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Abstract 1 

The aim of the present study was to evaluate the internal adaptation of 2 

composite restorations in cusp-weakened extensive Class I preparations restored 3 

with incremental, bi-layered and bulk-fill techniques using a microcomputed 4 

tomography analysis (micro-CT). Standardized cusp-weakened class I 5 

preparations were performed in 60 caries-free human third molars that were 6 

randomly divided in six groups, according to the resin composite and adhesive 7 

system used (n=6): 1) FI = Single Bond Universal + Filtek Supreme XT; 2) FF = 8 

Single Bond Universal + Filtek Bulk Fill Flowable + Filtek Bulk Fill Posterior; 3) FB 9 

= Single Bond Universal + Filtek Bulk Fill Posterior; 4) GI = Futurabond U + 10 

GrandioSO; 5) GF = Futurabond U + X-tra Base Bulk-fill flowable + GrandioSO; 6) 11 

GB = Futurabond U + Admira Fusion X-tra. The remaining two groups were restored 12 

with conventional nanofilled and nanohybrid composites using incremental oblique 13 

technique. All teeth were subjected to thermocycling (20,000 cycles, 5°C and 55°C) 14 

and mechanical loading (250,000 cycles, 2.5 Hz, 50N) before the analysis of 15 

internal adaptation by micro-CT. The percentage and volume of internal gaps were 16 

analyzed by one-way ANOVA and Games-Howell test (p<.05). Results: The 17 

incremental and bi-layered techniques using the nanofilled conventional composite 18 

showed significantly less internal gaps when compared with the incremental 19 

technique with a nanohybrid conventional composite (p<.05).There were not found 20 

significant differences among the other groups (p>.05). Conclusion: Nanofilled 21 

composites demonstrated higher internal adaptation than nanohybrid composites 22 

when used in bulk and incrementally.  23 

 24 

Clinical significance: Bulk-fill composites can be recommended for cusp-25 

weakened Class I restorations since they endeavor to simplify clinical procedures 26 

and to reduce steps and treatment times are promising. 27 

 28 

 29 

 30 

 31 
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Introduction 1 

Composite resins are the first-choice materials for direct posterior 2 

restorations due to its aesthetic results, ability to bond to the tooth structure, low 3 

cost and adaptation into different types of preparations.1 However, clinical studies 4 

have shown that the main reasons for failure in posterior restorations are tooth 5 

fracture, secondary caries and occlusal wear, as a result of high occlusal-stress and 6 

incidence of masticatory forces.2,3 7 

In the last decade, bulk-fill composites have been developed and 8 

investigated for posterior restorations.4 Besides being able to simplify the clinical 9 

steps allowing cavity filling in a single increment, the main features of these 10 

composites are the increased degree of cure,5,6 low polymerization shrinkage,7,8 11 

lower cuspal deflection,8 low elastic modulus9 and reduced chair side time.10 The 12 

bulk-fill composites are available in different viscosities according to their 13 

indications for use. Full-body bulk-fill composites are more viscous and adaptable 14 

materials indicated for Class I and Class II preparations.11 Bulk-fill flowable 15 

composites are low-viscosity materials recommended for pit and fissure sealing, 16 

Class III and V restorations, restoration of minimally invasive cavity preparations, 17 

repair of small defects in enamel and indirect restorations and base under Class I 18 

and II direct.11 Due to its  low viscosity, bulk-fill flowable composites present easy 19 

handling and good adaptation to the inner walls of the cavity preparation.9 Bulk-fill 20 

flowable composites usually have less filler content when compared with full-body 21 

bulk-fill and conventional composites9,12 leading to lower wear resistance.6 22 

Cavity configuration (C-factor) is higher in Class I preparations, where there 23 

are five bonded walls and only one free surface.13 Due to polymerization shrinkage 24 

of resin-based composites, the higher C-factor of deep Class I cavities induces to 25 

a large amount of stress in the adhesive interface.14 In this type of cavity, the stress 26 

release is restricted to only one free surface, which increases the stress inside the 27 

cavity and at the adhesive interface.14 When polymerization shrinkage stress 28 

exceeds bond strength, the adhesive failures produce gaps in the interface15 29 

resulting in post-operative sensitivity, marginal discoloration and secondary 30 

caries.16 In this way, the use of liners can play a vital role in minimizing 31 

polymerization shrinkage stress by the elastic bonding concept and increase the 32 
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longevity and favorable outcome for composite restorations.17 Also, the use of a 1 

