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The worker here is trying to lift the new traffic light to his coworker on the aerial lift. 

 

Incident Cause Prevention 
 

1 2 3 4 5 

  

 

1 2 3 4 5 

  

 

1 2 3 4 5 
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The worker on the aerial lift is trying to install new traffic sign in high wind day. 

 

Incident Cause Prevention 
 

1 2 3 4 5 

  

 

1 2 3 4 5 

  

 

1 2 3 4 5 

  



 

121 
 

In this photo, the operator is checking the level of salt left in the spreader. 

 

Incident Cause Prevention 
 

1 2 3 4 5 

  

 

1 2 3 4 5 

  

 

1 2 3 4 5 
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A.3. Supervisors post-use reaction and knowledge evaluation questions 

Post-use safety knowledge questionnaire 

 
 

 

 

Part I 

In this part, there are 6 images of highway maintenance work tasks with a brief description 
of each task. Any of these tasks can cause a work incident that may result in an injury or 
damage. We would like you to identify what could go wrong in each task, why it may 
happen, and what can be done to prevent the harm. 

 

Answering procedures: 

1- On each photo, circle the area where you see a potential incident that could occur. 
2- Under each photo, you have a table of three columns where you can describe the 

possible incident in the left column, the cause of incident in the middle column, and 
what can be done to prevent the incident in the right column. 

3- In the left column there is a box that looks like this                                  .  
In this box you can rate how frequently the incident could occur as shown below: 

1 2 3 4 5 
Never Rare Sometimes Very often Always 

4- If you see more than one possible incident in one photo, you can number each area 
you circle on the photo. See the example in the next page. 

Please, feel free to ask questions about anything in this interview. 

In case you need further information about this interview, feel free to contact (________). 

 

Thank you for your participation. 

Confidentiality: your answers to the questions in this interview will be anonymous 
and will never be linked to you personally. 
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 Model Information 

Variance Function Default 

Variance Matrix Diagonal 

Estimation Technique Maximum Likelihood 

Degrees of Freedom Method Residual 
 

Class Level Information 

Class Levels Values 

Crew 13 1 2 3 4 5 6 7 8 9 10 11 12 13 

Subject 10 1 2 3 4 5 6 7 8 9 10 

Operation 10 1 2 3 4 5 6 7 8 9 10 

Intervention 2 0 1 
 

Number of Observations Read 2664 

Number of Observations Used 2462 

Number of Events 1842 

Number of Trials 5578 
 

Dimensions 

Columns in X 30 

Columns in Z 0 

Subjects (Blocks in V) 1 

Max Obs per Subject 2462 
 

 

Optimization Information 

Optimization Technique Newton-Raphson 

Parameters in Optimization 17 

Lower Boundaries 0 
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 Optimization Information 

Upper Boundaries 0 

Fixed Effects Not Profiled 
 

Iteration History 

Iteration Restarts Evaluations 
Objective 
Function Change 

Max 
Gradient 

0 0 4 2069.0267726 . 47.10199 

1 0 3 2065.2474384 3.77933422 1.76685 

2 0 3 2065.2312735 0.01616490 0.009541 

3 0 3 2065.2312726 0.00000094 6.156E-7 
 

Convergence criterion (GCONV=1E-8) 
satisfied. 

 

Fit Statistics 

-2 Log Likelihood 4130.46 

AIC  (smaller is better) 4164.46 

AICC (smaller is better) 4164.71 

BIC  (smaller is better) 4263.21 

CAIC (smaller is better) 4280.21 

HQIC (smaller is better) 4200.34 

Pearson Chi-Square 2188.66 

Pearson Chi-Square / DF 0.90 
 

Type III Tests of Fixed Effects 

Effect 
Num 

DF 
Den 
DF F Value Pr > F 

Operation 9 2445 27.14 <.0001 

Intervention 1 2445 207.76 <.0001 

Operation*Intervention 6 2445 5.56 <.0001 
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Operation*Intervention Least Squares Means 

