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Abstract

Objective: To assess the variability of safety culture dimension scores and their associated rank-
ings depending on three different scoring strategies using the Hospital Survey On Patient Safety
Culture (HSOPS).

Design: Cross-sectional study using a self-administered questionnaire.

Setting: The study was conducted in an 1836-bed acute-care French university hospital with an
annual volume of 135999 stays, between April 2013 and November 2014.

Participants: All caregivers and technical-administrative staff with at least 6 months of employ-
ment, spending at least half of their working time in the hospital, were asked to participate.
Intervention: None.

Main outcome measure: The variability of the HSOPS results using three different scoring meth-
ods: the percentage of positive responses recommended by the Agency for Healthcare Research
and Quality, the averaged individual means and the averaged individual sums.

Results: The response rate was 78.6% (n = 3978). The percentage of positive responses resulted in
lower scores compared to averaged individual means and averaged individual sums in the six
least developed dimensions, and gave more widely spread scores and greater 95Cls in the six
most developed dimensions. Department rankings also varied greatly depending on the scoring
methods.

Conclusion: The values of the HSOPS scores and their corresponding rankings greatly depended
on the computation method. This finding shows how important it is to agree on the use of the
same scoring strategies, before broadly comparing results within and across organizations.

Key words: patient safety, healthcare benchmarking, safety management, survey

Introduction . . .
group Values, attltudes, perceptlons, competenc1es and patterns

Patient safety culture, as defined by the Agency for Healthcare of behavior that determine the commitment to, and the style and
Research and Quality (AHRQ), is ‘the product of individual and proficiency of, an organization’s health and safety management’ [1].
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The need to measure patient safety in healthcare appears central and
has been the subject of numerous studies [2-6].

Numerous tools have been designed to measure safety culture in
various designs and settings. Among them, the most widely used in
hospital-wide designs is the Hospital Survey on Patient Safety
Culture (HSOPS), set up in 2004 by the US Agency for Healthcare
Research and Quality (AHRQ) [1]. The HSOPS is a self-
administered questionnaire including 42 items used to calculate
composite scores for 12 dimensions of safety culture. Although the
main purpose of this questionnaire is the assessment of quality
improvement, the results of the HSOPS could have substantial pol-
icy implications when used to conduct comparisons within and
across organizations. In 2014, 653 US hospitals participated in the
sixth nationwide HSOPS [7]. The managers received a feedback
report comparing their results to the comparative database, helping
them identify strengths and opportunities for improvement in their
hospital’s patient safety culture. In 2010, the French National
Health Authority (Haute Autorité de Santé, HAS) introduced a new
criterion relative to the patient safety culture in the national
accreditation process of all French hospitals, demonstrating the
growing importance of the survey results for healthcare decision-
makers [8].

Using the HSOPS, many studies have reported culture safety var-
iations among healthcare facilities, departments or occupational cat-
egories of healthcare workers in North America [9-12], Europe
[13-22], Asia [23-27] and the Middle East [28-30]. Surprisingly,
three different aggregation methods were used to compound
dimension-level scores in these studies. Whatever the context or the
purpose of the studies, the three methods were used without specific
explanation Briefly, dimension scores were calculated (i) as recom-
mended by AHRQ guidelines by dividing the total number of posi-
tive responses in the dimension by the total number of responses,
(ii) by averaging individual means of the items within a dimension,
or (iii) by averaging individual sums of the items within a dimen-
sion. See the Methods section for further details.

Several studies found substantial variations for HSOPS results
between hospitals and between countries [7, 22, 27]. While HSOPS
score differences undoubtedly reflected true variations in patient
safety culture, the use of different aggregation rules for the compos-
ite scores could bias the comparisons. Although never considered
for the HSOPS questionnaire, inconsistencies relating to the scoring
methods have already been reported for the use of other composite
scores in the field of health service performance studies [31, 32].
Knowing that comparison of HSOPS results could impact safety cul-
ture enhancement policies, the possible variability between the three
scoring methods raises questions.