liner with a low viscosity could provide better cavity adaptation, less gap formation 2 

and work as a stress-absorbing layer at the tooth-restoration interface.18  3 

Internal adaptation of composite restoration has been investigated by micro-4 

computed tomography (micro-CT) analysis.20-22 This equipment uses X-rays to 5 

create cross 102 sections of a 3D object that can be used to recreate a virtual model 6 

with a spatial 103 resolution at a micron level without destroying the original 7 

specimen. The detection and quantification of the internal gaps are performed by 8 

2D and 3D micro-CT scans.20,21 This method is characterized by its non-destructive 9 

nature,20,23 allowing repeated evaluation of the same specimen24 and high 10 

accuracy.21 11 

Most of previous studies on internal adaptation determined the amount or 12 

percentage of gaps inside Class II MOD preparations.24-27 Fewer studies focused 13 

on the internal adaptation of bulk-fill composites in Class I preparations.22,28,29 In 14 

addition, extensive and cusp-weakened Class I restorations are considered a 15 

challenge to the clinician since they have a high C-factor and are subjected to 16 

stress-bearing occlusal forces. Also, in deep preparations the inner portions are 17 

difficult to reach and to adapt the restorative material properly.30  18 

Therefore, the aim of the present study is to evaluate the internal adaptation 19 

of composite restorations in cusp-weakened extensive Class I preparations using 20 

bulk-fill composites compared to conventional composites with and without the use 21 

of a flowable base by a micro-CT analysis. The hypothesis to be tested is that there 22 

will be no difference in the internal adaptation of restorations with different 23 

restorative techniques. 24 

Material and Methods 25 

Preparation of specimens 26 

Sixty sound human third molars were obtained after the approval of the 27 

research protocol by the Local Ethics Committee (2.824.728). Soft tissues and 28 

calculi were removed with periodontal curettes and the teeth were stored in 29 

chloramine 0.5% at 4ºC. The criteria for the selection of teeth were absence of 30 

caries, cracks or fractures, and a similar crown size and intercuspal length. 31 
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Class I occlusal preparations were performed by a single operator using 1 

rounded diamond burs (#1016, KG Sorensen, Cotia, SP, Brazil) and cuspal 2 

weakening was performed by a pear-shaped diamond bur (#3168, KG Sorensen, 3 

Cotia, SP, Brazil) using a high-speed handpiece under water cooling. The burs were 4 

replaced every five preparations. The depth of the occlusal box was set at 4 mm, 5 

while the buccal-lingual width was set at ¾ of the intercuspal distance, checked with 6 

a digital caliper (150mm/6" CD-6" CSX-B Digital Caliper, Mitutoyo, Miyazaki, 7 

Japan).  8 

A simulation of the periodontal ligament was carried out by covering the roots 9 

with melted wax and embedding these roots in self-curing acrylic resin within 10 

polyvinyl chloride tubes (25 mm diameter and 35 mm height). The exothermic 11 

reaction of the acrylic resin polymerization allowed the teeth to be displaced so that 12 

the wax surrounding the root was easily removed. After that, each tooth was 13 

repositioned in the formed acrylic slot. After cooling and final polymerization of the 14 

self-curing acrylic resin, the teeth were removed and a polyether-based impression 15 

material (Impregum Polyeter Impression Material, 3M ESPE, St. Paul, MN) was 16 

dispensed inside the slot, and the teeth were positioned. After setting, the excess 17 

material was removed with a scalpel blade. 18 

 19 

 20 

Restorative procedures 21 

The teeth were randomly divided into six groups with 10 teeth each. The 22 

compositions of the resin composites used in the study are described in Table 1. 23 

 24 

Table 1: Description of the composites used in the study. 25 
 26 
 27 

Material 
(Manufacturer) Type Resin matrix Filler particles Filler content 

(%) wt/vol 
 

Filtek Bulk Fill 
Flowable 

(3M ESPE) 
 

Bulk-fill 
flowable 

composite 

BisGMA, UDMA, 
BisEMA, Procrylat 

Zirconia/sílica, 
ytterbium trifluoride 64.5% / 42.5% 
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Filtek Bulk Fill 