Operation Intervention Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

1 0 -1.4232 0.1048 244
5 

-13.58 <.000
1 

0.1942 0.01640 

2 0 -1.9076 0.1229 244
5 

-15.52 <.000
1 

0.1293 0.01383 

2 1 -0.4055 0.1521 244
5 

-2.66 0.007
7 

0.4000 0.03651 

3 0 -0.5749 0.07891 244
5 

-7.29 <.000
1 

0.3601 0.01818 

4 0 -0.7566 0.1323 244
5 

-5.72 <.000
1 

0.3194 0.02875 

4 1 0.5390 0.4756 244
5 

1.13 0.257
2 

0.6316 0.1107 

5 0 -0.3478 0.1168 244
5 

-2.98 0.002
9 

0.4139 0.02834 

5 1 1.9859 0.2850 244
5 

6.97 <.000
1 

0.8793 0.03025 

6 0 -1.0199 0.09823 244
5 

-10.38 <.000
1 

0.2650 0.01914 

6 1 0.5232 0.1052 244
5 

4.98 <.000
1 

0.6279 0.02457 

7 0 -2.2336 0.1921 244
5 

-11.63 <.000
1 

0.0967
7 

0.01679 

7 1 -0.1679 0.1409 244
5 

-1.19 0.233
5 

0.4581 0.03497 

8 0 -0.3210 0.08291 244
5 

-3.87 0.000
1 

0.4204 0.02020 

8 1 0.1900 0.2061 244
5 

0.92 0.356
6 

0.5474 0.05107 

9 0 -2.1893 0.2818 244
5 

-7.77 <.000
1 

0.1007 0.02553 
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 Operation*Intervention Least Squares Means 

Operation Intervention Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

10 0 -1.1638 0.1151 244
5 

-10.11 <.000
1 

0.2380 0.02088 

10 1 0.2113 0.1631 244
5 

1.30 0.195
3 

0.5526 0.04033 

 

Tests of Effect Slices for 
Operation*Intervention Sliced By Operation 

Operation 
Num 

DF 
Den 
DF F Value Pr > F 

1 0 . . . 

2 1 2445 58.98 <.0001 

3 0 . . . 

4 1 2445 6.89 0.0087 

5 1 2445 57.40 <.0001 

6 1 2445 114.99 <.0001 

7 1 2445 75.19 <.0001 

8 1 2445 5.29 0.0215 

9 0 . . . 

10 1 2445 47.43 <.0001 
 

The SAS System 

The GLIMMIX Procedure 

 

Model Information 

Data Set WORK.KDATA 

Response Variable (Events) Score 

Response Variable (Trials) Total 

Response Distribution Binomial 



156 
 

 Model Information 

Link Function Logit 

Variance Function Default 

Variance Matrix Not blocked 

Estimation Technique Residual PL 

Degrees of Freedom Method Containment 
 

Class Level Information 

Class Levels Values 

Crew 13 1 2 3 4 5 6 7 8 9 10 11 12 13 

Subject 10 1 2 3 4 5 6 7 8 9 10 

Operation 10 1 2 3 4 5 6 7 8 9 10 

Intervention 2 0 1 
 

Number of Observations Read 2664 

Number of Observations Used 2459 

Number of Events 5863 

Number of Trials 14721 
 

Dimensions 

G-side Cov. Parameters 1 

Columns in X 30 

Columns in Z 89 

Subjects (Blocks in V) 1 

Max Obs per Subject 2459 
 

Optimization Information 

Optimization Technique Dual Quasi-Newton 

Parameters in Optimization 1 

Lower Boundaries 1 
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 Optimization Information 

Upper Boundaries 0 

Fixed Effects Profiled 

Starting From Data 
 

Iteration History 

Iteration Restarts Subiterations 
Objective 
Function Change 

Max 
Gradient 

0 0 5 8041.5624605 2.00000000 0.000255 

1 0 3 8339.1755749 0.11869572 0.000955 

2 0 2 8364.2871664 0.00109135 2.686E-7 

3 0 2 8364.546188 0.00001122 2.899E-9 

4 0 1 8364.5471249 0.00000060 0.000135 

5 0 1 8364.5471738 0.00000057 7.598E-6 

6 0 0 8364.5471273 0.00000000 6.898E-6 
 

Convergence criterion (PCONV=1.11022E-8) 
satisfied. 