The main goal of this study was to assess the variability of safety
culture dimension scores and their associated rankings depending on
three different scoring strategies. We expect that our findings will
guide researchers who plan to compare patient safety culture levels
in their units or hospitals based on the most appropriate scoring
method.

Methods
Study design

We conducted a cross-sectional study using a self-administered ques-
tionnaire. The project was submitted for advisory purposes to an
independent protection committee (IRB00006705), and received its
approval from the French National Commission for Information
Technology and Civil Liberties (CNIL).

Setting

The study was conducted at a single university-affiliated hospital
with a capacity of 1836 beds. The study site reported 135 999 stays
in 2014. The hospital staff comprised 4422 registered paramedical
staff and 642 board-certified physicians, the vast majority of them
hospital specialists.

Participants

Eligible participants were full-time or part-time (half-time or more)
employees with at least 6 months of employment in clinical, labora-
tory/pathology, radiology or pharmacy departments.

Data collection
The data collection was conducted anonymously on a volunteer

basis, department by department, between April 2013 and
September 2014.

Questionnaire and variables
The French version of the HSOPS was used to assess the level of
safety culture in our setting. The present analysis takes into account
the 42 items covering the 12 dimensions that were included in the
original HSOPS questionnaire. Eighteen items were negatively
worded

Each item was answered on a five-point Likert scale, from
‘Strongly disagree’ (1 point) to ‘Strongly agree’ (5 points), or from
‘Never’ to ‘Always’ when relevant. A global safety grade between
‘poor’ and ‘excellent’ and the numbers of reported incidents in the
past 12 months were also assessed but were not used to compute
any of the 12 dimension scores.

Scoring methods

Before analysis, the coding of negatively worded items were reversed
so that high-value answers would always be associated with a more
highly developed safety culture. Then three methods were compared:
(1) the percentage of positive responses, (2) the averaged individual
means and (3) the averaged individual sums.

1) Percentage of positive responses (M1)

The first dimension score computation method was the percentage
of positive answers defined as values of 4 (‘Agree’) or 5 (‘Strongly
agree’). Following AHRQ guidelines, the first step was to obtain, for
each item, the percentage of respondents who answered it positively
among non-missing answers [1]. Then unweighted averages of those
percentages were computed for each dimension. By definition this
method was a mean of percentages, hence resulting in dimension
scores ranging from zero to 100.

2) Averaged individual means (M2)

The second method first required the case-wise computation of indi-
vidual means across the three or four items in a dimension, followed
by an averaging within dimensions. Given that each individual item
response ranged from one to five, M2 dimension scores varied to the
same extent.

3) Averaged individual sums (M3)
The last method we found was only present in three studies [23, 24, 27].
First, individual sums were assessed over dimensions with missing
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responses accounting for zero. Those were then averaged within
dimensions. Thus, three-item dimensions scores ranged from 1 to
15, whereas four-items dimension scores ranged from 1 to 20.

Statistical analysis

The usual descriptive statistics were used to describe the sample
characteristics. Qualitative variables were reported as numbers and
percentages, while quantitative variables were reported as means
with standard deviations or medians with the range.

Dimension scores were assessed with M1, M2 and M3 within
each of the 14 departments. Rankings were then obtained for each
dimension and each scoring method by simply ordering the com-
puted scores, with the first rank attributed to the highest score.
Absolute rank differences were calculated for each department in
each dimension as the absolute value of the difference between its
rank using a method and its rank using another method. The sum of
such absolute rank differences between two methods x and y across
all departments is noted SARDy ;. These SARDs can range from zero

(no difference in ranks between the two methods) to trunc( ) (the

two methods give opposite rankings) for a variable with ¢ categories.
Dimension scores, rankings and SARDs were also computed for the
other respondent characteristics included, for illustrative purposes.

For comparability, dimension scores obtained with the M2 and
M3 methods were rescaled in order to vary from zero to 100. Since
this was done using linear transformations only, they did not impair
the ranking process.