Posterior 
(3M ESPE) 

Bulk-fill 
composite 

 
AUDMA, UDMA, 

DDMA, AFM 
dimethacrylates 

 

Zirconia/sílica 
nanofillers and 
nanocluster, 

ytterbium trifluoride 

76.5% / 58.4% 

 
Filtek Supreme 

Ultra 
(3M ESPE) 

 

Nanofilled 
composite 

BisGMA, UDMA, 
TEGDMA, 
PEGDMA, 
BisEMA 

Zirconia/sílica 
nanofillers and 
nanocluster, 

ytterbium trifluoride 

78.5% / 63.3% 

 
X-tra Base 

(VOCO) 
 

Bulk-fill 
flowable 

composite 

BisGMA, BisEMA, 
UDMA 

Barium glass, 
ytterbium trifluoride, 

fumed silica 
75% / 58% 

 
Admira Fusion 

X-tra 
(VOCO) 

 

Bulk-fill 
restorative 

material 

ORMOCER®: 
inorganic-

organic hybrid 
polymers 

Glass ceramic 
and silicone 

dioxide 
84% / N.I. 

 
GrandioSO 

(VOCO) 
 

Nanohybrid 
composite 

BisGMA, 
BisEMA, 
TEGDMA 

Glass ceramic 
and silicone 

dioxide 

 
89% / 73% 

Abbreviations: BisGMA: bisphenol-A-diglycidyl-dimethacrylate; UDMA: urethane dimethacrylate; Bis-EMA: ethoxylated 
bisphenol A dimethacrylate; Procrylat: 2,2-bis[4-(3-methacryloxypropoxy)phenyl]propane; AUDMA: aromatic urethane 
dimethacrylate; DDMA: 1, 12-Dodecanediol dimethacrylate; AFM: addition-fragmentation monomer; TEGDMA: 
triethyleneglycol dimethacrylate; PEGDMA: polyethylene glycol dimethacrylate; MDP: 10-methacryloyloxydecyl 
dihydrogen phosphate; HEMA: 2-hydroxyethyl methacrylate; HEDMA: hydroethyl dimethacrylate; N.I.: not informed. 

 1 
 2 

 Table 2 shows the distribution of the experimental groups of the study. The 3 

adhesive procedure for all the teeth was performed with two universal adhesives in 4 

the same brand as the composites: Single Bond Universal (3M ESPE, St. Paul, 5 

USA) and Futurabond U (VOCO, Cxh, Germany). The selective enamel etching 6 

technique was carried out using a 37% phosphoric acid (Ultradent Products, South 7 

Jordan, UT) applied for 30 s, followed by water rinsing for 15 s and air drying for 1-8 

2 s. The adhesive was rubbed onto the etched enamel and untreated dentin 9 

surfaces for 20 s, followed by air drying for 5 s, and light-curing for 10 s.  10 

 11 

Table 2: Distribution of the experimental groups of the study (n = 10). 12 

Group Adhesive 
System Base Composite Resin 

FI Single Bond 
Universal - Filtek Supreme XT 

Universal Restorative 

FF Single Bond 
Universal 

Filtek Bulk Fill 
Flowable Restorative 

Filtek Supreme XT 
Universal Restorative 
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FB Single Bond 
Universal - Filtek Bulk Fill Posterior 

Restorative 

GI Futurabond U - GrandioSO 

GF Futurabond U X-tra Base Bulk-fill 
flowable composite GrandioSO 

GB Futurabond U - Admira Fusion X-tra 

 1 

In FF and GF groups, bulk-fill flowable composites were inserted in a 3 mm-2 

single increment, followed by light-curing for 20 s. A 1mm-thick layer of conventional 3 

composite was placed over the previously inserted flowable base using an 4 

incremental oblique technique followed by 20 s light-curing for each increment. 5 

Teeth of groups FB and GB were restored with bulk-fill full-body composites 6 

inserted in a 4mm-thick increment and light-cured for 40 s. Teeth of FI and GI 7 

groups were restored with conventional composites using oblique increments up to 8 

