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Abstract

The concept of integrating occupational health and safety (OHS) into general education during
early career training has been introduced before. However, the OHS education focused largely on
the on-the-job workplace trainings and the professional developments of OHS specialists. There
were some discussions about OHS curriculum need of specific majors in school, but limited
discussion about providing OHS education for general college students. Learning OHS at
colleges could be a pre-employment training for college students, so to provide the OHS

information before the individual enters the workplace on campus should be important.

Most undergraduate students eventually enter the workplace and they would not have much
opportunity to take the OHS related courses in their previous schooling before taking jobs.
Therefore, the Ministry of Education in Taiwan initiated ISHALE (Integrate Safety and Health
Awareness in Liberal Education) program in 2004, which was designed to enhance college-level
occupational health and safety education. The:principal goals-of this work were to provide the

OHS general course modules and to assess.the effectiveness-of this course.

Before developing OHS general course modulgg_, a comprehensivé questionnaire survey of
college students in Taiwan was eonducted duriﬁé‘2003-2004 to assess student awareness of, and
interest in, OHS topics and personal factars that Enay influence the meotivation to take college
OHS courses. A two-credit general-education course including:16 OHS topics was then
developed according to the results of this nationwide survey.. A before and after study design
without a control group was used to evaluatethe Students’>OHS knowledge improvement by this
course between 2006 and 2007. Thirty-nine multiple choice questions were utilized to assess
students’ OHS knowledge of 13 topics. After the primary assessment of the course content, a
quasi-experimental, nonequivalent control group design with pre-post-follow-up tests was
utilized to evaluate the intervention effects, which included OHS knowledge, attitude,
self-efficacy and behavioral-intention of students in 2007 school year. The intervention design
included eight topics and the evaluations were performed three times - a pretest at the first class
meet, a posttest at the week after the eight topics were completely taught and a follow-up test in

four weeks after the posttest week.

A total of 933 students enrolled in elective OHS classes at 18 colleges completed both pretest and
posttest. The overall content was found to be appropriate to most enrolled students. Furthermore,
participants’ knowledge, attitude, self-efficacy and behavioral-intention improved significantly

by the intervention. The improvements were still significant at the follow-up test. This OHS



general course opened a window to the young adult to acquire certain OHS knowledge that might
be misunderstood or unknown before. Through this window, students learn the basic concepts of
OHS and promote their learning interest in OHS. Therefore, the OHS general education program
should be offered for all undergraduate students. Giving students the opportunities to explore
OHS shall be an important seeding for further OHS training at workplace after their completion
of school education.

Keywords: Occupational health and safety education, curriculum development, program
evaluation
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2000 | Tan-Wilhelm Impact of a worker 1.Self-report attitudinal and | Worker receiving notification reported significantly
notification program / behavioral response stronger perceptions of threat and efficacy, more
worker in beryllium 2.Case and control study positive attitudes toward safety practices, and engaged
machining plant 3.Pretest, posttest and one in more protective behaviors than the workers at the

month follow-up test control plant.

2000 | Arnetz Implementation and 1.Self-report violence Staff at the intervention work sites reported 50%more
evaluation of a practical incidents for.one year violent incidents than the control work site during the
intervention programme / 2.Case and control study year. Compared to the control group, intervention group
health care workers 3.Pretest and posttest staff reported better awareness: of risk situation for

violence; of how potentially dangerous situations could
~ = . | be avoided; and of how to deal with aggressive patients.

2001 | Erkes Determine the effectiveness | 1.To measp_rc kimowledge ‘and | A significant increase in scores after the educational
of an educational attitpdej‘rl;&enl_-ﬁ-regarding intervention (t=9.6, p=0.0005).additionally, a
intervention focused on pain pain co'ril -61 | statistically significant correlation was found between
management / medical 2.No cfntrq [study | change score (posttest minus pretest scores) and years
(surgical) intensive care 3.Pretest and postiflegt of nursing experience.
nurses a1 1

2002 | Derebery Evaluation of the impact of 1{To'measure low.back'pain | The intervention group reduced the percentage of
educational intervention on patients’ outcomes restricted work cases, reduced the percentage of
physicians’ management 2. Case and control study lost-time cases for male patients and female patients
behaviors of low back pain/ | 3.one year collection for (less than 40 years old), and shortened restricted
physicians physician’s treatment workday duration and total case duration for female

outcomes before training patients.
and 10 month collection after
training
2004 | Becker Impacts of Health and safety | 1.Self-report questionnaire The study population showed an increase in training of

education / hazardous waste
and chemical emergency
response program

2.No control study
3.Pretest and posttest

other workers, use of resources, attempts at
improvements, success rates for those attempting
change, and overall success at making improvements.
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2004 | Shah Evaluation of the training 1.Self-report questionnaire Participants’ knowledge of the ergonomics rule and
Workshops / Washington 2.No control study hazard reduction methods increased significantly. Those
state ergonomics rule 3.Pretest and posttest with no previous ergonomics training had a greater

increase in their knowledge than those who had some
ergonomics training in the past.

2005 | Harivigsen To evaluate the effectiveness | 1.Self-report questionnaire No significant differences were found between the two
of an education and low tech (the Standardized Nordic | groups for any of the LBP variables, and both groups
ergonomic intervention / Questionnaire) thought that education in patient transfer techniques had
home care nurses 2.Case and control study been helpful.

3.Pretest and posttest
2006 | Badii Evaluation of a 1.Case and control study The finding that MSI-associated time-loss and

workplace-based program to
reduce occupational
musculoskeletal injury /
healthcare worker

2.Three years of historical
data'and-1-year of data
collected prospectively
during the intervention
year

compensation costs were significantly lower during the
program illustrates the effectiveness of this program and
demonstrates that increased reporting of MSIs need not
be associated with increased claims costs.
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n (%) n (%) n (%) n (%) n (%) n (%)
[
g 508 276 690 281 447 2202
? (43) (67) (76) (32) (42) (50)
B 669 138 217 594 628 2246
(57) (33) (24) (68) (58) (50)
£ &
. 394 65 197 270 287 1213
(33) (16) (22) (31) (28) (28)
5 295 150 346 330 337 1458
(25) (37) (39) (38) (32) (33)
3 239 140 195 127 272 973
(20) (34) (22) (15) (26) (22)
A 252 55 155 147 145 754
(22) (13) = (17) (16) (14) (17)
7t
_gam 807 384 501 659 795 3146
(68) i (92) (55) 2 (15) (74) (70)
w 377 ; [P B Fa¥1 P 221 285 1328
BB 5 —
(32) ®) s (45) (25) (26) (30)
LF 5 % 22 HHALRRE%R o
. 184 1 2= 1P 116 96 579
f (16). = (14 (14 (13) 9) (13)
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¥4 Adjusted Odds Ratio” (95% CI)
EXA
1 1.00
2 0.83 (0.67-1.04)
3 0.78 (0.64-1.00)
4 0.89 (0.69-1.16)
1.5
9 1.00
% 111 (0.93-1.33)
% feag )
NI 1.00
TSR 1.04 (0.86:1.27)
ENEE 8 ey i AT ik
2% 1.000
4 240 (187:3.09)%\ [
g3 | ==3 |
AEPEEE 100 o\
L B 115 (0.88<1.50) ~ |}
1R 1,69 (1.28-2.22) )
s 1.42 (1.02-1:98)

ERE Y ot

1.68 (1.31-2.14)%

30 BiRALOE ¥ 2

- A ik
) SUARLE ;3
ENER SUARLE 3

E U IANLE ;4

# 30 BRALT f2

- A itk
N VAR i d
S w A ¥

VS ANLE e

1.00
2.83(2.23-3.58)"
9.01 (7.09-11.46)"
22.11 (16.07-30.43)*

2R
1.00
1.16 (0.93-1.46)
1.25 (0.99-1.58)
0.89 (0.66-1.20)

Ap<0.05

# Adjusted for all variables in the table
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207 HAER FIERAT] RS2 & §H A F (39 3D)

Mean Score (Mean + SD) _
N (%) Pretest Posttest ~ Paired-t p-Value

933(100%) 0.60+0.10  0.67+0.12  18.831 <0.001*

E3N
1 136 (14.6)  0.59+0.11  0.63+0.13  3.763  <0.001*
2 209 (22.4)  0.58+0.10  0.64+0.11  7.577  <0.001*
3 401 (43.0)  0.60£0.09  0.67+0.12  12.576 <0.001*
4 187 (20.0)  0.6240.09  0.7240.12  12.844 <0.001*
AR 653(70.2) 0.60+0.10  0.68+0.12 17.113 <0.001*

g e 277(29.8)  0.59+0.09  0.65+0.13 8.350  <0.001*

*p<0.01
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F 8. AR B 13 M RARZ W 18R] A d (n=933, 39 %)

Mean Sub—Score (Mean £SD)

RAL Pretest Posttest Paired-t p-Value
(- % Ay = 0.75+£0.25 0.80+0.25 6.042  <0.001%*
Rt 0.56+0.25 0.64+0.25 8.103 <0.001*
AP LK 2= 0.77£0.25 0.82+0.26 5.301 <0.001%*
v 0.59+0.26 0.64+0.27 5.395 <0.001*
PEULTE B 0.35+0.17 0.49+0.26 15.619 <0.001*
2EPFE G 0.38+0.25 0.47+0.28 7.544 <0.001*
BABEE 0.65+0.24 0.70+0.21 5.535 <0.001*
RS S 0.57+0.29 0.67+0.30 8.276  <0.001*
A T 42 0.77+£0.23 0.85+0.21 8.626 <0.001%*
TRiITEET 0.30+0.24 0.37£0.24 7.828  <0.001*
LR 0.56+0.30 0.65£0:30 5.140 = <0.001*
THE D 0.82+0.21 0.82+0.21 0.603 0.55
& F 0.56+0.30 0/65£0.30 8.030" “<0.001*
* p<0.01 =
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29 A REFEFRELm RS ET R LS 52 EHRR ®IFAL 175 % (05930,

39 1)
oy Pretest . A
fg F¥# T-Test Posttest ~ Paired-t p—Value lgigsrgs51on p—Value
' (t, p-Value)
L pfRE 0775024 0812023 4.64 <0.001* 0.019+0.015 0.207
¥ 4b¢x 0.70£024  0.76£0.25 3.89 <0.001* -
R (t=3.92,
3 p<0.001%*)
4
BB FRE 057025  0.65+£0.25 6.46 <0.001* 0.032+0.018 0.074
T ibg 0524024  0.61+0.25 4.83 <0.001* -
Tl (t=2.96,
N p=0.003%)
4 p e 0.77£026  0.82+0.22714.66 <0.001* 0.012+0.016 0.436
kg 0762024  0.8120.24: 2.49 0.013* -
R (t=0.29,
7 p=0.770)
3 ‘
e p ARk 0.60+0.26 0.64+0.25 \ 4.10 <0.00T* 0.008+0.017 0.617
5 AL 056026 ., 0.62+027 %341 0.001* -
(2.03, FS
p=0.042) il R
PP e 0355018 049+027 13.11 || <0.001* 0.013x0.018 0.493
oAb é e 0.34£0.15 10147025 846 <0.001* -
% (t=0.64,
bt p=0.521)
£ p AR 0.39+026  0.48£0.29 7.11 <0.001* 0.045+0.020  0.023
oAb € e 038£023  0.43+0.27 2.90 0.004* -
i (t=0.51,
15 p=0.614)
bt
B pAxE 065£024 071022 531 <0.001* 0.025+0.015 0.113
Aok g 0662023 0.69+0.22 1.79 0.075 -
7 (t=-0.50,
3 p=0.620)
s AR 0574029  0.66£0.30 6.63 <0.001* 0.001+0.020  0.946
%Ak g E 0.56£0.28  0.66£0.29 4.90 <0.001* -
7 (t=0.75,
3 p=0.451)
A p#RE 0772023 0.86:0.20 8.49 <0.001* 0.047+0.015  0.002%*
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¥l ité ® 0764023  0.824024 296  0.003* -
1 (t=0.71,
2 p=0.478)
T p ARk 030£024  040£024 7.68  <0.001* 0.049+0.017 0.004*
% AL 0304024  0.34+£024 225  0.025* -
i (t=-0.25,
¥ p=0.805)
>
E4
Xp AR 0744024 0794023 456  <0.001* 0.036£0.017 0.033
$oAL€ 0712024 0.75:024 236 0.019% .
2 (t=1.59,
v p=0.112)
T p ARk 0.83£020 083021 -0.05 096 0.017+0.014  0.235
F A€ 0.79+021  0.80+021 1.14  0.25 .
% (t=3.15,
> p=0.002%*)
& pARE0.55:030 4 0:6440.30" 6.57w -<0:001* -0.027+0.021 0.196
# A€ E 0.58£030 . 0.67£0.30 4.44 | <0.001% :

(t=-1.41;

p=0.158) L
*p<0.01 =

A, wEF RS S )T 2 2 R b TRl A

|
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# 10, AP FERA Y S8 F 2 E BB FHE LT (25 3E)

Mean Score (Mean + SD)

N (%) Pretest Posttest ~ Paired-t p—Value

933(100%) 0.67£0.13  0.74+0.15 16.074 <0.001*
E: 3
1 136 (14.6) 0.65+£0.15  0.70%0.16 3.116 0.002*
2 209 (22.4)  0.65+0.13  0.71x0.14 6.528 <0.001*
3 401 (43.0) 0.67£0.13 0.75+0.14 11.596 <0.001*
4 187 (20.0) 0.71£0.13  0.80+0.13 11.409 <0.001*
g3
p R 653(70.2) 0.68%0.13 0.75+0.14 13.733 <0.001*
ALg e 277(29.8)  0.65+0.120°0.72%0.15 8215 <0.001*
*p<0.01
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11 BAp 53 13 KA % 1554 fic (n=933, 25 41)

