
INTRODUCTION

ental Composites are the most commonly used
restorative materials in dentistry for more than three
decades.1 Usage of visible blue light to cure dental
composite has increased tremendously. Visible light

is used for curing not only composite fillings but also to cure
various luting cements, glass ionomer cement, bonding
agents and some of the temporary filling materials.2,3

The strength of composite restorations depends upon
resin-based composite subjected to visible light source having

appropriate wavelength range (blue or blue and violet) and
contains radiant exposure ranging from 8-16 J/cm2.4,5

Additionally incomplete polymerization can lead to
discoloration of restoration, reduces hardness and affects
the mechanical strength of composite; likewise it also causes
high solubility and water sorption within the composite.6

Furthermore there's also likelihood of sensitivity, pulpal
involvement and failure of treatment to occur.7

Different factors have been identified, playing crucial
role during polymerization reaction of composite. These
comprises of intensity and wavelength of LCU, site of dental
cavity in mouth, duration of irradiation being subjected, path
and distance of tip of device, type and formulation of
composite used and the width of restoration.8 Four different
types of light curing units are available for providing adequate
polymerization of composites; these include Quartz-Tungsten-
Halogen, Plasma Arc Curing, Light-Emitting diode and
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OBJECTIVE: To assess the level of knowledge of dentists working in a teaching hospital of Karachi regarding light cure units.
METHODOLOGY: A cross sectional study was conducted over a time frame of 6 months. A questionnaire was distributed
to dentists working in a dental teaching hospital. Survey employed in this study has been adopted and revised from the study
lead by Tüloglu et al. Questionnaire focused on the demographic details along with queries related to usage of light cure devices,
type of light cure unit used, curing time used for composites and adhesive, light intensity used for sufficient polymerization.
Statistical analysis of the study was done using Chi square and Fishers Exact and descriptive analysis done by analyzing
frequency and percentage.
RESULT: Over-all 156 dentists participated in this study, which includes 34% (n= 53) males and 66% (n= 103) females
participated. Light-emitting diode (LED) was commonly preferred by 66% of the respondents aged 21-29 years, followed by
Quartz-Tungsten-Halogen (QTH). 34% of the dentists of age group 30-39 years had knowledge concerning options for irradiation
accessible by Light Curing Units (LCU). Conventional mode was most preferred by 60% of 21-29 aged respondents. Majority
of dentists advocated using 10-20 sec for curing adhesive and composite restorations. 66% of respondents aged commented
using 100-300 mv/cm2 intensity of light , while 30-39 years aged used 300-500 mv/cm2 for curing 2 mm thick composite.
CONCLUSION:  It is apparent that dental practitioners of age group of 21-29 years have less knowledge regarding dental
light-curing units, concerning the technical knowledge and correct usage of light curing device.
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Argon Laser.9 Conventional QTH, having wide spectrum
are capable of curing camphorquinone and short wavelength
photo initiators. It emits blue light having wavelengths of
380-510 nm, and sufficiently cures 2 mm deep composite
restorations within 40 seconds10. However the excessive
heat generation has detrimental effect on bulbs of LCU and
lifespan of the device.11-13

Argon LCU generates a wavelength of 488nm adequate
for generating polymerization reaction within the
composite14. Added benefits include less time needed for
curing, adequately curing deep fillings. Additionally it reduces
risk of secondary caries by altering surface anatomy of
enamel and dentine.15,16,17 Conversely the device is quite
bulky, expensive and difficult to use, in case of large fillings
due to smaller fiber size.18

Plasma LCU can efficiently polymerize composite in
less time by generating power density of 100 mw/cm2.19 On
the other hand its ability to cure thick composite filling is
questionable, light source has a 10 second waiting time after
each use.20

In 1995 Miller et al proposed using LED to overcome
the drawbacks linked with halogen based polymerization.
LED has added advantage of less heat production, greater
longevity and less heat dissipation. It generates blue light
having wavelength of 450-500nm.21 Moreover they are
cordless and battery operated which provides further benefit.22

Internationally many researches have been conducted
regarding the knowledge of dentists towards the light cure
units but similar documentation in our country is insufficient.
Previously conducted researches in Pakistan have focused
on assessing the quality of light intensity output using the
Quartz-tungsten-halogen (QTH) curing units. The current
study was commenced to assess the knowledge of Pakistani
dentists towards curing light by investigating the adequate
usage, types of LCU, duration of usage and maintenance of
light units in routine clinical practice. The main objective
was to examine the present knowledge of dental practitioners
in Bahria University Medical and Dental College and to
assess the areas that need to be improved that can be helpful
in improving the quality of restorative procedures performed.

