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Table 1. Demographic characteristics of the studied groups 

Variables 
Exposed group Referent group 

P-value 
Mean S.D Mean S.D 

Age (Year) 30.98 4.89 32.53 6.15 0.14 
BMI 25.39 3.28 25.13 3.89 074 
Overtime work (hour)  10.15 4.19 9.45 2.37 0.39 
Length of employment (month) 51.43 3.32 53.24 5.98 0.27 
FVC (liter) 3.99 0.59 4.68 0.52 <0.001 
FEV1 (liter) 3.12 0.65 3.95 0.69 <0.001 
FEV1/FVC (percent) 81.05 8.23 89.78 4.97 <0.001 
FEF 25-75(liter) 3.41 0.78 4.38 0.75 <0.001 

Table2. Comparison of means of urinary nickel between pre- and post-shift samples of workers and referent groups 

P-value t Mean(SD) Samples 

0.34 0.96 
12.97(15.28) Pre-Shift Samples of workers 
12.14(14.65) Referent 

0.008 2.75 
37.61(41.90) Post-shift  samples of workers 
12.14(14.65) Referent 

<0.001 -3.95 
12.97(15.28) 
37.61(41.90) 

Pre-Shift samples   
Post-Shift samples 

Table 3. Comparison of urinary Ni concentration in the pre- and post-shift of the workers by independent variables 

Post-Shift 
Mean(S.D) 

Pre-Shift 
Mean(S.D) 

N Factor 

33.40(43.33) 
41.35(41.09) 

13.50(15.8) 
12.48(15.09) 

24 
25 

morning 
evening 

Shift 

35.22(42.72) 
44.23(40.46) 

11.86(15.5) 
16.08(14.8) 

36 
13 

NO 
Yes 

Skin dermatitis 

57.50(51.27) 
26.06(30.75) 

14.37(15.56) 
12.10(15.3) 

19 
30 

No 
Yes 

Use of respiratory protection 
equipment 

44.56(46.74) 
21.87(22.12) 

12.78(15.11) 
13.54(16.37) 

36 
13 

Non- Standard 
Standard 

Ventilation system 

38.70(49.95) 
37.22(39.40) 

14.27(18) 
12.41(14.19) 

15 
34 

Pottery Glazer 
Tile  Glazer 

Job title 

22.07(22.47) 
39.30(40.40)  
49.87(54.15) 

12.86(15.78) 
14.35(16.37) 
11.27(13.57) 

29 
11 
9 

 24 

60-25 

≥61 

Length of employment (month) 

32.10(38.16) 
58.81(54.27) 
29.44(30.92) 

14.69(16.47) 
10.27(14.6) 
10.78(12.66) 

29 
11 
9 

No 
1-20 
21-60 

Overtime work (hour) 

 

 

 

 

 [
 D

O
I:

 1
0.

18
50

2/
ao

h.
v4

i4
.4

51
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 a
oh

.s
su

.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                               3 / 5

http://dx.doi.org/10.18502/aoh.v4i4.4516
https://aoh.ssu.ac.ir/article-1-240-en.html


Biological Monitoring and  Respiratory Outcomes  

894 

Table 4. Results of analysis of covariance for after shift urinary 
nickel by independent factors controlled for  before shift nickel 

P-value F Variables 

0.57 0.33 Shift 
9.76 0.09 Skin dermatitis 
0.006 8.50 Use of respiratory protection 

equipment 
0.80 0.07 Job title  
0.08 3.20 Ventilation system 
0.16 1.90 Work history (month) 
0.16 1.94 Overtime work (hour) 
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