 

Fit Statistics 

-2 Res Log Pseudo-Likelihood 8364.55 

Generalized Chi-Square 3777.99 

Gener. Chi-Square / DF 1.55 
 

Covariance Parameter Estimates 

Cov Parm Estimate 
Standard 

Error 

Subject(Crew) 0.2334 0.04351 
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 Type III Tests of Fixed Effects 

Effect 
Num 

DF 
Den 
DF F Value Pr > F 

Operation 9 2354 51.73 <.0001 

Intervention 1 2354 373.94 <.0001 

Operation*Intervention 6 2354 10.80 <.0001 
 

Operation*Intervention Least Squares Means 

Operation Intervention Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

1 0 -0.8994 0.07801 235
4 

-11.53 <.000
1 

0.289
2 

0.01604 

2 0 -1.4073 0.08797 235
4 

-16.00 <.000
1 

0.196
7 

0.01390 

2 1 -0.2736 0.1173 235
4 

-2.33 0.019
8 

0.432
0 

0.02879 

3 0 -0.6298 0.06854 235
4 

-9.19 <.000
1 

0.347
6 

0.01554 

4 0 -0.5027 0.1051 235
4 

-4.78 <.000
1 

0.376
9 

0.02469 

4 1 1.1361 0.3683 235
4 

3.08 0.002
1 

0.757
0 

0.06777 

5 0 -
0.04284 

0.08897 235
4 

-0.48 0.630
2 

0.489
3 

0.02223 

5 1 2.1975 0.1969 235
4 

11.16 <.000
1 

0.900
0 

0.01772 

6 0 -0.8370 0.08074 235
4 

-10.37 <.000
1 

0.302
2 

0.01702 

6 1 0.7792 0.08977 235
4 

8.68 <.000
1 

0.685
5 

0.01935 

7 0 -1.1686 0.09335 235
4 

-12.52 <.000
1 

0.237
1 

0.01689 

7 1 0.3646 0.1001 235
4 

3.64 0.000
3 

0.590
2 

0.02422 
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 Operation*Intervention Least Squares Means 

Operation Intervention Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

8 0 -0.2827 0.07371 235
4 

-3.83 0.000
1 

0.429
8 

0.01806 

8 1 0.2446 0.1458 235
4 

1.68 0.093
5 

0.560
8 

0.03590 

9 0 0.4199 0.1147 235
4 

3.66 0.000
3 

0.603
5 

0.02745 

10 0 -1.2277 0.08528 235
4 

-14.40 <.000
1 

0.226
6 

0.01494 

10 1 0.2049 0.1109 235
4 

1.85 0.064
8 

0.551
0 

0.02743 

 

 

Tests of Effect Slices for 
Operation*Intervention Sliced By Operation 

Operation 
Num 

DF 
Den 
DF F Value Pr > F 

1 0 . . . 

2 1 2354 78.14 <.0001 

3 0 . . . 

4 1 2354 18.91 <.0001 

5 1 2354 120.52 <.0001 

6 1 2354 279.87 <.0001 

7 1 2354 174.24 <.0001 

8 1 2354 12.86 0.0003 

9 0 . . . 

10 1 2354 141.28 <.0001 
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 B.4. Logistic regression analysis outputs of the behavior change evaluation 

The SAS System 

The GLIMMIX Procedure 

Model Information 

Data Set WORK.BEHAVIORD
ATA 

Response Variable Behavior 

Response Distribution Binomial 

Link Function Logit 

Variance Function Default 

Variance Matrix Not blocked 

Estimation Technique Residual PL 

Degrees of Freedom Method Containment 
 

 