Mean Sub—Score (Mean £SD)

RAL(ALP ¥ Pretest Posttest Paired-t  p—Value
L8 M T (02) 0.64+0.33 0.71+0.33 6.007 <0.001*
£ E2) 0.70:032  0.78£030  7.008  <0.001*
25 ET(3) 0.77+0.25 0.82+0.26 5.301 <0.001*
%3 (2) 0.75:030 081028 5553  <0.001*
PEady (1) 0.88+0.32 0.90+0.30 1.415 0.16
2t ap g 54 (1) 0.78£0.52 073044  -2.864  0.004*
B ABPEL 0.65+0.48 0.81+0.39 9.092 <0.001*
Y 10 0.57+029  0.67£030 8276  <0.001*
LT3 47(2) 0.66+0.33 0.79+0.31 8.819 <0.001*
et E (1) 0524050 1071045 . 10169  <0.001*
LR (3) 0.73+0.24 4" 0.78:0.23% < 5.140.  <0.001*
252 2(0) 0542050 ~0.56:0:50 0812 041
£ #(3) 0.56+0.30 Oj§£i0.30 8.030 <0.001*
% p<0.01 =

T
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2012, P REEY S F L 05 g A BT U HEH AR ¥ A S 0930,

25 4%)
sy Pretest ) )
;z g T-Test Posttest Paired- p—Value lgeigrseésmn ’ p—Value

(t, p-Value)
O pRE 0684033  0.73:032 436 <0.001* 0.017+0.021 0.41
i A E 0574034 0.65+0.35 424  <0.001* -
P (t=4.59,
3 p<0.001%*)
BooBpARE 0712031 0794030 495  <0.001* -0.001£0.021 0.95
f"; g E 0654032 0.77+0.31  5.10  <0.001* -
: (t=2.66,

p=0.008*)
2ORRE 0774026 0828022, 4.66.  <0.001* 0.012£0.016 0.44
)g g R 076£024 10814024 249 0.013 -
P (t=0.29,
3 p=0.77)
TP RE 0774030 0.82+078 5403 | | <0.001* 10.019+0.018 0.31
ToALgE 0706020  0§7£029 391 || <001+ -

(t=3.27, 1=

p=0.001%*) . \
f*% BARE 0884033 © 0.89£0 310 112" 026 -0.019+0.021 0.367
AAE R 090£030 0924027 1107 027 -
ij (t=-1.01,

p=0.31)

?ff pRE 0781056  0.74+0.44 171  0.09 0.038+0.031  0.22
ToALg R 0785041 0.70:046 258 0.01 i
g (t=0.02,
it p=0.99)
BopE 065:048  0.83+£038 8.10  <0.001* 0.038+0.027 0.17
YUALgl 065:048  078£042 413 <0.001* -
? (t=0.23,
% p=0.82)
HOOpRE 0574029  0.66£0.30 6.63  <0.001* 0.001£0.020 0.95
oA E 0564028 0.662029 490  <0.001% -
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ol (t=0.75,
; p=0.45)
LB RE 0675034 0.80£0.29 843  <0.001* 0.062+0.022 0.005*
"l drg e 0656034  074:034 339  0.001* ;
;z (t=1.04,

p=0.30)
LR RE 0535050 0755043  9.65  <0.001* 0.107£0.031 0.001*
’:: Mg 050:050  0.63£048 372 <0.001* i
¥ (t=0.91,
p p=0.36)
E4
VOB RE 074024 0794023 456 <0.001% 0.036+0.017 0.03
J% g R 0712024 0.75+024 236 0.019 ;
(t=1.59,
! p=0.11)
RoOpRE 0584049 0.59#049 020 | N85 0.068+0.035  0.05
FoAEg R 044£0.50 /048+0.50+ 098 033 ]
; (t=3.98, =

p<0.001*) "

& p 055:030 - 0,64+030 (657 || 20.008% 0.027:0.021 020
Foiew 058030 0.67:030 444 || <0.001* _

(t=-1.41,0 " o

p=0.16)
*p<0.01
A Wﬁﬁ?ﬁﬁ-"—ﬁﬁ'ﬁlj'ﬁ 72 SIEE B~ wop]
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213 i rEy 284 AAFn

hormm) PR E(D) r p—Value
e
7 38 38 0.187 0.67
= 68 60
E3A
1 18 13 19.808*  <0.001
2 39 58
3 15 18
4 35 9
iz
2 F 24 20 4.465 0.22
XY 453 51 39
ER T ¥ 35 10 19
®a1ER 22 20
T T BiEX >FL AR
4 0 7 7.913* 0.01
25 107 91
£EF 42 :
4 86, 66 5.203* 0.02
2% | 1o 31
RN SRSV EN S il r
4 13 17 2.669 0.10
iz 1|73 49
LFgra%y ~
4 31 18 1.179 0.28
iz 55 47
LEF ML Bl (FPER £ B
4 28 21 1.638 0.44
iz 42 37
7 Arig 33 39
TR AABEL AN (F
4 6 0 5.776 0.06
iz 81 78
7 Arig 18 19
S E B T % 2 iEs
4 77 70 0.004 0.95
iz 5 28 26
*p<0.05
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214 A28 H HRENEAHLTIFIRT LR SRR EFTLILAP2Z R

Ao~ e ¥R E T p—Value
Mean +SD (n)

% 2 fFd AT
3 0.50+0.12 (107) 0.51+0.13 (98)  -0.232 0.82
v BT 0.30+0.29 (106) 0.26+0.26 (98) 1.133 0.26
et 0.58+0.27 (106) 0.58+0.30 (97)  -0.221 0.83
PEALLE S 0.55+0.24 (107) 0.60+0.25 (96)  -1.497 0.14
RERF S 0.64+0.27 (107) 0.66+0.30 (97)  -0.567 0.57
BAPHEE 0.73+0.33 (107) 0.69+0.32 (97) 0.839 0.40
PR 0.49+0.29 (106) 0.51+0.32 (97)  -0.534 0.59
EPFA G 5 0.38+0.27/(106) 0.38+0.26 (97)  -0.064 0.95
AT 0.45+0.31:(106) 0.48+0.32 (97)  -0.780 0.44

EEY =8
i S = 4.16+0.45(107) 4.17+£0.514(98)  -0.159 0.87
Frx W 4.02+0.38 ("1‘112)_‘_ 4.04+0.44 (98) -0.316 0.88
-BE>EG 3.93+0.45 (107) 3.9740.52 (97)  -0.470 0.64
x5 3.42::0.47 (107) 13.50£0.467(97)  -1.193 0.23
X >t p oA 376072 (107).  13.73+0:63 (97) 0.324 0.75
S N 3.05£0.41:(105) 3.02i0.36 7 0.564 0.57
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BRIE A S BRIF DE 2L R P AR EFL L

A A&

A

3.9140.43 (76) 3.9140:32 (15) 0.000 1.00

3.6140:64(75) 3.59£0:68 (15) 0.097 0.92
3:03:0.35 (75) 2.9340.43(15) 0.906 0.37

&4 13 0B r S LR T p—Value
Mean £SD (n)

£ 2 0.50+0.12 (83) 0.51+0.12 (24) -0.492 0.62
S 3.87+0.35 (83) 3.94+0.24 (23) -0.973 0.33
£ 2 3.50+0.63 (81) 3.50+0.54 (23) -0.002 0.98
£ 2 3.04+0.42 (81) 3.12+0.36 (23) -0.853 0.40
HRE
£ 2 0.51+0.10 (75) 0.46+0.15 (15) 1.540 0.13

>

>

>
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216, % DA AP~ (SR E A F P a R

v 7 B . 5 5B i 7 T P& 14 B wRl&uEF R (SR &uEF P
Mean £SD Mean £SD Mean £SD Paired-t (p) Paired-t (p) Paired-t (p)
RSN 0.49+0.12 0.6520.14 0.6520.14 8.585* (<0.001)  7.685* (<0.001)  0.201 (0.84)
(62) HFEET 0.30£0.28 0.49+0.30 0.57+0.30 4.617% (<0.001)  5.803* (<0.001)  2.249* (0.03)
B 0.54+0.29 0.78+0.24 0.67+0.24 5.709* (<0.001)  2.794* (0.01)  -3.303* (0.002)
PEYLEE S 0.54+0.26 0.73+0.23 0.75+0.22 4.589* (<0.001)  5.360* (<0.001)  0.782 (0.44)
el v = 0.62+0.27 0.67£0.26 0.7240.24 1.051 (0.30) 2.746* (0.01) 1.454 (0.15)
R 24 0.71+0.33 0:86+0.22 0:88+0.23 3.028* (0.004)  3.689* (<0.001)  0.567 (0.57)
W5 0.45+0.29 0.50+0.29 0.54+0.28 0.956 (0.34) 2.052* (0.04) 1.000 (0.32)
2LPEYR LG S 0.36+0.27 0.5950.28 0.61+0.34 4.300% (<0.001)  4.882* (<0.001)  0.582 (0.56)
E L =N 1 0.48+0.33 0.534029 = | | 0.58:0.31 1.196 (0.24) 2.392* (0.02) 1.384 (0.17)
HEw 28 0.51%0.10 0.5410.1‘29; 0.52+0.14 1.989 (0.05) 0.805 (0.42) -0.899 (0.37)
©2) [ e o 0.26+0.25 031+0.24 0.36+0.25 1.236 (0.22) 2.605* (0.01) 1.458 (0.15)
B 0.61£0.28 0.54+0:25 0:59+0.26 -1.584 (0.12) -0.354 (0.73) 1.456 (0.15)
PEYLEE S 0.60+0.24 0.6240.21 0:59+0.26 0.683 (0.50) -0.314(0.76)  -1.095 (0.28)
e 0.65+0.30 0.71£0.27 0.69+0.27 1.387 (0.17) 0.882 (0.38) -0.531 (0.60)
L =4 0.72+0.30 0.67+0.28 0.77+0.32 -1.229 (0.22) 0.903 (0.37) 2.049 (0.05)
g 0.48+0.32 0.47+0.27 0.48+0.30 -0.119 (0.91) 0.112 (0.91) 0.222 (0.83)
ek =) 0.40+0.24 0.39+0.25 0.33+0.28 -0.190 (0.85) -1.436 (0.16)  -1.199 (0.24)
AyLed 0.45+0.29 0.52+0.28 0.47+0.27 1.758 (0.08) 0.480 (0.63) -1.146 (0.26)
*p <0.05
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217 % 22 R - p AT BT S Roe An R BRIEEEE RGN RE

fe 5 % B EC | is R ot 7 i R & 18 R TR &uE F R (SR &AE F R
Mean £SD Mean £SD Mean +£SD Paired-t (p) Paired-t (p) Paired-t (p)
ire ga 3.83+0.31 4.00+0.41 4.02+0.40 3.198*(0.002) 3.568%(0.001)  0.322(0.75)
(62) — AR >R 4.09+0.46 4.17+0.49 4.11+0.49 1.377 (0.17) 0.318 (0.75) -1.221 (0.23)
EEEE RS- 3.99+0.39 4.05+0.42 4.05%0.42 0.904 (0.37) 1.038 (0.30) 0.104 (0.92)
- AE>FEG 3.90:£0.42 4.0840.51 4.1020.52 2.757* (0.01) 2.913*(0.01)  0.350 (0.73)
FIE2HEL 3.36+0.36 3.71+0/54 3.80£0150 5.238* (<0.001)  7.509* (<0.001)  1.653(0.10)
% 2 fFd p Ao 3.48+0.69 3.74+0.69 3.81+0.63 12.917%(0.005)  3.967* (<0.001)  0.960 (0.34)
A 3.010.40 3.06+0.51 | /4 13.2130.46 0.946 (0.35) 2.987* (0.004)  2.038* (0.04)
HEE g 3.90:£0.42 4.0140.34 %‘9&0.38 2.204*%(0.03) 0.761 (0.45) -1.622 (0.11)
(62) - HE DR 4.174+0.53 42340.44 44144043 0.897 (0.37) -0.609 (0.55)  -1.520(0.13)
P2 4.02+0.45 4105037 | 4.00:0.42 1.588 (0.12) -0.424 (0.67)  -1.840(0.71)
- BE>FG 3.97+0.55 4194053 4062051 2.786* (0.007) 1.154 (0.25) -1.746 (0.09)
PFREEL 3.45+0.45 3.5240.42 3.54+0.46 1.542 (0.13) 1.672 (0.10) 0.380 (0.71)
F > A p Ao 3.57+0.56 3.78+0.64 3.73+0.63 2.433%(0.02) 2.052 (0.05) -0.714 (0.48)
A 3.03+0.35 3.05+0.44 3.06+0.45 0.367(0.72) 0.434 (0.66) 0.154 (0.88)