Seeking a single way to calculate 95% confidence intervals
(95ClIs) for dimension scores of all three scoring strategies, we esti-
mated them using the percentile bootstrap method from 5000 sam-
ples. Bootstrap estimators of M2 and M3 95CIs where compared
with those obtained from normal distribution approximation.

Analyses were performed using Stata software release 11
(StataCorp. 2009. College Station, TX, USA: StataCorp LP).

Results

Respondent characteristics

The overall response rate was 78.6% (n = 3978). After the exclusion
of 90 questionnaires due to the discovery of exclusion criteria
(Fig. 1), the analytical sample consisted of 3888 survey question-
naires. Females accounted for 80.6% of the responses (Table 1).

Scores variability

M2 and M3 strategies globally attributed higher dimension scores
than M1. According to M1, the two most developed dimensions
were ‘teamwork within hospital units’ (M1 = 62.7%; M2 = 63.4%
and M3 = 65.2%) and ‘communication openness’ (M1 = 59.4%;
M2 = 62.4% and M3 = 62.9%), while the two least developed
dimensions were ‘hospital handoffs and transitions’ (M1 = 25.4%;
M2 =46.9% and M3 = 51.7%) and ‘hospital management support’
(M1 = 20.2%; M2 = 41.7% and M3 = 46.1%).

In all 12 dimensions, score values varied across scoring methods
for a given department. For instance, in the most developed dimen-
sion, the score of the worst department (F) increased by more than
10% from M1 to M3, increasing from 46.9% to 57.7% (Fig. 2). In
contrast, for the best ranked departments in the same dimension,
scores tended to decrease from M1 to M3 on a smaller scale: depart-
ment G for example decreased its score from 72.4% to 70.2%. This
pattern of variability reduction was also found in five other

dimensions (see additional figures in Supplemental Digital Content
A, which show caterpillar-type plots with M1, M2 and M3 depart-
ment score point estimates and bootstrap 95ClIs for all dimensions).
Notably, these six dimensions were the most developed ones in the

Eligible hospital staff
(n=5,064)

H Non-respondents (n = 1,086)

Respondents
(n=3,978)

Excluded (n = 90)*
- Response to fewer than half of the items (n = 64)
- Response to less than one entire section (n = 58)
- Same non-neutral response to every item (n = 19)

Analytical sample
(n=3,888)

* A respondent may have more than one exclusion criterion

Figure 1 Survey participation.

Table 1 Characteristics of the participants (n = 3888)

Characteristics N (%)
Female 3016 (80.6)
Age classes (years)
Up to 35 1406 (37.5)
36-45 966 (25.7)
46-55 967 (25.7)
56 or older 415 (11.1)
Seniority in current unit (years)
Upto1l 460 (12.1)
1-2 652 (17.2)
3-5 982 (25.9)
6 or more 1698 (44.8)
Healthcare occupation 2665 (69.9)
Nurse 1323 (34.7)
Nursing assistant 706 (18.5)
Physician 457 (12.0)
Other healthcare 179 (4.7)
Non-healthcare occupation 1148 (30.1)
Technical 775 (20.3)
Administrative 347 (9.1)
Other non-healthcare 6(0.7)
Department
Couple—children 591 (15.2)
Orthopedics, traumatology 466 (12.0)
Multidisciplinary medicine 415 (10.7)
Anesthesia, reanimation 337 (8.7)
Thorax, vessels 310 (8.0)
Biology 303 (7.8)
Emergency, acute medicine 302 (7.8)
Gastroenterology, uronephrology 300 (7.7)
Psychiatry, neurology 266 (6.9)
Oncology 158 (4.1)
Operating rooms 153 (3.9)
Imaging 150 (3.9)
Pharmacy 97 (2.5)
Management, home care 32 (0.8)
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Figure 2 ‘Teamwork within hospital units’ dimension scores. X-axis: ordered de-identified departments for each method. Y-axis: rescaled score.

study according to M1 scores from the AHRQ, all above the median
of 42%.

