
Practices of Dentists about Digital Techniques in Dental
Radiology and Radiographic Safety

INTRODUCTION

adiology is one of the most important tool for a
dental practitioner to perform routine procedures.
From diagnosis to treatment and follow-up,

radiography plays an integral role in ensuring a successful
outcome.1 Digital radiology was introduced to dentistry in
90's.2 Lately, there has been a steady growth of digital
technology worldwide. Digital sensors of various types have

become a part of mainstream dentistry.3
Along-with the two dimensional digital imaging, a lot

of research and advancement in three dimensional dental
imaging has also taken place. 'Cone Beam Computed
Tomography' or simply CBCT has also become a standard
of care for diagnosis and treatment planning worldwide. The
advancement has reached such a stage where information
from a CBCT scan is merged digitally with an intra oral
scan to produce virtual anatomical designs of patients oral
structures. This combined with a 3D printer enables the
dental practitioner to deliver treatments with pin point
accuracy and minimum morbidity.4

In spite of all these advancements, and reduction of
radiation dosage due to digital techniques, basic rules of
safety still apply. There has been a concern among researchers
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OBJECTIVE: Digital radiography has many advantages over conventional radiography. However, the adaptation of this new
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CBCT was for implants (n=55, 33.5%). Most respondents (n=99, 60.4%) used lead protection for radiographing pregnant
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that digital techniques might introduce a false sense of
security regarding the safety measures. There have been
some reports of more retakes of un-acceptable radiographs
due to ease of using digital radiography, thus increasing the
radiation dose.3

Various researchers worldwide have reported on
comparisons between digital and conventional radiography
usage among dental practitioners. A study from Lithuania
reported that younger dentists are more likely to use
radiographs for routine diagnosis. A film holder was not
often used.5 Another study reported that the digital technology
was user friendly but high cost was main factor for non-
usage of digital radiography.6 While a study from Norway
revealed that the dentists belonging to private practices and
working in group practice are more likely to adopt this
technology.7 Perhaps most striking results were from Sweden
where a recent survey revealed that 98% Dentists have
shifted to digital radiography.3

Reported research on CBCT reveals that although dentists
are aware of it, they lack skill to interpret a scan. Also a
need to include CBCT in undergraduate curriculum was
expressed in surveys.8,9 A Turkish study revealed increasing
knowledge amongst dentists about the CBCT and radiation
safety.10 An Indian study on the other hand reported poor
safety practices of dentist in dental radiology.11

There is a lack of local data on the subject. Studies have
compared conventional and digital radiographs for their
accuracy during diagnosis or treatment.12,13 The only local
survey from Islamabad revealed that a mere 61% had heard
about CBCT.14 We could not find survey from Karachi on
either Digital Radiography, CBCT or radiation safety practices
among dental surgeons. It was therefore, the objective of
this questionnaire based survey to assess practices of dentists
about digital imaging techniques in dental radiology and
radiographic safety.

METHODOLOGY
This study was conducted among the private practitioners

of Karachi from January to July 2019. An institutional ethical
committee approval (IRB-1266/DUHS/19) was taken before
commencing the study.

A modified form of questionnaire (Annex1) previously
reported in the literature was used.7,10,15 It was based on
multiple choices and respondents were asked to choose either
one or more options based on type of question. Briefly, it
consisted of four parts. Part one collected all basic
demographic data, part two collected information about
digital radiology, part three was about CBCT and part four
collected data about radiation safety practices of the dental
surgeons. The questionnaire was validated and pre-tested
before using in the study. The process of validation included

filling of form by 10 percent of total sample size. Based on
the results gathered from the validation process, fine tuning
of the questionnaire was done prior to commencing the study.
The sample collected during validation was not made a part
of final analysis.

Convenience sampling technique was used to draw the
sample. We included dental surgeons working in clinical
settings either in private clinics or in academic institutes,
while those working in basic sciences or pure research
settings with no clinical contact with patients were excluded.
Also incompletely filled forms were excluded.  A total of
250 questionnaires were sent to various dental clinics of
Karachi. A total of 177 forms (response rate 70%) were
received. Out of these, 164 were completely filled. Thus,
164 participants were included in the study as calculated in
the sample size calculation described below.