*p <0.05
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# 18. MR & 53> #2538 (GEEmodel)~ 47+ F 2 % 22 ;0 - GRS F 2 Lw2 i » 23k

s . - BE XS FRAREG B2 i S
B p B p B p B p B p
(95% C.1.) (95% C.1.) (95% C.1) (95% C.1) (95% C.1)
i#1%%
# 37 0 0 0 0 0
(%% %)
- 0.092% <0001  0.206*  <0.001 <0207% <0001  0.191*  <0.001 0.060 0.09
(0.070-0.114) (0.127-0.286) (0.131-0.283) (0.090-0.291) (-0.009-0.129)
s 0087 0001 0.173* £E0001 02534 =0Q0L . 0.181*  0.001 0.118* 0.01
(0.062-0.113) (0.088-0.258) (0:172-0.329) (0.074-0.288) (0.035-0.201)
R ”"* -
¥R e 0 0 0 0 0
(%% 1) Il
. 0.066* <0001  -0.018 0781 _0d34* 0.04 -0.025 0.77 0.079 0.14
(0.040-0.093) (-0.143-0.108) (0:007-0.261) (-0.190-0.141) (-0.025-0.184)
*p <0.05

TRREEAI TR BN P A ER IR I ORT YRGS AF AR IR L AP 10T
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# 19. MR & 3> 42;5(GEEmodel) > 7~ B4 % >4 324~ R RS F A A 22 1 > Ssx(RTHAP R R ¢ A > B xplskY])
s . - BE 2 FRAREG B2 i S
p p p p B p p p p p
(95% C.L) (95% C.L) (95% C.I) (95% C.I) (95% C.L)
P 5 )
0 R 0 0 0 0 0
(%% %)
e 0.040%* 0.01 0.204* 0:001 0.058 0.25 0.139 0.06 0.023 0.67
i ] (0.012-0.069) (0.081-0.326) (<0:041-04156) (-0.006-0.284) (-0.082-0.128)
. 0.026 0.13 0.110 0.07 0.083 0.12 0.067 0.42 0.019 0.76
% #l (-0.007-0.060) (-0.008-0.227) (0.022-0:188) (-0.097-0.232) (-0.103-0.141)
SR y A
ke 0 0 =0 0 0
(%% )
o 0.007 0.70 -0.055 0.47 | 90:025 | 0.74 -0.114 0.23 0.005 0.93
(-0.027-0.040) (-0.206-0.096) ' (-0.169-0.119) (-0.301-0.074) (-0.113-0.123)
8w xp B v ‘
> e 0 0 0 0 0
fiox fex 0.097* <0001 0.003 0.98 0.283* <0001 0.097 0.34 0.068 0.34
15 i (0.056-0.139) (-0.158-0.163) (0.137-0.429) (-0.103-0.296) (-0.071-0.207)
fio» lex 0.114* <0.001 0.120 0.16 0.318%* <0001 0.217* 0.04 0.190* 0.02
7 R (0.065-0.163) (-0.048-0.288) (0.173-0.463) (0.006-0.428) (0.027-0.353)
*p <0.05
Boj s LA F R Eo 1R FIORTVREH AT AL ERI LM 0T

TR BT R e
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Quadrant B Quadrant A

& # (1.92,2.71) 'T L% (2.18,2.97)

A5 ET (1.94,2.70) B (2.26,2.83)

LT s ap (1.93, BABEL (2.14,2.82)
S 263) R F I (2.11,2.80)
o T RERE b % (1.86, 2.60) Treit¥ BT (1.95,2.68)
2 240 /P (1.74, 2.59) i (1.97,2.67)
S B Z 34l (1.86,2.58) e ik (1.99, 2.65)
;; s E T (1.95,2.62)
3
ot
e

R=10.694,n =6, p-=0.126" R= 0.863,n =8, p = 0.006
2.57
Quadrant C Quadrant D

P (172, 2.56) w2 (226, 2.57)

“117& (1.§5, 2.35M T &% 2(1.97,2.56)
~ T%IpI @ﬁﬂ_m(l 91'2 51‘)‘ = 55; 2 2n4(1.95, 2.56)
2 #)%‘B‘hf % Al 87;%51)'1 LR R (2,07, 2.55)
vi kB (1.83,2.51) =
5 2t a1 51 (1.64, 2147) 1
. FREIEME (194, 247)
B BET > (1.86,24D
& #E T (1.82,2.41)
g; B % E % s 2 (1.89, 2.31)
o T E X DA 2(1.94,2.30)
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Undergraduate students were surveyed to assess their
awareness of and interest in health and safety education.
Out of 5258 questionnaires distributed among 66 colleges and
universities in Taiwan, 4474 questionnaires were returned. The
respondents were asked to provide demographic information
and to respond to questions about a proposed college course in
general occupational health and safety (OHS) and questions
about 30 OHS topics. Their awareness and learning'interest
about each topic were evaluated on a 4-point scale. Statistical
analysis of variance and logistic linear regression were
performed. Only 13% of respondents had previously taken
health and safety courses. More than 39% of respondents§
indicated that they would take general OHS courses if the
courses were offered by their colleges. Student motivation to
take OHS courses was apparently related to_their'experienc
in OHS coursework, their academic background, ‘and thei
current learning interest in the 30 OHS iopics. Students with
natural science or engineering backgrounds tended'to expr:ess
strong interest in OHS topics and courses. In ‘conclusion,
implementing general health and safety education in college is
recommended. In addition, developing an OHS course module
system would meet student expectations, as courses -would
consider the learning interests and needs of students with
different college majors.

Keywords college general education, curriculum development,
health awareness, industrial hygiene, occupational
health, occupational health and safety education
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INTRODUCTION

I ntegrating occupational health and safety (OHS) into health
education during early career training is recommended
because management, organized labor, and government cannot
always reliably and proactively provide job health and safety
information needed for workers to protect themselves.()

468 Journal of Occupational and Environmental Hygiene

One study in the scientific literature described a program
in which an OHS curriculum was successfully presented in
nonvocational high school courses.?

{Another study of 1126 students who had enrolled in health
classes at eight Midwestern universities in the United States
revealed that the classes significantly changed the safety values
of students who completed the classes.®’ A study of hair-
dressing students in Taiwan revealed changed attitudes toward
the $afe handling of chemicals after the students received

| ==« dppropriate education and training in reducing hazardous
] ‘T‘:"’L_pherrlical exposure. The authors of that study emphasized the

need for primary prevention measures.®
Many ‘university facilities such as laboratories and work-

“5Fshops pose worker health and safety hazards.®-® Universities

rarely|provide‘adequate education in occupational health and
safetyﬁ(7f9) Several recent studies have concluded that OHS
education should be integrated into the curriculum.®7!9 The
authors of a comprehensive survey of Australian universities
recommended OHS training for all undergraduate chemistry
students.”

In the United States, the National Institute for Occupational
Safety and Health (NIOSH) has initiated two educational
projects to address health and safety education: (1) Minerva
for business schools and Safety, and (2) Health Awareness for
Preventive Engineering (SHAPE) for engineering schools.!V
NIOSH provides nine online instruction modules so that
engineering instructors can easily include occupational health
and safety instruction in their courses.'? Topics of interest to
university students included lifestyle issues, such as fitness,
nutrition, stress management, depression, illness screening,
and cold and flu prevention.!¥

In 2004, the Ministry of Education in Taiwan initiated
the ISHALE (Integrate Safety and Health Awareness in
Liberal Education) program, which was designed to enhance
college-level occupational health and safety education, as
most undergraduate students have limited opportunities to
take OHS-related courses in college before entering the work
force. In Taiwan, all citizens are required to complete a
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9-year education program before admission to either a general
senior high school or a vocational high school. Vocational high
school students must immediately choose a major so they can
take courses that teach the technical skills needed for specific
occupations, whereas general senior high school students can
decide whether to pursue further college studies in liberal
arts, social sciences, life and health sciences, engineering,
or physical sciences. The decision determines their course
content during their sophomore and senior years. Students in
the liberal arts and social science category are not required to
take additional physics or chemistry courses.

To develop the ISHALE program, a survey of college
students in Taiwan was conducted during 2003—2004 to assess
student awareness of and interest in OHS topics and personal
factors that may influence their motivation to take college OHS
courses. Questionnaire results, which were used to develop the
course modules, are described below.

METHODS

Survey Methodology

Multistage, stratified, systematic sampling’ design -was
used to obtain representative samples of current college
students. During the 2002-2003 school year, there® were
837,602 students in 776 departments of 158-colleges.t!*!>
The departments were stratified into 16 academic commugtities

according to the classification system used by the Taiwan!

e
Ministry of Education. The categoriesiincludel(1) medlpm,‘“","’-‘rﬂgroups. The tested characteristics included gender ratio, years

and pharmacy; (2) life science; (3) agriculture, forestry, fishing® =

M

and ranching; (4) physical education and leisure management;

(5) earth sciences; (6) mathematics, physics, and ChCI’li Sry; e

(7) information technology and electronics; (8)+engineeting;
(9) architecture and design; (10) education; (I') ]ibereh arts;
(12) arts; (13) law; (14) mass communications; (15)'social
sciences; and (16) business administration. i

By using the principle of proportion probability, 239
departments were randomly selected from these communities.
At least one student from a group with motivation to take
OHS courses was included in the sample for each department.
Assuming that at least 10% of students in each department
were motivated, and setting type I error with a= 0.1,19
22 students were systematically sampled from each selected
department, and 5258 students were recruited. Questionnaires
were distributed to students by the student affairs office of each
department from March 2004 to June 2004. All questionnaires
were completed anonymously and took about 10 min to
complete.

The Questionnaire

The first part of the questionnaire requested demographic
information, including gender, years of schooling, major,
affiliated school (general college or vocational college),
experience in health and safety coursework (yes or no), as
well as motivation to take an OHS course if such a course
was offered at college (yes, no, or undecided). The second part

Journal of Occupational and Environmental Hygiene
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of the questionnaire evaluated learning interest and awareness
regarding the 30 OHS topics.

For each topic, two questions were asked: (1) “If a course
titled Occupational Health and Safety is offered, and the
addressed topic is included in this course, would you be
interested in learning the topic?” and (2) “How well do you
understand the topic?” The students answered according to the
4-point Likert scale: 1 = definitely no, 2 = maybe, 3 = yes,
to a moderate degree, 4 = definitely yes. For each respondent,
a total score for awareness or learning interest was obtained
by summing the scores on the 30 topics, and the score on each
topic was obtained by converting the respondent response (4-
point Likert scale about awareness of or learning interest in)
into a numerical score in accordance with a prior assigned
value.

Statistical Analysis
As Table I illustrates, the 16 academic communities were
further separated into five academic groups that were catego-
rized according to the college study pursuits of the senior high
school students as described in the Introduction. The students
who had selected liberal arts and social sciences majors
were assumed:to have less exposure to study core scientific
disciplines;. such. as chemistry, physics, and biology. This
difference-was expected to affect their questionnaire responses.
Statisticalianalyses were performed using SPSS version 12.0
and SAS version8.2. Pearson chi-square tests were applied to
» compare respondent characteristics among the five academic

of échooling, experience in OHS coursework, and motivation
_to take OHS coutses.

Logistic regression models were used to estimate crude
and| adjusted’.0dds ratios and their 95% confidence intervals
for. predietive factors associated with student motivation to
take OHS courses. Predictive factors included demographic
information' (gender, years of schooling, school affiliation,
academic groups, and experience in OHS coursework) and
awareness of the 30 OHS topics and learning interest in them.

TABLE I. Grouping of Academic Communities

Academic Groups Academic Community

Life and health sciences Medicine, pharmacy, life science,
agriculture, forestry, fishing, and
ranching, physical education and
leisure management

Earth sciences, mathematics,
physics and chemistry

Information technology and
electronics, engineering,
architecture and design

Education, liberal arts, arts

Law, mass communications, social
sciences, business administration

Physical sciences

Engineering

Liberal arts
Social sciences
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TABLE Il. Respondent Demographic Information
Life and Health Physical Sciences Engineering Liberal Arts Social Sciences Total
Sciences n (%) n (%) n (%) n (%) n (%) n (%)
Gender
Male 508 (43) 276 (67) 690 (76) 281 (32) 447 (42) 2202 (50)
Female 669 (57) 138 (33) 217 (24) 594 (68) 628 (58) 2246 (50)
Years of schooling
Freshman 394 (33) 65 (16) 197 (22) 270 (31) 287 (28) 1213 (28)
Sophomore 295 (25) 150 (37) 346 (39) 330 (38) 337 (32) 1458 (33)
Junior 239 (20) 140 (34) 195 (22) 127 (15) 272 (26) 973 (22)
Senior 252 (22) 55 (13) 155 (17) 147 (16) 145 (14) 754 (17)
School affiliation
General college 807 (68) 384 (92) 501 (55) 659 (75) 795 (74) 3146 (70)
Vocational college 377 (32) 31(8) 414 (45) 221 (25) 285 (26) 1328 (30)

Awareness of as well as learning interest was estimated by
quartiles based on total score. The level of significance was set
to alpha < 0.05.

