaluate their effectiveness. 0.66

C2. Staff will freely speak up if they see something that may negatively affect patient care. 0.73

F4. There is good cooperation among hospital units that need to work together. 0.69

Factor 3: Frequency of events reported (0=0.87)

D1. When a mistake is made, but is caught and corrected before affecting the patient, how often is  0.86

this reported?

D2. When a mistake is made, but has no potential to harm the patient, how often is this reported?  0.89

D3. When a mistake is made that could harm the patient, but does not, how often is this reported? 0.70

Factor 4: Teamwork within units (0=0.71)
A1. People support one another in this unit.

0.86

A3. When a lot of work needs to be done quickly, we work together as a team to get the work done. 0.51

A4. In this unit, people treat each other with respect. 0.74
Factor 5: Supervisor/manager expectations and actions promoting patient safety (0:=0.65)

B1. My supervisor/manager says a good word when he/she sees a job done according to 0.52

established patient safety procedures.

B2. My supervisor/manager seriously considers staff suggestions for improving patient safety. 0.94

The table demonstrates standardised regression coefficients for items remaining in the model.
Underlined denotes new dimensions that were not part of original 12-factor model.

(N) denotes negatively worded items.
EFA, exploratory factor analysis.

studies have found similar problems with the dimensions
Overall Perceptions of Safety6 91921 and Hospital Management
Support for Patient Safetyand Staffing." Also, the dimensions
Communication Openness—Continuous Learning and Feed-
back and Communication about Error often merge together
into one common factor.®?*"*® These dimensions may be
particularly unstable in translated versions, indicating the
need for improvement in the item set and/or wording to
support international use of the instrument.

Our results demonstrate that study participants
responded differently to positively and negatively worded
items. In general, negatively worded items had lower
mean values and percentages of positive responses,
compared with positively worded items. In the alterna-
tive five-factor model, disproportionately more nega-
tively worded items were eliminated. Moreover, in our
EFA-based model all five dimensions consisted either
entirely of positively or negatively worded items. Finally,

our extended model that accounted for the reversed item
bias resulted in better fit indices, demonstrating that at
least part of the variance in our data can be explained
by direction of item wording. These results may suggest
that study participants perceive and interpret positively
and negatively worded items differently. HSPSC-GE has
the same item composition and wording as the original
US version,® and so it may be reasonable to suggest that
the reversed item bias is an inherent part to the original
instrument design, rather than a feature of the local
version. As such, it may affect other language versions
of the instruments as well. Similarly, significant effect of
item wording on per cent of positive scores was reported
by the experimental study using HSPSC,” where control
group was asked to fill in the 19 items from HSPSC with
original wording, while the wording of the same items was
reversed for the study group. The authors concluded that
the wording may affect the outcomes, and, to facilitate
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Table 4
additional method factors

Indices of confirmatory factor analyses using the original 12-factor model, the EFA-based five-factor model and

Criteria for good Original 12-factor

Original model

extended with EFA-based five-

Model fit indices in CFA model fit* model T method factors factor model §
Sample size NA 558 558 2791
Number of factors NA 12 12 9
x*/df <3.00 &3 2.8 2.2
Root mean square error of approximation <0.08 0.065 0.057 0.065
(RMSEA)

Standardised root mean square residuals  <0.07 0.081 0.070 0.068
(SRMR)

Goodness of fit index (GFI) >0.90 0.81 0.85 0.89
Adjusted GFI >0.90 0.77 0.82 0.86
Normed fit index >0.95 0.67 0.73 0.84
Comparative fit index >0.90 >0.90 0.74 0.80 0.90
Tucker-Lewis Index/non-normed fit index  >0.90 0.70 0.77 0.88

non-normed fit index

*Model fits in accordance with Hair et al."®
TAIll 12 dimensions of the original model (H1-H3, U1-U7, 01-02).

FOriginal 12-factor model, extended with method factors for positively and negatively worded items.
§EFA-based five-factor model (19 items from dimensions 02, H1, H2, H3, U1, U2, U5 and U7).

{[Testing subsample.

CFA, confirmatory factor analysis; EFA, exploratory factor analysis; NA, not applicable.

reliable measurement of various components of PSC,
they argue for balancing out the number of positively and
negatively worded items within all dimensions. Studies
using the HSPSC frequently report less positive results
for dimensions with predominantly negatively worded
items (Non-punitive Response to Error, Staffing and Hospital
Handoffs and Transitions).” ** ** Although these dimen-
sions may represent truly problematic aspects of hospital
safety culture, rather lower scores may be at least partially
explained by the reversed item bias (reduced scores on
negatively worded items) coupled with unequal presence
of negatively worded items in PSC dimensions. There-
fore, this method bias should be taken into account when
using the HSPSC, while interpreting and comparing the
results, as well as in factor analyses.

