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Glass hybrids versus composite
Efficacy and cost-effectiveness in a multicentre clinical study.

n Through the Minamata Convention 
on Mercury in 2013, the countries of 
the EU committed themselves to com-
pletely or largely eliminating mer-
cury-containing industrial products 
such as dental amalgam from the sup-
ply and disposal cycle by 2030.1 In 
2020, the EU came to the conclusion 
through an expert opinion that not 
only the planned phase-down but 
even a complete phase-out of dental 
amalgam is possible. Accordingly, 
dental amalgam is becoming a mate-
rial of the past. In Germany and many 
other countries, however, this de-
velopment had already been apparent 
for some time without the Minamata 
agreement. Modern tooth-coloured 
restorative materials such as compo-
sites or glass ionomers enable metal-
free restoration of tooth structure de-
fects with better aesthetics and less 
substance loss during preparation.2

While composites have advanta-
geous physical properties, such as 
high flexural strength, their use is 
technically demanding. Although the 
dental industry has been able to signifi
cantly reduce the complexity of the 
treatment steps required for placing a 
composite filling in recent years, even 
modern one-step adhesive systems in 
combination with bulk fill compos-
ites—which often have to be applied in 
at least two increments, depending on 
the cavity dimensions and material—
still require step-by-step application 
and adequate drying. In addition, com-
posites exhibit an increased risk of 
secondary caries, especially at the gin-
givo-cervical margins, compared with 
amalgam, and the time-saving materi-
als mentioned may be particularly 
problematic in this respect.

Glass ionomers, however, were 
long considered to be temporary mate-
rials with a limited longevity of use in 
the posterior region. This was largely 
due to the physical properties of these 
materials, which exhibited low flex-
ural strength and limited abrasion re-
sistance. Aiming to eliminate these 
disadvantages, advanced high-viscos-
ity glass ionomers covered with a 
light-polymerised resin coating have 
been introduced.3

In 2015, a newer class of restora-
tive materials was launched, the glass 
hybrids. These materials are fluoroalu-

minosilicate glasses reinforced with a 
second, smaller and more reactive sil-
icate particle and acrylic acid mole-
cules with higher molecular weight, 
which can increase the matrix 
cross-linking and, consequently, the 
mechanical properties of the mate-
rial.4, 5 A nano-filled resin coat is used 
to cover the restorations and is sup-
posed to increase the resistance of the 
material to mechanical forces5, 6 and al-
lows greater surface stability and aes-
thetics. Even if the resin coat is subject 
to certain wear in the masticatory 
load-bearing area, it can still be reap-
plied, and thus, above all, the problem 
of abrasion stability can be largely 
eliminated.5

Glass hybrids also have several 
advantages over composites:
1.	They are self-conditioning and 

self-adhesive; thus, the application 
of an adhesive system is not neces-
sary. 

2.	They are applied in one increment, 
that is, truly in bulk—regardless of 
the cavity dimension—among other 
things because reliable polymerisa-
tion occurs in all layers and inde-
pendent of light polymerisation 
steps. 

3.	They are also moderately tolerant of 
moisture.

In a recently published study, a 
modern glass hybrid material was 
tested for the first time against an es-
tablished composite material for the 
restoration of two-surface, occlusal–
proximal restorations in molars, that 
is, in the load-bearing area. This was a 
randomised controlled clinical trial in 
which patients with two molars in 
need of restoration were randomly as-
signed to receive the glass hybrid ma-
terial in one molar and the composite 
material in the other molar; the mate-
rials were then compared in the same 
patient.7 The special feature of this 
study was the large number of pa-
tients. Moreover, it took place in four 
different countries—Croatia, Serbia,  
Italy and Turkey. In all four countries, 
patients were treated in university 
hospitals. Patients had to be at least 
18  years old and demonstrate tooth 
sensitivity to the vitality test. A total of 
180 patients, each with a pair of mo-
lars to be restored (i.e. 360  molars), 
were included.

The teeth were first cleaned, local 
anaesthesia was applied, the molar to 
be restored with composite (Tetric Evo-

Ceram, Ivoclar Vivadent) was isolated 
using a dental dam, and the molar to 
be restored with a glass hybrid (EQUIA 
Forte, GC) was isolated using cotton 
rolls, and then the cavity preparation 
was performed. Segment matrices 
(Palodent Plus, Dentsply Sirona) were 
used to shape the proximal contacts. A 
two-step self-etching adhesive system 
(AdheSE, Ivoclar Vivadent) was ap-
plied in the composite group accord-
ing to the manufacturer’s instructions. 
Cavities in the glass hybrid group 
were conditioned with 20% poly-
acrylic acid (CAVITY CONDITIONER, 
GC) prior to placing the restoration. 
Both materials were then applied ac-
cording to the manufacturers’ instruc-
tions, and the glass hybrid was subse-
quently coated with a nano-filled resin 
coat (EQUIA Coat, GC). 

