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Abstract

Safety Climate has been acknowledged as an unspecific factor influencing patient safety.
However, studies rarely provide in-depth analysis of climate data. As a helpful approach, the
concept of “climate strength” has been proposed. In the present study we tested the hypoth-
eses that even if safety climate remains stable on mean-level across time, differences might
be evident in strength or shape. The data of two hospitals participating in a large national
quality improvement program were analysed for differences in climate profiles at two mea-
surement occasions. We analysed differences on mean-level, differences in percent prob-
lematic response, agreement within groups, and frequency histograms in two large
hospitals in Switzerland at two measurement occasions (2013 and 2015) applying the
Safety Climate Survey. In total, survey responses of 1193 individuals were included in the
analyses. Overall, small but significant differences on mean-level of safety climate emerged
for some subgroups. Also, although agreement was strong at both time-points within
groups, tendencies of divergence or consensus were present in both hospitals. Depending
on subgroup and analyses chosen, differences were more or less pronounced. The present
study illustrated that taking several measures into account and describing safety climate
from different perspectives is necessary in order to fully understand differences and trends
within groups and to develop interventions addressing the needs of different groups more
precisely.

Introduction

Safety climate (SC) has become a well-established context variable in the analysis of work envi-
ronment. Safety culture refers to shared beliefs, values, attitudes and behaviour regarding
safety within an organization [1] whereas patient safety climate is defined as ,,the measurable
components of safety culture”[2]. It has been shown in a variety of studies that safety climate
plays an important role in reducing or preventing patient safety incidents such as treatment
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errors or readmissions [3-5]. Medication errors, for example, are less frequent in units with
high safety climate [6]. Also, 30-day-hospital readmission rates are lower for patients treated in
units where frontline staff rate safety climate as high [5].

Assessment of safety climate

Although safety climate has been recognized as one important aspect for ameliorating patient
safety, studies rarely provide in-depth analysis of climate data. The main body of research
focuses on mean level of climate, its association with outcomes measures or mean level differ-
ences between groups or time points [7-9]. Individual ratings are almost always aggregated to
means. Mean values are then used as indicator for high or low safety climate. While it has been
widely acknowledged that safety climate may be perceived differently in different units or may
vary between hierarchical and professional groups even within one organization [8,10,11] it is
mostly neglected that safety climate may also be perceived differently within one unit or group.
As a helpful approach, the concept of “climate strength” is beginning to gain attention of
patient safety climate researchers [12]. The notion “climate strength” is established and has
been studied in organisational research [13,14]. As opposed to “level”, which describes safety
climate on mean-level, “strength” refers to the degree of consensus among members within a
group. Strong climate indicates strong consensus between the raters concerning their percep-
tion of safety climate, whereas weak climate indicates variability between raters. Within-group
agreement (climate strength) has been promoted as an additional dimension of analyses. It has
been shown that climate strength moderates the relationship between for example organiza-
tional climate and customer orientation or organizational climate and absenteeism. To analyse
the question of whether a collective shift in a cohesive group towards a more favourable cli-
mate or rather the convergence of perceptions within a group even on a lower level is more
important, strength and shape need to be taken into account.

Climate strength and patient safety

In the realm of patient safety research and the reduction of patient safety incidents the concept
of climate strength is still new [12,15]. In their work, Ginsburg and Oore strongly recommend
the use of”safety profiles” to describe safety climate within a given group, including level,
strength and shape as instructive measures describing the climate in a given unit. In their
study, Ginsburg and Oore investigated safety climate in 24 emergency departments (ED) in
Canada. Their results illustrate that in different ED’s with the same safety climate rating on
mean-level, diverse subgroups and different degrees of interrater-agreement come to light
when additionally safety climate shape and strength are investigated [12]. Zohar reports that a
positive safety climate was associated with safety behaviour concerning medication safety and
emergency safety behaviour. Climate strength was of additional explanatory power insofar as
strong climate even further predicted safety behaviour concerning medication and emergency
situations [16]. Generally, studies investigating climate strength consistently report strong
climate as a positive aspect as opposed to weak climate. This is true even for strong negative cli-
mate as this represents an unanimous team perception, which as a whole might be open for
interventions to improve safety climate. Weak climate, however, reflects disagreement

within a group which leads to inconsistent behaviour and is more difficult to address by
interventions.

Safety climate and quality improvement programs

Safety climate is a common parameter evaluated in quality improvement programs. It is
expected that such programs will have positive effects on (mean) safety climate ratings.
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However, it is unknown whether differences on mean level necessarily are the only or the
genuine effect of improvement programs on safety climate. In particular as studies often fail
to show any changes on mean level even if analyses are conducted on unit-level [17]. It is
possible that effects of improvement programs rather affect climate strength and shape.
Activities within the scope of a quality improvement program might support the establish-
ment of shared mental models concerning safety within units, hence, leading to stronger
climate, i.e., consensus among group members, even if climate on mean level remains
unaffected.

Although the analysis of climate profiles is becoming more visible in the literature, to the
best of our knowledge, no studies analysing patient safety climate profiles across time points
exist. Hence, the purpose of the present study was to add to the growing body of research by
analysing climate level and strength in different groups across time. In the present paper, dif-
ferences in climate profiles across time are analysed in two hospitals participating in a large
national quality improvement program. We analysed differences on mean-level, strength
and shape between the two large hospitals in Switzerland at two measurement occasions (15
months). Analyses focussed on the investigation of possible climate differences between time-
points within subgroups. Although subgroups were not large enough to analyse all theoretical
possibilities, pronounced subgroups existed to exemplary illustrate the advantage of profile
analyses over single-measure mean-level analyses. Data were collected within the scope of a
large national improvement program; hence, differences in climate might indicate effects of
the program. In the present study we specifically tested the following two hypotheses. First, are
there mean-level differences in the evaluation of safety climate between the two measurement
occasions (conventional approach)? And, second, how does the variation of safety-climate-
evaluations change within subgroups across time even if no mean-level differences might be
observable (profile approach).

Method
Design

A national quality improvement program was scheduled between summer 2013 and summer
2015 by the Swiss Patient Safety Foundation [18,19]. The main objective of the program was
the implementation of the surgical checklist in Switzerland. Part of the program consisted of a
specific improvement intervention with 10 participating hospitals. For the purpose of the pres-
ent study, two hospitals were chosen out of the ten for several reasons. First, within-hospital
samples were large enough to warrant further division into subgroups. Second, hospitals had
special characteristics that made them interesting candidates for exploratory analyses. Hospital
one was a group of three hospitals merged under one umbrella brand. Thus, the question was
whether regional differences were more important than the common umbrella brand. Hospital
two was a large university hospital and included staff working either on ward or in operating
rooms (OR). Hospitals were contractually bound to implement the checklist and execute man-
datory activities during the program such as training of checklist use, education of staff, and
local adaptation of checklist. Also, explicit support by leadership, promotion by local champi-
ons, and establishing a cross-professional team were mandatory components of the program.
Additionally, to facilitate exchange and learning between hospitals, 4 mandatory workshops
were held during the 2 years of program execution. The implementation program aimed at:
first, comprehensively establish the use of the surgical checklist at every procedure in every
patient. Second, on a more general level, it aimed at raising awareness concerning patient
safety issues and the opportunities for staff to improve patient safety in every day routines.
Effects of the intervention, the training and use of the surgical checklist as well as the general
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