Class Level Information 

Class Levels Values 

Intervention 2 0 1 

Subject 4 1 2 3 4 

Crew 11 1 2 3 4 5 6 7 8 9 10 11 

Operation 7 1 2 3 4 5 6 7 

Date 25 A1 A2 A3 A4 A5 A6 A7 A8 J1 J2 O1 O2 O3 O4 O5 O6 O7 S1 
S2 S3 S4 S5 S6 S7 S8 

 

Number of Observations Read 1232 

Number of Observations Used 1232 
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 Dimensions 

G-side Cov. Parameters 1 

Columns in X 21 

Columns in Z 100 

Subjects (Blocks in V) 1 

Max Obs per Subject 1232 
 

Optimization Information 

Optimization Technique Dual Quasi-Newton 

Parameters in Optimization 1 

Lower Boundaries 1 

Upper Boundaries 0 

Fixed Effects Profiled 

Starting From Data 
 

 

Iteration History 

Iteration Restarts Subiterations 
Objective 
Function Change 

Max 
Gradient 

0 0 2 5426.3203079 0.32835806 3.929E-6 

1 0 2 5370.2615899 0.03800829 0.001588 

2 0 2 5369.5106109 0.00058461 0.000011 

3 0 1 5369.4902428 0.00001690 2.619E-8 

4 0 1 5369.4894971 0.00000180 0.000073 

5 0 1 5369.4894174 0.00000346 0.00014 

6 0 1 5369.4895704 0.00000219 5.891E-7 

7 0 0 5369.4894738 0.00000000 5.259E-6 
 

Convergence criterion (PCONV=1.11022E-8) 
satisfied. 
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 Fit Statistics 

-2 Res Log Pseudo-Likelihood 5369.49 

Generalized Chi-Square 1174.33 

Gener. Chi-Square / DF 0.96 
 

Covariance Parameter Estimates 

Cov Parm Estimate 
Standard 

Error 

Subject(Crew*Date) 0.2001 0.08129 
 

Type III Tests of Fixed Effects 

Effect 
Num 

DF 
Den 
DF F Value Pr > F 

Intervention 1 1132 52.94 <.0001 

Operation 6 1132 1.27 0.2697 

Intervention*Operati
on 

3 1132 2.69 0.0452 

 

Intervention*Operation Least Squares Means 

Intervention Operation Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

0 1 -0.5485 0.2137 113
2 

-2.57 0.010
4 

0.366
2 

0.04961 

0 2 -
0.04754 

0.3642 113
2 

-0.13 0.896
2 

0.488
1 

0.09101 

0 4 -1.5098 0.2931 113
2 

-5.15 <.000
1 

0.181
0 

0.04345 

0 5 -0.5491 0.2121 113
2 

-2.59 0.009
8 

0.366
1 

0.04923 

0 6 -0.5621 0.1856 113
2 

-3.03 0.002
5 

0.363
1 

0.04292 

0 7 -0.8911 0.2911 113
2 

-3.06 0.002
3 

0.290
9 

0.06003 
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 Intervention*Operation Least Squares Means 

Intervention Operation Estimate 
Standard 

Error DF t Value Pr > |t| Mean 

Standard 
Error 
Mean 

1 3 0.7354 0.4073 113
2 

1.81 0.071
3 

0.676
0 

0.08922 

1 4 0.9721 0.3857 113
2 

2.52 0.011
9 

0.725
5 

0.07681 

1 5 0.6551 0.2175 113
2 

3.01 0.002
7 

0.658
2 

0.04893 

1 6 0.3669 0.1840 113
2 

1.99 0.046
4 

0.590
7 

0.04448 

1 7 0.2266 0.3752 113
2 

0.60 0.546
0 

0.556
4 

0.09262 

 