2mm-thick and light-cured 20 s each. All the light activations were performed as 9 

close as possible to the material, with a high-irradiance (1000 mW/cm2) LED curing 10 

unit (VALO® Cordless, Ultradent Products, South Jordan, UT). 11 

 12 

Thermocycling and mechanical fatigue loading procedures 13 

The specimens were submitted to 20,000 cycles of thermocycling at 5ºC and 14 

55ºC with a dwell-time of 15 s (OMC 250, Odeme Dental Research, Luzerna, SC, 15 

Brazil). The specimens were subjected to mechanical load cycling for 250,000 16 

cycles at a 2.5-Hz frequency and 50N load (Biocycle, Biopidi, São Carlos, SP, 17 

Brazil). The apparatus consisted of 10 steel pistons performing axial movements to 18 

the center of the occlusal surface of each sample. During all mechanical load 19 

cycling, the specimens were kept immersed in distilled water at 37ºC. The test was 20 

considered complete until reaching the maximum number of cycles or until the 21 

specimen fracture. After the thermomechanical procedures, the specimens were 22 

stored in distilled water for 24 h at 37oC. 23 

 24 

 25 
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Analysis of internal adaptation by micro-CT 1 

The analysis of the internal adaptation was carried out by a high-resolution 2 

3D X-ray microtomography system (SkyScan 1172, Bruker MicroCT, Kontich, 3 

Belgium) connected to a data network acquisition system and control computer 4 

(host) for image reconstruction. The micro-CT images were taken using 89 kV mean 5 

acceleration voltage, 112 μA mean current, 12μm pixel image size, 0.5mm 6 

aluminum filter, 2 s exposure time and 0.5° rotation step. Each tooth was mounted 7 

on a specially designed jig for standardized imaging.  8 

After acquisition, the images were transferred to NRecon (Micro Photonics, 9 

Allentown, PA, USA) (Figure 1) software in order to reconstruct the radiographic 10 

images in three-dimensional images. The interest area was considered from the top 11 

of the cusp until the bottom of the restoration. The parameters (ring artifacts 12 

reduction, beam-hardening, smoothing) were set up to properly reconstruct the 13 

images with the less effects possible. The 3D images were transferred to the 14 

CTAnalyser software (Bruker Corporation, Billerica, MA, USA) in which the bottom 15 

and top of the interest area were identified, considering the whole extension of the 16 

restoration (Figure 2). CTAnalyser was used to differentiate the substrates, as 17 

dentin, restoration and internal gaps at the bonding interface. In this step, volume 18 

and percentage were set as unit measures of the internal gaps found in the images 19 

(Figure 3). For 3D visualization of the restoration, internal gaps and the presence 20 

of voids was possible by transferring the images to CTvox software (Figure 4).  21 

 22 

 23 

 24 

 25 

 26 

 27 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

Figures: 1) Three-dimensional image of a specimen using the NRecon software. 2) 10 

Selection of the interest area using the CTAnalyzer software. 3) Binarization of the 11 

image for the distinction of dentin, restoration and internal gaps.  12 

4) 3D image of a specimen acquired by CTvox software. The pointers demonstrate 13 

internal gap and voids. 14 

 15 

Statistical Analysis 16 

The data of percentage and volume of internal gaps were analyzed for 17 

normality of distribution by the Kolmogorov-Smirnov test and for homogeneity of 18 

variance by the Levene’s test. One-way ANOVA and Games-Howell test were used 19 

to detect differences among groups. All the tests were performed with a 5% 20 

significance level using SPSS 24.0 software (SPSS Inc., Chicago, IL, USA). 21 

1 2 

3 

 

4 
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 1 

Results 2 

The results of the data in percentage and volume of internal gaps are 3 

presented in Table 3. ANOVA demonstrated significant differences among the 4 

restorative strategies both in volume (p=0.002) and in percentage of gaps 5 

(p=0.005). FF (p=0,01) and FI (p=0,03)  groups in which teeth were restored with 6 

the nanofilled conventional composite with and without the flowable base showed 7 

statistically less internal gaps when compared with GI group in which the teeth were 8 

restored with the nanohybrid conventional composite without base (p<0.05). The 9 

remaining comparisons among the groups showed no significant differences 10 

(p>0.05). 11 

 12 

 Table 3: Mean and standard deviation of volume (mm3) and percentage (%) 13 

of internal gaps in the study groups. 14 

 15 

Groups  
Volume Percentage 

Sig 
Mean ±  SD Mean ±  SD 

FI 0.98 ±  0.60 1.52 ±  0.63 a 
FF 0.97 ±  0.49 1.74 ±  0.37 a 
FB 2.12 ±  1.33 2.55 ±  1.31 ab 
GI 1.89 ±  0.57 2.70 ±  0.74 b 
GF 1.36 ±  0.43 1.92 ±  0.42 ab 
GB 1.51 ±  0.46 2.11 ±  0.58 ab 