To evaluate learning interest associated with awareness, the
30 OHS topics were assigned to four quadrants, which un-
derlined the overall mean for learning interest and-awareness.
A topic for which mean scores for both learning interest and
awareness for that topic exceeded the overall means of the
30 topics was assigned to Quadrant A, which*included topics

sciences. The overall gender ratio (male/female) approached
one. The gender ratio significantly differed among the five
academic groups (Pearson chi-square x> = 456.742, df =
456p. < 0.001); most males were engineering and natural
science majors, whereas most females were liberal arts and
sogcial sciences majors. Most respondents were sophomores.
Sophomeres comprised 33% of the total respondents, while
freshmen, junjors, and seniors comprised 28%, 22%, and 17%,
fespectively. The respondent years of schooling among the five

with high learning interest and high awareness. [Accordingly,s== «dcadémic groups significantly differed (Pearson chi-square
Quadrants B, C, and D included topics with high leaming‘:?f'ﬂj(“z ‘= 168.069, df'=12, p < 0.001).

interest and low awareness, topics with low learning interest
and low awareness, topics with low learning-interest and aHLivgh

awareness, respectively. Pearson correlation coefficient was

used to assess the relationship between learning intere§t and
awareness. ; -

RESULTS

Sample Demographic Data

Table II gives the demographic data for the 4474 respon-
dents from 239 departments of 66 colleges. Most (70%)
respondents were general college students, and 30% were vo-
cational college students. Fifty-six percent of the respondents
were majors in life and health sciences, physical sciences, or
engineering, and 47% were majors in liberal arts and social

'7‘ 'Experience in OHS Coursework

Table I shows that fewer than 13% of all participating
students-had-takenr OHS courses. Notably, the social sciences
group had. the lowest percentage (9%) of the five academic
groups. The rate of experience in OHS coursework was, in
decreasing order, as follows: life and health sciences, physical
sciences, engineering, and liberal arts. The proportions of stu-
dents with experience in OHS coursework differed statistically
among academic groups (Pearson chi-square x> = 24.388,
df =4, p < 0.001).

Student Motivation to Take OHS Courses

Table IV presents the data indicating student motivation to
take OHS courses if they were offered. Of the 3697 respondents
who answered this question, only 47% had motivation to take

TABLE lll. Experience in OHS Coursework for the Five Academic Groups

Experience in Life and Health Physical Sciences Engineering Liberal Social Sciences Total
OHS Coursework Sciences n (%) n (%) n (%) Artsn (%) n (%) n
Yes 184 (16) 58 (14) 125 (14) 116 (13) 96 (9) 579
No 983 (84) 353 (86) 774 (86) 753 (87) 976 91) 3839
Total 1167 411 899 869 1072 4418
Note: Pearson chi-square XZ =24.388, df =4, p < 0.001.
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TABLE IV. Student Motivation to Take OHS Courses Among Five Academic Groups

Motivation to Take Life and Health Physical Sciences Engineering Liberal Social Sciences Total
OHS Courses Sciences n (%) n (%) n (%) Artsn (%) n (%) n

Yes 572 (57) 170 (49) 415 (55) 285 (41) 314 (36) 1756
No 439 (43) 180 (51) 340 (45) 418 (59) 564 (64) 1941
Total 1011 350 755 703 878 3697

Note: Pearson chi-square X2 =112.604, df =4, p < 0.001.

such courses. The rates of having motivation to take OHS
courses within academic group were 57% for life and health
sciences, 55% for engineering, 49% for physical sciences,
41% for liberal arts, and 36% for social sciences. Motivation
to take OHS courses significantly differed among the five
groups (Pearson chi-square x2 = 112.604, df = 4, p <
0.001).

The logistic regression in Table V indicates that years of
schooling, gender, school affiliation, and awareness of OHS
topics were not significantly related to motivation te take
OHS courses, but academic background, experience in OHS
coursework, and learning interest in the addressed OHS topics
were significantly related to motivation. In‘comparisonswith
the response in the social sciences academic group, those in the
other academic groups tended to have stronger, motivation.to
take OHS course (odds ratio = 1.42—-1.69). The students with

prior OHS coursework were highly motivated [to take OHS~"’r A
courses (adjusted odds ratio = 2.40). Motivation was also,-"'
related to student interest in the addressed OHS toplcsh(ldds 'Tf Gender

ratio, 2.83 for the second quartile of learning-interest; 9.0
third quartile of learning interest; 22.11 for forth quamll of
learning interest). s L ‘.

Awareness of and Learning Interest in the
Addressed OHS Topics

The overall mean scores for awareness of and learning
interest in the OHS topics were 1.94 and 2.57, respectively.
The Pearson correlation coefficient between learning interest
and awareness of the 30 topics was 0.61 (n = 30, p < 0.001).

Figure 1 shows that 8 of the 30 OHS topics were assigned
to Quadrant A, since the scores for awareness and learning
interest for a topic both exceeded the overall mean scores. The
eight topics were (1) emergency response, (2) fire protection,
(3) personal protective equipment, (4) health management, (5)
hazards of computer operations, (6) hazard communication, (7)
respiratory protection, and (8) chemical hazards. The learning
interest associated with awareness within this course group
had a Pearson correlation of 0.863 with p = 0.006.

Topics with high learning interest (mean score exceeding
overall mean score) but low awareness (mean score less than
or equal to overall mean score) fell into Quadrant B. The
six topics included (1) first aid, (2) biological hazards, (3)
analyzing and preventing accidents, (4) health risk assessment,
(5) biological monitoring, and (6) hazard control. Learning
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for 2h,

interest associated with awareness within this course group
had a Pearson correlation of 0.694 with p = 0.126.

Quadrant C included 12 topics with mean scores lower
than or equal to the overall mean scores for the 30 topics:
(1) ionizing radiation, (2) ergonomics, (3) labeling system

TABLE V. Predictors of Student Motivation to Take
OHS Courses

T Adjusted Odds Ratio
Characteristic 95% CI)
Years of schooling

“Ereshman ' " 1.00

Sophomorte 0.83 (0.67-1.04)
. Junior 0.78 (0.64-1.00)

= Senior 0.89 (0.69-1.16)

Female h 1.00

Male 1.11 (0.93-1.33)
School affiliation

Vocational college 1.00

General-college
Experience in OHS coursework

1.04 (0.86-1.27)

No 1.00

Yes 2.40 (1.87-3.09)4
Academic groups

Social sciences 1.00

Liberal arts 1.15 (0.88-1.50)

1.69 (1.28-2.22)4
1.42 (1.02-1.98)4
1.68 (1.31-2.14)4

Engineering

Physical Sciences

Life and health sciences
Learning interest

First quartile 1.00

Second quartile 2.83 (2.23-3.58)4

Third quartile 9.01 (7.09-11.46)4

Forth quartile 22.11 (16.07-30.43)4
Awareness

First quartile 1.00

Second quartile 1.16 (0.93-1.46)

Third quartile 1.25 (0.99-1.58)

Forth quartile 0.89 (0.66-1.20)

Ap <0.05.
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Learning interest in topic

High interest (score>2.57)

2.57

Low interest (score=2.57)

Quadrant B
First aid (1.92, 2.71)
Biological hazards (1.94, 2.70)
Analyzing and preventing accidents
(1.93,2.63)
Health risk assessment (1.86, 2.60)
Biological monitoring (1.74, 2.59)
Hazard control (1.86, 2.58)

R=0.694,n=6p=0.126

Quadrant A
Emergency response (2.18, 2.97)
Fire protection (2.26, 2.83)
Personal protective equipment (2.14,
2.82)

Health management (2.11, 2.80)
Hazards of computer operations
(1.95,2.68)

Hazard communication (1.97, 2.67)
Respiratory protection (1.99, 2.65)
Chemical hazards (1.95, 2.62)

R=0.863,n=38, p=10.006

Quadrant C
Ionizing radiation (1.72, 2.56)
Ergonomics (1.75, 2.55)
Labeling system of hazardous
materials in laboratories (1.91, 2.51)
Control of vibration (1.87, 2.51)
Exposure assessment (1.83, 2.51)
Nonionizing radiation (1.64, 2.47)
Waste management of laboratories
(1.94,2.41)
Machine safety (1.86, 2.41)
Heat stress (1.82, 2.41)
Introduction to health and safety in
laboratories (1.89, 2.31)
Laboratory safety laws and
regulations (1.94, 2.30)
Construction safety (1.72, 2.26)

R=-0250,n=12p=10433

Low awareness (score=1.94)

Quadrant D
Noise (2.26, 2.57)
Electricity safety (1.97, 2.56)
Laboratory hazard identification
(1.95, 2.56)
Ventilation principles (2.07, 2.55)

R=0547,n=4,p=10.453

1.94

High awareness (score>1.94)

Awareness of topic

awareness and the mean score of learning interest for each topic).

FIGURE 1. Awareness of and learning interest in the addressed OHS ‘topics (numbers included in the parentheses are the mean score of

of hazardous materials in laboratories, (4) control of vi-
bration, (5) exposure assessment, (6) nonionizing radiation,
(7) waste management of laboratories, (8) machine safety,
(9) heat stress, (10) introduction to health and safety in
laboratories, (11) laboratory safety laws and regulations,
and (12) construction safety. This course group revealed
a nonsignificant negative correlation between learning in-
terest and awareness (Pearson correlation = —0.250, p =
0.433).

Four topics were classified into Quadrant D with low
learning interest (mean score less than or equal to overall mean
score) but high awareness (mean score exceeding overall mean
score): (1) noise, (2) electricity safety, (3) laboratory hazard
identification, and (4) ventilation principles. The correlation
between learning interest and awareness in this course group
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was not statistically significant (Pearson correlation = 0.547,
p = 0.453).

Ranking of OHS Topics in the Order of Learning
Interest Score

The OHS topics in each academic group with mean learning
interest scores exceeding or equaling 2.57 (mean score for
learning interest in all academic groups) were ranked by scores.
As Table VI shows, life and health sciences, physical sciences,
engineering, liberal arts, and social sciences included 25, 19,
21, 8, and 9 topics, respectively. Among those five academic
groups, the most common topics of interest in the first 10
ranks included (1) emergency response, (2) fire protection, (3)
personal protective equipment, (4) health management, (5) first
aid, (6) biological hazards, (7) hazards of computer operations,
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TABLE VI. Ranking of OHS Topics in the Order of Learning Interest Score Among Five Academic Groups

Rank Overall Life and Health Sciences Physical Sciences Engineering Liberal Arts Social Sciences

1 A A A A A A
2 B F E B B B
3 C E C C C D
4 D C B D D C
5 E D F G G G
6 F B K E I H
7 G M D K H 0
8 H I R F 0 F
9 I H G X J
10 J K X H

11 K P P L

12 L R H R

13 M J S J

14 N L M M

15 0 N I w

16 S w N

17 G N P

18 Q J U

19 T L i I

20 U : S

21 v z

22 w

23 X -

24 Y :

25 0 [lemss ]

= == | . . . .
A: Emergency response; B: Fire protection; Ci Personal protectiv3t equipment; D: H‘eal‘th management; E: First aid; F: Biological hazards; G: Hazards of

computer operations; H: Hazard communication; I: Respiratory protection; J: A]Il lyzing and preventing aceidents; K: Chemical hazards; L: Health risk assessment;

M: Biological monitoring; N: Hazard control; O: Noise; P: Ionizing radiation; Q: -Nonioqiiing radiation;'R: Laboratory hazard identification; S: Labeling system

of hazardous materials. in lflboratories; T: E)fposure assessmept; U: irg nomics; V: Was}e management of laboratories; W: Ventilation principles; X: Electricity

safety; Y: Control of vibration; and Z: Machine safety. gl s I ‘. 14 ;

(8) hazard communication, (9) respiratory protection;-and (10) Conversely, students with academic backgrounds in liberal

analyzing and preventing accidents. arts or social sciences have limited opportunities to receive
OHS "education in the Taiwan education system, natural
sciences are not required courses after the first year of

DISCUSSION senior high school, which is equivalent to 10th grade in
the U.S. education system. This course design therefore

his study analyzed the motivation of college students limits their opportunities to acquire OHS knowledge. Students

for taking OHS courses. The significant parameters may eventually consider OHS courses unnecessary because
associated with motivation to take OHS courses were former they were not offered in senior high school. Students with
experience in OHS coursework, academic background, and experience in health and safety-related coursework had a more
learning interest in special topics. Learning interest in the favorable view of education in this area. If the inference is
addressed OHS topics varied with academic background. true, student interest could be stimulated by introducing OHS
Academic background and former experience in OHS education along with basic scientific principles in the college
coursework governed the interest in taking OHS courses if curriculum or even early in the senior high school curriculum.
such a college course was offered. Respondents with academic Such proactive education has been approved and executed
backgrounds in life and health sciences, engineering, or in Alaska, where the state government has implemented the
physical sciences were more likely to indicate interest in taking Job Hazard Recognition Program curriculum for high school
OHS courses than students in liberal arts or social sciences. students and graduate level university students.® In Taiwan,
It is generally assumed that OHS elements are integrated into the authors recommend offering OHS at college level as
the natural science courses in biology, chemistry, and physics, a general education requirement, since general education
so respondents may have been unaware that they had already courses are available to all college students regardless of
received such training. academic background. The findings of the present study may
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be useful in a model of proactive OHS general education and
course development in Taiwan.

This survey also intended to identify the OHS topics that
college students are interested in learning and the topics
they do not understand. The 30 OHS topics were addressed
simply because they have occurred in occupational health and
safety training. The topics were listed on the questionnaire
without elaborate description. The respondents may have had
opinions about some of the occupation-related topics, such
as emergency response, health management, and hazard com-
munication and, therefore, may have had enhanced interest in
these topics. However, most topics, such as fire protection, per-
sonal protective equipment, hazards of computer operations,
respiratory protection, and chemical hazards, were generic and
were probably not misinterpreted by the respondents.

Some OHS topics were categorized as high interest but
low awareness in this study. Such topics included first aid,
biological hazards, analyzing and preventing accidents, health
risk assessment, biological monitoring, and hazard control.
This group of topics was chosen as a learning priority by all
academic groups of students except the liberal arts and social
sciences students. Students in social sciences included only
biological hazards and analyzing and preventing accidents
in their priority lists (Table VI). This information;=*‘which
OHS topics college students would be interested in learning”
and “which topics college students did not' understand,”
provided an important basis for developing college level OHS

course modules. Topics with high learning interest should beﬁ" ' i

5. Lucas, AD., and S.A. Salisbury: Industrial hygiene survey in a

oy

liar

included in entry-level courses to encourage college stud¢nts
to take OHS courses.

