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Abstract:

Objective:

The present study aims to investigate the reasons for the immediate failure of direct anterior and posterior resin composite restorations placed by
dental students.

Methods:

A cross-sectional study on resin composite restorations placed by fourth- and fifth-year dental students (n=436). Variables included in the study
were; the operative field isolation method, the time needed to complete the restoration after cavity preparation to polishing and finishing, and the
plaque index of the patient. Restoration class distribution according to the type of tooth and cavity classification was examined and recorded.
Restorations  were  clinically  evaluated  immediately  after  placement.  It  involved  the  assessment  of  the  restoration’s  mobility,  marginal
discoloration,  and  lack  of  anatomy.

Results:

A total of 233 direct anterior and posterior resin composite restorations which were placed by 127 students were diagnosed as failed restorations.
The mode of  failure was distributed as  mobility/debonding (61.80%),  marginal  discoloration (29.18%),  and lack of  anatomy (9.02%).  Cl  III
restorations demonstrated the highest failure on tooth type and cavity classification (30%), followed by Cl II restorations in molars (18.45%).
Failure-associated factors were proper restoration manipulation, field isolation, and patients’ plaque index.

Conclusion:

In the current study, the most frequent reason for the immediate failure of resin composite restorations was the quick application of the restoration
either as the only associated factor or coupled with other failure-associated factors. Failure to maintain proper field isolation and the poor oral
hygiene of the patient were the other two failure-associated factors.
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1. INTRODUCTION

For centuries dental amalgam was considered the material
of  choice for  restoring carious cavities  in posterior  teeth [1].
However,  Buonocore's  improvement  of  adhesive  dental
materials  since  1955  has  led  to  a  giant  leap  in  restorative
dentistry [2]. Thus, minimal invasive philosophy was adopted
in  dentistry  in  the  early  1970s  [3].  Thus,  dental  amalgam
restoration  lost  its  glory  and  popularity  in  favor  of  more
aesthetic  and  conservative  resin  composite  restoration  [4].
Nevertheless, this new material has disadvantages including;
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greater  technique  sensitivity,  time  consumption  during
placement, polymerization shrinkage with less wear resistance,
and higher cost than dental amalgam [5, 6].

On the other hand, when placed correctly, posterior resin
composite  restorations  may  be  as  serviceable  as  amalgams,
with  the  privilege  of  being  more  esthetic  and  more
conservative  and  reinforcing  the  remaining  tooth  structure
through adhesive properties [1]. Accordingly, patients, dental
students,  and  dental  curricula  in  dental  education  shifted
toward  tooth-colored  dental  materials  for  both  anterior  and
posterior dentitions [7].

Dental amalgam and composites are taught as restorative
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materials  in  the  undergraduate  curriculum  at  the  School  of
Dentistry,  Jordan  University.  BDS  is  a  5-year  program
followed by a one-year internship wherein students learn about
the restoration of teeth from their 3rd academic year, where they
start practicing manual skills on simulation units. In the 4th and
5th  academic  years,  they  move  to  the  clinical  courses  where
they treat patients under supervision. Even though our dental
curriculum emphasizes teaching both amalgam and composite
in  pre-clinical  and  clinics  which  means  that  our  students’
clinical  training  and  knowledge  about  both  restorative
materials are the same, students and patients prefer to utilize
tooth-colored restorative materials for restoring teeth.

However,  as  aforementioned,  resin  composites  are
technique-sensitive  materials  and  adequate  operating  field
isolation  is  critical  for  the  success  and  longevity  of  the
restorations  [8].  Moreover,  the  patient’s  oral  hygiene  is  an
important determining factor associated with the success and
longevity  of  such  restorations  anteriorly  and  posteriorly  [9].
Students feel more comfortable when handling composites in
terms of cavity preparation and material manipulation. Albeit
their enthusiasm, immediate failure of those direct composite
restorations  is  not  uncommon  among  undergraduate  dental
students.

The current study aimed to evaluate clinically the reasons
for  immediate  direct  composite  restoration  failure  placed  by
undergraduate dental students among the patients presenting at
students’  dental  clinics  of  the  School  of  Dentistry  at  Jordan
University Hospital for dental caries treatment.

2. MATERIALS AND METHODS

According to the ethics policy of the University of Jordan,
the ethical approval form and permission to collect the needed
data  were  signed  and  approved  by  the  Faculty  of  Dentistry
Research and Ethics Committee (FDREC) and the Academic
Research Committee (ARC) at the University of Jordan (No.
75/2022/870).

