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35T

0

 
 

T

  

P-

value 
 

 2.001 8.884 31 0.000 
 

45

25

45

Descriptions of colour changes 

National 

bureau of 

standards units 

  

Trace: extremely slight change 0.0–0.5 1 3.13 

Slight: slight change 0.5–1.5 13 40.63 

Noticeable: perceivable 1.5–3.0 12 37.50 

Appreciable: marked change 3.0–6.0 6 18.75 

Much: extremely marked 

change 
6.0–12.0 0 0.00 

Very much: change to other 

color 
12.00 0.00 

 32 100.00 
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25

ME

Reliability

Dahlberg

55

Variables ME

0.1 

Dahlberg

0

2

4

6

8

10

12

14

أكبر من  12.0–6.0 6.0–3.0 3.0–1.5 1.5–0.5 0.5–0.0
12.0 
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5 3

65

65

  
 

2 32 2.080 1.276 0.225 

75T One Sample T 

TestSPSS 20

0

T

P-value

75T

0

 
 

T

  

P-

value 
 

 2.080 9.223 31 0.000 
 



 Chapter 5 :  Results                                                                                     نتائجال الخامسالفصل 

72 

85

35

85

Descriptions of colour changes 

National 

bureau of 

standards units 

  

Trace: extremely slight change 0.0–0.5 1 3.13 

Slight: slight change 0.5–1.5 12 37.50 

Noticeable: perceivable 1.5–3.0 13 40.63 

Appreciable: marked change 3.0–6.0 6 18.75 

Much: extremely marked 

change 
6.0–12.0 0 0.00 

Very much: change to other 

color 
12.00 0.00 

 32 100.00 
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35

ME

Reliability

Dahlberg

95

Variables ME

0.08 

Dahlberg

0

2
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8

10
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14

أكبر من  12.0–6.0 6.0–3.0 3.0–1.5 1.5–0.5 0.5–0.0
12.0 
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5 3

5 3

105

45

55

105

  
 

 

U3 
 0.734 0.132 0.023 

 0.666 0.060 0.011 

U4B 
 0.672 0.081 0.014 

 0.629 0.075 0.013 

U4L 
 0.639 0.077 0.014 

 0.597 0.044 0.008 

U 5B 
 0.692 0.083 0.015 

 0.653 0.079 0.014 
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U5L 
 0.639 0.075 0.013 

 0.599 0.059 0.010 

U6MB 
 0.699 0.082 0.014 

 0.669 0.086 0.015 

U6ML 
 0.683 0.081 0.014 

 0.656 0.073 0.013 

U6DB 
 0.658 0.100 0.018 

 0.620 0.086 0.015 

U6DL 
 0.700 0.099 0.018 

 0.655 0.086 0.015 

L3 
 0.718 0.098 0.017 

 0.662 0.085 0.015 

L4B 
 0.704 0.082 0.015 

 0.653 0.063 0.011 

L4L 
 0.681 0.073 0.013 

 0.645 0.069 0.012 

L5B 
 0.734 0.090 0.016 

 0.678 0.059 0.010 

L5L 
 0.645 0.071 0.013 

 0.610 0.061 0.011 
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L6MB 
 0.773 0.096 0.017 

 0.731 0.086 0.015 

L6ML 
 0.684 0.097 0.017 

 0.633 0.084 0.015 

L6DB 
 0.731 0.080 0.014 

 0.689 0.069 0.012 

L6DL 
 0.645 0.097 0.017 

 0.604 0.089 0.016 
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55
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513T

 Paired Samples T TestSPSS 20

T

P-value

115T

 
 

T

  

P-

value 
 

U3 0.069 3.550 31 0.001 
 

U4B 0.042 4.486 31 0.000 
 

U4L 0.043 4.184 31 0.000 
 

U 5B 0.039 4.003 31 0.000 
 

U5L 0.040 4.306 31 0.000 
 

U6MB 0.030 5.285 31 0.000 
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U6ML 0.027 3.986 31 0.000 
 

