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ABSTRACT 
 
Rationale, aims and objectives : Explicit attention to patient safety during 
surgical training is needed to improve patient safety. A positive safety climate is 
associated with greater patient safety and is a requisite for safety teaching at the 
workplace. The Safety Climate Survey (SCS) measures perceptions of safety 
climate. This study aims to take a first step in validating the SCS for use among 
surgical residents in the Netherlands and to highlight opportunities for safety 
climate improvement through changes in surgical training in the Netherlands. It 
therefore assesses (1) if the SCS can be used to assess surgical residents' 
perceptions of the safety climate in Dutch teaching hospitals; and (2) how, 
according to SCS results, these residents perceive the safety climate in Dutch 
teaching hospitals. 
Methods : In a cross-sectional study conducted in February 2011, a Dutch 
translation of the SCS was administered to all general surgical residents in the 
Netherlands. Face validity and internal consistency were assessed, as were 
overall mean, means per item and significant differences in means between 
different groups of respondents. 
Results : In total, 306 of 390 (78%) residents completed the questionnaire. The 
SCS showed good face validity and internal consistency (Cronbach's 
alpha = 0.87). Residents reported an overall mean of 3.95 (standard deviation 
0.51) out of a maximum score of 5.00, and 52% reported an overall mean of 
4.00 or higher. Women and residents working in university hospitals gave 
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significantly lower scores. Significant differences were also found among 
hospitals and among regions. Majority of the items scored less than 4.00. 
Conclusions: The SCS is potentially useful to measure surgical residents' 
perceptions of the patient safety climate in Dutch teaching hospitals. There is 
considerable room for improvement of the patient safety climate. Surgical 
training should include better feedback, formal patient safety teaching sessions 
at the workplace and specific attention to patient safety during the introduction 
in a new hospital, and supervisors should encourage surgical residents to report 
any patient safety concern they may have. 

INTRODUCTION 

Patient safety education during surgical training is needed to improve patient 
safety 
Adverse events in health care cause considerable morbidity, mortality and costs [1, 
2]. A large proportion of in-hospital adverse events is surgery-related [2, 3]. Several 
efforts have been made to reduce the rate of adverse events in surgery. Among them 
were briefing tools and checklists, which have proven to improve quality and save 
costs and are nowadays used throughout the world [4-8]. Individual safety 
competencies have been formulated by the Canadian Patient Safety Institute, and 
team trainings such as TeamSTEPPS have been developed [9, 10]. They aim to 
further reduce human error by enhancing safety consciousness of health care workers 
and by improving cooperation among individuals. Considerable investments in 
patient safety education are required to attain sustainable improvements in patient 
safety [11, 12]. 
In the Netherlands, patient safety courses are progressively integrated in postgraduate 
medical training. However, research showed that the long-term effect of a stand-
alone patient safety course is limited. To achieve long-lasting effects, it is also 
recommended to integrate patient safety education in training at the workplace [13-
16]. 

Safety climate is one of the factors that influence patient safety and is essential 
for effective patient safety education at the workplace 
Several factors influence patient safety: institutional context, organizational and 
management factors, work environment, team factors, individual (staff) factors, task 
factors and patient characteristics [17, 18]. One important component of 
organizational and management factors is safety culture. Safety culture is commonly 
defined as ‘the product of individual values, group values, attitudes, perceptions, 
competencies and patterns of behaviour that determine the commitment to, and the 
style and proficiency of an organization's safety management’ [19, 20]. Safety 
climate can be defined as the measurable components of safety culture [20, 21]. 
Several studies report that a positive safety climate is associated with greater patient 
safety [22-25]. For teaching safety at the workplace, a positive safety climate is an 
essential requisite. 

The Safety Climate Survey measures perceptions of safety climate 
One of many surveys that measure safety climate in health care is the University of 
Texas Safety Climate Survey (SCS) [20, 26-30]. It was developed by Sexton and 
colleagues, who extracted seven items related to safety climate from the larger Safety 
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Attitudes Questionnaire. They added 14 items that had been linked to safety and 
performance outcomes in prior aviation research or were identified through 
discussions with hospital executives, quality experts and other end-users. This 
resulted in a 21-item instrument with sound psychometric properties [26, 29-31]. No 
subscales have been reported in literature. Compared with other questionnaires that 
measure safety climate, the SCS has less items, which makes it easier to administer 
and hence could raise the chance of a high response rate [20, 27, 28]. The instrument 
was endorsed by the Institute for Healthcare Improvement. It has been used before, 
for instance among staff in a multi-centre intensive care unit (ICU) study in Canada, 
but no data of specific administration to surgical residents exist [30]. Furthermore, 
the questionnaire has not yet been validated for use in the Netherlands. 