This cross-sectional study was carried out on 436 4th  and
5th-year students (343 female and 93 male) practicing in their
restorative dentistry sessions in the dental clinics of the School
of  Dentistry of  Jordan University Hospital  (for  the academic
year  2021-2022).  Inclusion  criteria  for  the  study  include;
anterior  and  posterior  direct  composite  restorations  for
permanent  anterior  and  posterior  teeth.  Exclusion  criteria
include;  amalgam  and  glass  ionomer  restorations,  old
composite  resin  restorations  to  be  replaced  or  repaired,  and
endodontic-treated  teeth  that  need  restoration.  The
demographic information like the gender of the student and his
or  her  academic  year  were  recorded.  Restoration  class
(according to GV Black classification) distribution according
to the type of tooth (anterior,  premolar,  or molar) and cavity
classification (Cl I,  Cl II,  Cl III,  Cl IV, Cl V) was examined
and recorded on a case sheet form specially designed for this
study.  The  authors  noted  several  student  and  patient
characteristics  to  investigate  their  relationship  with  failure
further.  These  characteristics  included  the  operative  field
isolation method utilized by the student (rubber dam or cotton

rolls, with suction), the time needed to complete the restoration
after  cavity  preparation  to  polishing and finishing (˂  half  an
hour,  half  an  hour  to  one  hour,  ˃  one  hour),  and  the  plaque
index of the patient (good, fair, poor).

Oral  hygiene  was  evaluated  by  examining  the  dental
plaque present on the inner and outer aspects of the six index
teeth (upper right first molar, upper right lateral incisor, upper
left first premolar, the lower right first premolar, the lower left
lateral incisor and first molar), using the criteria of the plaque
index  of  Silness  and  Löe  [  10  ].  Evaluating  the  state  of  the
patient’s oral hygiene during the examination was as follows:
good (plaque index 0.0 absence of plaque), fair (plaque index
0.1–1.9 presence of plaque), poor (plaque index 2.0–3.0 plaque
seen by the naked eye).

All restorations were placed by dental students under the
supervision of a staff member according to a fixed yet flexible
protocol.  The  protocol  theoretically  included  the  following
steps in sequence: local anesthesia (when needed) and rubber
dam  isolation  (if  applicable);  cavity  preparation  following  a
conservative design; sectional matrix (posteriorly) or cellulose
strip (anteriorly) and a wooden wedge application; acid etching
with  37%  phosphoric  acid  for  fifteen  seconds,  rinsing  and
drying  while  leaving  the  dentin  moist;  application  of  dentin
bonding  agent  and  light  curing  for  twenty  seconds;
incrementally  restoring  the  cavity  with  resin  composite  and
light  curing  each  increment  for  forty  seconds;  finishing  and
polishing of the restoration; finally, checking the occlusion and
proximal contacts (Ventura Nanolux kit, Madespa, Spain).

Restorations were examined immediately by the supervisor
(staff member from the restorative dentistry department). The
clinical  evaluation  was  performed  on  a  dental  chair  under
dental operating light using a front-surfaced mouth mirror and
dental  explorer.  Immediate  examination  of  the  restoration
involved the assessment of the restoration’s mobility, marginal
discoloration, or lack of anatomy.

According  to  The  United  States  Public  Health  Service
(USPHS) criteria: Alfa: restorations of satisfactory quality and
meeting  all  clinical  standards  with  a  range  of  excellence;
Bravo: satisfactory restorations though not ideal, with a range
of acceptability; Charlie: restorations of unacceptable quality
having to be replaced or corrected for preventive reasons; Delta
score:  was  assigned  when  the  restoration  was  found  to  be
mobile,  fractured  or  missing.  Restorations  with  a  Charlie  or
Delta  evaluation  were  considered  failures  and  the  associated
factor/s for the failure was/were documented. Furthermore, the
supervisor instructs the student to replace the failed restoration
and redo it after identifying the failure-associated factors and
discussing them with the student. The experimental design is
demonstrated in Fig. (1).

The collected information and responses were coded and
statistical  analysis  was  performed  using  the  software  SPSS
Statistics for Windows, Version 16.0 (SPSS Inc., Chicago, IL,
USA).  All  data  were  tested  for  normality  using  the  Shapiro-
Wilk  test.  Descriptive  statistics  was  generated  and  the  Chi-
square  test  was  used  to  examine  associations  between  the
different variables. The significance level was set at P < 0.05.
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Fig. (1). Flowchart of the experimental design.

3. RESULTS

The total sample comprised 233 failed restorations done by
127 students (68 female students and 59 male students).  The
sample distribution according to patients’ age group is shown
in Table 1, in which the majority of the sample population fell
in  the  age  group  30-50  years  old.  The  distribution  of  failed
restorations  on  tooth  type  and  cavity  classification  was
demonstrated in Table 2. 52.36% of the failed restorations are
located in anterior teeth. 56.56% and 28.69% of anterior failed
restorations are of Cl III and Cl V, respectively. The mode of
failure is shown in Table 3, and failure-associated factors are
demonstrated in Table 4. The distribution of failed restorations
in  students’  academic  year  is  shown  in  Table  5.  The  most
frequent reason for failure was due to the quick application of
the  restoration  representing  76.4%  of  the  failed  restorations
either  as  the  only  associated  factor  or  coupled  with  other
failure-associated factors, followed by failure to maintain field
isolation (66.1%) either alone or associated with the other two
failure associated factors. Poor oral hygiene represented 40%
of  all  failed  restorations.  Poor  oral  hygiene  was  the  only
failure-associated factor in 48.4% of those failed restorations,
while  51.6%  of  the  failed  restorations  were  associated  with
poor oral hygiene and other failure-associated factors. Among
the failed restorations, mobile restorations represented 61.8%,

while marginal  discoloration represented 28.8% of the failed
restorations.