Patients were followed up for a to-
tal of three years; the planned fol-
low-up duration was five years. Each 
patient was examined by two blinded, 
independent and calibrated investiga-
tors using the FDI World Dental Feder-
ation criteria.7 Statistical methods 
were used to determine the mean time 
to complication for both groups. Fur-
thermore, the costs for the initial and 
subsequent treatments within the 
study period, for example for restora-
tive, endodontic or surgical complica-
tions, were determined. For this pur-
pose, fee items from the fee schedules 
for dentists of the various countries 
were used. It should be mentioned 
that these fee schedules are applied 
very differently in the four countries 
and that the costs in the analysis were 
determined from a university setting 
perspective instead of that of a private 
practice. To allow comparability across 
the four countries, costs were harmo-
nised using the 2018 purchasing 
power parities8 and expressed in US 
dollars per tooth. Cost and efficacy dif-
ferences, that is, the difference in US 
dollars per gain or loss in compli
cation-free time (in months), were  
finally calculated, and stratified analy-
ses were performed for each country 
in addition to the main analysis.

Of the 180 patients, significantly 
more were treated in Croatia and Tur-
key than in Italy and Serbia. In Italy, 
the patients were older than in the 
other three countries. A total of 32 pa-
tients could not be followed up during 
the three-year study, and 21 patients 
(27  molars) required follow-up treat-
ment owing to complications. The two 
materials showed limited differences 
in complication-free time. Broken 
down by country, the survival time of 
glass hybrids tended to be longer than 
that of composites in Croatia and Italy 
and tended to be shorter in Serbia and 
Turkey. Overall, however, the differ-
ences were minimal and not statisti-
cally significant. 

The results were completely dif-
ferent for the costs (Table 1). In Croa-
tia, Serbia and Turkey, composite was 
initially significantly more expensive 
than glass hybrid. In these three coun-
tries, the use of glass hybrid also saved 
money over the entire study period. 
When looking at the cost-effectiveness 
difference, it became clear that any ef-
fectiveness advantage of composite 
was minimal, but the cost difference 
was relatively large. Overall, each ad-
ditional month without complications 
for the composite compared with the 
glass hybrid group cost US$270. How-
ever, with slight variations in this 
value in the different centres, this ex-
act pattern was also confirmed in the 
four different countries.

The results of this study are rele-
vant on many levels. It is a large ran-
domised controlled clinical trial con-
ducted in four different countries. 
The high methodological quality and 
randomised design confer high inter-
nal validity, and thus the study re-
sults are presumably robust. Based 
on the fact that the study results 
were similar across the four centres 
in very different patients, the exter-
nal validity, that is, the generalisabil-
ity of the study results, can also be 
assumed to be high. In addition, a 
high methodological standard was 
implemented: the investigators were 
blinded (as far as this was possible as 
glass hybrid restorations and com-
posite will have been identifiable for 
the investigator in individual cases) 
and calibrated before the examina-
tions, and established examination 
criteria were applied. The considera-
tion of multiple end points, such as 
complication-free time and cost-effec-
tiveness, should also be emphasised.

This study is one of the first to 
compare the two existing amalgam 
alternatives, composite and glass hy-
brid, in such a design and for a cru-
cial indication—restorations in the 
load-bearing posterior region 
(Fig.  1).2 The results are relevant, 
among other things, because even in 
this difficult indication, glass hybrids 
performed overall on a par with com-
posites (with minor differences be-
tween countries). It is also relevant 
that glass hybrids were significantly 
more favourable than composites in 
almost all the centres when it came 
to costs—both initially and in the long 
term. The latter in particular should 
be emphasised, as long-term cost-ef-
fectiveness can be significantly influ-
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A considerable range of materials, including glass hybrids and composites, are available for the restoration of posterior dental cavities resulting 
from dental caries. (Image: Stasique/Shutterstock.com)

Parameters Countries

Croatia Italy Serbia Turkey

Age (years) 26.5 (7.4) 44.6 (15.8) 31.7 (11.4) 30.6 (11.2)

Sex (f/m) 44/16 16/16 16/12 40/20

Glass hybrid cost 
(US$)

92.7 (7.4) 146.1 (12.9) 44.0 (3.3) 66.2 (11.9)

Composite cost 
(US$)

126.42 (16.3) 146.2 (19.3) 61.0 (3.5) 128.6 (3.8)

Survival time glass 
hybrid (months)

35.1 (3.4) 35.3 (2.3) 34.1 (6.2) 35.0 (3.0)

Survival time com-
posite (months)

34.3 (5.1) 35.0 (4.0) 34.9 (4.6) 35.8 (1.0)

Table 1: Patient characteristics, costs and mean (standard deviation) survival times.