Aims and objectives 
The Association of Surgeons in the Netherlands aims to optimize surgical training in 
the Netherlands with respect to patient safety. This study, which is funded by the 
association, takes a first step into evaluating the safety climate among surgical 
residencies and highlights opportunities for safety climate improvement through 
changes in surgical training in the Netherlands. It therefore examines (1) if the SCS 
is a potentially useful instrument, determined by the assessment of face validity and 
internal consistency, to assess surgical residents' perceptions of the safety climate in 
Dutch teaching hospitals; and (2) how, according to SCS results, these residents 
perceive the safety climate in Dutch teaching hospitals. 

METHODS 

Research ethics 
Participation in this study was voluntary. Data were collected in such a way that they 
cannot be traced back to an individual. 

Data collection 

Setting 

This cross-sectional study was conducted in the Netherlands in February 2011. In the 
context of this study, the term ‘surgical resident’ refers to a physician who finished 
medical school and who is in training to become a surgeon. These surgical residents 
do a part of their training in one of the eight university hospitals and a part in 
affiliated non-university teaching hospitals. 

Questionnaire 

A validated Dutch translation of the original SCS was made. This was done by first 
having the survey translated from English into Dutch by a professional translator. A 
second professional translator translated the Dutch version back into English. No 
differences in meaning were found between the original version and the translated 
version. Respondents were asked to rate each item on a five-point Likert scale 
(disagree strongly, disagree slightly, neutral, agree slightly, agree strongly) or as not 
applicable. Table 1 outlines the 21 items of the SCS. 
Table 1. Safety Climate Survey. Items, mean per item, percentage of respondents that 
scored the item ≥ 4.00 and significant differences between females and males and 
university and affiliated non-university hospitals 
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Distribution of the questionnaire 

The survey was administered as a distinctive section of a larger annual online survey 
among all surgical residents in the Netherlands which was commissioned by the 
Association of Surgical Residents in the Netherlands. It examines, amongst other 
things, surgical residents' demographics, perspectives on educational climate and 
workload, and vision of the future. The results were discussed with the Association 
of Surgeons in the Netherlands, as this association is responsible for surgical training 
in the Netherlands and attaches great importance to the opinions of the residents. The 
survey yielded high response rates in the past. 

Data management 

The SCS data and relevant respondent characteristics, such as gender, age, year of 
training, hospital and region of training, were provided in an Excel file by the 
researchers who held the large survey among residents. The data were entered into an 
SPSS file for analysis. Individual item responses were transposed into numerical 
values ranging from 1 to 5 (1 = disagree strongly, 2 = disagree slightly, 3 = neutral, 
4 = agree slightly, 5 = agree strongly). Items that were answered as ‘not applicable’ 
were used for assessing face validity, but they were excluded from other calculations. 
Most items of the SCS are worded in such a way that higher ratings represent a more 
positive safety climate. Only item 20 (Personnel frequently disregard rules or 
guidelines that are established for this clinical area) is worded to reflect a negative 
element of safety climate. Therefore, the scoring of this question was scaled in 
reverse. For analysis, the hospitals were recoded into two categories (1 = university 
hospital, 2 = affiliated non-university hospital). 

Data analysis 

Potential usefulness of the SCS for assessing surgical residents' perceptions of the 
safety climate in Dutch teaching hospitals 

Two psychometric properties were assessed to evaluate whether the SCS is a 
potentially useful instrument for measuring surgical residents' perceptions of the 
safety climate in Dutch teaching hospitals: face validity and internal consistency. 
Face validity assesses whether a test ‘looks valid’ and is assessed by intuitive 
judgement, rather than by rigorous statistical tests. In this study, face validity was 
assessed in two ways: 
by asking the members of the Patient Safety Committee of the Association of Surgeons in 

the Netherlands to give their opinions on the relevance of the items of the SCS for 
measuring the perceptions of surgical residents regarding the patient safety climate in 
Dutch teaching hospitals; and 

by evaluating how many times an item was rated as ‘not applicable’ by the surgical residents 
who participated in this study. 