Differences of Intervention*Operation Least Squares Means 

Interventio
n Operation Intervention 

Operat
ion Estimate 

Standar
d Error DF t Value Pr > |t| 

0 1 0 2 -0.5010 0.4223 1132 -1.19 0.2358 

0 1 0 4 0.9613 0.3628 1132 2.65 0.0082 

0 1 0 5 0.00062
3 

0.3011 1132 0.00 0.9983 

0 1 0 6 0.01364 0.2831 1132 0.05 0.9616 

0 1 0 7 0.3426 0.3611 1132 0.95 0.3429 

0 1 1 3 -1.2839 0.4600 1132 -2.79 0.0053 

0 1 1 4 -1.5206 0.4410 1132 -3.45 0.0006 

0 1 1 5 -1.2036 0.3049 1132 -3.95 <.0001 

0 1 1 6 -0.9154 0.2820 1132 -3.25 0.0012 

0 1 1 7 -0.7751 0.4318 1132 -1.79 0.0729 

0 2 0 4 1.4622 0.4676 1132 3.13 0.0018 

0 2 0 5 0.5016 0.4215 1132 1.19 0.2343 

0 2 0 6 0.5146 0.4088 1132 1.26 0.2084 

0 2 0 7 0.8436 0.4662 1132 1.81 0.0707 
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Differences of Intervention*Operation Least Squares Means 

Interventio
n Operation Intervention 

Operat
ion Estimate 

Standar
d Error DF t Value Pr > |t| 

0 2 1 3 -0.7830 0.5464 1132 -1.43 0.1522 

0 2 1 4 -1.0196 0.5305 1132 -1.92 0.0549 

0 2 1 5 -0.7026 0.4242 1132 -1.66 0.0979 

0 2 1 6 -0.4144 0.4081 1132 -1.02 0.3101 

0 2 1 7 -0.2742 0.5230 1132 -0.52 0.6002 

0 4 0 5 -0.9606 0.3619 1132 -2.65 0.0080 

0 4 0 6 -0.9476 0.3470 1132 -2.73 0.0064 

0 4 0 7 -0.6186 0.4131 1132 -1.50 0.1345 

0 4 1 3 -2.2452 0.5019 1132 -4.47 <.0001 

0 4 1 4 -2.4819 0.4845 1132 -5.12 <.0001 

0 4 1 5 -2.1648 0.3650 1132 -5.93 <.0001 

0 4 1 6 -1.8766 0.3461 1132 -5.42 <.0001 

0 4 1 7 -1.7364 0.4762 1132 -3.65 0.0003 

0 5 0 6 0.01301 0.2819 1132 0.05 0.9632 

0 5 0 7 0.3420 0.3602 1132 0.95 0.3425 

0 5 1 3 -1.2845 0.4593 1132 -2.80 0.0052 

0 5 1 4 -1.5212 0.4402 1132 -3.46 0.0006 

0 5 1 5 -1.2042 0.3038 1132 -3.96 <.0001 

0 5 1 6 -0.9160 0.2808 1132 -3.26 0.0011 

0 5 1 7 -0.7758 0.4311 1132 -1.80 0.0722 

0 6 0 7 0.3290 0.3452 1132 0.95 0.3408 

0 6 1 3 -1.2976 0.4476 1132 -2.90 0.0038 

0 6 1 4 -1.5342 0.4280 1132 -3.58 0.0004 

0 6 1 5 -1.2172 0.2859 1132 -4.26 <.0001 

0 6 1 6 -0.9290 0.2613 1132 -3.55 0.0004 

0 6 1 7 -0.7888 0.4186 1132 -1.88 0.0598 

0 7 1 3 -1.6266 0.5006 1132 -3.25 0.0012 
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Differences of Intervention*Operation Least Squares Means 