Twelve topics were categorized as low learning interest
low awareness, probably because respondents wereunfa
with some of the technical terms. For example; nonionizing
radiation is a common occupational health and saféty ‘term
but it is unfamiliar to the general population. In “addition,
the terms machine safety, construction safety, labeling system
of hazardous materials in laboratories, waste management of
laboratories, introduction to health and safety in laboratories,
and laboratory safety laws and regulations may have been
misinterpreted as professional majors. Thus, properly naming
an OHS topic would meet student expectations and enhance
learning interest. To avoid undermining student motivation
to take OHS courses, topics with low learning interest and
awareness may be integrated with other high-interest topics
and should not be included until later stages of the course.

CONCLUSION

his study revealed that three key determinants: (1) ex-
perience in OHS coursework, (2) academic background,
and (3) learning interest in OHS topics, significantly influence
motivation to take OHS courses. Providing students with
opportunities to explore occupational health and safety may
help stimulate further OHS learning willingness
Ten core topics were ranked highest in learning interest by
the survey respondents. Including these topics in a general

474 Journal of Occupational and Environmental Hygiene

safety and health course for college students would fulfill
the original purpose of this survey. The survey also provides
comparative data for students in different college majors and
could provide a basis for devising a general occupational health
and safety course for students in different disciplines.

ACKNOWLEDGMENTS

he authors would like to thank the Division of Envi-
ronmental Protection, the Ministry of Education of the
Republic of China, Taiwan, for supporting this research under
Contract No. MOE(0920141621. The authors are also indebted
to Professor Pau-Chung Chen for his statistical advice. Ted
Knoy is appreciated for his editorial assistance.
A portion of this work was presented during the student
poster session at the 2006 American Industrial Hygiene
Conference and Exposition (AIHce).

REFERENCES

1. Finn, P.: Integrating occupational health and safety into health education

—¢.classroom. Health Educ. Monogr. 6:312-315 (1978).

2.. Hild, C.M.: Occupational safety and health training in Alaska. Arct. Med.
Res. 51(Suppl 7):.82—-86 (1992).

3. Crowe; J.W.: Safety value and safe practices among college students. J.
Saf. Res. 23:187-195 (1995).

4..Wong, R.H., "H,[.. Chien, D.L. Luh, WH. Lin, Y.C. Wang and

G,Y. Cho: 'Correlation between chemical-safety knowledge and personal

attitudes among Taiwanese hairdressing students. Am. J. Ind. Med. 47:45—

153 (2005).

university art department. J. Environ. Path. Toxicol. Oncol. 11(1):21-27
(1992). .

6. Venables, K.M., and S. Allender: Occupational health needs of
uniyersities: Ajreview with an emphasis on the United Kingdom. Occup.
Envifon. Méd. 63:159-167 (2006).

7. Goodwin, V., D. Cobbin, and P. Logan: Examination of the occupational
health and 'safety initiatives available within the chemistry departments
‘of Australian universities. J. Chem. Educ. 76:1226-1229 (1990).

8. Morrone, M., and A. Rathbun: Health education and food safety
behavior in the university setting. J. Environ. Health 65:9-15 (2003).

9. Guarino, J.: Health and safety surveys at university chemistry laborato-
ries. Appl. Occup. Environ. Hyg. 5(5):289-292 (1990).

10. McCann, M.: Health and safety programs for art and theater schools. J.
Occup. Med. 16:659-677(2001).

11. Talty, J.T., and J.B. Walters: The integration of safety and health into
business and engineering school curricula. Prof. Saf. (Sept):26-32 (1987).

12. “Engineering Education in Occupational Safety and Health.” [On-
line] Available at: http://www.cdc.gov/niosh/topics/SHAPE (Accessed
November 21, 2005).

13. Katz, A., D. Penny, and S.S. Findlay: Ask and ye shall plan—A health
needs assessment of a university population. Can. J. Publ. Health 93:63—
66 (2002).

14. “Summary of Education at All Levels, 6. Number of Students
at All Levels.” [Online] Available at http://www.edu.tw/statistics/
content.aspx ?site_content_sn=15870.xls (Accessed April 9, 2009).

15. “Index of Taiwan Colleges, School Year 2003—-2004. [Online] Available
at: http://reg.aca.ntu.edu.tw/college/search/?open (Accessed November
1, 2007) [In Chinese]

16. “Technical Appendix A: Calculation of Sample Size for a Maximum
Risk Subgroup from a Homogenous High Risk group [Online] Available
at: http://www.cdc.gov/niosh/docs/77-173/pdfs/77-173-d.pdf (Accessed
February 12, 2004).

August 2009



i i




Title: Occupational Health and Safety Knowledge Improvement after an

Intervention among Undergraduates

*Portions of this work were presented during the poster session at International Occupational
Hygiene Association (IOHA) 2008 Scientific Conference and The Scientific Committee on

Epidemiology in Occupational Health (EPICOH) 2010 Conference.

Yu-Huei Tong ®, Chih-Chieh Chen®,Yu-Wen Lin °
*Institute of Occupational Medicine & Industrial Hygiene, National Taiwan University,
College of Public Health, 7F, No.:17, Xu-Zhou ngd, Taipei 10055, Taiwan

E-mail of Yu-Huei Tong: d91841004@ntu.edu.tw

E-mail of Chih-Chieh Chen: ccchen@ntu edu tw

b Department of Public Health, Fu-Jen Cathothmversny, College of Medicine, No. 510,
L ‘ w
Jhongjheng Road, Sinjhuang City, Ta1pe1>Coun’ty 24205 Taiwan

! | 1
Correspondence to:
Yu-Wen Lin

No. 510, Jhongjheng Road, Sinjhuang City, Taipei County 24205, Taiwan, R.O.C.

TEL: 886-2-2905-2068; FAX: 886-2-29056382; E-mail: 056416@mail.fju.edu.tw


mailto:d91841004@ntu.edu.tw
mailto:ccchen@ntu.edu.tw

Abstract

Occupational health and safety (OHS) education is essential for employee in workplace as
well as the students in campus. In Taiwan, a 32—hour OHS course module was organized for
undergraduates. The students’ OHS knowledge improvement by this intervention was
evaluated by a before and after study design without a control group between 2006 and 2007.
A questionnaire contained 39 multiple choice questions was utilized to assess students’ OHS
knowledge of 13 topics, chemical hazards, hazard communication, biological hazards,
ergonomic, hazards of computer operations, noise, ionizing radiation, nonionizing radiation,
respiratory protection, personal protective equipment, electricity safety, fire protection and
first aid. A total of 933 students whowere enrolled in‘elective OHS classes at 18 colleges
completed both pretest and posttest:iStudents’ OHSgknowledge improved significantly after
this intervention. Though ergohomics and-hazards,ef computer-operations resulted in
different improvements between nature scie'rij?h;_:,s_;gnd social sciences groups, the overall
content was still appropriate to_most enf()zlled 'sil}dents. Content modification is recommended

to enhance the learning efficacy for all undergraduates.

Key Words: Occupational health and safety education, Program effectiveness, Occupational

health, Educational intervention
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1. Introduction

Safety and injury-prevention education has been addressed in school curricula. Various
topics were assigned to different stages in the school education system. Vehicular safety, falls,
burns, and avoidance of strangers were the focus issues at the elementary school level (Cook
et al., 2006; Luria, Smith & Chapman, 2000; Hall-Lonh, Schell & Corrigan, 2001; Bull et al.,
2006). Topics related to laboratory and job safety were included at the high school stage (Hild,
1992; Lerman et al., 1998; Wong et al., 2005; Martinez, Levine, Martin & Altman, 1993).
Some colleges offered the occupational health and safety (OHS) courses or training programs
to students that related to their majors or laboratory practices. The OHS curriculum
discussion was concentrated on specific majors, such-as ehemistry, nurse and etc (Hill, 2003;
Hill & Nelson, 2005; Talty & Walters;-1987; NIOSH;.2010; Wang et al., 2003). Few reports
addressed in providing OHS education for-all students (Hild;, 1992; Lerman et al., 1998; Finn,
1978; Tong, Lin, Chen & Lin, 2009). Learnmg;QHS at colleges could be a pre-employment
training for college students. | F ‘

Certain departments did pay at-tentior‘tl tlo OHS eduéation and training in their curricula.
Students should be aware of the risk of using chemicals‘at the laboratory practices, especially
for toxic chemicals. Therefore, the chemistry education emphasized the students’ OHS
education (Hill, 2003; Hill & Nelson, 2005). The need of chemical safety knowledge for
hairdressing students was discussed as well (Wong et al., 2005). The OHS education for
student nurses was needed to avoid the needle stick and bloodborne pathogens (Wang et al.,
2003). The U.S. National Institute for Occupational Safety and Health (NIOSH) formed two
educational projects, Minerva for business schools and Safety and Health Awareness for
Preventive Engineering (SHAPE) for engineering schools, to promote health and safety
education (Talty &Walters, 1987). SHAPE developed nine instructional modules to assist the

engineering faculty who intends to incorporate occupational safety and health topics within



appropriate required and elective courses (NIOSH, 2010).

Providing OHS education to all students was also discussed. One success program was
including an OHS curriculum to non—vocational high school courses in Alaska (Hild, 1992).
In Israel, an occupational health education program for high school students was developed in
1998. The effectiveness of the program proofed the occupational health learning can be
occurred successfully in high school (Lerman et al., 1998). All these studies demonstrated a
feasible opportunity to teach students the OHS knowledge with applicable contexts for
students regardless of their educational background.

In Taiwan, an OHS education program, tailoring basic OHS knowledge as a 2-unit
undergraduate course, was developed.in 2004. This OHS general education intended to teach
undergraduate students with different majors;ineluding niature sciences and social sciences,
be able to know those stressors andinappropriate behaviors would be risk in both daily life
and workplace from the safety and health poi_'gtssr_ "of view. The course includes 16 OHS topics
which were decided by a national survey ifor ;ﬁgllége students and OHS professionals (Tong,
Lin, Chen & Lin, 2009). Part or.all-of tl%lel topicé could be integrated to the course curriculum
by instructors. Thirteen topics (chemi¢al hazards, hazarfi communication, biological hazards,
respiratory protection, personal protective equipment, noise, ionizing radiation, nonionizing
radiation, ergonomics, hazards of computer operations, electricity safety, fire protection and
first aid) were included to assess the effectiveness of this course intervention. A before and
after study design without a control group and a self evaluation questionnaire was used to
measure the impacts of the intervention (a two-unit OHS general education course) on
students’ OHS knowledge. The influents of student majors on the intervention outcome were

also investigated to evaluate the suability of the course context for all undergraduate students.

2. Subjects and Methods



2.1 Study design and study population

In 2006 and 2007, a total of 933 students who were enrolled in OHS general courses at 18
colleges in north Taiwan completed the questionnaire before and after the course session
immediately. Each selected topic was conducted as a two—hour lecture within the same
semester.
2.2 Questionnaire

A questionnaire was developed to assess the student OHS knowledge improvement by this
educational program. The evaluation questionnaire consisted of two parts. The first part was
the basic demographic information including school, name, student ID number, major and
class rank. Three questions were compiled from each topic resulted in a total of 39 questions
as the second part of the questionndite to evaluate éfudents’ OHS knowledge. One point
attributed to each correct answer, The total score of the seeond part was calculated by adding
up the points and dividing by 39. The sub:-séﬁ:‘p'f;_ (_)f each topi¢ was also calculated by adding
up the point and dividing by 3. The quebt[ionn'éﬁ;re us;ad the peer-review to affirm the content
validity. It would take around 20 .minutésL for student:to compléte the questionnaire. None of
the information that students delivered in‘this questionn;ﬁre were counted as part of his/her
official grade of this course. Students were notified for this message before they filled out the
questionnaire.
2.3 Statistical analysis

Paired-t test was utilized to examine the differences between pretest and posttest. Student
t-test was used to compare the pretest scores of OHS knowledge between nature sciences
group and social sciences group. Linear regression models were applied to illustrate the
associations of respondents’ OHS knowledge improvements in relation to two academic
groups (nature sciences VS. social sciences) after the intervention as a surrogate indicator of

the content appropriateness. Class rank and pretest score were defined as confounding factors



and were controlled during the modeling process. The level of significance was set to a <
0.01 to minimize Type I error. Statistical analyses were performed by SPSS version 12.0

(SPSS Inc., Chicago, IL, USA).

3. Results

3.1 Sample Demographic Data

The majority of respondents were juniors (401/933) comprising 43% of the total
respondents, while freshmen, sophomores and seniors comprised 15%, 22% and 20%,
respectively (Table 1). About 70% of the respondents belonged to the nature sciences group
which meant their majors were eitherlife and health sciences or engineering. The other 30%
of the respondents were classified a$-social sciencéé group-for those who majored in liberal
arts and social sciences.

3.2 Baseline Information | o=

The pretest mean score of 13.topics (;f irall sﬁi(_lents was 0.60+0.10 (Table 1). No single
student achieved correct answersfin all 39 questions.'Thg baseline mean score (pretest) of
OHS knowledge of the nature sciences group students was slightly higher than that of social
sciences group (0.60 vs. 0.59) (Table 1). While comparing the baselines scores of the students
from different class ranks, the highest one was 0.62 of seniors and the lowest one was 0.58 of
sophomores.