Different letters indicate significant differences between the groups for both 16 
volume and percentage (p<0.05). 17 

Discussion 18 

This study investigated the internal adaptation of extensive Class I 19 

preparations restored with nanofilled and nanohybrid conventional and bulk-fill 20 

composites by micro-CT analysis. The null hypothesis of the study was rejected 21 

since differences were found between some of the experimental groups. 22 

Composite restorative materials undergo significant volumetric shrinkage 23 

during light-curing.31 When polymerization shrinkage stresses exceed dentin bond 24 

strength the adhesive failure may produce gaps in the bonded interface.15  The 25 
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incremental technique was developed to compensate for these stresses by 1 

reducing the composite volume with small increments.33 Additionally, the 2 

increments must be placed obliquely, reducing the contact area with the cavity walls 3 

during polymerization.34 Differently, bulk-fill composites have been developed to 4 

allow the cavity filling in one single increment and to reduce some drawbacks of 5 

conventional composites, such as polymerization shrinkage35,36 and gap 6 

formation.19 7 

The differences in the filler content and type of monomers in the resin matrix 8 

are factors that affect the polymerization shrinkage37 and consequently the 9 

formation of gaps. In the present study, the teeth restored with the nanohybrid 10 

composite without a flowable base presented higher percentage of gaps when 11 

compared to the nanofilled composite with the same strategy. The nanohybrid 12 

composite GrandioSO presents glass ceramics and silicon dioxide filler at 89% in 13 

weight and its organic matrix is composed by Bis-GMA, Bis-EMA and TEGDMA. 14 

Whereas the nanofilled composite Filtek Supreme, contains 78.5% of weight of 15 

silica and zirconia particles, clusters of aggregated particles of zirconia/silica and 16 

methacrylate monomers components of the organic matrix. Previous study 17 

demonstrated that the nanotechnology involved in this composite could lead to 18 

increased creep during shrinkage, allowing tension to be released and induce lower 19 

polymerization shrinkage.38 Additionally, the type and the density of the inorganic 20 

fillers could also have led to lower polymerization shrinkage since zirconia fillers 21 

tend to absorb more energy and restrict crack propagation.39  22 

A previous micro-CT analysis study demonstrated lower shrinkage 23 

polymerization of Filtek Supreme when compared to flowable materials.12,22,40 24 

Although the linear polymerization shrinkage of Filtek Supreme and GrandioSO are 25 

similar (1.36% and 1.6%, respectively), according to the manufacturers, the gap 26 

formation inside a Class I cavity preparation must be distinguished because of the 27 

polymerization shrinkage stress caused in the interface by the high configuration 28 

factor of the cavity preparation.41 29 

An important outcome of the present study was the lack of difference in 30 

internal adaptation among the groups restored with conventional nanofilled and 31 

nanohybrid composites with flowable bases and bulk-fill composites alone.  32 
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Previous studies have shown that posterior restorations with bulk-fill composites 1 

produce lower cusp deflection,8 lower shrinkage stress and higher fracture 2 

resistance than conventional composites.42 However, there are still some studies 3 

that suggests that the incremental technique produces better internal adaptation 4 

than bulk-fill techniques and similar polymerization shrinkage.19,30,35,36  5 

The nanohybrid full-body bulk-fill investigated in the present study present 6 

ORMOCER  (organically modified ceramics) technology that is claimed by the 7 

manufacturer to be featured by large and precondensed molecules forming an 8 

inorganic matrix (silicon oxides and glass ceramic) with a high degree of cross-9 

linking, reduced polymerization shrinkage and stress, as well as better adaptation 10 

to the cavity walls.43 This restorative material demonstrated lower linear shrinkage 11 

when compared to other bulk-fill composites in a previous in vitro investigation44 12 