Internal consistency was established by assessing Cronbach's alpha. Cronbach's alpha 
examines whether several items that propose to measure the same construct produce 
similar scores. Ranges from 0.7 to 0.9 or up are considered to be acceptable [32]. In 
our study we chose a cut-off point of 0.7. Furthermore, we examined whether 
deleting an item would change Cronbach's alpha. This information can be used to 
optimize the survey, keeping the adequate questions while replacing the inadequate 
questions. 
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Surgical residents' perceptions of the patient safety climate in Dutch teaching 
hospitals 

We computed the overall SCS mean and the mean per individual SCS item. Because 
an ordinal five-point Likert scale was used to score the items of the SCS, we used the 
non-parametric Mann–Whitney test to determine if significant differences existed 
among two independent groups (gender, type of hospital) and the Kruskal–Wallis 
test to determine if significant differences existed among three or more independent 
groups (year of training, hospital, region of training). A cut-off score of 4.00 (agree 
slightly) was used to identify the items that the surgical residents valued negatively 
(< 4.00) or positively (≥ 4.00). Furthermore, we ranked the means per individual SCS 
item in order to easily assess special areas of focus. 
All statistical analyses were performed using IBM SPSS Statistics 20 for Windows 
(IBM Corp., Armonk, NY, USA) and PASW Statistics (formerly SPSS Statistics) 18 
for Mac (SPSS Inc., Chicago, IL, USA). Statistical significance was defined as 
P < 0.05, two-sided. 

RESULTS 

Respondents 
 
All surgical residents must be members of the Association of Surgical Residents in 
the Netherlands. At the time of the study, 390 surgical residents were registered at 
the association, all of whom received the large survey to which the SCS was 
attached. The large survey was completed by 315 surgical residents, 306 of whom 
completed the SCS. This resulted in an overall response rate of 78% (306/390). The 
mean age of the respondents was 31.71 years [standard deviation (SD) 2.56], with a 
minimum of 26 years and a maximum of 38 years. Table 2 shows the other 
respondent characteristics. 

POTENTIAL USEFULNESS OF THE SCS TO ASSESS SURGICAL RESIDENTS' PERCEPTIONS OF 

THE SAFETY CLIMATE IN DUTCH TEACHING HOSPITALS 

Face validity 

The Patient Safety Committee of the Association of Surgeons in the Netherlands 
concluded that the items of the SCS were relevant for measuring the perceptions of 
surgical residents regarding the patient safety climate in Dutch teaching hospitals. 
The highest frequency of ‘not applicable’ was only 10% (item 6 – my suggestions 
about safety would be acted upon if I expressed them to management). 

Internal consistency 

The Cronbach's alpha found in this study was 0.87. Deleting items had only a 
marginally positive effect on Cronbach's alpha or none at all. The highest, but still 
limited raise in Cronbach's alpha was achieved by deleting item 20 (personnel 
frequently disregards rules or guidelines that are established for this clinical area), 
the only negatively formulated item in the questionnaire (0.88). 
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SURGICAL RESIDENTS' PERCEPTIONS OF THE PATIENT SAFETY CLIMATE IN DUTCH 

TEACHING HOSPITALS 

Overall SCS mean and mean per individual SCS item 

Out of a maximum score of 5.00, the surgical residents reported an overall mean of 
3.95 (SD 0.51), with a minimum of 2.11 and a maximum of 5.00. Of the respondents, 
52% reported an overall mean of 4.00 or higher. Table 1 shows the mean per 
individual SCS item and the percentage of respondents that scored the item with 4.00 
or higher. 