Table 2 lists the mean sub-scores of pretest and posttest of each topic. Students
demonstrated pretty good knowledge of chemical hazards, biological hazards, ergonomics,
and electricity safety with the pretest mean sub-scores exceeding 0.70. The highest mean
sub-score was 0.82 for electricity safety. However, they obtained low scores in ionizing
radiation (mean 0.35), nonionizing radiation (mean 0.38) and hazards of computer operations

(mean 0.30) in pretest. It seems students’ knowledge of these topics were deficiency. Three



topics, chemical hazards, hazard communication and electricity safety showed significant
differences at the baseline between nature sciences group and social sciences group (Table 3).
3.3 Change of the OHS knowledge

The significant improvement in overall OHS knowledge was observed (mean scores from
0.60 to 0.67, p < 0.001) after the OHS education intervention (Table 1). The posttest mean
sub-scores of each topic were significantly higher than the pretest ones. The only exception
was electricity safety which students had done well at the pretest (0.82+0.21) (Table 2). The
posttest mean scores of four class ranks and two academic groups showed significantly better
than pretest scores (Table 1).

Both nature sciences and social scienices groups significantly improved on OHS knowledge
for all topics except electricity, safety after. OHS eourse (Table 3). As being evident from the
linear regression models, there wassignificantly differentintervention effects between two
academic groups in ergonomics (B = 0.047, '[3;._"%’_(_)'.002) and hazards of computer operations (3
=0.049, p = 0.004) (Table 3)-The nature scie'flz:_es students learned better than social sciences

|

students did in these two topics.:y

4. Discussion

The study results in a positive impact on OHS knowledge of college students via the OHS
general education intervention. The finding was consistent with other peer school-based
studies on OHS knowledge improvement after education interventions for high school
students and student nurses (Lerman et al., 1998; Wang et al., 2003). The significant
improvement of students OHS knowledge also demonstrated the success of the OHS general
course design. The course content included applicable examples and experiences from daily
life and workplace. Lecturers focused on providing factual information of basic OHS,

including recognizing hazard symbols of hazardous materials, selecting and wearing PPE



correctly, revealing myth such as “any mask has protection effect” to guide students to
navigate the unfamiliar and complex OHS context.

To design an appropriate OHS content to all students was the ultimate goal as well as a
challenge for this course development. Nature sciences group and social sciences group
showed a small difference of OHS knowledge background according to the pretest results
(0.60 vs. 0.59). Both academic groups presented significant improvement after the course
intervention. It implied the course design overcame the challenge. Two academic groups
showed significantly different pretest mean sub—scores of chemical hazards, hazard
communication, and electricity safety. However, both groups improved significantly in
chemical hazards and hazard communication according to the posttest mean sub—scores
(Table 3). It was noteworthy that different academic background did not affect the
improvement by the regression analyses results exceptingitwo.topics — ergonomics and
hazards of computer operations (Table 3); Th'gi Was no way! to rule out the differences
between groups for these particular two tOpicl's'@lccording to the-present questionnaire-based
study. Particularly, ergonomics is;a con‘yblined (iomaih of engineering, biomechanics,
physiology, psychology and anatomy;So that the nature‘rsciences students shall be able to
catch the concept better. The other topic, hazards of computer operations, was actually the
ergonomic issues focusing on the computer operation situations. So, both might result in
similar learning differences between two groups. More study is needed to verify the reasons.

The electricity safety was the only topic with no improvement after the intervention (Table
2).The possible reason was electricity safety knowledge was familiar as electricity being
unavoidable with people’s daily life. In Taiwan, students started learning the electricity safety
knowledge since elementary school, so the major context of this topic would be
straightforward for most of the college students (pretest mean score = 0.82). Students

admitted this topic as high awareness but low learning interests in the previous survey (Tong,



Lin, Chen & Lin, 2009); this agreed with the results of pretest and posttest in this study.
Keeping this topic in this course would be just a refresh purpose. Replacement of this topic or
upgrading the content of this particular topic shall be considered if the course content would
be modified in the future.

The great improvements of ionizing radiation and nonionizing radiation delivered an
important message. According to the previous study of course developing process ', college
students who were never enrolled in any OHS course expressed low learning interest and low
awareness of ionizing radiation and nonionizing radiation. In this study, the good learning
performance demonstrated that low learning interest might due to unfriendly professional
terminologies and insufficiency radiation knowledge. Once students were explored to the
course contents rather than just atechnical subjeettittle, they were willing to learn and
capable of great enhancements,as the scores increased from«0.35 to 0.49 for ionization
radiation and from 0.38 to 0.47 for nonionizing ’Eadiation, respectively (Table 2).

The different proportions of students‘Y back;i:ol;nd (70% Vvs..30%) were expected. Student’s
academic background was a key. factor 0% their‘moti\‘fation totake OHS courses (Tong, Lin,
Chen & Lin, 2009). Students with natural'sciences;or eﬁgineering backgrounds had more
interest in taking OHS courses than those with other academic backgrounds.

No follow-up test was one limitation of this study because education interventions showed
the positive influence initially might or not keep the intensity over time (Hall-Lonh, Schell &
Corrigan, 2001; Bull et al, 2006; Wong et al, 2005; Martinez, Levine, Martin & Altman,
1993). This limitation was due to the nature character of the general courses. Students who
were enrolled to the same general course actually came from different majors and class ranks.
It would be almost unfeasible to those students for follow-up test after the course completion.
Furthermore, the positive impact on knowledge of the course was just the beginning of OHS

aims, as knowledge change was the initiation of behavior change. Wang et al. suggested that

10



sufficient chemical-safety knowledge affected participants’ intentions to practice safe
chemical-handling behavior while handling such chemicals (Wang et al., 2003). More studies
regarding the course influence on attitude and behavior shall be investigated. The other
limitation of this study was lack of control groups. The evaluations were performed in 18
colleges, therefore establishing a parallel comparable control group from other general
education course in each college was impracticable.

Teaching how to have healthy life and prevent injuries shall always be part of school
education. Therefore, providing more useful related courses for students shall never be over
emphasized. Offering general OHS education at college level is recommended because there
is a captive audience of young adults and a forum in which many of them can be reached at
one time. This OHS course opened‘a window-to-the yourig adult to learn and assure certain
OHS knowledge that was misuniderstood or unknown before; Through this window, students
will learn the basic scopes of OHS and initiaﬁgﬁ}eir learning interest in OHS.

5. Impact on Industry P L

Giving students the opportunities to’explare OHS shail be an import seeding for further

OHS training at workplace after their completion of school education if this OHS education

program could be admitted and offered constantly in colleges.
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Table 1. The pretest and posttest mean scores of class ranks and academic groups

Mean Score (Mean * SD)

N (%) Pretest Posttest ~ Pairedt p-Value

933(100%) 0.60+0.10  0.67+0.12 18.831 <0.001

Class Rank

Freshman (1) 136 (14.6)  0.59+0.11  0.63+0.13  3.763  <0.001
Sophomore (2) 209 (22.4)  0.5840.10  0.64+0.11  7.577  <0.001
Junior (3) 401 (43.0)  0.60£0.09  0.67+0.12 12.576 <0.001
Senior (4) 187(20.0)  0.62£0.09  0.7240.12 12.844 <0.001

Academic Group

Nature sciences 653 (70.2) 0.60£0.10 0.68%0:12¢ 17.113 <0.001

Social sciences 277 (29.8)  0.59+0.09 % 0/65+0.13 €350 <0.001

i

-
Abbreviations: number (N); standard deviation(SD)
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Table 2. The pretest and posttest mean sub-scores of each OHS topic (n=933)

Mean Sub—Score (Mean+SD)

OSH Topic Pretest Posttest Pairedt p-Value
Chemical hazards 0.75+0.25 0.80+0.25 6.042  <0.001
Hazard communication 0.56+0.25 0.64+0.25 8.103  <0.001
Biological hazards 0.77+0.25 0.82+0.26 5.301  <0.001
Noise 0.59+0.26 0.64+0.27 5.395 <0.001
Ionizing radiation 0.35+0.17 0.49+0.26 15.619 <0.001
Nonionizing radiation 0.38+0.25 0.47+0.28 7.544  <0.001
Personal protective equipment 0:65+0.24 0.70£0.21 5.535 <0.001
Respiratory protection 0.57£0:29 0.67+0.30 8.276  <0.001
Ergonomics 0.77£0.23 0.85+0.21°, " 8.626  <0.001
Hazards of computer operations 0.3Oi0."2%;:~’_‘_‘7 0.37+£0.24 7.828  <0.001
Fire protection 0.5610.363_ 0.65+0.30 5.140  <0.001
Electricity safety 0.82%0.21 6.82i0.21 0.603 0.55

First aid 0.56+0.30 0.65+0.30 8.030 <0.001

Abbreviations: standard deviation(SD)
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Table 3. Student t-test and regression analyses of OSH knowledge changes between academic groups of each topic (n=930)

Academic Pretest Sub-score Regression *

OHS Topic Posttest Sub-score Pairedt p-Value p-Value
group t—Test (t, p-Value) B+£S.E.

Chemical Nature sciences 0.77+0.24 0.81+0.23 4.64 <0.001* 0.019+0.015 0.207

hazards Social sciences  0.70+0.24 0.76+0.25 3.89 <0.001* 1
(t=3.92, p<0.001%*)
Hazard Nature sciences  0.57+0.25 0.65+0.25 6.46 <0.001* 0.032+0.018 0.074
communication Social sciences  0.52+0.24 0614005 s 1483 | <0.001% 1
(t=2.96, p=0.003*) |
Biological Nature sciences  0.77+0.26 0.82+022 4.66 <0.001* 0.012+0.016 0.436
hazards Social sciences  0.76+0.24 0.81+£0.24 2.49 0.013* 1
(t=0.29, p=0.770)
Noise Nature sciences  0.60+0.26 0.64+0.25 4.10 <0.001* 0.008+0.017 0.617

Social sciences  0.56+0.26 0.62+0.27 341 0.001* 1
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Ionizing

radiation

Nonionizing

radiation

Personal
protective
equipment
Respiratory

protection

Ergonomics

Nature sciences

Social sciences

Nature sciences

Social sciences

Nature sciences

Social sciences

Natural sciences

Social sciences

Nature sciences

(t=2.03, p=0.042)
0.35+0.18
0.34+0.15

(t=0.64, p=0.521)
0.39+0.26
0.38+0.23

(t=0.51, p=0.614)
0.65+0.24
0.660.23
(t=-0.50, p=0.620)
0.57+0.29
0.56+0.28

(t=0.75, p=0.451)

0.77+0.23

0.49+0.27

0.47+0.25

0.48+0.29

0.43+0.27

0L71+£002

0.69£0.22

0.66+0.30

0.66+0.29

0.86+0.20

‘.‘_";L .“% -*

13.11

8.46

711

2.90

(331

1.79

6.63

4.90

8.49

<0.001*

<0.001*

<0.001*

0.004*

<0.001*

0:075

<0.001*

<0.001*

<0.001*

0.013+0.018

1

0.045+0.020

1

0.025+0.015

1

0.001+0.020

1

0.047+0.015

0.493

0.023

0.113

0.946

0.002*
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Hazards of
computer
operations
Fire

protection

Electricity

safety

First aid

Social sciences

Nature sciences

Social sciences

Nature sciences

Social sciences

Nature sciences

Social sciences

Nature sciences

Social sciences

0.76+0.23

(t=0.71, p=0.478)
0.30+0.24
0.30+0.24
(t=-0.25, p=0.805)
0.74+0.24
0.71+0.24

(t=1.59, p=0.112)
0.83+0.20
0.79+0.21
(t=3.15, p=0.002%)
0.55+0.30
0.58+0.30

(t=-1.41, p=0.158)

0.82+0.24

0.40+0.24

0.34+0.24

0.79+0.23

0.75+0.24

0.83£021

0:80£0.21

0.64+0.30

0.67+0.30

‘.‘_";L .“% -*

2.96

7.68

2.25

4.56

2.36

-0.05

1114

6.57

4.44

0.003*

<0.001*

0.025%*

<0.001*

0.019*

0:96

0.25

<0.001*

<0.001*

0.049+0.017

1

0.036+0.017

1

0.017+0.014

1

-0.027+0.021

1

0.004*

0.033

0.235

0.196

Notes:* p-Value < 0.01

18



*: regression model adjusted by class rank and pretest score.

Abbreviations: standard error(S.E.)
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ABSTRACT

Objective: The impacts of the occupational health and safety (OHS) course on
undergraduates’ knowledge, attitude, self-efficacy and behavior intention were evaluated.
Participants: Participants were 205 college students (107 for intervention and 98 for control)
from 2 universities. Methods: The intervention was assessed by a quasi-experimental,
nonequivalent control group design with pre-post-follow-up tests. T-test was applied for the
differences in mean scores. The explanatory factors of the intervention were identified by
generalized estimating equation regression models. Results: Statistically higher mean scores
of knowledge (from 0.49 to 0.65), attitude (from 2.83 to 3.00), and behavioral intention (from
3.01 to 3.06) were observed for intervention group after intervention and the significant
improvements kept till follow—up. The regression models-indicated the intervention
positively changed the knowledge and safety practices. Conelusions: Offering OHS courses
constantly among colleges is recommended'g;_s""ttlle great positively impact proofed by this

study. x "’ “

Key Words: occupational health and safety education; OHS attitude; OHS self-efficacy;

OHS behavioral-intention; program evaluation



Page 3 of 26

40

45

50

55

60

JACH-For Peer Review Only

The occupational health and safety (OHS) education programs have been developed but
few for undergraduate setting. General speaking, the OHS education are used to focus on the
on-site workplace trainings and the professional developments of OHS specialists. There
were some discussions about curricula of professional OHS major '* and OHS curriculum
need of specific majors in schools % but limited reports addressed in providing OHS
education to all students. *~* To provide the OHS information to the students at schools,

before the career initiation shall be important. 13,14

The U. S. National Institute for Occupational Safety and Health (NIOSH) initiated two
school-based educational projects concerning OHS‘issues: Minerva for business schools and
Safety and Health Awareness for Preventive Engiheéring (SHAPE) for engineering schools.
'Nine course modules of SHAPE were available on-line which allowed the engineering

instructors to include the occupational healtheabd safety materials in the professional courses.