In the other six dimensions, M1 scores were always lower than
their M2 and M3 counterparts. For example, in the least developed
‘hospital management support’ dimension, the last department
according to M1 more than tripled its score, increasing from 14.6%
with M1 to 47.5% with M3 (Fig. 3).

Ranking variability

The greatest department ranking discordances between methods in
terms of SARD were found in the ‘hospital handoffs and transitions’
dimension (Table 2). As depicted, SARDs could reach moderately
high values with SARD,, = 48, SARD, 5 = 48 and SARD,; = 4.
The closeness shown between M2 and M3 rankings, compared to
M1 and M2 or M1 and M3 was observed in all dimensions (see
additional tables in Supplemental Digital Content B, which show
subgroup scores using M1, M2 and M3 with their associated ranks
and SARD for all dimensions).

As for score values, variability patterns were different for the six
most developed dimensions and the six least developed dimensions.
In the six most developed dimensions cited above, SARD;, for
departments ranged from 2 in ‘teamwork within hospital units’ to
20 in ‘“frequency of event reporting,” with a median of 12 (mean =
11.0). Although for the six least developed dimensions these sums
were much higher and increased from 12 in ‘staffing’ to 48 in ‘hos-
pital management support,” with a median of 14 (mean = 24.7).

Finally, bootstrap estimations of 95CIs with the percentile method
were consistent with normal approximation estimations for M2 and
M3 (data not shown). In all dimensions, M1 always had the widest

95CIs while they were quite similar in width between M2 and M3.
Moreover, the 95CIs of the scores were almost systematically overlap-
ping within each scoring method. Thus, few departments could be
confidently placed in the top or bottom quartiles of the league table.

Discussion

This study highlights the heterogeneity of the results obtained by the
three scoring methods used to assess levels of perceived safety cul-
ture from the HSOPS, showing that dimensional score values as well
as their associated rankings could vary substantially across these
methods. In particular, the recommended method, M1, gave lower
scores in the six least developed dimensions and overall varied
more. In conjunction with the overlapping 95ClIs, this led to sub-
stantial ranking variations across methods for the 14 departments.
We found seven studies conducted in various settings (three in
Europe, three in the Middle East, one in the USA) that computed
scores using M1 and M2 [12-14, 18, 28-30]. Many discrepancies
between M1 and M2 could be observed: for instance, in the study
reported by El-Jardali et al. [29], who analyzed a comparable num-
ber of questionnaires (z = 2572) in a similar setting, the ‘overall per-
ception of safety’ dimension, which ranked fourth with M1,
dropped to the eighth place with M2, while the ‘frequency of event
reporting’ dimension, which ranked eighth, rose to fifth place.
Unweighted means of M1, M2 and M3 dimensional scores along
with several summary statistics at a continental level are presented
in the Supplemental Digital Content C. Interestingly, the same pat-
tern as in our study appeared. In all studies, greater variability was
noted in the six most developed dimensions according to M1, while
in the six others it attributed lower dimensional scores [13, 14, 18,
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Figure 3 ‘Hospital management support’ dimension scores for each department. X-axis: ordered de-identified departments for each method. Y-axis: rescaled

score.

28, 29]. As an example from the study of Ballangrud ez al. [14],
even though the ‘frequency of event reporting’ dimension was the
least developed one according to both M1 and M2, its associated
scores were 18% and 42.5%, respectively. As shown in the
Supplemental Digital Content C, this remained true for continental
scores as well, despite the diversity of study designs and settings.

Variations in score values and rankings can be explained by the
specific properties of the three scoring methods. The main discrepan-
cies were found when comparing M1 with M2 and M1 with M3.
M1 is a percentage of positive responses obtained by a prior dichot-
omization of item responses. This process undoubtedly leads to a
loss of information and consequently an increase in variance, which
could help explain the lower accuracy illustrated by the widest
95CIL Neutral responses are considered as non-positive, which could
provide lower scores for the least developed dimensions. Both M2
and M3 do not transform item responses before computing the
scores. Indeed, M2 provides an averaged individual mean and M3
an averaged individual sum of all the items in each dimension.
Those two methods preserve all the information from the items and
consequently yield more accurate dimensions scores, with narrower
95Cls.