Differences between subgroups of surgical residents with respect to overall mean 
and mean per individual SCS item 

Table 2 shows the overall means reported by different subgroups of respondents. 
Figure 1 shows the overall means that were given by the surgical residents from the 
55 different hospitals. The non-parametric tests showed that there were significant 
differences in overall SCS mean between men and women (P = 0.00), among surgical 
residents from different regions (P = 0.04) and between surgical residents from 
university hospitals and affiliated non-university hospitals (P = 0.00). Women gave 
significantly lower scores than men, and residents from university hospitals gave 
significantly lower scores than residents from affiliated non-university hospitals. 
Further analyses showed that the differences in overall SCS means between 
university hospitals and affiliated non-university hospitals persisted when 25% of the 
lowest-scoring hospitals in both categories (2 university hospitals and 12 affiliated 
non-university hospitals) were excluded from the analyses. This showed that the 
difference was not determined by the two relatively low-scoring university hospitals 
(Fig. 1, hospitals 34 and 49). Significant differences in overall SCS mean were also 
found among surgical residents from different hospitals (P = 0.009). Regarding the 
mean per individual SCS item, the non-parametric tests showed that most differences 
were found between men and women (11 items) and between surgical residents from 
university hospitals and affiliated non-university hospitals (8 items), with women 
giving significantly lower scores than men and with residents from university 
hospitals giving significantly lower scores than residents from affiliated non-
university hospitals (Table 1). 

[FIGURE 1.]  

DISCUSSION 

Potential usefulness of the SCS in assessing surgical residents' perceptions of the 
safety climate in Dutch teaching hospitals 
 
Regarding face validity, our findings suggest that the items of the SCS are relevant 
for measuring surgical residents' perceptions of the safety climate in Dutch teaching 
hospitals. Furthermore, the internal consistency of the questionnaire proved to be 
high, which is in line with the results of other studies [28]. Deleting items did not or 
only marginally improve the internal consistency. We therefore suggest maintaining 
all the items of the questionnaire when it is administered to Dutch surgical residents. 
Based on the assessment of face validity and internal consistency, we conclude that 
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the SCS is a potentially useful instrument for measuring perceptions of surgical 
residents regarding the patient safety climate in Dutch teaching hospitals. 

Surgical residents' perceptions of the patient safety climate in Dutch teaching 
hospitals 
 
In our study, we found an overall SCS mean of 3.95 (SD 0.51), with a minimum of 
2.11 and a maximum of 5.00. In 2004, Kho et al. administered the SCS in four 
Canadian university-affiliated ICUs to all staff including nurses, allied health care 
professionals, non-clinical staff, intensivists and managers. They established a mean 
score of 3.5 for all participants (SD 0.6). Specifically for physicians, they found a 
mean score of 3.6 (SD 0.6) [30]. In 2007, Kho et al. administered a slightly modified 
version of the SCS to clinicians and non-clinicians of a Canadian medical–surgical 
ICU. They found a mean score of 4.0 (SD 0.6) and concluded that the safety climate 
score was encouraging, but that there still was room for improvement [33]. Our 
findings are similar to the findings of Kho et al. With an overall mean of 3.95 (SD 
0.51), the surgical residents perceived the safety climate between ‘neutral’ and ‘agree 
slightly’. Based on this finding and on the fact that only 52% of the respondents 
reported a positive climate (overall mean of 4.00 or higher), we conclude that there 
still is considerable room for improvement. 
Women gave significantly lower scores than men. Apparently, in the Dutch setting, 
women are more critical than men in this respect. These differences were also found 
for several individual SCS items. Kho et al. found that in univariate analysis, male 
sex was associated with higher standardized safety climate scores, but no 
independent predictors of safety climate scores were found when multivariate 
multiple regression analysis was used [35]. Carney et al. studied sex differences in 
patient safety perceptions of operating room (OR) care givers, using the Safety 
Attitudes Questionnaire (OR version) [21, 34]. This questionnaire measures care 
providers' perceptions of patient safety culture across six domains: teamwork 
climate, safety climate, job satisfaction, stress recognition, perceptions of 
management and working conditions. They found differences in mean scores 
between men and women for the following domains: teamwork, job satisfaction, 
management and working conditions, with women giving lower scores than men. No 
sex differences were found, however, for the domains safety climate and stress 
recognition. This difference between the study of Carney and our study might be 
explained by the differences between the questionnaires. The Safety Attitudes 
Questionnaire uses only seven items to measure safety climate. The SCS, however, 
consists of 21 items, including six of the seven safety climate items of the Safety 
Attitudes Questionnaire. Furthermore, our study focused on relatively young surgical 
residents who are still in training, whereas Carney included surgeons who had many 
more years in the profession. Reasons for the gender difference found in various 
studies, including ours, are speculative. It might be explained by the fact that while 
female surgical residents constitute quite an influential mass in our country (37%), 
their supervisors are still predominantly male [35]. Women might be more safety-
oriented than men and more likely to communicate this in these male surroundings. 
Surgical residents who work in university hospitals reported lower scores than 
residents who work in affiliated non-university hospitals. These findings are partially 
comparable to the findings of Carney et al., who reported differences in perceptions 
of safety climate between high-complexity and medium-complexity facilities [36, 
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37]. We do not know the reason for the difference found between these two types of 
hospitals, but it might be that in the more complex organization of university 
hospitals, workers are listened to less readily and actions are carried out more slowly. 
We also found a large variability in the overall means of the perceptions of residents 
from different hospitals (range 3.20–4.60). In the future, it might be interesting to 
repeat this survey and provide each hospital with their data as well as with a set of 
reference data, for example the overall means per item that were found during the 
survey. This would enable the hospitals to compare themselves to these reference 
data. The combination of data could elicit specific points of improvement that a 
hospital should focus on. 
Table 1 shows that surgical residents perceived more than half of the items 
negatively. The variety of negatively valued items indicates many opportunities for 
improvement. The residents reported relatively positive perceptions regarding 
briefings (items 12 and 13). Developing, implementing and evaluating briefings have 
been important parts of patient safety improvement efforts. It seems that these 
briefings have found their way into practice. 