Table  1.  Sample  Distribution  according  to  patients’  age
group.

Patients’ Age 16-30 31-50 51-70
N=112 22 71 19

Table  2.  Distribution  of  failed  restorations  on  tooth  type
and cavity classification.

N=233 Cl I Cl II Cl III Cl IV Cl V
Anterior - - 69 18 35
Premolar 2 30 - - -
Molar 22 43 - - 14

Mobile  restorations  were evident  in  class  III  restorations
(36.1%),  while  marginal  discoloration  and  lack  of  anatomy
were  the  highest  in  class  II  restorations  (38.8%)  and  (50%),
respectively, as shown in Table 6. The Chi-square tests results
and the independent samples t-test demonstrated a statistically
significant relationship between mobile restoration (debonding)
and failure-associated factors (P < 0.001) as shown in Tables 7
and 8.
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- Student academic 
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- Tooth type. 
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hygiene instructions and 

dismiss the patient. 
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Table 3. Distribution of mode of failure of restorations on tooth type and cavity classification.

Mode of Failure Mobile Restoration Marginal Discoloration Lack of Anatomy
N=233 n=144 (61.80%) n=68

(29.18%)
n=21

(9.02%)
Cl I premolars - - 2

Cl I molars 5 14 3
Cl II premolars 21 7 2

Cl II molars 17 19 7
Cl III anterior 52 14 3
Cl IV anterior 11 5 2
Cl V anterior 29 5 1
Cl V molars 9 4 1

Table 4. Failure-associated factors.

N=233 Mobile Restoration
n=144 (%)

Marginal Discoloration
n=68 (%)

Lack of Anatomy
n=21 (%)

Field isolation/rubber dam + suction n=48
33.33%

n=26
38.24%

n=4
33.33%

Field isolation/cotton rolls + suction n=96
66.67%

n=42
61.76%

n=8
66.67%

Time to restore tooth/ < half an hour n=89
61.81%

n=34
50.00%

n=5
41.67%

Time to restore tooth/ ½ - 1 hour n=36
25.00%

n=25
36.76%

n=4
33.33%

Time to restore tooth/ > 1 hour n=19
13.19%

n=9
13.24%

n=3
25.00%

Patient’s plaque index
good

n=48
33.33%

n=14
20.59%

n=4
33.33%

Patient’s plaque index
Fair

n=67
46.53%

n=25
36.76%

n=6
50.00%

Patient’s plaque index
Poor

n=29
20.14%

n=29
42.65%

n=2
16.67%

Table 5. Distribution of failed restorations on students’ academic year.

Student’s Academic Year N=127 %
4th-year student n=92 72.44%

5th-year student n=35 27.56%

Table 6. Results of the mode of failure of restorations and cavity classification cross-tabulation.

-
Cavity Classification Total

Class 1 Class 2 Class 3 Class 4 Class 5 -
Mode of Failure Mobile restoration Count 5 38 52 11 38 144

% within modeoffailure 3.5% 26.4% 36.1% 7.6% 26.4% 100.0%
% within cavityclassification 20.8% 52.1% 75.4% 61.1% 77.6% 61.8%

Marginal discoloration Count 16 26 12 5 8 67
% Within modeoffailure 23.9% 38.8% 17.9% 7.5% 11.9% 100.0%

% within cavityclassification 66.7% 35.6% 17.4% 27.8% 16.3% 28.8%
Lack of anatomy Count 1 6 3 1 1 12

% within modeoffailure 8.3% 50.0% 25.0% 8.3% 8.3% 100.0%
% within cavityclassification 4.2% 8.2% 4.3% 5.6% 2.0% 5.2%
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-
Cavity Classification Total

Class 1 Class 2 Class 3 Class 4 Class 5 -
Total Count 24 73 69 18 49 233

% within modeoffailure 10.3% 31.3% 29.6% 7.7% 21.0% 100.0%
% within cavityclassification 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table 7. Chi square tests along with p-value measured at a significant level of p< 0.05 for failure-associated factors.

- Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 34.284a 12 .001

Likelihood Ratio 33.887 12 .001
Linear-by-Linear Association 11.496 1 .001

N of Valid Cases 233 - -
a. 10 cells (50.0%) have an expected count of less than 5. The minimum expected count is 0.77.

Table 8. Independent Samples t Test of the mode of failure of restorations.

