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Importance of  Safety Climate

In some of the most safety conscious industries such as commercial aviation, nuclear power and medicine, organizations spend a significant amount of time and money assessing the safety of their operations.  While traditionally, research and safety assessment in these industries has used retrospective measures of safety (e.g., fatalities, incidents, and accidents), more recent scholarship has attempted to use more proactive gauges of safety such as measures of safety climate (Flin, Mearns, O’Connor, & Bryden 2000; Sexton, Helmreich, Wilhelm, Merritt & Klinect, 2001).  One practical advantage of using safety climate measures to assess organizational safety is our consequent ability to identify and address a system’s weaknesses before a failure in the system points them out (Flin, 1998).  

The Safety Climate Concept
The safety climate scale was designed to assess the degree to which individuals perceive a genuine and proactive commitment to safety by their organization.  In particular, the safety climate level gauges the extent to which the personnel: feel like they would be safe being treated there as a patient, get adequate feedback about their performance, learn from the mistakes of others, feel that mistakes are handled appropriately, feel that personnel frequently break the rules, and feel encouraged to and know how to report safety concerns.  

The Goal of This Technical Report

This report is intended to present the current safety climate scale as well as an alternative version that drops the weakest loading item on the scale in an attempt to improve psychometrics.  The weakest loading item on the scale is “Personnel frequently disregard rules and guidelines established for this clinical area.”  Here we examine the test retest reliability of the scale with that item, as well as with that item replaced by “My suggestions about safety would be acted upon if I expressed them to management.”  The latter suggests a level of safety engagement on the part of the respondent, who reports the extent to which his or her safety suggestions would be acted upon.  For the sake of simplicity, this report will refer to the two versions of the safety climate scale as the “Break Rules” version and the “Engagement” version.

The Safety Climate Scale

The scale score for each version is computed by taking the mean of the items (from a five-point Likert scale ranging from ‘disagree strongly’ to ‘agree strongly’).  Items which have a negative valence are reverse scored so that a higher score equates to a better safety climate.  In Table 1, the scale items for ‘break rules’ (version 1) and ‘engagement’ (version 2) are presented along with individual item test-retest reliabilities (Pearson correlation coefficient). Table 2 shows the internal reliability (Cronbach α) for both versions of the scale on two separate occasions, three to four weeks apart. Test-retest reliability for both versions of the scale is presented in Table 3, and Figures 1 and 2 graphically represent the relationship between Time 1 and Time 2 administrations of the two versions.  Finally, Table 4 test-retest correlations between all 21 items in the survey from time1 to time 2, including the safety scale items. 
Table 1. Scale items for ‘break rules’ ( v1), ‘engagement’ ( v2) and their test-retest reliabilities.
T1/T2 

 Corr.

                          Version 1 Scale Items 

 .68**         1. The culture of this clinical area makes it easy to learn from the mistakes of other.                                                                                                                                                                 

 .53**         2. Medical errors are handled appropriately in this clinical area.

 .53**         3. I am encouraged by my colleagues to report any patient safety concerns I

                       may have. 

 .68**         4. I know the proper channels to direct questions regarding patient safety.

 .48**         5. I receive appropriate feedback about my performance.

 .87**         6. I would feel safe being treated here as a patient.

 .45*
       7. Personnel frequently disregard rules or guidelines that are established

                       for this clinical area (Reversed).

                 

              Version 2 Scale Items 

 .68**         1. The culture of this clinical area makes it easy to learn from the mistakes of other.                                                                                                                                                                 

 .53**         2. Medical errors are handled appropriately in this clinical area.

 .53**         3. I am encouraged by my colleagues to report any patient safety concerns I

                       may have. 

 .68**         4. I know the proper channels to direct questions regarding patient safety.

 .48**         5. I receive appropriate feedback about my performance.

 .87**         6. I would feel safe being treated here as a patient.

 .78**
       7. My suggestions about safety would be acted upon if I expressed them to 

                       management

Note. ** p <  .01 (2-tailed). * p <  .05 (2-tailed). Items in bold are unique to each version. 

N ranges from 26 to 28 individuals. 
Table 2. Internal reliability (Cronbach α) for ‘break rules’ (v1) and ‘engagement’ (v2) at time 1 and time 2.
Scale Version            Time                  Alpha               
‘break rules’                 1                       .75              
‘break rules’                 2                       .68              

‘engagement’               1                       .88              

‘engagement’               2                       .81              

Table 3. Test-retest reliability for ‘break rules’ ( v1) and ‘engagement’ (v2).