Even if close results between M2 and M3 were found, several
arguments tip the scale in favor of M2. M3 is found in only three
studies, whereas individual means are already widely used. This
method is recommended and validated for most other self-
administered questionnaires, in the same field [33] or in other simi-
lar depression scales [34]. Finally, the psychometric properties of the
original HSOPS questionnaire and most of their translated versions
were validated using M2 [1, 16, 17, 21, 24, 35].

Although the HSOPS questionnaire can be used for various pur-
poses, several studies compared HSOPS results between hospitals
and between countries. In 2014, 405 281 hospital staff respondents
from 653 US hospitals participated in the sixth nationwide HSOPS
questionnaire-based survey [7]. This database identifies areas for
internal improvement for each hospital and also provides hospital
rankings using M1. In 2013, Fujita et al. compared HSOPS results
between Japan, Taiwan and the USA using M1 and M3 [23]. The
development of such benchmarking studies demonstrates the need to
agree on the use of the same scoring strategies. These comparisons
may impact the policy-making process, including external evaluation
such as accreditation, purchasing or incentive policies. Indeed, the
ranking of hospitals based on performance composite indicators has
become common worldwide. In Great Britain, the National Health
Service (NHS) disseminated league tables, rating hospitals according
a composite score calculated with 47 indicators, to the public. In
2016, the NHS published the ‘Learning from mistakes league’ based
on a nationwide hospital staff survey, and produced a ranking for
230 hospitals [36]. In this survey, the 30 last hospitals were publicly
noted as having a ‘Poor reporting culture.” If similar studies used the
HSOPS as a methodology, the impact of the variability of the scor-
ing method might have a huge impact for the hospitals standing at
the bottom of the league. In the USA, the National Committee for
Quality Assurance (NCQA) recently developed comparable hospital
rankings based on composite scores up to 100, which reflect mem-
ber satisfaction and success in preventing and treating illness com-
pared with other Medicare plans [37]. Parallel to this, the Centers
for Medicare & Medicaid Services (CMS) and the Joint Commission
on the Accreditation of Healthcare Organizations (JCAHO)

6102 Joquwa9a( €| U0 1ash SSIDOV TVIYL Uel| uesH jo Ansiuln Aq 2708/ 6€/S89/5/6Z/19eSae-ajoie/oybiul/wiod dnoolwapeoe/:sdiy woly papeojumoq


http://intqhc.oxfordjournals.org/lookup/suppl/doi:10.1093/intqhc/mzx086/-/DC1

690

Giai et al.

Table 2 ‘Hospital handoffs and transitions’ subgroup scores using M12, M2° and M3° with their associated ranks and sums of absolute

rank differences (SARD)