METHODOLOGY

This cross- sectional study has been conducted among
the dentists working in the dental OPD of Bahria University
Medical and Dental College over a period of six months.
170 survey forms were circulated to different dentists, out
of which, 156 filled forms while 14 unanswered
questionnaires were provided. The dentists were briefly
explained regarding the details of questionnaire before asking
them to fill the questionnaires. Verbal consent was taken by

all the participants before initiating the study. All the
participants were ensured concerning maintaining anonymity
of the responses received.

Ethical authorization for the study was formally obtained
from the Ethical Review Committee of Bahria University
Medical and Dental College (ERC 15/2019) before initiating
the study. This research has been directed in accordance
with the Declaration of Helsinki. It requires six to seven
minutes to totally fill the questionnaires.

Survey employed for this study has been adopted from
the study lead by Tüloglu et al23, as this survey was simple
to use and easy to accommodate in our clinical dental setting.
House-officers, lecturers and all specialist who were either
working in dental OPD of Bahria University or doing private
evening clinics giving consent to participate in the study
have been incorporated, while dentists who did not give
consent and all the undergraduate students were excluded
from the study. The mean age of recently graduated dental
house officers was 21-24 years, lectures had age range of
25-30 years and specialist/trainees had 30-39 years.

The initial part of survey entailed the details of the dentist
such as age, gender, years after graduation and the type of
employment. The subsequent segment focused on the queries
associated with usage of light curing, type of light cure unit,
curing time used for composites and adhesive, light intensity
used for sufficient polymerization, and maintenance for light
curing.

STATISTICAL ANALYSIS

OpenEpiTM (v-3) has been used for calculation of
sample size to be used for the study. Statistical conditions
used were 95% confidence interval with 5% margin of error.
The required sample size was found to be 170. All the
variables were coded and entered in SPSS (v21. Descriptive
statistics comprising of frequency and percentages were used
to evaluate the responses. Test of significance has been done
using Chi square and Fisher's exact test was used to identify
differences in responses, P<0.05 was considered to be
significant.

RESULTS

Over-all 156 dentists participated in this study, amongst
which 34% were (n= 53) males and 66% were (n= 103)
females.

Concerning years of professional experience in dentistry,
55% of dentist had experience of 0-2 years; approximately
24% has experience of 2-5 years while 8% had experience
of 5-10 years and last 13.5% of the respondents had
experience of 10 years. Moreover Only 31% of the
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participants had post graduate degrees.
Regarding the knowledge of LCU, 66% of the participant

having age range of 21-29 advocated using LED followed

by QTH, while 55% of the respondents aged 30-39 years
identified QTH as mostly used followed by LED. 60% of
the respondents having age of 21-29 identified using
conventional mode for curing. 30 seconds were most
commonly used for curing composite and adhesive
restorations by both 21-29 years, while all the respondents
aged 30-39 years used 15 seconds for curing. Regarding
light cure units offering irradiation, 39% of the respondents
aged 21-29 years had no knowledge regarding irradiation,

as compared to 34% of the 30-39 years who had information.
When enquired about curing light intensity for polymerization
66% of 21-29 years old identified using 100-300 mv/cm2

while 55% of 31-39 years advocated using 300-500 mv/cm2.
Statistically significant association was noted among

gender with information regarding Light curing units. LED
was identified by 73% of females while QTH was recognized
by 62% of males. Conventional mode for curing was preferred
by 52% of females whereas 64% of males were unsure.15

seconds was used to cure composite and adhesive restoration
by majority of females and males. In response to light cure
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Table 2: Association of age group with Knowledge regarding LCU

Chi square test, or Fisher's Exact test applied * statistically significant

Table 1:  Describes Demographic details of the respondents

Table 3: Association of Gender with Knowledge regarding LCU

Chi square test or Fisher's Exact test applied * statistically significant



intensity used for polymerization 85% of females recognized
100-300 mv/cm2 while 87% males commended using 300-
500 mv/cm2 (Table 2).

DISCUSSION

Satisfactory polymerization reaction of composite plays
a fundamental role in providing optimum physical and
mechanical properties. Insufficient polymerization can affect
the color constancy, strength, toughness, water sorption of
the dental composites. This study basically focuses on
assessing knowledge of Pakistani dentists towards light cure
units and what areas needs to be improved.