‘break rules’           .85** (pearson’s r)

‘engagement’         .90** (pearson’s r)

Note. ** p <  .01 (2-tailed).
Figure 1. ‘Break Rules’ (Version 1) Test-Retest Correlation.
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Figure 2. ‘Engagement’ (Version 2) Test-Retest Correlation. 
[image: image2.emf]Version 2 Test-Retest
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Table 4. Test-Retest Correlations of All Items (Time 1, Time 2)

	T2 below, T1 across
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.
	13.
	14.
	15.
	16.
	17.
	18.
	19.
	20.
	21.

	1. The culture makes it easy to learn from mistakes of others
	.68**
	.52**
	.30
	.08
	.46*
	.59**
	.27
	.69**
	.62**
	.54**
	.27
	.16
	.11
	.27
	.17
	.19
	-.05
	-.11
	.39*
	.25
	.19

	2. Medical errors are handled appropriately
	.59**
	.53**
	.46*
	.23
	.31
	.56**
	.31
	.55*
	.49**
	.49**
	.31
	.07
	.16
	.47*
	.50**
	.26
	-.14
	-.02
	.47*
	.10
	.27

	3. Senior leaders listen to my concerns
	.39*
	.27
	.37
	.52**
	.24
	.32
	.71
	.28
	.23
	.27
	.26
	.21
	.12
	.58**
	.50**
	.20
	.33
	.16
	.37
	-.14
	..37

	4. Physician and nurse leaders listen to my concerns
	.41*
	.30
	.363
	.72*
	.36
	.36
	.81*
	.43*
	.22
	.36
	.18
	.30
	.20
	.55**
	.42*
	.20
	.40*
	.18
	.20
	-.38
	.13

	5. Leadership is driving us to be a safety-centered institution
	.53**
	.61**
	.53**
	.31
	.39*
	.53**
	.37
	.46*
	.26
	.45*
	.46*
	.37
	.27
	.15
	.17
	.04
	.41*
	.03
	.35
	-.11
	.42*

	6. My suggestions on safety would be acted upon if expressed
	.69**
	.51**
	.54**
	.50**
	.53**
	.78**
	.36
	.75**
	.45*
	.36
	.24
	.54**
	.56**
	.27
	.23
	.05
	.36
	.03
	.45*
	-.20
	.33

	7. Mgmt/Leaders does not compromise safety for productivity
	.54**
	.53**
	.38
	.47*
	.41*
	.56**
	.68**
	.48*
	.40*
	.32
	.25
	.13
	.08
	.56**
	.50**
	.19
	.27
	.32
	.58**
	-.07
	.43*

	8. I am encouraged by my colleagues to report safety concerns
	.60**
	.52**
	.54**
	.39*
	.47*
	.66**
	.27
	.53**
	.36
	.41*
	.63**
	.43*
	.33
	.31
	.23
	.21
	.30
	-.02
	.34
	-.31
	.27

	9. I know the channels for questions on safety
	.54**
	.46*
	.44*
	.33
	.52**
	.58**
	.38
	.66**
	.68**
	.69**
	.40*
	.30
	.24
	.28
	.26
	.39*
	.14
	-.01
	.22
	.10
	.16

	10. I receive approp. performance feedback
	.70**
	.71**
	.44*
	.45*
	.59**
	.59**
	.47*
	.58**
	.41*
	.48*
	.19
	-.01
	-.13
	.36
	.25
	.06
	-.02
	-.13
	.05
	-.10
	.37

	11. I would feel safe being treated here
	.24
	.27
	.49**
	-.80
	.11
	.25
	.05
	.20
	.29
	.32
	.87**
	.02
	-.05
	.13
	.07
	.07
	-.20
	.20
	.22
	.17
	.04

	12. Briefing personnel is important to pat. safety
	.22
	.09
	.44*
	.20
	.11
	.36
	.14
	.31
	.04
	.27
	.21
	.48*
	.53**
	.03
	-.03
	.14
	.38
	.20
	.43*
	-.26
	.29

	13. Briefings are common here
	.43*
	.05
	.38
	.29
	.26
	.41*
	.11
	.50*
	.28
	.29
	.26
	.57**
	.59**
	.09
	-.02
	.04
	.40
	.06
	.33
	-.30
	.11