Relatively limited internal consistency and construct
validity in our results may be partially due to characteris-
tics of the study population, and not just by properties of
the instrument. Specifically, because the concept of PSC is
relatively new for Georgian healthcare, participants might
find it difficult to associate certain ideas or behaviours
with common constructs. This can be addressed with
targeted educational activities and trainings, familiar-
ising healthcare personnel with relevant concepts. Addi-
tionally, we observed considerable ceiling effect in most
PSC dimensions, indicating a grouping of the results on
the highest response category. One could speculate on
different factors ‘pushing’ the results towards the positive
end. This might be factors associated with study method,
like social desirability bias,” but also factors associated

with participants, like, for example, fear of retribution or
possibly lower expectations regarding patient safety-re-
lated issues. The factors associated with the sample might
be mitigated through education and training. The same
analysis using a sample of participants with a more struc-
tured and somewhat shared understanding of concepts of
PSC could result in better properties of the instrument.
This should be considered in further investigations on
safety culture in Georgian hospitals.

One of the purposes of PSC assessment is to compare
the results between different settings (unit/team, hospi-
tals, healthcare systems) or time periods (monitoring the
change over time). In order to support such compari-
sons, a common measurement instrument should be
used, which has adequate psychometric properties for all
settings. Although our results demonstrate considerably
limited psychometric properties of the HSPSC-GE and
that some dimensions with extremely limited internal
consistency should be interpreted with caution, we still
argue against significant changes in the factor struc-
ture and item composition. Several arguments can
support this claim: (1) First, the psychometric proper-
ties, including the dimensionality of the HSPSC-GE may
change in time with the evolution of the field of PSC in
Georgian healthcare, as the study participants will have
increasingly shared understanding and perception of
PSC in their organisations. Exposure of study partici-
pants to the internationally shared concepts may also
facilitate this process. (2) Using the common item set will
ensure continuous collection of local data on a common
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spectrum of relevant items for future analysis, and the
ability to compare results with studies from other devel-
oped countries and low/middle-income countries. (3)
Because problems with some dimensions and items are
not unique to our study, but reported rather frequently in
validation studies in different languages, the instrument
needs to be improved on a larger, international level. (4)
And finally, even though the dimensionality of the instru-
ment, as well as its understanding by the participants may
vary, the individual items of the instrument are still rele-
vant for the field of PSC and thus should be monitored
further.

Limitations

This is the first study validating an established PSC instru-
ment in Georgian healthcare. While we used a large data
set from three hospitals, our findings are limited by the
study sample which included only general hospitals with
more than 100 hospital beds and should not be gener-
alised to smaller or specialised hospitals in Georgia. The
generalisability of our results may be also limited by the
modest response rate, which however is comparable
to similar studies. In 2018, the Agency for Healthcare
Research and Quality comparative database report®
reported average response rate of 56%, ranging from
12% to 100%. According to a recent review, response rate
in comparable validation studies from other countries
may go as low as 23%.” Moreover, the poor performance
of the instrument in our sample might be bound to the
language version we developed for this study, and this
should be taken into consideration in further investiga-
tions of safety culture in Georgia. Lastly, we were not able
to include the association of PSC with objective patient
outcomes of the hospitals (external validity). However,
there is growing evidence supporting the positive correla-
tion between PSC and various outcome variables.”

CONCLUSIONS

HSPSC-GE demonstrated poor psychometric properties,
and many items and dimensions may need to be further
developed. However, parts of the instrument demon-
strated sufficient internal consistency and acceptable
reliability to be used in studies of PSC in Georgian hospi-
tals. We were able to demonstrate that negatively worded
items may be prone to reversed item bias, which may have
an effect on the mean values, as well as on dimensionality
of the instrument. It is likely that this effect is inherent in
the HSPSC design, and so should be accounted for when
interpreting and comparing results, and when analysing
the psychometric properties of any language version.
Since the problems we found with various dimensions are
not unique for our sample, improvement of the instru-
ment should be done on the global, not a local scale.
Meanwhile, HSPSC-GE extracts necessary information
for developing PSC in healthcare organisations, and we
recommend using it in its full form to facilitate further
analysis of results and development of the field.
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