-

Levene's Test for
Equality of
Variances

t-test for Equality of Means

F Sig. t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference

95% Confidence Interval of
the Difference

Lower Upper
Mode

of
failure

Equal variances
assumed

.007 .933 -.503 231 .615 -.070 .139 -.343 .203

Equal variances not
assumed - - -.519 60.328 .605 -.070 .134 -.338 .199

4. DISCUSSION

Typically,  dental  students  are  required  to  treat  patients’
anterior  and  posterior  carious  teeth  with  restorations  during
their undergraduate training. Dental schools are responsible for
providing undergraduates  with  adequate,  efficient  training to
ensure  the  graduation  of  knowledgeable  clinicians  equipped
sufficiently to practice dentistry independently [11]. Since the
late  90s,  there  is  a  general  trend  in  dental  schools  toward
adopting composites for both anterior and posterior restorations
instead  of  restoring  posterior  cavities  with  amalgam  fillings
[12].  However,  dental  students  need  to  possess  a  clear
understanding and knowledge of the standards and the criteria
of successful composite fillings to enhance the longevity and
quality  of  their  restorations  [13].  These  guidelines  will
augment  their  abilities,  given  that  they  lack  practical
experience  and  have  not  yet  acquired  adequate  competent
manual  skills  necessary  to  assemble  a  successful  restoration
[11, 12].

The purpose of the present study was to evaluate clinically
the reasons for immediate direct composite restorations failure
placed  by  undergraduate  dental  students  among  the  patients
presenting  at  students’  dental  clinics  of  the  dental  school  at
Jordan University Hospital for dental caries treatment.

It  is  acknowledged  worldwide  that  esthetic  dentistry  is
receiving  increased  attention  in  dental  practice,  and  esthetic
concepts and techniques are taught in almost all dental schools
[14].  However,  the  performance  of  dental  restorations  is
influenced  by  several  factors  other  than  the  clinician  itself,

such as the restorative material’s properties and other patient’s
associated  factors  [15,  16].  The  failure  of  resin  composite
restorations in particular in the anterior teeth in our study, can
be attributed to these several factors collectively.

First,  applying  composite  restorations  is  a  multi-step
procedure that requires proper knowledge of the importance of
the  precise  application  of  each  step  to  avoid  the  cumulative
effect of errors in each step [13, 17]. In this study, the improper
manipulation of the restoration (acid etching timing on enamel
and dentin,  proper  washing,  drying  approach to  both  enamel
and  dentin)  and  the  inappropriate  placement  technique
(beveling,  incremental  layering,  light  curing)  was  the  most
frequent  reason  for  restoration  failure,  which  is  attributed
possibly  to  students’  lack  of  experience,  skills,  and
comprehensive  knowledge  [18,  19].  This  fundamental  factor
was  associated  with  restoration  failure  placed  by  other
undergraduates in several dental schools and studies [20 - 22].
Furthermore,  the  results  of  our  study,  which  demonstrated
decreased failure rate among fifth-year students in comparison
to  fourth-year  students  and  decreased  failure  rate  among  the
second semester  in  comparison to  the  first  semester  for  both
fourth  and  fifth-year  students  are  supported  by  other  results
that stated the significance of incremental learning [23, 24], in
which technical dental procedures are trainable in the course of
dental education and that motor skills are teachable and can be
acquired  during  the  course  of  learning  to  accomplish  a
successful clinically acceptable composite restoration [23 - 25].

The authors noticed in the current study that the quality of
the  restoration  placed  by  the  students  is  related  to  the  time

(Table 6) contd.....
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frame.  Resin  composites  are  technique-sensitive  materials,
which means handling them as restorative materials mandate
specific  requirements  [18,  19,  21].  The  more  time  spent  by
students  applying  the  restoration  starting  after  cavity
preparation and ending with polishing and finishing,  the less
debonding, or/and marginal discoloration of the restoration was
identified. In our study, debonding and failure of adhesion was
the  main  cause  of  failure  among  other  modes  of  failure  for
composite  restorations  (61.80%).  This  result  is  in  agreement
with Reis de Moura et al. study, which might be due to the lack
of  experience  of  undergraduates  with  adhesive  technique,
although the same aforementioned study demonstrated higher
failure  rates  with  Cl  II  and  Cl  IV  than  Cl  III  restorations  in
contrast to our results where Cl III (36.1%) restorations showed
highest failure percentage among cavity classification [12]. In
another study, posterior restorations showed more fractures and
loss than anterior restorations, although the annual survival rate
for anterior restorations was lower than for posterior ones [26].
Comparing the results is improper since the nature of the two
studies is different, in which our study is an immediate clinical
evaluation  of  posterior  and  anterior  composite  restorations
placed by dental students, while the other study is based on a
retrospective longitudinal evaluation of such restorations.

The  results  of  the  current  study  coincide  with  other
findings  regarding  the  influence  of  proper  handling  of
composite resin restoration on its success [ 27 ]. Another study
by Mjor and Toffenetti [ 28 ] reported that inadequate handling
of the material can be a reason for marginal discoloration.