	14. I am satisfied with physician leadership
	.05
	-.02
	-.05
	.05
	-.15
	.00
	.49**
	-.07
	.04
	-.02
	.06
	-.05
	-.02
	.33
	.24
	.09
	.35
	.50**
	.43*
	-.22
	-.16

	15. I am satisfied with nursing leadership
	.02
	-.15
	-.05
	-.06
	-.18
	-.07
	.35
	-.03
	.05
	-.07
	.03
	.07
	.06
	.04
	-.04
	.08
	.29
	.29
	.30
	.01
	-.23

	16. I am satisfied with pharmacy leadership
	-.20
	-.11
	-.15
	-.19
	-.32
	-.12
	.00
	-.21
	-.15
	-.11
	.10
	-.05
	.16
	-.07
	.06
	.69**
	.16
	.16
	.17
	-.08
	-.34

	17. This inst. is doing more for safety now than a year ago.
	.38
	.48**
	.22
	.41*
	.40*
	.48**
	.62**
	.36
	.21
	.19
	.11
	.20
	.20
	.24
	.20
	.01
	.48*
	-.04
	.18
	-.19
	.30

	18. Adverse events occur due to system, not individual, failure
	-.12
	-.11
	.23
	.07
	-.10
	.03
	.20
	-.15
	-.11
	-.22
	.44*
	.09
	.18
	.12
	.15
	.11
	.22
	.74**
	.28
	.01
	.08

	19. Personnel take responsibility for safety
	.61**
	.66**
	.52**
	.32
	.53**
	.68**
	.49*
	.75**
	.52**
	.64**
	.31
	.21
	.13
	.28
	.23
	.06
	.08
	-.10
	.39*
	.04
	.44*

	20. Personnel freq. disregard rules
	-.04
	-.02
	.05
	.10
	.09
	-.11
	.15
	-.17
	.18
	.10
	.42*
	-.20
	-.30
	.30
	.33
	.27
	-.06
	.13
	-.10
	.45*
	.06

	21. Safety is constantly reinforced as a priority
	.76**
	.57**
	.38*
	.21
	.65**
	.64**
	.10
	.59**
	.41*
	.39*
	.12
	.17
	.08
	.05
	.01
	-.07
	.15
	-.16
	.25
	-.02
	.46*


Note. ** p <..01, *p < .05. Questions in bold comprise Version 1 (break rules) and Version 2(engagement) of the safety climate survey. The items are abbreviated for presentation purposes.
Summary

Both ‘break rules’ and ‘engagement’ versions of the safety climate scale exhibited acceptable internal and test-retest reliability.  However, the ‘engagement’ version showed slightly superior internal and test-retest reliability. This maybe due to the replacement of ‘personnel break the rules’ question with the ‘my suggestions are acted upon’ as the latter question showed much higher test-retest reliability than the former. Also, the item to total correlation of the ‘personnel break the rules’ item was only .08 (averaged over Time 1 and Time 2), while the item to total correlation of the ‘my suggestions are acted upon’ item was  .75 (averaged over Time 1 and Time 2). This is strong evidence that the latter item is more consistent with the other items in the safety climate scale and thus inquires about the same construct.


The notion of safety engagement is an interesting one as the patient safety movement starts to take root in medicine.  How do we sustain gains made in patient safety?  How do we expect even more from an overworked and understaffed healthcare community?  Understanding the thoughts, feelings, and beliefs of frontline providers goes a long way to helping us respect their wisdom and heed their needs.   
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Appendix 

Internal Reliability – ‘Break Rules’ Version, Time 1
  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A)

                             Mean        Std Dev       Cases

  1.     N1                4.0400         1.1358        25.0

  2.     N2                4.2000         1.0000        25.0

  3.     N3                4.4800          .7703        25.0

  4.     N4                4.6800          .7483        25.0

  5.     N5                4.2400          .8794        25.0

  6.     N6                4.0000         1.3229        25.0

  7.     N7                3.1600         1.5990        25.0

                                                   N of

Statistics for       Mean   Variance    Std Dev  Variables

      SCALE       28.8000    24.0000     4.8990          7

Item-total Statistics

               Scale          Scale      Corrected

               Mean         Variance       Item-            Alpha

              if Item        if Item       Total           if Item

              Deleted        Deleted    Correlation        Deleted

N1            24.7600        17.1067        .5964           .6926

N2            24.6000        17.9167        .6005           .6961

N3            24.3200        18.7267        .7020           .6918

N4            24.1200        18.5267        .7627           .6842

N5            24.5600        19.0067        .5504           .7107

N6            24.8000        16.9167        .4901           .7195

N7            25.6400        20.3233        .0777           .8477

Reliability Coefficients

N of Cases =     25.0                    N of Items =  7

Alpha =    .7523

Internal Reliability – ‘Break Rules’ Version , Time 2

  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A)