U6DB 0.038 5.722 31 0.000 
 

U6DL 0.045 7.348 31 0.000 
 

L3 0.056 4.945 31 0.000 

L4B 0.051 4.428 31 0.000 
 

L4L 0.036 3.018 31 0.005 
 

L5B 0.056 4.905 31 0.000 
 

L5L 0.034 6.294 31 0.000 
 

L6MB 0.041 6.048 31 0.000 
 

L6ML 0.051 4.678 31 0.000 
 

L6DB 0.042 4.820 31 0.000 
 

L6DL 0.040 5.542 31 0.000 
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95

ME

Reliability

Dahlberg

125

Variables ME 

   

U3 0.1 0.26 

U4B 0.14 0.07 

U4L 0.04 0.11 

U 5B 0.18 0.16 

U5L 0.07 0.04 

U6MB 0.04 0.07 

U6ML 0.04 0.04 

U6DB 0.08 0.11 

U6DL 0.1 0.05 
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L3 0.14 0.15 

L4B 0.17 0.06 

L4L 0.07 0 

L5B 0.04 0 

L5L 0.03 0.04 

L6MB 0.07 0.18 

L6ML 0 0.07 

L6DB 0.06 0.04 

L6DL 0.1 0.4 

Dahlberg

5 3

135

65

75
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135

  
 

 

U3 
 0.652 0.057 0.010 

 0.622 0.054 0.010 

U4B 
 0.654 0.079 0.014 

 0.606 0.067 0.012 

U4L 
 0.611 0.062 0.011 

 0.574 0.051 0.009 

U 5B 
 0.671 0.095 0.017 

 0.630 0.077 0.014 

U5L 
 0.623 0.083 0.015 

 0.589 0.075 0.013 

U6MB 
 0.689 0.093 0.016 

 0.650 0.076 0.013 

U6ML 
 0.683 0.100 0.018 

 0.633 0.093 0.016 

U6DB 
 0.647 0.103 0.018 

 0.612 0.112 0.020 
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U6DL 
 0.699 0.099 0.017 

 0.651 0.100 0.018 

L3 
 0.674 0.107 0.019 

 0.619 0.086 0.015 

L4B 
 0.654 0.087 0.015 

 0.619 0.091 0.016 

L4L 
 0.680 0.102 0.018 

 0.637 0.093 0.016 

L5B 
 0.693 0.092 0.016 

 0.653 0.089 0.016 

L5L 
 0.684 0.103 0.018 

 0.626 0.100 0.018 

L6MB 
 0.751 0.098 0.017 

 0.699 0.087 0.015 

L6ML 
 0.674 0.115 0.020 

 0.617 0.090 0.016 

L6DB 
 0.730 0.093 0.016 

 0.680 0.080 0.014 

L6DL 
 0.642 0.102 0.018 

 0.597 0.101 0.018 
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517T

 Paired Samples T TestSPSS 20

T

P-value

145T

 
 

T

  

P-

value 
 

U3 0.030 7.479 31 0.000 
 

U4B 0.048 5.095 31 0.000 
 

U4L 0.037 7.546 31 0.000 
 

U 5B 0.041 5.098 31 0.000 
 

U5L 0.034 5.838 31 0.000 
 

U6MB 0.039 3.974 31 0.000 
 

U6ML 0.050 4.215 31 0.000 
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U6DB 0.035 3.937 31 0.000 

U6DL 0.048 4.689 31 0.000 
 

L3 0.055 5.181 31 0.000 
 

L4B 0.035 4.165 31 0.000 
 

L4L 0.043 5.353 31 0.000 
 

L5B 0.041 6.184 31 0.000 
 

L5L 0.059 4.728 31 0.000 
 

L6MB 0.052 4.626 31 0.000 
 

L6ML 0.057 4.540 31 0.000 

L6DB 0.050 4.584 31 0.000 
 

L6DL 0.045 4.433 31 0.000 
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95

ME

Reliability

Dahlberg

155

Variables ME 

   