Interventio
n Operation Intervention 

Operat
ion Estimate 

Standar
d Error DF t Value Pr > |t| 

0 7 1 4 -1.8632 0.4832 1132 -3.86 0.0001 

0 7 1 5 -1.5462 0.3633 1132 -4.26 <.0001 

0 7 1 6 -1.2580 0.3443 1132 -3.65 0.0003 

0 7 1 7 -1.1178 0.4749 1132 -2.35 0.0188 

1 3 1 4 -0.2367 0.5610 1132 -0.42 0.6732 

1 3 1 5 0.08033 0.4618 1132 0.17 0.8619 

1 3 1 6 0.3685 0.4470 1132 0.82 0.4098 

1 3 1 7 0.5088 0.5538 1132 0.92 0.3585 

1 4 1 5 0.3170 0.4428 1132 0.72 0.4742 

1 4 1 6 0.6052 0.4273 1132 1.42 0.1570 

1 4 1 7 0.7455 0.5381 1132 1.39 0.1662 

1 5 1 6 0.2882 0.2848 1132 1.01 0.3119 

1 5 1 7 0.4284 0.4337 1132 0.99 0.3234 

1 6 1 7 0.1402 0.4179 1132 0.34 0.7372 
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Table of Operation by Intervention 

Operation(Operation) Intervention(Intervention) 

Frequency 
Percent 
Row Pct 
Col Pct 0 1 Total 

1 180 
12.00 

100.00 
20.00 

0 
0.00 
0.00 
0.00 

180 
12.00 

 
 

2 60 
4.00 

100.00 
6.67 

0 
0.00 
0.00 
0.00 

60 
4.00 

 
 

3 0 
0.00 
0.00 
0.00 

60 
4.00 

100.00 
10.00 

60 
4.00 

 
 

4 120 
8.00 

66.67 
13.33 

60 
4.00 

33.33 
10.00 

180 
12.00 

 
 

5 180 
12.00 
50.00 
20.00 

180 
12.00 
50.00 
30.00 

360 
24.00 

 
 

6 240 
16.00 
50.00 
26.67 

240 
16.00 
50.00 
40.00 

480 
32.00 

 
 

7 120 
8.00 

66.67 
13.33 

60 
4.00 

33.33 
10.00 

180 
12.00 

 
 

Total 900 
60.00 

600 
40.00 

1500 
100.00 
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 Appendix C. IRB research protocol approval 

 
 

 
 
 
 

EXEMPTION CERTIFICATION 
 
 
 

IRB Number: 44600 
 
 

TO: Zamaan Al-shabbani Civil Engineering 
PI phone #: 8594202361 

 
PI email: zamaan_bc@uky.edu 

 
FROM: Chairperson/Vice Chairperson 

Non Medical 
Institutional Review Board (IRB) 
SUBJECT: Approval for 
Exemption Certification 
DATE: 8/8/2018 

 
 

On 8/8/2018, it was determined that your project entitled "Improving safety performance of highway maintenance crews through 
pre-task safety toolbox talks" meets federal criteria to qualify as an exempt study. 

 
Because the study has been certified as exempt, you will not be required to complete continuation or final review reports. 
However, it is your responsibility to notify the IRB prior to making any changes to the study. Please note that changes made to 
an exempt protocol may disqualify it from exempt status and may require an expedited or full review. 

 
The Office of Research Integrity will hold your exemption application for six years. Before the end of the sixth year, you will be notified 
that your file will be closed and the application destroyed. If your project is still ongoing, you will need to contact the Office of 
Research Integrity upon receipt of that letter and follow the instructions for completing a new exemption application. It is, therefore, 
important that you keep your address current with the Office of Research Integrity. 

 
For information describing investigator responsibilities after obtaining IRB approval, download and read the document "PI Guidance 
to Responsibilities, Qualifications, Records and Documentation of Human Subjects Research" available in the online Office of 
Research Integrity's IRB Survival Handbook. Additional information regarding IRB review, federal regulations, and institutional policies 
may be found through ORI's web site. If you have questions, need additional information, or would like a paper copy of the above 
mentioned document, contact the Office of Research Integrity at 859-257-9428. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:zamaan_bc@uky.edu
https://www.research.uky.edu/sites/default/files/uploads/2018-07/9-PI-Responsibility-guidance.pdf
https://www.research.uky.edu/sites/default/files/uploads/2018-07/9-PI-Responsibility-guidance.pdf
https://www.research.uky.edu/sites/default/files/uploads/2018-07/9-PI-Responsibility-guidance.pdf
https://www.research.uky.edu/office-research-integrity/irb-survival-handbook
https://www.research.uky.edu/office-research-integrity
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