Second, one of the essential elements of proper bonding of
composite  resin  restoration  to  tooth  structure  is  appropriate
field  isolation  and  complete  avoidance  of  moisture
contamination [17, 18]. The importance of such a factor can’t
be  underestimated  and  it  was  the  main  reason  for  failed
restorations  (Cl  II,  Cl  III,  and Cl  V)  in  our  study,  especially
among fourth-year students.  Restoration’s mobility (66.67%)
and  marginal  discoloration  (61.76%)  were  highly  evident  in
such  failures  (95.83%)  and  highly  associated  with  failure  to
maintain  optimal  field  isolation.  Worth  mentioning  that  the
more training the students undertake to apply the rubber dam to
achieve  optimal  isolation  effectively,  the  less  moisture
contamination  and  eventually  less  failure  of  restoration  they
have. In other words, it  is highly recommended that students
appreciate the effect of the proper application of rubber dam to
achieve effective isolation rather than the utility of rubber dam
per se.

The third factor that can’t be neglected and play a pivotal
role here is case selection [29]. One of the major contributing
factors to case selection is the patient’s oral hygiene status [19,
29].  Patient  oral  hygiene  is  a  very  important  factor  in
determining the longevity of resin composite restorations [16].
Composite  accelerates  the  growth  of  Streptococcus  mutans,
which  in  combination  with  poor  oral  hygiene,  will  cause
marginal  discoloration  and  secondary  caries  [30].

The  low  failure  rates  associated  with  poor  oral  hygiene
demonstrated in our study are due to the decreased number of
cases  with  poor  oral  hygiene.  Failed  restorations  in  patients
with  good  and  fair  plaque  index  were  associated  with
inappropriate  placement  of  restoration  and  improper  field

isolation rather than plaque index. On the other hand, half of
the poor plaque index cases failed due to this factor alone. Poor
oral  hygiene  is  associated  with  inflammatory  response  and
gingival bleeding [ 31 ], which jeopardizes the etching step and
compromises  the  subsequent  bonding  due  to  moisture
contamination with blood [ 32 ], which will eventually lead to
debonding and restoration failure.

As is visible from the results, failure modes and factors are
intermingled  and  can’t  be  separated  or  segregated.
Remarkably, students who tend to fail a restoration have more
tendency  to  fail  more  restorations  and  vice  versa.  This
tendency can be attributed to individual variations among the
students regarding their manual dexterity and competency [24].
Despite the importance of such factor, which could affect the
results,  the current study didn’t investigate the correlation of
this  variable.  Furthermore,  the  ability  of  students  to  provide
their patients with better resin composite restorations increased
as the level of education increased, and this could be explained
by the impact of clinical practice and increased knowledge and
understanding on refining their capabilities and manual skills
[25].

Besides, the teaching method among undergraduate dental
students may be crucial in yielding better outcomes regarding
composite resin restoration procedures and other dental skills
[13,21,33].  The  step-by-step  strategy  proved  to  facilitate  a
more efficient teaching process, close and positive interaction
between students and teachers; and results in less cumulative
effect of errors in each step than the all-in-one teaching method
[13,33]. Furthermore, dental schools are reported to be highly
demanding and stressful learning environments. Recent studies
have shown that studying dentistry can be extremely stressful
for  clinical-years  students  who  need  to  acquire  diverse
proficiencies such as theoretical knowledge, clinical skills, and
interpersonal  communication  skillsleading  to  diminished
efficiency at learning [34]. Students tend to focus on finishing
the required procedure on time to gain the mark, rather than on
the  quality  of  the  procedure  itself.  This  is  observed  clearly
when  the  student  finishes  a  multi-surface  restoration  in  less
time  than  the  supervisor  can  finish  it.  Although  each  step  is
approved  by  the  supervisor,  proper  measures  throughout  the
whole procedure cannot be guaranteed from the student side,
such as avoidance of moisture contamination, sufficient etching
time,  proper  bonding  and  curing,  and  incremental  layering
application  of  the  restoration.  However,  similar  studies  with
larger sample sizes, more successive academic years inclusion,
more variables, and a larger range of dental skills are required
to generalize the results.

To the best of the authors’ knowledge, no studies to date
have  assessed  the  ability  of  dental  students  to  handle  dental
composites adequately and analyzed failure-associated factors
linked with immediate failures.

5. LIMITATIONS OF THE STUDY

The results of this study can’t be generalized or conclusive
due  to  Covid-19  pandemic  conditions,  increased  numbers  of
students at our school of dentistry, and the short duration of the
study, which was one year. More clinical training in restorative
dentistry can be provided during the fourth and fifth academic
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years,  which  will  reduce  restorative  failure  among
undergraduate  students,  and  this  factor  (training  sessions)  is
variable.

Moreover,  as the study is  not a retrospective study nor a
long-term  clinical  study  and  it  was  intentionally  aiming  to
study  the  immediate  failure  modes  associated  factors,  only
three  modes  of  failures  were  studied  (restoration’s  mobility,
marginal discoloration, and lack of anatomy). Thus, recurrent
caries and restoration fractures were invalid modes of failure.