U3 0.04 0.07 

U4B 0.18 0.04 

U4L 0.07 0.11 

U 5B 0.04 0.17 

U5L 0.05 0.4 

U6MB 0.15 0.09 

U6ML 0.04 0.08 

U6DB 0.08 0.13 

U6DL 0.1 0.21 
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L3 0.14 0.06 

L4B 0.04 0.05 

L4L 0.11 0.03 

L5B 0.19 0 

L5L 0.14 0.26 

L6MB 0.12 0.07 

L6ML 0 0.11 

L6DB 0.06 0.16 

L6DL 0.1 0.07 

Dahlberg

5 3

165
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165

  

1 2 

 

 

  

 

 

U3 
 0.734 

-0.07 
0.652 

-0.03 
 0.666 0.622 

U4B 
 0.672 

-0.04 
0.654 

-0.05 
 0.629 0.606 

U4L 
 0.639 

-0.04 
0.611 

-0.04 
 0.597 0.574 

U 5B 
 0.692 

-0.04 
0.671 

-0.04 
 0.653 0.63 

U5L 
 0.639 

-0.04 
0.623 

-0.03 
 0.599 0.589 

U6MB 
 0.699 

-0.03 
0.689 

-0.04 
 0.669 0.65 

U6ML 
 0.683 

-0.03 
0.683 

-0.05 
 0.656 0.633 

U6DB 
 0.658 

-0.04 
0.647 

-0.04 
 0.62 0.612 
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U6DL 
 0.7 

-0.04 
0.699 

-0.05 
 0.655 0.651 

L3 
 0.718 

-0.06 
0.674 

-0.06 
 0.662 0.619 

L4B 
 0.704 

-0.05 
0.654 

-0.04 
 0.653 0.619 

L4L 
 0.681 

-0.04 
0.68 

-0.04 
 0.645 0.637 

L5B 
 0.734 

-0.06 
0.693 

-0.04 
 0.678 0.653 

L5L 
 0.645 

-0.04 
0.684 

-0.06 
 0.61 0.626 

L6MB 
 0.773 

-0.04 
0.751 

-0.05 
 0.731 0.699 

L6ML 
 0.684 

-0.05 
0.674 

-0.06 
 0.633 0.617 

L6DB 
 0.731 

-0.04 
0.73 

-0.05 
 0.689 0.68 

L6DL 
 0.645 

-0.04 
0.642 

-0.05 
 0.604 0.597 
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5 4

175

85

175

  
 

 

 0.038 0.054 0.014 

 0.020 0.052 0.013 

 0.036 0.070 0.017 

 0.024 0.048 0.012 



 Chapter 5 :  Results                                                                                     نتائجال الخامسالفصل 

92 

85

185T

 Independent Samples T TestSPSS 20

T

P-value

185T

 
 

T

  P-value 
 

 0.018 0.951 30 0.349 
 

 0.011 0.539 30 0.594 
 

0.038 

0.020 

0.036 

0.024 

0.000

0.010

0.020

0.030

0.040

 مرحلة ثانية مرحلة أولى مرحلة ثانية مرحلة أولى

 سفلي علوي
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95

ME

Reliability

Dahlberg

195

Variables ME 

0.03 

 0.19 

 0.09 

 0.08 

Dahlberg
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6 Discussion 

6.1Study Design

Prospective Clinical Trial

14

20
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Polyethylene 

terephthalate glycol  CA®, Sheu, GermanyPETG
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16
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11.11

Retraction Bias

2014

Malik OH et al,.2013
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VITA EasyshadeCommission 

Internationale de l'Eclairage (CIE) L*a*b

ΔE 2.001 

1.840 NBS 

ΔE

2.080

1 913NBS

Liu, Sun et al. 2016

(Invisalign, Angelalign, and 

Smartee)
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InvisalignSmartTrack
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9Abstract

9.1

 تقييم تأثير العوامل داخل الفموية في الراصفات التقويمية الشفافة

18

23mm1825

VITA Easyshade®, 

Germany14

18

NBS

1.840NBS1.913NBS
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Abstract 9.2