and demonstrated similar clinical performance when compared to a conventional 13 

composite of the same manufacturer.45 14 

Bulk-fill flowable materials incorporates higher content of UDMA and Bis-15 

GMA, producing less shrinking stress, without decreasing the conversion rate,46,47 16 

and significant reduced cuspal deflection.8,48 In addition, they exhibit a reduction of 17 

the flexural modulus, resulting in better cavity adaptation,49 also related to their 18 

lower shrinkage stress.50 All these mechanical features make flowable materials act 19 

as a stress-absorbing intermediate layer in opposed to the high modulus of elasticity 20 

of the conventional composites.18                                                                                                                                                                                                                            21 

Since in the present study bulk-fill composites presented similar internal 22 

adaptation when compared to their incremental and bi-layered counterparts, they 23 

could be clinically recommended for extensive preparations based on the bulk build-24 

up technique into 4-5mm thick single increment and reduced chair time. Flowable 25 

bulk-fill composites used as an intermediate base can also be considered as an 26 

alternative for deep preparations, since a conventional composite is used to cover 27 

and protect them from high stress-bearing occlusal loads. However, additional and 28 

long-term investigations are needed to elucidate the advantages of these                                                                                                                                                                         29 

restorative materials for different types of preparations. 30 

                                 31 
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Conclusion 1 

Bulk-fill composites can be recommended for extensive Class I restorations 2 

since they performed similarly to the bi-layered technique using a flowable base 3 

covered by conventional composites. Also, nanofilled composites used alone and 4 

incrementally resulted in higher internal adaptation than nanohybrid composites. 5 

 6 

 7 

 8 

 9 
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ANEXOS 1 

Parecer de Comitê de Ética em Pesquisa 2 
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Análise estatística 1 
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Variável dependente: Volume da desadaptação (mm³)

Fonte de Variação Tipo III Soma dos 
Quadrados gl Quadrado Médio F Valor p

Poder 
observadob

Grupo 10,956 5 2,191 4,201 0,00268 0,94043
Erro 28,164 54 0,522
Total corrigido 39,121 59

Testes de efeitos entre sujeitos

 
b. Calculado usando alfa = ,05
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 1 

 2 

Variável dependente: Volume da desadaptação (mm³)

Limite inferior Limite superior
GDS -0,3828370 0,23430592 0,5889 -1,1312533 0,3655793