Sound evidence of connotation amid professional
experience of dentistry and years of practice in the field of
dentistry was noted to be statistically significant. These
results contrast from the study conducted by Santini and
Turner, who found no significant association.24

The findings of the current study specified that LED
(72.8%) followed by QTH (12.6 %) were commonly preferred
devices by 21-29 years of respondents and females. These
results are in accordance with study conducted in India,
where three-fourth of dentists preferred LED, while QTH
was preferred by one fourth of the dentists. It can be attributed
to the fact that life span of LED is quite more than QTH,
additionally LED units do not generate heat upon
polymerization or on structure of tooth and lastly they are
portable that causes ease in use.25

  Sufficient understanding regarding the irradiance is vital;
that not only ensures accurate curing of restoration but also
prevents chances of damage to the oral tissues. In the current
study majority of respondents did not have sufficient
awareness regarding light cure units offering option for
irradiation, these outcomes are in agreement with the study
directed by Tüloglu et al, where the respondents had sufficient
knowledge. It can be due to lack of understanding of the
younger respondents about LCU during undergraduate years
and additionally they had no post graduate qualification,
which can in long term effect the quality of restorations.23

   With the recent advancements made in the field of
dentistry, different modes for curing have been introduced
in order to lessen the polymerization shrinkage. These include
fast cure, soft cure, pulse-delay mode and conventional
mode. According to the female participants aged 21-29 years
most common mode utilized for curing was conventional
mode, these outcomes are in accord with study ordain by
Aguiar et al, who stated that improvement in hardness of
composites was observed while using conventional mode.26

However these results contrast from the study lead by Yazici
et al who identified soft cure to be more efficient as compared
to conventional mode in reducing chances of shrinkage and

improves the marginal fit of material.27 Morover participants
aged 30-39 years had no information hence it can be due to
lack of interest and having insufficient knowledge.
Manufacturers of composite and LCU provide general
recommendations for sufficient amount of time required for
curing the material; however these vary according to thickness
of material and require an ideal environment to perform the
procedure.28 Manufacturers generally recommend curing
time of 20-40 seconds, while the dark shades of composites
must be subjected to irradiation for longer time to be
sufficiently cured.25 The findings of the current study state
that majority of participants belonging to different age group
and genders preferred curing composites and adhesives for
10-20 seconds. A positive relation was noted in survey
conducted by Barghi et al, who noted that most of the dentists
cured a 2 mm thick composite resin for 20 seconds.29

 Sixty-six percent of the respondents aged 21-29 years
answered that curing light intensity at 100-300 mv/cm2 is
appropriate for curing a 2 mm thick composite restoration,
while respondents aged 30-39 years identified using
300-500 mv/cm2. These results contrasts with the study
performed by Jadhav et al and Rueggeberg et al, who stated
that light intensity of 400 mW/cm2 is adequately sufficient,
to cure a 2mm thick increment 30,31. Researches conducted
in past have revealed that LCU having intensities less than
400mW/cm2 can lead to insufficient polymerization of the
inner most increments of restorations affecting its mechanical
properties provoking collapse, wear, enhances formation of
secondary caries and increases water sorption.32,33 This study
is one of the first studies to be conducted in Karachi in
assessing the knowledge of dentist towards light cure units.
It assess their knowledge regarding the different types of
light cure units, adequate curing time and the different modes
available for curing composites.

Few limitations that have been identified include small
sample size. Additionally it was a single center study, hence
incorporating more dental universities and adding respondents
having post graduate qualification would tremendously
improve the outcomes of the study and will be beneficial in
identifying areas that needs improvement.

CONCLUSION

From the present study, it is apparent that awareness of
dental practitioners especially aged 21-29 years regarding
light-curing units is deficient with respect to the technical
knowledge and usage of light curing device for adequate
curing. Adequate polymerization of composite plays crucial
role in achieving sufficient strength and hardness within
composite. Hence knowledge regarding the different types
of light cure units and the modes for curing and the intensity
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required for adequate curing should be incorporated in the
undergraduate curriculum. Workshops and seminars should
be also be organised to provide further information to both
undergraduates and graduates.

RECOMMENDATIONS

The current study highlights the needs for carrying out
multi-centric research in order to identify level of
understanding and knowledge of dentist regarding the
optimum curing time and irradiation to be utilized. Moreover
newly graduated dental student needs to have familiarity
regarding the technical cognizance and mode of application
of different instruments and equipment's used within the
clinical departments of Dental OPD such as ultrasonic scalers,
amalgamators. Additionally further proficiency can be
provided by means of lectures or workshops.
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