Evaluation of the Effect of the Intra-Oral Factors on the 
Orthodontic Clear Aligners  

Background: Clear aligners (CA) are among the most chosen orthodontic 

therapies for patients who require an invisible treatment. Since the clear 

thermoplastic materials which the CA made of are exposed to the 

coloring agent that consumed by the users and effected by the occlusion 

forces, it is also affected by intraoral ageing. The aim of the research is 

to evaluate color, thickness, and 3D changes that occur in orthodontic 

aligners after exposure to different oral environment factors in healthy 

adult patients (clinical study)  

Materials and Methods: orthodontic clear aligners were applied to a 

sample of (18) patients in two stages, they had mild crowding (2-3) mm 

and their ages ranged between (18-25) years. The color of the aligners 

was measured using a spectrophotometer (VITA Easyshade®, Germany), 

and the thickness was measured using modified digital bacolis in 18 

reference points in each arch. Also ,3d comparison was done to check 

the match. All The measured was taken before and after exposure to the 

oral environment for 14 days  

results: The exposure of the orthodontic aligners to the oral alignment 

led to a noticeable perceivable color change according to the National 

Bureau of Standards, where the color change mean values were 1.840 

NBS for the first stage and 1.913 NBS for the second stage  

Conclusions: The results of the current study demonstrated the lack of 

color stability of the orthodontic clear aligners during their application 

inside the mouth for a period of two weeks, and their pigmentation 

affected by the coloring agents consumed by patients, and consequently 

the low clinical aesthetic specifications of the orthodontic clear aligners  

Keywords: orthodontic clear aligners _ color change _ color stability _ 

coloring agents _thickness_ Intraoral ageing_3D comparison. 

 



 

121 

 

 

 

 

 

 الملاحق

Appendices 

 

 

 لعاشرالفصل ا
 

10 



 Chapter 10 :  Appendices                                                                       لاحقالم العاشر الفصل 

122 



 Chapter 10 :  Appendices                                                                       لاحقالم العاشر الفصل 

123 

10Appendices

10.1 :(1) Medical and Dental 

Questionnaire Form:

 استمارة الاستجواب الطّبّي والسّنّي

 

 

 

 

 

 

 

 

 

 

 

 
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10.2:(2) Clinical Examination Form:

 ريرياستمارة الفحص السّ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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10.3:(3)Information Sheet

 ورقة المعلومات

////  تقييم تأثير العوامل داخل الفموية في الراصفات التقويمية الشفافة

 

 

 

 

 
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 10.4 :(4) :Approval Sheet

 ورقة المُوافقة

////   تقييم تأثير العوامل داخل الفموية في الراصفات التقويمية الشفافة

 

 

 

 

 
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10.5:(5)Clinical Cases

10.5.1

212

(10.1)(10.3)

410(10.6)

66

710

 

110. 

      

210310

. 
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710

10.5.3

مم و 3.5سفلية بمقدار الأسنان الأماميّة ال ازدحامشتكي من تعاماً  22( بعمر س.ط) ةالمريض

الدّقيق تبيّن أنّ . بعد الفحص السّريري والشّ عاعي مم1.5العلوية بمقدار  الأسنانازدحام  

مع علاقاتٍ هيكليّةٍ من الصّنف الأوّل ونموذج نموٍّ طبيعيٍّ.  ،أولإِطباق صنف  ة لديهاالمريض

صوراً للحالة قبل البدء بالم عالجة، في حين تعرض  (10.11) حتى (10.8)تعرض الأشكال 

للحالة بعد المعالجة بالراصفات التقويمية  صوراً سريريّةً (10.15)حتى  (10-12)الأشكال 

راصفات للفك السفلي، كما يعرض الشكل  10راصفات لفك العلوي و  4الشفافة عبر تطبيق 

الذي تم الحصول عليه قبل تطبيق الخطة  لنتائج المعالجة الأبعادالتوقع البياني الثلاثي  (16-10)

 العلاجية.
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