Opportunities for safety climate improvement through changes in surgical 
training in the Netherlands 
 
Regarding surgical training in the Netherlands, several items deserve special 
attention. The residents reported less favourable perceptions regarding feedback 
(item 1). Furthermore, the residents reported that the culture of the clinical area does 
not make it easy to learn from mistakes made by others (item 10). In other words, 
residents do not perceive sufficient opportunity to learn from their own performance 
or from the performance of others. Based on these findings, we recommend 
reviewing and optimizing the existing feedback processes and incorporating explicit 
feedback on issues related to patient safety. To improve the opportunities for learning 
from the mistakes of others, we recommend focusing periodically on patient safety 
during formal teaching sessions. On condition that confidentiality is guaranteed, 
these sessions provide the opportunity to discuss adverse events and the factors that 
caused them. The sessions can also be used for so-called executive walk rounds [38], 
that is visits by hospital executives to patient care areas to discuss patient safety 
issues with providers. This may have a positive impact on the perception of the 
reinforcement of patient safety as priority (item 21), the perception that senior 
leaders listen to and care about surgical residents' concerns (item 3) and the 
perception that suggestions about safety would be acted upon (item 6). 
During residency, surgical residents work in several hospitals. Table 1 shows that 
surgical residents do not know the proper channels for addressing questions 
regarding patient safety (item 9). We think that this issue can easily be solved, for 
instance by paying attention to it during introduction courses for new residents. 
Furthermore, supervisors should encourage surgical residents to report any patient 
safety concern that they may have. 

STRENGTHS 
 
The strength of this study is the high response rate, realized by taking part in a large 
online survey among surgical residents that yielded high response rates in the past. It 
reflects the opinions of the surgical residents, which is of key importance for surgical 
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training programs. It describes an instrument that can easily be used for follow-up 
research on perceived safety climate. The study offers immediately practicable points 
for improvement. 

LIMITATIONS 
 
Kho et al. conclude in their paper on the three different instruments to measure 
patient safety (SCS, Safety Culture Scale and Safety Climate Mean) that the SCS 
appears to measure one construct and is sufficiently reliable [30]. Pronovost and 
Sexton appreciate the work done by Kho et al., but they emphasize that the items of 
the SCS are a subset, related to safety climate, from the larger Safety Attitudes 
Questionnaire. This subset of safety climate items does not elicit attitudes along any 
dimensions such as teamwork climate or perceptions of management. Pronovost and 
Sexton state that it might be more valuable to use multidimensional cultural 
assessments [29]. The Safety Attitudes Questionnaire consists of 58 items. It shows 
good psychometric properties and is often used to measure and compare caregiver 
attitudes about six patient safety-related domains [21]. We acknowledge the value of 
using multidimensional cultural assessments. In view of a high response and because 
the number of items that we could attach to the larger survey was limited, we 
decided, however, to use the shorter SCS questionnaire. 
We attempted to take a first step in evaluating the SCS for use among surgical 
residents in the Netherlands by assessing face validity and internal consistency. 
Further research on other aspects of reliability and validity is required in order to get 
a complete overview of the appropriateness of using the SCS for measuring the 
perceptions of surgical residents regarding the patient safety climate in Dutch 
teaching hospitals. 
Furthermore, we only asked surgical residents to participate in our study. The 
surgical resident is a member of a team that also includes supervisors, nurses and 
other professionals, including other medical specialists. In order to get more detailed 
and complete information on the prevailing safety climate, it might be interesting to 
include those other team members in future surveys. However, performing such 
larger surveys has its own disadvantages, such as lower practicability, presumably 
lower response rates and higher costs. As the opinions of the surgical residents 
themselves are paramount, we feel that setting such a simple, cheap and easily 
repeatable questionnaire is a justified approach (Box 1). 