Color mismatching was also intentionally not evaluated in
the  current  study  due  to  the  limitation  of  shade  selection.  In
addition, neither the quality nor the quantity of the etchant, the
bonding agent, and the composite resin material were included
in the failure-associated factors assessment evaluation process.

Finally,  the  authors  didn’t  count  the  total  number  of  the
restored  teeth,  though it  would  have  been  much better  if  the
percentage of the failed restorations could be calculated, due to
the huge number of students and restorations, only the failed
restorations were included in the study.

CONCLUSION

In  the  current  study,  the  most  frequent  reason  for  the
immediate failure of resin composite restorations was the quick
application  of  the  restoration  either  as  the  only  associated
factor or coupled with other failure-associated factors. Failure
to  maintain  proper  field  isolation  and  the  patient's  poor  oral
hygiene  were  the  other  two  failure-associated  factors.  The
results  of  this  study  indicate  the  importance  of  integrally
teaching  dental  students  theoretically  and  practically  the
success-associated factors of adhesive restorative materials and
their technique sensitivity.

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

According to the ethics policy of the University of Jordan,
the ethical approval form and permission to collect the needed
data  were  signed  and  approved  by  the  Faculty  of  Dentistry
Research and Ethics Committee (FDREC) and the Academic
Research Committee (ARC) at the University of Jordan (No.
75/2022/870).

HUMAN AND ANIMAL RIGHTS

No  animals  were  used  in  this  research.  All  procedures
performed  in  studies  involving  human  participants  were  in
accordance  with  the  ethical  standards  of  institutional  and/or
research  committees  and  with  the  1975  Declaration  of
Helsinki,  as  revised  in  2013.

CONSENT FOR PUBLICATION

Informed consent was obtained from the participants prior
to participation.

STANDARDS OF REPORTING

STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

The datasets used and/or analyzed during the current study
are  available  from  the  corresponding  author  [A.A.A]  upon
reasonable request.

FUNDING

None.

CONFLICT OF INTEREST

The authors have no conflict of interest to declare.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

Talabani RM. Placement and reasons for failure of amalgam versus[1]
composite posterior restorations for patient attending to dental school.
Int J Dev Res 2015; 5(7): 5059-64.
Mendiratta M, Manjunath BC, Kumar A, Yadav V, Wig M, Kumar A.[2]
Minimal invasive dentistry: A narrative review. Eur J Mol Clin Med
2021; 8(3): 3167-79.
Walsh LJ, Brostek AM. Minimum intervention dentistry principles and[3]
objectives. Aust Dent J 2013; 58(S1): 3-16.
[http://dx.doi.org/10.1111/adj.12045] [PMID: 23721333]
Uttarwar V, Gunwal M, Sonarkar S, Pradhan M, Mokhade V, Kokane[4]
V. Clinical longevity of dental amalgam vs resins-based composites -
A literature review. IOSR J Dent Med Sci 2019; 18(5): 62-4.
Sidhu P, Sultan OS, Math SY, et al. Current and future trends in the[5]
teaching  of  direct  posterior  resin  composites  in  Malaysian  dental
schools: A cross-sectional study. J Dent 2021; 110: 103683.
[http://dx.doi.org/10.1016/j.jdent.2021.103683] [PMID: 33957189]
Akbar  I.  Knowledge  and  attitudes  of  general  dental  practitioners[6]
towards  posterior  composite  restorations  in  northern saudi  arabia.  J
Clin Diagn Res 2015; 9(2): ZC61-4.
[http://dx.doi.org/10.7860/JCDR/2015/11843.5610]  [PMID:
25859528]
Iqbal A, Khattak O, Fayyaz A, et al. Choice of restorative materials for[7]
direct  posterior  restorations  among  undergraduate  Saudi  college
students.  Open  Dent  J  2021;  15(1):  439-45.
[http://dx.doi.org/10.2174/1874210602115010439]
Loguercio  AD,  Luque-Martinez  I,  Lisboa  AH,  et  al.  Influence  of[8]
isolation method of the operative field on gingival damage, patients’
preference,  and  restoration  retention  in  noncarious  cervical  lesions.
Oper Dent 2015; 40(6): 581-93.
[http://dx.doi.org/10.2341/14-089-C] [PMID: 26158415]
Al-Samhan A, Al-Enezi H, Alomari Q. Clinical evaluation of posterior[9]
resin  composite  restorations  placed  by  dental  students  of  Kuwait
University. Med Princ Pract 2010; 19(4): 299-304.
[http://dx.doi.org/10.1159/000312717] [PMID: 20516707]
Silness  J,  Löe  H.  Periodontal  disease  in  pregnancy  ii.  Correlation[10]
between oral hygiene and periodontal condition. Acta Odontol Scand
1964; 22(1): 121-35.
[http://dx.doi.org/10.3109/00016356408993968] [PMID: 14158464]
Al-Saleh  SA,  Al-Shammery  DA,  Al-Shehri  NA,  Al-Madi  EM.[11]
Awareness  of  dental  esthetic  standards  among  dental  students  and
professionals. Clin Cosmet Investig Dent 2019; 11: 373-82.
[http://dx.doi.org/10.2147/CCIDE.S224400] [PMID: 31819659]
Moura FRR, Romano AR, Lund RG, Piva E,  Rodrigues Júnior  SA,[12]
Demarco  FF.  Three-year  clinical  performance  of  composite
restorations  placed  by  undergraduate  dental  students.  Braz  Dent  J
2011; 22(2): 111-6.
[http://dx.doi.org/10.1590/S0103-64402011000200004]  [PMID:
21537583]
Yuan J, Yang K, Ma J, Wang Z, Guo Q, Liu F. Step-by-step teaching[13]
method:  Improving  learning  outcomes  of  undergraduate  dental
students in layering techniques for direct composite resin restorations.
BMC Med Educ 2020; 20(1): 300.
[http://dx.doi.org/10.1186/s12909-020-02230-1] [PMID: 32917189]
Gordan  VV,  Abu-Hanna  A,  Mjör  IA.  Esthetic  dentistry  in  North[14]
American dental schools. J Can Dent Assoc 2004; 70(4): 230-230d.