Variable N (%) Scores Ranks Sums of absolute rank differences
(SARD)
M1 M2°  M3°  MI1®  M2® M3 SARD;, SARD;; SARD,;
Age classes (years) 2 2 4
45-54 967 (25.8) 27.0 47.7 521 1 1 2
<35 1406 (37.5) 26.3 471 52.2 2 2 1
35-44 966 (25.7)  24.0 46.1 51.2 3 4 3
>55 415 (11.1) 222 46.6 50.8 4 3 4
Occupation 14 12 4
Nursing assistant 706 (18.5) 34.7 48.9 53.6 1 1 1
Nurse 1323 (34.7)  29.0 46.6 517 2 3 3
Other non-healthcare 26 (0.7) 241 451 48.2 3 6 7
Other healthcare 179 (4.7) 23.7 457 51.3 4 5 4
Physician 457 (12.0) 232  45.0 499 5 7 6
Technical 775 (20.3) 19.2 47.6 51.8 6 2 2
Administrative 347 (9.1) 11.4 46.2 51.2 7 4 5
Department 36 34 14
G 310 (8.0) 31.4 471 52.4 1 6 4
D 591 (15.2) 29.0 48.5 53.0 2 1 2
F 153 (3.9) 28.7 476 523 3 4 6
B 415 (10.7) 28.6 46.8 51.9 4 8 8
H 466 (12.0) 28.5 47.1 522 N 7 7
J 337 (8.7) 284 483 528 6 2 3
E 300 (7.7) 26.7 46.0 51.3 7 9 9
N 158 (4.1) 259 479 532 8 3 1
A 302 (7.8) 248 475 523 9 5 5
C 266 (6.9) 21.9 45.3 50.4 10 11 10
K 32(0.8) 21.1 412 473 11 14 14
M 97 (2.5) 14.4 44.6 48.7 12 12 12
L 150 (3.9) 13.6 43.7 48.8 13 13 11
I 303 (7.8) 94 455 485 14 10 13
Gender 2 2 0
Female 3016 (80.6) 25.6 46.9 51.7 1 2
Male 725 (19.4) 24.6 47.2 521 2 1 1
Speciality 2 0 2
Home care, nursing home, follow-up care 378 (9. 324 485 53.5 1 2 1
Anesthesia, reanimation, emergency 771 (19 ) 28.8 48.8 53.3 2 1 2
Surgery, gynecology, obstetrics 990 (25.5) 28.6  47.1 521 3 3 3
Medicine, psychatry 1163 (29.9) 24.9 45.8 511 4 4 4
Biology, imaging, pharmacy 586 (15.1) 11.5 452  49.0 5 5 N

Ordered according to the AHRQ M1 score, n = 3888.
*M1: Percent positive scores.

"M2: Average individual mean.

°M3: Average individual sum.

produced several rankings based on composite indicators publicly
disseminated on their website as ‘Hospital Compare’ [38] and
‘Quality Check’ [39]. One part of the CMS ranking is produced
with the results of the composite score of the Survey of patients’
experiences (HCAHPS). The use of similar ranking based on the
HSOPS may also be considered by similar organizations. In France,
the HAS has produced several patient safety indicators for many
years and published the hospitals’ ranking based on the composite
scores on a public website. Moreover, the results of these indicators
were recently included in the financial incentive program for quality
improvement in healthcare, implemented in 2016 [40]. For the
moment, the HSOPS results have not been included in this program,
but we can presume a future use, given the promotion of the HSOPS
and its use in the French hospitals’ national accreditation process
[8]. Overall, given our findings on the huge variability according to

the scoring methods, healthcare decision-makers should consider
development of similar ranking based on the HSOPS with great
caution.

This study has several limitations. First, participants were
included on a volunteer basis and even with high answer rates this
may have created a selection bias. However, it is very unlikely that
the extent of this bias could have been heterogeneous among depart-
ments. Moreover, this inclusion method has been used by every
HSOPS-related study so far. Second, this survey was monocentric.
Although the results might apply less broadly, they are still valuable
at least for similar settings. As we estimated the dimensional scores
for the three strategies on the same sample, this should not challenge
the corresponding findings to a significant extent. Third, our study
was cross-sectional and therefore could not assess the impact of

scoring methods on the trending in patient safety culture over time.
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The percentage of positive responses method might be best suited
for this purpose, considering the widest range of M1 scores for the
12 dimensions observed in the survey. However, only another sur-
vey with a longitudinal design can address this question adequately.

Conclusion

The values of the HSOPS scores and their corresponding rankings
greatly depended on the computation method used. This finding
shows that agreement must be reached on the use of the same scor-
ing strategies, before broadly comparing results within and across
organizations. Overall, the variability of the three scoring methods
raises questions about the usefulness of the HSOPS results.

Supplementary material

Supplementary material is available at International Journal for Quality in
Health Care online.
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