                             Mean        Std Dev       Cases

  1.     N1T2              4.3704          .8835        27.0

  2.     N2T2              4.2963          .9121        27.0

  3.     N3T2              4.5556          .8006        27.0

  4.     N4T2              4.6296          .5649        27.0

  5.     N5T2              4.2963          .8689        27.0

  6.     N6T2              4.0000         1.2710        27.0

  7.     N7T2              2.8148         1.4945        27.0

                                                   N of

Statistics for       Mean   Variance    Std Dev  Variables

      SCALE       28.9630    17.0370     4.1276          7

Item-total Statistics

               Scale          Scale      Corrected

               Mean         Variance       Item-            Alpha

              if Item        if Item       Total           if Item

              Deleted        Deleted    Correlation        Deleted

N1T2          24.5926        13.1738        .4806           .6174

N2T2          24.6667        12.9231        .5005           .6108

N3T2          24.4074        13.4046        .5103           .6149

N4T2          24.3333        14.5385        .5060           .6340

N5T2          24.6667        13.2308        .4827           .6176

N6T2          24.9630        11.2678        .4868           .6077

N7T2          26.1481        13.8234        .0882           .7709

Reliability Coefficients

N of Cases =     27.0                    N of Items =  7

Alpha =    .6752

Test-Retest Correlations – ‘Break Rules Version’

[image: image3]
Internal Reliability – ‘Engagement’ Version, Time 1
  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A)

                             Mean        Std Dev       Cases

  1.     N1                4.0400         1.1358        25.0

  2.     N2                4.2000         1.0000        25.0

  3.     N7                4.2000          .8165        25.0

  4.     N3                4.4800          .7703        25.0

  5.     N4                4.6800          .7483        25.0

  6.     N5               4.2400          .8794        25.0

  7.     N6               4.0000         1.3229        25.0

                                                   N of

Statistics for       Mean   Variance    Std Dev  Variables

      Scale       29.8400    26.9733     5.1936          7

_

  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A)

Item-total Statistics

               Scale          Scale      Corrected

               Mean         Variance       Item-         Squared         Alpha

              if Item        if Item       Total         Multiple       if Item

              Deleted        Deleted    Correlation    Correlation      Deleted

N1            25.8000        18.2500        .7660         .7340           .8487

N2            25.6400        19.4900        .7343         .6169           .8532

N7            25.6400        20.3233        .8128         .8094           .8477

N3            25.3600        20.6567        .8174         .7829           .8491

N4            25.1600        21.6400        .6856         .5633           .8632

N5            25.6000        21.1667        .6220         .4378           .8678

N6            25.8400        19.9733        .4440         .2844           .9066

Reliability Coefficients     7 items

Alpha =   .8798           Standardized item alpha =   .8988

Internal Reliability – ‘Engagement’ Version, Time 2

  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A)

                             Mean        Std Dev       Cases

  1.     N1T2              4.3846          .8979        26.0

  2.     N2T2              4.2692          .9190        26.0

  3.     N7T2              4.4615          .7060        26.0

  4.     N3T2              4.5385          .8115        26.0

  5.     N4T2              4.6154          .5711        26.0

  6.     N5T2              4.2692          .8744        26.0

  7.     N6T2              4.0000         1.2961        26.0

                                                   N of

Statistics for       Mean   Variance    Std Dev  Variables

      SCALE       30.5385    18.3385     4.2823          7

Item-total Statistics

               Scale          Scale      Corrected

               Mean         Variance       Item-            Alpha

              if Item        if Item       Total           if Item

              Deleted        Deleted    Correlation        Deleted

N1T2          26.1538        13.3354        .6400           .7706

N2T2          26.2692        13.1646        .6492           .7685

N7T2          26.0769        14.2338        .6769           .7717

N3T2          26.0000        14.3200        .5471           .7877

N4T2          25.9231        15.4338        .5746           .7916

N5T2          26.2692        13.8046        .5801           .7815

N6T2          26.5385        12.9785        .3941           .8395

Reliability Coefficients

N of Cases =     26.0                    N of Items =  7

Alpha =    .8118

Test-Retest Correlations – ‘Engagement’ Version 
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