' Hild successfully integrated an OHS anicﬁfym iﬁto Alaskanon-vocational high school
courses. 2 The knowledge, attitude.and bi:liefs “of the fsrael high school students were
improved after the intervention of occtipational health education program. " In China,
student nurses improved the knowledge and behavior in prevention of occupational exposure
to bloodborne pathogens after structured training. % The feasibilities and efficacy in delivering

the OHS knowledge to students of different majors and settings were demonstrated by those

peer’s studies.

Offering general OHS courses to college students was proposed in Taiwan. A two-unit
OHS course curriculum was organized in 2004. The course materials contained 16 OHS
topics which were decided based on a national wide survey in 2004. 14 Eight topics (chemical

hazards, hazard communication, biological hazards, respiratory protection, personal
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protective equipment, noise, ionizing radiation and nonionizing radiation) were included to
evaluate the short-term and long-term effectiveness of the OHS course. A nonequivalent

pretest—posttest control group design and a self-reported questionnaire was used to measure
the impacts of the intervention on students’ knowledge, attitude, self-efficacy and behavior

intention which instead of the behavior change observed.

METHODS
Participants

The intervention program was conducted parallel at two universities in spring semester,
2008. The intervention group was composed of the enrolled students from two identical OHS
general courses of these two universities, with 54 and 53:students respectively. The control
group was the students who were enrolled-in the other two'different general education

e

courses, both with 49 students. “N

Procedure
The evaluation of the OHS genéral coutrse.was carried out by an experimental model
using intervention and control groups. It was a longitudinal study with a before-and-after plus

follow-up test design. The pretest and posttest evaluated the intervention impacts. The
follow-up test was performed in five weeks after the posttest to assess the persistence of the
intervention. Both intervention and control groups participated all three tests. The selected
OHS topics were completed in consecutive eight weeks. Each topic was lectured for two

hours. The lecture sequences and lecturers of two intervention classes were identical.

Measures

The evaluation questionnaire included five parts. The first part was the demographic
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information consisting of gender, major, years of schooling, experience in OHS course,
working status, and part-time job experiences. Additional five questions regarding the life
experiences of OHS were also included in this part. The questions were: “have you ever
attended any OHS training from the employers?”, “have you been injured in the workplace?”,
“have your relatives or friends ever been injured or had accidents in the work place?”, “are
any of your family members whose job title related to health and safety professional (such as
CIH, CSP, and etc.)?” and “are you aware of the term “Occupational Health and Safety”
before this course?”. The second part was composed of 23 multiple choice questions to assess
the OHS knowledge which focused on the key learning points of the course content. Each
correct answer was counted as 1 point.Score of the‘ second part was calculated by adding up

the points and dividing by 23.

The OHS attitude, self-efficacy and behaVioral intention were measured in the other

three parts of the questionnaire. The attitgde w‘hs evéluated by four categories: general safety
perception, specific safety perception, geileral ;afety:practice and specific safety practice. The
specific safety perception and practice quéstions were designed based on the course content.
For example, the item “the workplace health and safety regulations and managements are not
helpful in decreasing the incidences of accidents” was for general safety perception and the
item “I agree that everyone should understand the warning labels of chemicals™ was for
specific safety perception from the hazard communication lecture. “I will follow the safety
regulations and the standard operation procedures at work™ was for general safety practice
and “I am able to select the appropriate personal protection equipments when they are
needed” was for specific safety practice. Each category contained 6 to 13 questions with the

Likert five-point scale with the attributed point in the parentheses — strongly disagree (1),

disagree (2), neutral (3), agree (4), and strongly agree (5).
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The self-efficacy were asked students to judge their own certainty of capability, such as
“I am sure that I can tolerate the uncomfortable feeling while wearing the personal protection
equipments especially under the hot working environment”, also by the Likert five-point
scale from “extraordinary not sure” to “definitely sure”. To evaluate the OHS behavioral
intention of the students, five questions were designed to assess their willingness to practice
certain safety behaviors in the future workplace. “I will follow the workplace health and
safety regulations in the future” was one of the questions. The Likert four-point scale,

“definitely no”, ”probably not”, “probably yes” and “definitely yes” was the degree for self

evaluation.

The questionnaire was peer-reviewed to affirm the content, validity. Item difficulty

analysis methods were utilized to evaluate theTeliabilities of the each parts of this

questionnaire. For OHS knowledge, the r@liai)i@ity of the'multiple choice question was
assessed by discrimination and di_fﬁcult;y.?The (i;lestiéns should fit the criteria with the item
discrimination index not less than 0.2°and‘the difficulty index between 0.4 and 0.8. "> The
inner consistency was applied to assess the reliabilities of the other three parts with the
coefficient of Cronbach o exceeding 0.7. The reliability analysis was based on the result of a
pilot test including 223 students who were enrolled the OHS general courses in the fall
semester, 2007. Finally, 23 questions were included. The Cronbach a values were 0.82 for the
general safety perception, 0.83 for specific safety perception, 0.88 for general safety practice,

0.88 for specific safety practice, 0.83 for OHS self-efficacy, and 0.78 for OHS behavioral

intention.

Data Analysis
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Pearson chi-square tests were applied to verify the homogeneousness of the participants’
demographic characteristics between intervention and control groups. Student 7-tests were
used to compare the baseline (pretest) of OHS knowledge, attitude, self-efficacy and
behavioral intention between the two groups. Paired 7-tests were utilized to examine the
differences between each two tests. Generalized estimating equation (GEE) regression
models were used to illustrate the associations of respondents’ OHS knowledge, attitude and
behavioral intention in relation to two groups (intervention vs. control) and three tests (pretest,
posttest and follow-up test). Gender, academic groups (liberal arts, social sciences, life and
health sciences and nature sciences), years of schooling, part-time job experience, OHS
training from part-time job employer, and family members work as OHS profession were
defined as confounding factors. Interaction. term belween two groups and three tests were also
included in the models to calculate adjusted scores. The leyelof significance was set to a <
0.05. Statistical analyses were performed by ;§?§S ‘Version 12.0 (SPSS Inc., Chicago, IL,
USA) and SAS version 8.2 (SAS Institute Inc.:;f.Cary; NC; USA).

RESULTS
Sample demographic data

The demographic characteristics including 106 respondents from the intervention group
and 91 from the control group at the pretest are described in Table 1. Respondents were
eliminated for data analysis due to the absence on the days of the posttest or the follow-up
test. In total, 62 students in the intervention group and 62 students in the control group
completed the three tests. The gender ratios (female/male) of two groups were similar, which
was 1.8 for the intervention group and 1.5 for the control group. Sophomores were the
majority as comprised 47% of the total respondents while freshmen, juniors and seniors

comprised 15%, 17% and 21%, accordingly. The distribution of years of schooling between



165

170

175

180

185

JACH-For Peer Review Only Page 8 of 26

the two groups significantly differed (x2 =21.406, df = 3, p < 0.001). Forty-four percent of
the respondents majored in social sciences, and respondents majored in liberal arts, life and
health sciences and nature sciences comprised 22%, 12% and 22%, accordingly. More
students of the intervention group had part-time job experiences than the students of control
group did (82% vs. 68%, x2 =5.212,df = 1, p = 0.03). The other characteristics were not
significantly different between the groups. The statistical adjustments for years of schooling

and part-time job experience were counted in GEE regression model analyses.

Baseline information

The study found an intermediate level of baseljne knowledge regarding OHS among
college students according to the results of pretestb‘(Table 2). In average, 53.8% students
responded correctly on more than half of the questions. Ne student correctly answered all 23

questions. The pretest results implied the insafficient knowledge on chemical hazards (mean

score 0.27), nonionizing radiation (megh fcofé‘iO.38)and biological hazards (mean score
0.45). Nevertheless, the highest means ,5chore W;S 0.7:1 for the personal protective equipment
(Table 2). Students’ baseline levels. of OHS knowledge, attitudes, self-efficacy and behavioral
intention had no significant differences between intervention and control groups. Neither

years of schooling nor part-time job experience had significant effect on the baseline

knowledge, attitudes, self-efficacy and behavioral intentions.

All participants’ attitude toward OHS was moderately positive (mean scores ranged from
3.45 to 4.17 of a possible score of 5) at the baseline level. Only the mean score of specific
safety practice (3.44) was less than 3.5. Indeed, less than 20% of the students checked
“disagree” or “strongly disagree” for the items of OHS attitude. The percentages of these two

negative selections were between 0.1% and 19.3%.
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The mean score of respondents’ self-efficacy was 3.75 of a possible score of 5 at the
baseline. The lowest self-efficacy score was the statement “I am sure that I can tolerate the
uncomfortable feeling while wearing the personal protection equipments especially under the
hot working environment” (mean score 3.34) with 43.3% students reporting their confidence

to stand for this uncomfortable situation.

Baseline behavioral intentions indicated more than 90% of the students were willing to
follow the workplace health and safety regulations (96%), help others to avoid injuries in
workplaces (90.6%), share OHS knowledge with their family and friends (90.5%). About
83.2% of the students will attend the health.and saféty training in workplaces in the future
and the smallest proportion (70:8%)‘€xpressed the willingitorcollect related information for

health and safety regulations and OHS c¢ase stitdies in|the future.

L
Change of the OHS knowledge.

Table 3 presents the mean scores:of pretest, posttest and follow-up test on OHS
knowledge of both groups with the pair-7 test comparisons. After the intervention, the
significant improvements in OHS knowledge were observed in the intervention group, the
mean scores from 0.49 for pretest to 0.65 for posttest. Statistically, the intervention program
had great impacts on the knowledge regarding chemical hazards, hazard communication,

ionizing radiation, personal protective equipment, and nonionizing radiation. No significant

difference between pretest (0.51) and posttest (0.54) was observed for control group.

Change of the OHS attitude, self—efficacy and behavioral intention

The mean scores of OHS attitude, self-efficacy and behavioral intention at pretest,
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posttest and follow-up test are shown in Table 4. The intervention group showed a positive
change in attitude and behavioral intention but not in self-efficacy after the intervention.
Significant improvements on general safety practice and specific safety practice were
observed after the intervention (3.90 vs. 4.08, p = 0.01 and 3.36 vs. 3.71, p < 0.001). All six
items of general safety practice were improved at posttest (p = 0.4 — 0.004), and the biggest
improvement was “I will report to the safety personnel as soon as possible when the
environment is dangerous” (from 3.82 to 4.08, p = 0.004). The specific safety practice also
significantly increased at posttest except the statements — “I always wear a mask when I have
the flu to avoid spreading virus” and “I am willing to reduce the duration of cellular phone
usage.” The item, “wear earplug correctly”, had th¢ greatest positive change (from 3.15 to
3.79, p < 0.001). In control group, ne signifieant chénges for all aspects except a significant

improvement for general safety practice at posttest.

o W

Explanatory Factor Analyses by GEE l\\legféﬂssion‘ Models

The results of GEE regression modeills con“l;irme“d the contributions of intervention group
(B =0.066, p <0.001) and test itself B =10:092, p 0.001 as posttest; B =0.087, p < 0.001 as
follow—up test) in the knowledge improvements (Table 5). The interaction between group and
test affected the knowledge scores for intervention group (f = 0.097, p < 0.001 as posttest; 3
=0.114, p < 0.001 as follow-up test), as Figure 1. Test itself significantly affected the general
safety practice (f = 0.206, p < 0.001 as posttest; f =0.173, p < 0.001 as follow-up test), the
specific safety practice (f = 0.207, p < 0.001 as posttest; f = 0.253, p < 0.001 as follow-up
test), and the behavioral intention (f = 0.118, p = 0.01 as follow-up test) (Table 5). The
intervention only significantly influenced the specific safety practice (f = 0.134, p = 0.04).
The interaction effect of groups and tests on specific safety practice (f = 0.283, p < 0.001 as

posttest; B = 0.318, p < 0.001 as follow—up test) and behavioral intention (f = 0.190, p = 0.02

10
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as follow-up test) in intervention group were also significant, as illustrating in Figures 2 and

3.

COMMENT

240 About 50% of the participated undergraduate students did not correctly answer the
knowledge questions before the intervention program (both intervention and control group).
The control group remained the low correct answer rate after intervention program. This level
of ignorance supports the argument that occupational health and safety education at colleges
is important and relevant. In Taiwan, this OHS course was offered at college level without

245  any prerequisites. Lerman and associate'? suggested the OHS education at high school
setting, which is even one-step before the present recommendation program. This present
study demonstrated the positiveinfluence of the OHS educational intervention for college
students in Taiwan. Participants of the interVg_‘qti_gn group reported statistically better OHS

knowledge, more positive attitudes toward speﬁ;ific safety practice and behavioral intention
250 than the participants in the control'group did at posttest and-follow-up test. Previous

school-based studies also demonstrated the-positive.impacts on the students who attended the

related health courses or training. 6.13

Due to the program design or the limitation of research process, education interventions
255  showed the positive influence initially might or not keep the intensity eventually. " 1618 The
course design of this education intervention program was to simulate the learning intention
by relating the OHS issues to students’ daily life regardless their majors. This shall lead a
feasible way to initiate and enhance students’ learning effectiveness. During the lectures,
teaching effort was focused on providing factual information about OHS, including erroneous

260  beliefs such as “all masks can provide same protection” and myths of safety behavioral

11
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intention as “I know the meaning of the warning symbols of hazardous materials”. Classroom
activities such as demonstrating how to wear PPE correctly were also included. The
significantly improvements of OHS knowledge, attitude (especially specific safety practice),
and behavioral intention in the posttest and follow—up test confirmed the success of this

intervention design.