http://dx.doi.org/10.1111/adj.12045
http://www.ncbi.nlm.nih.gov/pubmed/23721333
http://dx.doi.org/10.1016/j.jdent.2021.103683
http://www.ncbi.nlm.nih.gov/pubmed/33957189
http://dx.doi.org/10.7860/JCDR/2015/11843.5610
http://www.ncbi.nlm.nih.gov/pubmed/25859528
http://dx.doi.org/10.2174/1874210602115010439
http://dx.doi.org/10.2341/14-089-C
http://www.ncbi.nlm.nih.gov/pubmed/26158415
http://dx.doi.org/10.1159/000312717
http://www.ncbi.nlm.nih.gov/pubmed/20516707
http://dx.doi.org/10.3109/00016356408993968
http://www.ncbi.nlm.nih.gov/pubmed/14158464
http://dx.doi.org/10.2147/CCIDE.S224400
http://www.ncbi.nlm.nih.gov/pubmed/31819659
http://dx.doi.org/10.1590/S0103-64402011000200004
http://www.ncbi.nlm.nih.gov/pubmed/21537583
http://dx.doi.org/10.1186/s12909-020-02230-1
http://www.ncbi.nlm.nih.gov/pubmed/32917189


8   The Open Dentistry Journal, 2023, Volume 17 Al-Asmar et al.

[PMID: 15120016]
Soares  AC,  Cavalheiro  A.  A  review  of  amalgam  and  composite[15]
longevity of posterior restorations. J Stomatol Oral Maxillofac Surg
2010; 51(3): 155-64.
[http://dx.doi.org/10.1016/S1646-2890(10)70005-4]
Chrysanthakopoulos  NA.  Placement,  replacement  and  longevity  of[16]
composite resin-based restorations in permanent teeth in Greece. Int
Dent J 2012; 62(3): 161-6.
[http://dx.doi.org/10.1111/j.1875-595X.2012.00112.x]  [PMID:
22568742]
Karimi M. What are the most important factors for composite failures[17]
in  the  posterior  teeth?  J  Dent  Health  Oral  Disord  Ther  2016;  4(4):
110-1.
[http://dx.doi.org/10.15406/jdhodt.2016.04.00119]
Mahajan V, Bhondwe S, Doot R, Balpande R, Bhandari S, Dahiwale[18]
S. failures in composite restoration. J Int Dent Res 2015; 3(2): 10-4.
[http://dx.doi.org/10.14419/ijdr.v3i2.4442]
Ahad M. Failures in composite restoration -  A review. IJRTI 2020;[19]
5(2): 91-5.
AlOtaibi G, Aldakheel R, Alhussein H, Alrowili S. Outcomes of Class[20]
II composite restorations placed by dental students: An observational
study. Saudi J Oral Sci 2020; 7(1): 52-5.
[http://dx.doi.org/10.4103/sjos.SJOralSci_47_19]
Alauddin MS, Mohammad N, Jaafar A, Abdul Fatah F, Ahmad AA. A[21]
contemporary  evaluation  on  posterior  direct  restoration  teaching
among  undergraduates  in  dental  schools  in  Malaysia.  Dent  J  2021;
9(10): 123.
[http://dx.doi.org/10.3390/dj9100123] [PMID: 34677185]
Mendonça dos Santos DC, Paulo JFB, Paulo JFZ, Ramos S, Cardoso[22]
S, Hoeppner MG. Clinical performance of resin composite restorations
placed by dental students. BJOS 2022; 21: 1-10.
Giuliani M, Lajolo C, Clemente L, et al. Is manual dexterity essential[23]
in the selection of dental students? Br Dent J 2007; 203(3): 149-55.
[http://dx.doi.org/10.1038/bdj.2007.688] [PMID: 17694029]
Al-Asmar  AA,  AL-Nsour  M,  Alsoleihat  F.  Is  there  a  correlation[24]
between students’ performance in dental anatomy and performance in
operative dentistry? Int J Morphol 2019; 37(1): 93-7.
[http://dx.doi.org/10.4067/S0717-95022019000100093]