SAMPLE SIZE CALCULATION

Sample size was calculated using Openepi online
calculator. A 82% usage of digital radiography in a Dutch
survey was used at 95% confidence level and 80% power.6
A sample size of 159 was calculated.

STATISTICAL ANALYSIS

The data was analyzed using SPSS version 21 for
Windows. Descriptive statistics was used to calculate
frequencies and percentages of responses. Chi square test
was used to asses associations at a significance level of
<0.05.

RESULTS

Basic demographic information of study participants
is presented in Table no 1. Table 2 presents responses to
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Table 1: Basic demographic information

PG= post graduate residents
GP= general practitioners
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questions about radiography practices. Majority of
respondents (n=113, 69%) were users of digital radiography.
The main reason (n=36, 70.7%) for not using it among the
non -users was cost of equipment. Majority users (n=86,
76.2%) started using digital radiography within last 5 years.
Table 3 represents responses about CBCT usage. Majority
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Table 2: Responses of study population to questions
related to Radiography Practices

CBCT= Cone beam computed tomography

Table 3: Responses to CBCT related questions

CBCT= Cone beam computed tomography

Table 4: Responses of study population to questions
related to Radiation Safety

Table 5: Association between study variables

* is significant

Hasan A/ Khan JA/ Ali B/
Afshan Z/ Shakir MN/ Shah SYA



(n=101, 62.3%) had prescribed it and main reason for using
it was dental implants (n=55, 33.5%). The responses about
radiation safety practices is presented in table 4.  Most
respondents (n=99, 60.4%) used lead protection for
radiographing pregnant patients. A total of 64 respondents
(39%) themselves held xray films in patient's mouth.
Responding to the question if there is adequate teaching
of radiology in undergrad course, most (n=119, 72.6%)
responded in negative. While most (n=74, 45.4%) of the
respondents had never attended a seminar on dental radiology.
The associations between various study variables is presented
in table 5. There was significant association (p=0.002)
between female gender and not performing radiographs at
all. Similarly, significant associations were found between
professional experience and reasons for using or not using
digital radiographs (p=0.005 and p=0.019).

DISCUSSION

Present study was a first of its kind from the region since
it combined three aspects of contemporary dental radiology;
Digital Radiography, CBCT and radiation safety practices
among dental surgeons. Briefly our results suggest an
encouraging situation as far as the usage of digital radiography
is concerned. The usage was found to be 69% among study
participants. Hard sensor was the most common type of
intraoral digital sensor (n=82, 66%). Usage of CBCT was
62%. Radiation safety practices were as follows. Sixty
percent used lead aprons for pregnant patients. While, 39%
held x-ray films in patient's mouth. Majority (n=105, 64%)
used lead aprons.

Digital radiography has only recently become popular
in the region after influx of cost effective products. However,
as our results suggest the cost is still prohibitive for the most.
The global use of digital radiography varies from region to
region. Usage of digital radiography was reported to be 98%
among Swedish dentists.3 Two Dutch studies reported a
usage of 82% and 90% among dental paractiioners.6,16 A
study from New-Zealand reported a usage of 80% among
its respondents.17 A Belgian study reported a 94% usage.18

All of these figures of usage are more than reported in the
present study. The difference of usage is clearly related to
the socioeconomic background of these technologically
advanced countries where digital radiography was introduced
more than two decades ago.2 Regionally the use of digital
radiography was reported at 15-54% in a study from
Maharashtra India.19 Although this it is less than our results,
one of the limitation of present study is its sampling technique
which may not truly represent the population. Hence, the
actual usage may be less and closer to that reported by Indian
study. Another study from Bangalore reported 83% usage.15

This result is closer to ours.
The most common reason for not adopting digital

radiography in the present study was its high cost. Results
of other studies also support our findings.6,7,20,21 Similarly,
the most common reason for using Digital Radiography was
its efficiency in dental practice. Norwegian study reported
lack of chemicals as most common reason, where as Brain
et al reported time efficiency as most common reason.7,20

Similarly, ease in working was reported by Svenson et al.3
All of these results agree with present study. Improved
communication was most common reason for a study from
New Zealand.17 The reason for disagreement of this study
could be a different questionnaire used in that study.