GXF 0,1481580 0,20092290 0,9744 -0,4907097 0,7870257

FZF 0,5403190 0,21386988 0,1682 -0,1396117 1,2202497

FBF -0,6057570 0,44686846 0,7507 -2,1260618 0,9145478

FTZ 0,5260580 0,24184216 0,2986 -0,2483918 1,3005078

AFB 0,3828370 0,23430592 0,5889 -0,3655793 1,1312533

GXF 0,5309950 0,22835084 0,2380 -0,2009495 1,2629395

FZF ,9231560* 0,23982164 0,0131 0,1588620 1,6874500

FBF -0,2229200 0,45985379 0,9959 -1,7621847 1,3163447

FTZ ,9088950* 0,26506929 0,0303 0,0662535 1,7515365

AFB -0,1481580 0,20092290 0,9744 -0,7870257 0,4907097

GDS -0,5309950 0,22835084 0,2380 -1,2629395 0,2009495

FZF 0,3921610 0,20732865 0,4383 -0,2678706 1,0521926

FBF -0,7539150 0,44377501 0,5590 -2,2704097 0,7625797

FTZ 0,3779000 0,23607726 0,6094 -0,3811555 1,1369555

AFB -0,5403190 0,21386988 0,1682 -1,2202497 0,1396117

GDS -,9231560* 0,23982164 0,0131 -1,6874500 -0,1588620

GXF -0,3921610 0,20732865 0,4383 -1,0521926 0,2678706

FBF -1,1460760 0,44978503 0,1881 -2,6702354 0,3780834

FTZ -0,0142610 0,24718978 1,0000 -0,8036154 0,7750934

AFB 0,6057570 0,44686846 0,7507 -0,9145478 2,1260618

GDS 0,2229200 0,45985379 0,9959 -1,3163447 1,7621847

GXF 0,7539150 0,44377501 0,5590 -0,7625797 2,2704097

FZF 1,1460760 0,44978503 0,1881 -0,3780834 2,6702354

FTZ 1,1318150 0,46373902 0,2138 -0,4139617 2,6775917

AFB -0,5260580 0,24184216 0,2986 -1,3005078 0,2483918

GDS -,9088950* 0,26506929 0,0303 -1,7515365 -0,0662535

GXF -0,3779000 0,23607726 0,6094 -1,1369555 0,3811555

FZF 0,0142610 0,24718978 1,0000 -0,7750934 0,8036154

FBF -1,1318150 0,46373902 0,2138 -2,6775917 0,4139617

(J) Grupo(I) Grupo

FBF

FTZ

*. A diferença média é significativa no nível ,05.

Comparações múltiplas

Games-Howell

Diferença média (I-J) Erro Padrão Valor p
Intervalo de Confiança 95%

AFB

GDS

GXF

FZF
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 2 

Variável dependente: Porcentagem da desadaptação (%)
Tipo III Soma dos 

Quadrados gl Quadrado Médio F Valor p
Poder 

observadob

Grupo 10,675 5 2,135 3,803 0,005047 0,913299
Erro 30,314 54 0,561
Total corrigido 40,989 59
 
b. Calculado usando alfa = ,05

Testes de efeitos entre sujeitos

Fonte de Variação
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 2 

 3 

Variável dependente: Porcentagem da desadaptação (%)

Limite inferior Limite superior

GDS -0,5884380 0,30088240 0,40479 -1,5507943 0,3739183

GXF 0,1983470 0,22870033 0,94917 -0,5363990 0,9330930

FZF 0,3703260 0,21974588 0,56013 -0,3419552 1,0826072

FBF -0,4366060 0,45652557 0,92346 -1,9614207 1,0882087

FTZ 0,5978730 0,27332896 0,29071 -0,2713929 1,4671389

AFB 0,5884380 0,30088240 0,40479 -0,3739183 1,5507943

GXF 0,7867850 0,27225585 0,09849 -0,1042465 1,6778165

FZF ,9587640* 0,26477851 0,02877 0,0828275 1,8347005

FBF 0,1518320 0,47982810 0,99948 -1,4178766 1,7215406

FTZ 1,1863110* 0,31068976 0,01397 0,1960012 2,1766208

AFB -0,1983470 0,22870033 0,94917 -0,9330930 0,5363990

GDS -0,7867850 0,27225585 0,09849 -1,6778165 0,1042465

FZF 0,1719790 0,17855329 0,92362 -0,3964622 0,7404202

FBF -0,6349530 0,43818789 0,69990 -2,1334526 0,8635466

FTZ 0,3995260 0,24145755 0,57778 -0,3804380 1,1794900

AFB -0,3703260 0,21974588 0,56013 -1,0826072 0,3419552

GDS -,9587640* 0,26477851 0,02877 -1,8347005 -0,0828275

GXF -0,1719790 0,17855329 0,92362 -0,7404202 0,3964622

FBF -0,8069320 0,43358164 0,47195 -2,3003999 0,6865359

FTZ 0,2275470 0,23299390 0,91826 -0,5325367 0,9876307

AFB 0,4366060 0,45652557 0,92346 -1,0882087 1,9614207

GDS -0,1518320 0,47982810 0,99948 -1,7215406 1,4178766

GXF 0,6349530 0,43818789 0,69990 -0,8635466 2,1334526

FZF 0,8069320 0,43358164 0,47195 -0,6865359 2,3003999

FTZ 1,0344790 0,46304806 0,28659 -0,5017677 2,5707257

AFB -0,5978730 0,27332896 0,29071 -1,4671389 0,2713929

GDS -1,1863110* 0,31068976 0,01397 -2,1766208 -0,1960012

GXF -0,3995260 0,24145755 0,57778 -1,1794900 0,3804380

FZF -0,2275470 0,23299390 0,91826 -0,9876307 0,5325367

FBF -1,0344790 0,46304806 0,28659 -2,5707257 0,5017677

(I) Grupo (J) Grupo

AFB

GDS

GXF

FZF

FBF

Comparações múltiplas

Games-Howell

Diferença média (I-J) Erro Padrão Valor p
Intervalo de Confiança 95%

FTZ

*. A diferença média é significativa no nível ,05.
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