Showing a major positive impact at follow-up test and a minor positive impact at
posttest, the behavioral intention seemed to present a different trend comparing with
knowledge and attitude. Knowledge and attitude were able to be altered instantly after
intervention and might be kept or decreased slightly at follow-up. But the improvement of
behavioral intention was time-consuming. Knowlédge, attitude and behavior affect each other.
In general, the change of knowledge'could be measured at first, attitude was the second and
behavior change was the last one! It was not g‘a‘s_y to identify the main factor that sustained the

growing of behavioral intention after interventfgn. The possible.influence to the students was
the lecture did remind them to pay: atter;tibn on health and safety issues. Actually, students in
intervention group continued the OHS general course for other topics after the posttest, the

lectures shall also inspire students to care health ‘and safety issues more. Further study would

be needed to clarify this particular improving trend of behavioral intention.

Answering questionnaire repeatedly (posttest vs. pretest) was positively related to the
improvements of OHS knowledge and general safety practice. Questionnaire itself was one
kind of information and would be a bias for the evaluation. Repeat information still
contributed on knowledge learning (B = 0.040, p = 0.005) and general safety practice (f =
0.204, p = 0.001) change after the adjustment. It might imply that refreshment learning in

OHS education or training process was a necessary way to enhance the learning performance.

12
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Limitations
Certain limitations exited for this study. First, because of the self-reported nature, the
integrity of respondents might be questioned. However, the confidentiality of the responses
290  should have encouraged accurate self—disclosure. Second, long follow-up duration would be
better. However, it is almost impracticable to perform the follow-up test after the curriculum
end, such as in next semester, as the enrolled students becoming infeasible. Third, there was
lack of safety behavior change observation. This OHS general course was a lecture-based
design and the behavioral intention items were used instead of behavior observation. Future
295  studies measuring the effects of this curriculum on Qbserved behaviors might be needed to
assess the core intention of OHS - acting safely:-

o W

Conclusion NG

Colleges may serve as the portal of lan\%ﬁI;cdge éntrance in.occupational health, and

300 tomorrow’s graduates will and should duerﬁnand ;;mre rélated OHS training form their
workplaces. The present study demonstrated the program’s effectiveness in achieving desired
changes in the targeted mediators, namely knowledge, attitude, and behavioral intention,
among college students in different elements of occupational health and safety. One of the
chief features of this program is that it gives youth awareness of the elements in the

305  workplace or daily life that could be risk to health and they can do some control to make their
world healthier though their own behaviors and choices. The OHS general education program
should therefore be offered constantly for all undergraduate students. Giving students more
opportunities to explore OHS might be beneficial to the effectiveness of the future OHS

training at workplace after graduation.

310
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TABLE 1. Demographic characteristics of study population

N (%)
Intervention Control
All
group group x2 p-Value
Gender
Male 75 (38) 38 (36) 37 (41) 0.481 0.56
Female 122 (62) 68 (64) 54 (59)
Years of schooling
Freshman (1) 30 (15) 18 (17) 12 (13) 21.406* <0.001
Sophomore (2) 93 (47) 39(36) 54 (59)
Junior (3) 33 (¥D) 15‘(‘14) 18 (20)
Senior (4) 42 (21) 35.33) L7 (8)
Academic group VY
Liberal arts 44'Q22) | :‘ ."i: _24 (22) -204(22) 2.073 0.56
Social science 88 (44). | ‘J 51 (48) 37 (41)
Life and health science 24 (12) 10:(9) 14 (15)
Nature science 42 (22) 22°(21) 20 (22)
Having a part-time job
Yes 147 (75) 86 (82) 61 (68) 5.212% 0.03
No 48 (25) 19 (18) 29 (32)

OHS training from the part-time job employers
Yes 28 (19) 13 (15) 15 (25) 2.077 0.20
No 119 (81) 73 (85) 46 (75)

Injuries at the part-time workplace

Yes 47 (32) 31 (36) 16 (27) 1.424 0.28

16
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No 99 (6) 55 (64)

Family members with job-related injuries

Yes 49 (26) 28 (27)
No 78 (40) 42 (41)
No idea 66 (34) 33 (32)

Family members work as OHS profession

Yes 6 (3) 6 (6)
No 153 (78) 81 (77)
No idea 36 (19) 18 (17)

Ever heard OHS term before this coqrsq_n’_ O ELch .
7wk B
Yes

No

44 (73)

21 (23)
36 (40)

33 (37)

0(0)
72 (80)

18 (20)

0.589

5.408

0.156

0.75

0.07

0.75

360  * p-Value < 0.05
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TABLE 2. The OHS baselines of intervention and control groups

Mean scores, Mean+SD (n)

Intervention Control
OHS Aspect group group t p-Value
Knowledge
Total 0.50+0.12 (107) 0.49+0.12(91) 0.557  0.58
Chemical hazards 0.30+0.29 (106) 0.24+0.26 (91) 1.557  0.12
Hazard communication 0.58+0.27 (106) 0.58+0.29 (90) -0.150  0.88
Ionizing radiation 0.55+0.24 (107) 0.58+0.25 (89) -0.901 0.37
Respiratory protection 0.64+0.27 (107)_. 0.65+0.30 (90) -0.271 0.79

Personal protective equipment  0:7320.33 (107)%0.68+0.32 (90) 1.096 0.27

Noise 1. 0:49+0:29 (106)-0.50+0.32(90) -0.326  0.75

Non-ionizing radiation 0.38+0227 (-LO6) 0.38+0.25 (90)" 0.038 0.97

Biological hazards 0.45+0.31 (1b6) 045£0.31:(90) -0.119 091
Attitude “ ‘

General safety perception 4:16+0.45(107) *4.17+0.53 (91) -0.075 0.94

Specific safety perception 4.02+0.38 (107) 4.03+0.45 (91) -0.086  0.93

General safety practice 3.93+0.45 (107) 3.96+0.54 (90) -0.436 0.66
Specific safety practice 3.42+0.47 (107) 3.47+0.46 (90) -0.853 0.40
Self—efficacy 3.76+£0.72 (107) 3.74+0.64 (90) 0.229 0.82

Behavioral intention 3.05+0.41 (105) 3.01+0.36 (90) 0.757 0.45

18
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TABLE 3. OHS knowledge improvements of the intervention and control groups

Mean Score, mean+SD

Pair-t (p—Value)

Group Follow-up Pre vs. Pre vs. Post vs.
(n) Topics Pretest Posttest test Post Follow-up Follow-up
Intervention Total 0.49+0.12  0.65+0.14__ 0.65+0.14 8.585% (<0.001) 7.685* (<0.001)  0.201 (0.84)
(62) Chemical hazards 0.30+0.28"  0.49+0.30 - 0.57+0.30 4.617* (<0.001) 5.803* (<0.001)  2.249* (0.03)
Hazard communication 0.54£0.29 ' .0./8+0.24  0.67+£0.24 5.709*% (<0.001)  2.794* (0.01)  -3.303* (0.002)
Ionizing radiation 0.5410.26 O.73J_r0>.uv23 ! 0175+0.22" 4.589* (<0.001) 5.360* (<0.001)  0.782 (0.44)
Respiratory protection 0.62+0.27 O.67i05i6 7072024 1.051 (0.30) 2.746* (0.01) 1.454 (0.15)
Personal protective | | = ‘
. 0.71£0.33 7 0.86+0.22  0.88+0.23 3.028* (0.004)  3.689* (<0.001)  0.567 (0.57)
equipment : 7
Noise 0.45+£0.29 0.50£0.29  .0:54+0.28 0.956 (0.34) 2.052* (0.04) 1.000 (0.32)
Nonionizing radiation 0.36£0.27  0.59+0.28  0.61+0.34 4.300* (<0.001) 4.882* (<0.001)  0.582 (0.56)
Biological hazards 0.48+0.33  0.53+0.29  0.58+0.31 1.196 (0.24) 2.392* (0.02) 1.384 (0.17)
Control Total 0.51+0.10  0.54+0.10  0.52+0.14 1.989 (0.05) 0.805 (0.42) -0.899 (0.37)
Chemical hazards 0.26+£0.25  0.31£0.24  0.36+0.25 1.236 (0.22) 2.605* (0.01) 1.458 (0.15)
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0.61+0.28
0.60+0.24

0.65+0.30
0.72+0.30

0.48+0.32
0.40£0.24

0.45+0.29

0.54+0.25
0.62+0.21

0.71£0.27
0.67+0.28

0.47+£0.27
0.39+0.25

0.52+0,28

0.59+0.26

0.59+0.26

0.69+0.27

0.77+0.32

0.48+0.30

0.33+0.28

0474027

-1.584 (0.12)

0.683 (0.50)

1.387 (0.17)

-1.229 (0.22)

-0.119 (0.91)

-0.190 (0.85)

1.758 (0.08)

-0.354 (0.73)
-0.314 (0.76)

0.882 (0.38)

0.903 (0.37)

0.112 (0.91)
-1.436 (0.16)

0.480 (0.63)
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1.456 (0.15)

-1.095 (0.28)

-0.531 (0.60)

2.049 (0.05)

0.222 (0.83)
-1.199 (0.24)

-1.146 (0.26)

* p—Value < 0.05

———
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365 TABLE 4. OHS attitude, self-efficacy and behavioral intention improvements of the intervention and control groups

Mean Score (mean+SD) Pair-f (p-Value)
Group Follow-up Pre vs. Pre vs. Post vs.
(n) OHS Aspect Pretest Posttest test Post Follow-up Follow-up
Intervention  Attitude 2.83+0.31  3.00+0.41 3.02+0.40 3.198*(0.002) 3.568%(0.001) 0.322 (0.75)
(62) General safety o
4.09+0.46 . 4.17x0.49 4.11+0.49 1.377 (0.17) 0.318 (0.75) -1.221 (0.23)
perception
Specific safety |
3.99+0.39 4.05+0.42 ;4;(_)_510.42 0.904 (0.37) 1.038 (0.30) 0.104 (0.92)
perception -
| | i
General safety practice ~ 3.90+0.42 4.08%0.51] “4710+0.52 2.757* (0.01) 2.913* (0.01) 0.350 (0.73)
Specific safety practice  3.3620.36 3.71+£0.54 3.80+0.50- 5.238*% (<0.001)  7.509* (<0.001) 1.653 (0.10)
Self-efficacy 3.73£0.69  3.73+0.69 3.81+0.63 NA 0.843 (0.40) 0.843 (0.40)
OHS behavioral
3.01£0.40 3.06+0.51 3.21+0.46 0.946 (0.35) 2.987* (0.004) 2.038* (0.04)
intention
Control Attitude 2.90+0.42 3.01+£0.34 2.9440.38 2.204*(0.03) 0.761 (0.45) -1.622 (0.11)
(62)
General safety 4.17+£0.53  4.23+0.44 4.14+0.43 0.897 (0.37) -0.609 (0.55) -1.520 (0.13)
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4.02+0.45 4.10+0.37 4.00+0.42 1.588 (0.12) -0.424 (0.67) -1.840 (0.71)
perception
General safety practice ~ 3.97+0.55  4.19+0.53 4.06+0.51 2.786* (0.007) 1.154 (0.25) -1.746 (0.09)
Specific safety practice ~ 3.45£0.45  3.52+0.42 3.54+0.46 1.542 (0.13) 1.672 (0.10) 0.380 (0.71)
Self-efficacy 3.76£0.62  3.76+0.62 3.681-6.71 NA -1.031 (0.31) -1.031 (0.31)
Behavioral intention 3.03£0.35.  3:05£044 3.06+0.45 . 0.367(0.72) 0.434 (0.66) 0.154 (0.88)
NA: t cannot be calculated because the standard error of the difference:ig O

* P—value < 0.05

5
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TABLE 5. Adjusted association of respondents’ OHS knowledge, attitude and behavioral intention in relation to two groups and three tests

Knowledge General safety practice Specific safety practice Behavioral intention
p p p p
Factors (95%CD) p—Value (95%CI) p—Value (95%CI) p—Value (95%CD) p—Value
Test
Pretest (reference) 0 0 ‘ 0 0
0.092* 0.206* <0.001 0.207* <0.001 0.060
Posttest <0.001 ‘ : 0.09
(0.070-0.114) (0.127-0.286) “ (0.131-0.283) (-0.009-0.129)
0.087* 0.173* <'O.f0()1 0.253* <0.001 0.118*
Follow-up test <0.001 1 _ 0.01
(0.062-0.113) (0.088—-0.258) | 1y (0.177-0.329) (0.035-0.201)
Group
Control (reference) 0 0 0 0
0.066* -0.018 0.134* 0.079
Intervention <0.0001 0.78 0.04 0.14
(0.040-0.093) (-0.143-0.108) (0.007-0.261) (-0.025-0.184)

*
p—Value < 0.05
370  + GEE regression models analyses were used with adjustment for gender, academic groups, years of schooling, part—time job experience, OHS
training from part—time job employers, and family members work as OHS profession.
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