The most common type of sensor used by respondents
of present study was hard type. Other studies also reported
the more frequent use of hard sensor.3,6,20 In present study
the younger age group was more likely to adopt digital
technology. This results contrasts with that of Wenzel where
that found more users of digital radiography in 56-65 age
group. We didn't have any respondent in that age category.
The reason for this dis-agreement can be due to differences
in basic demographics of practicing dentists between the
two regions.

Cone beam computed tomography (CBCT) was only
recently introduced in Pakistan. Sixty two percent respondents
reported prescribing CBCT which is an encouraging figure.
A study from India reported 82% prescription of CBCT.15

In contrast, a Turkish study reported that 30 % of respondents
ever prescribed CBCT.10 The difference in results may be
due to regional variations and lack of access to CBCT or its
lack of knowledge. Most common indication for prescribing
CBCT in the present study was Implantology. This fact was
corroborated by other studies.9,10,15,22

Radiation safety is an important aspect of contemporary
radiology. Our results suggests a need for improvement in
certain aspects. Sixty percent respondents reported using
lead aprons for pregnant patients while 24% avoided taking
radiographs. The American Dental Association's policy of
radiographs for pregnant patients states that a radiograph
can be taken after using a lead shield covering thyroid and
abdomen.23 It is therefore recommended that continuing
dental education programs may be conducted to improve
the prescription practices. A study from India reported similar
results to ours, 31% dentists avoided taking radiographs
during pregnancy.11 Perhaps most surprising finding was
about holding the film in patient's mouth. Thirty nine percent
respondents declared that they held xray film in patient's
mouth. Similar results were reported by studies from India,
Turkey and Lithuania.5,11,24,25 Similarly, 64% reported using
a lead apron. A study from Turkey reported a 50% usage
which is closer to our results.24 In contrast Soheyl et al

184

Practices of dentists about digital techniques

JPDA Vol. 28 No. 04 Oct-Dec 2019

Hasan A/ Khan JA/ Ali B/
Afshan Z/ Shakir MN/ Shah SYA



reported only 19% dentists used lead apron in their study.25

According to principals of ALARA for dentistry, short
cone and rectangular collimator is recommended.26 Almost
half respondents of our study reported using a short
cone and round collimator. In contrast Soheyl et al reported
a 50 usage of long cone but a very low usage of rectangular
collimator.25 IIguy et al also reported contrasting results.
Almost half respondents used long cone and very few used
rectangular collimators.24 The variation in results represents
a regional preference in use of devices but also shows a lack
of training for dentists in adopting safe practices.

Another surprising finding was the significant association
of gender with performing radiographs. Significantly more
females avoided performing radiographs themselves. It is
apparent from the discussion that there are a lot of poor
practices among the dental surgeons. The radiation safety
practices are inadequate. With increasing ease of taking a
digital radiograph, the number of radiographs will also
increase and thus combined with poor radiation safety, a
grave situation may emerge for the practitioner and patient
alike. It is therefore, recommendation of the authors that
continuing dental education programs targeting the practicing
dentists may be initiated to improve their radiation safety
practices. It is also recommended to add dental radiology as
a separate subject in undergraduate course and as a separate
mandatory department in dental colleges. These departments
must be equipped with quality equipment and certified from
nuclear radiation agency. Also the staff should be qualified
in this specialty. In contrast to the we established medical
radiology, dental radiology is still in infancy in Pakistan.
Efforts are needed from regulatory authority and dental
college administrations to take note of this appalling situation.
We also report a small sample size and lack of representation
of all regions of city as our limitations.

CONCLUSION

The usage of digital radiography was high. Cost was the
main reason for non-usage. CBCT was prescribed mainly
for implants. The radiation safety measures were generally
poor.
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