[BOX 1] 

CONCLUSIONS 
Based on the assessment of face validity and internal consistency, we conclude that 
the SCS is a potentially useful instrument to measure perceptions of surgical 
residents regarding the patient safety climate in Dutch teaching hospitals. The 
perceptions of surgical residents on safety climate can be improved considerably, as 
only 52% of the respondents reported a positive climate (overall mean of 4.00 or 
higher on a five-point Likert scale). Regarding surgical training, feedback processes 
should be reviewed and optimized. Furthermore, formal teaching sessions with a 
focus on patient safety should be periodically organized at the workplace, attention 
should be paid to channels for safety-related questions during the introduction in a 
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new hospital, and supervisors should encourage surgical residents to report any 
patient safety concern they may have. 
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TABLES, FIGURES AND BOX 
 

Table 1. Safety Climate Survey. Items, mean per item, percentage of respondents that 
scored the item ≥ 4.00 and significant differences between females and males and 
university and affiliated non-university hospitals 
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Table 2.: Respondent characteristics. Overall mean for subgroups of respondents and 
P value for differences in overall mean between subgroups of respondents 
 

Respondent characteristics n % 
Overall 
mean 

SD P value

Gender 
Female 113 36.9 3.82 0.49 

0.000 
Male 193 63.1 4.03 0.51 

Year of training 

Year 1 40 13.1 4.02 0.47 

0.801 

Year 2 49 16.0 3.94 0.47 

Year 3 40 13.1 3.86 0.54 

Year 4 46 15.0 3.96 0.55 

Year 5 59 19.3 3.97 0.48 

Year 6 72 23.5 3.95 0.55 

Region of 
training 

A 23 7.5 3.74 0.68 

0.041 

B 40 13.1 4.06 0.53 

C 23 7.5 4.05 0.43 

D 47 15.4 3.84 0.59 

E 35 11.4 3.89 0.41 

F 50 16.3 3.92 0.49 

G 45 14.7 4.12 0.47 

H 43 14.1 3.96 0.42 

Type of hospital 
University 202 66 4.01 0.50 

0.003 Affiliated non-
university 

104 34 3.83 0.52 

1. SD, standard deviation. 

 
  



Martowirono, K., Wagner, C., Bijnen, A.B. Surgical residents’ perceptions of patient safety 
climate in Dutch teaching hospitals. Journal of Evaluation in Clinical Practice: 2014, 20(2), 121-
128 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 
Figure 1.: Overall mean per hospital. X-axis: hospital coded by number; grey, 
university hospitals; black, affiliated non-university hospitals. Y-axis: overall mean 
per hospital. 
 

 
 
Box 1. Practical recommendations for the Association of Surgeons in the 
Netherlands 
 

 Safety Climate Survey  
 
o Administer the SCS periodically to surgical residents as a part of the larger 

survey among these residents. The results can be used to monitor (changes in) 
perceptions of safety climate and to highlight opportunities for safety climate 
improvement. 

o Conduct further research on other aspects of validity and reliability. 
o Consider to include other team members in future surveys. 
 
 Surgical training in the Netherlands  
 
o Review and optimize feedback processes. 
o Include formal teaching sessions at the workplace with a focus on patient 

safety. 
o Pay attention to patient safety during the introduction of surgical residents in 

new hospitals. 
o Encourage surgical residents to report patient safety concerns. 
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