Al-Asmar  AA,  Sabra  AHA,  Sawair  F,  Baqain  ZH.  The  correlation[25]
between academic and practical achievements of a group of jordanian
dental students. Al-Magallat al-Tibbiyyat al-Urdunniyyat 2017; 51(1):
15-23.
[http://dx.doi.org/10.12816/0039752]
Montagner AF, Sande FH, Müller C, Cenci MS, Susin AH. Survival,[26]
reasons  for  failure  and  clinical  characteristics  of  anterior/posterior
composites: 8-year findings. Braz Dent J 2018; 29(6): 547-54.
[http://dx.doi.org/10.1590/0103-6440201802192] [PMID: 30517477]
Brukiene V, Aleksejuniene J, Balciuniene I. Dental restorations quality[27]
in Lithuanian adolescents. Stomatologija 2005; 7(4): 103-9.
[PMID: 16501311]
Mjör  IA,  Toffenetti  F.  Placement  and  replacement  of  resin-based[28]
composite restorations in Italy. Oper Dent 1992; 17(3): 82-5.
[PMID: 1437695]
Chrysanthakopoulos NA. Reasons for placement and replacement of[29]
resin-based composite restorations in Greece. J Dent Res Dent Clin
Dent Prospect 2011; 5(3): 87-93.
[PMID: 22991612]
Laske M, Opdam NJM, Bronkhorst EM, Braspenning JCC, Huysmans[30]
MCDNJM.  Risk  factors  for  dental  restoration  survival:  A  practice-
based study. J Dent Res 2019; 98(4): 414-22.
[http://dx.doi.org/10.1177/0022034519827566] [PMID: 30786222]
Pawlaczyk-Kamieńska  T,  Torlińska-Walkowiak  N,  Borysewicz-[31]
Lewicka M. The relationship between oral hygiene level and gingivitis
in children. Adv Clin Exp Med 2018; 27(10): 1397-401.
[http://dx.doi.org/10.17219/acem/70417] [PMID: 30058781]
Karthick  EVG,  Ganapathy  D.  Operator  errors  in  failed  composite[32]
restoration - A review. Int J Dent Oral Sci 2022; 8(7): 2941-4.
Liu X, Liu M, Yang Y, Fan C, Tan J. Step-by-step teaching method[33]
improves the learner achievement in dental skill training. Eur J Dent
Educ 2019; 23(3): 344-8.
[http://dx.doi.org/10.1111/eje.12435] [PMID: 30891903]
Jowkar  Z,  Masoumi  M,  Mahmoodian  H.  Psychological  stress  and[34]
stressors among clinical dental students at shiraz school of dentistry,
Iran. Adv Med Educ Pract 2020; 11: 113-20.
[http://dx.doi.org/10.2147/AMEP.S236758] [PMID: 32104133]

© 2023 The Author(s). Published by Bentham Open.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://www.ncbi.nlm.nih.gov/pubmed/15120016
http://dx.doi.org/10.1016/S1646-2890(10)70005-4
http://dx.doi.org/10.1111/j.1875-595X.2012.00112.x
http://www.ncbi.nlm.nih.gov/pubmed/22568742
http://dx.doi.org/10.15406/jdhodt.2016.04.00119
http://dx.doi.org/10.14419/ijdr.v3i2.4442
http://dx.doi.org/10.4103/sjos.SJOralSci_47_19
http://dx.doi.org/10.3390/dj9100123
http://www.ncbi.nlm.nih.gov/pubmed/34677185
http://dx.doi.org/10.1038/bdj.2007.688
http://www.ncbi.nlm.nih.gov/pubmed/17694029
http://dx.doi.org/10.4067/S0717-95022019000100093
http://dx.doi.org/10.12816/0039752
http://dx.doi.org/10.1590/0103-6440201802192
http://www.ncbi.nlm.nih.gov/pubmed/30517477
http://www.ncbi.nlm.nih.gov/pubmed/16501311
http://www.ncbi.nlm.nih.gov/pubmed/1437695
http://www.ncbi.nlm.nih.gov/pubmed/22991612
http://dx.doi.org/10.1177/0022034519827566
http://www.ncbi.nlm.nih.gov/pubmed/30786222
http://dx.doi.org/10.17219/acem/70417
http://www.ncbi.nlm.nih.gov/pubmed/30058781
http://dx.doi.org/10.1111/eje.12435
http://www.ncbi.nlm.nih.gov/pubmed/30891903
http://dx.doi.org/10.2147/AMEP.S236758
http://www.ncbi.nlm.nih.gov/pubmed/32104133
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/

	Clinical Evaluation of Reasons for Immediate Composite Restoration Failure Placed by Dental Students: A Cross-sectional Study in Jordan 
	[Objective:]
	Objective:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. LIMITATIONS OF THE STUDY

	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




