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INTRODUCTION

ABSTRACT

Background: When cardiopulmonary arrest occurs, the dentist’s ability to perform
cardiopulmonary resuscitation (CPR) is the most important factor to minimize morbidity
and mortality. This study assessed the basic life support (BLS) knowledge and performance
of general dental practitioners in Hamadan, Iran. Materials and Methods: The
participants in the study were 8o Iranian general dental practitioners who were chosen
randomly. Their CPR knowledge was evaluated by verbal questions and their CPR skills
were determined by CPR execution on a special manikin. Nearly 39% (n = 31) of dentists
answered none of the questions and only 2.50% (n = 2) answered all of the questions
correctly. Thirty six dentists had been participated CPR course after graduation. Result:
There was a significant difference between dentists who participated in CPR training
course and those that did not participate (P value = 0.000). Only 3.75% (n = 3) were able to
perform CPR properly. Conclusion: The results showed that the amount of CPR knowledge
and skills were low in participated Iranian general dental practitioners. However, CPR
training courses after graduation increased the amount of knowledge significantly, thus,
retraining CPR courses is necessary for dentists.
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The most important medical emergency that a dentist
may encounter is cardiopulmonary arrest, so there

Although, the prevalence of medical emergencies in a dental
office is uncommon, but emergency situations may happen
for patient, dentist, and staffs or even for the patient's
attendant or attendants.! In a study in Germany, 57% of
participant dentists stated that at least, there were three
medical emergencies in their dental offices during a year.?
On the other hand, some diseases and their treatments
increase the risk of medical emergencies, so the dentists
should be able to diagnose and manage these emergency
conditions. In fact, patients expect dentists to diagnose
and control these emergency situations during dental
treatments.?
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should be a diagnosis and management as soon as
possible. Sudden death due to cardiac arrest is the most
prevalent cause of mortality in developed countries and
mortality cases due to cardiac arrest are more than the
mortality cases because of lung cancer, breast cancer,
and stroke annually.*

Occurrence of cardiopulmonary arrest is not common in
dental offices, but there are some reports about the death
due to cardiopulmonary arrest during dental treatment®*®
and also, some of emergency cases in dental practice may
lead to cardiopulmonary arrest if they don’t be managed
properly.? In the most of patients with cardiopulmonary
arrest, the only life-saving way is immediate initiating
cardiopulmonary resuscitation (CPR). Nevertheless, the
rate of CPR success out of the hospital depends on several
factors that the mostimportant of them is the starting time
of CPR. Patients who are resuscitated immediately after
cardiac arrest, have a two to three times higher survival rate
(8.2% vs. 2.5% for patients who did not receive CPR).1? Also,
if CPR does not initiate immediately after cardiac arrest,
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the chance of survival rate would be decreased by 7-10%
every minute after beginning the event.!!

Thus, dentists as health care provider should be able to
recognize cardiopulmonary arrest as well as to perform
CPR. Complications of sudden cardiac arrest are directly
associated to health care provider’s ability of correctly
using their knowledge and performing cardiopulmonary
resuscitation.

Therefore, the present study was designed for answering

to these two definite questions:

1. Do the Iranian dentists have adequate theoretical
knowledge about BLS?

2. Are the Iranian dentists capable to perform CPR in the
real conditions?

There are not enough studies which have evaluated the
dentists’ abilities to perform CPR, especially in Iran; and
most of the available studies have determined dentists’
ability upon their self-assessments.>'>'> The purposes of
the present study were to determine the general dental
practitioners’ CPR knowledge by verbal assessment
and also their skills about performing CPR by practical
examination in Hamadan, Iran.

MATERIALS AND METHODS

This study was approved by the Ethics Committee of the
Hamadan University of Medical Sciences (p/16/35/17428)
prior to initiation of the study and then it was conducted
over 6 months from January to June 2013. A total of 90
general dentists were recruited using simple random
sampling in Hamadan, Iran. The inclusion criteria were:
The dentists must have graduated from an Iranian dental
school and have more than 1 year of practice. The exclusion
criteria were: Absence of dentist in his or her office when
the authors go there and the unacceptable cooperation of
dentist during verbal or practical examination.

The present study was designed as a descriptive
investigation and the authors collected the data from the
dental offices of these dentists. The study was carried
out in two steps. First, participants answered questions
about demographic data, participation in any CPR course
after graduation, and questions concerning the basic CPR
knowledge. The dentists were asked to determine their
knowledge about diagnosis of cardiopulmonary arrest and
also effective CPR techniques. Second, for determination of
the CPR skills, a training manikin (AMBU, Denmark) was
placed on the dental chair. The observer (senior author)
told the dentist that he/she should imagine a middle-
aged patient collapsed during the dental treatment. The
dentist was asked to act as if he/she was in an actual
emergency situation and the manikin was the patient. The
observer agreed on the dentists level of BLS performance
with a Yes/No check list. The check list was derived from

the textbook which is used as reference for teaching
medical emergencies in the dental faculties, in Iran.® It
was consisted of the criteria for evaluation of dentists’
ability in: 1) diagnosis of cardiopulmonary arrest, 2)
performing effective CPR techniques. The aim of the first
part was to observe the following actions: Checking the
responsiveness; asking for help; opening the airway by
hyperextending the head and lifting the chin up; checking
for breathing; providing two rescue breathes; checking the
carotid pulse correctly. The objective of the second part was
to observe the following parts: Correctly position the hands
for CPR; performing the chest compression affectively and
at an adequate rate (acceptable: Less than 23 second for
30 compressions); carrying out the ventilation effectively
and in the acceptable rate (2 rescue breathes after 15
compressions). The chest compressions were considered
effective if the thorax was depressed by 4-5 cm.! The
amount of chest movement was observed on a monitor of
manikin so that it was not visible to the dentists. The rescue
breathes were considered effective if they could elevate the
chest without gastric air passage.’ Therefore, the variables
of this study were: The asked questions about demographic
data, time since graduation, participation in any CPR course
after graduation and questions concerning CPR knowledge
[Table 1] and items of performing CPR [Table 2].

Table 1: Percentage of dentists who answered
correctly to CPR knowledge questions

Questions asked % of dentists
How do you evaluate the responsiveness in an 28.7
unconscious adult patient?

How do you assess airway in a person requiring CPR? 51.3
How do you assess for breathing in a person requiring CPR? 58.7
How do you give rescue breathing in adults? 38.7
How do you evaluate for circulation in adults? 28.7
What is the location for chest compressions in adults? 20
What is the rate of chest compression in adults? 25
What is the proper depth of chest compression in adults? 22.5
What is the ratio of chest compression to respiration 18.7
in adults?

CPR — Cardiopulmonary resuscitation

Table 2: Percentage of dentists who performed
items of CPR correctly

Items of CPR % of dentists
Checking for consciousness 25
Opening the airway by hyperextending the head 40.3
and lifting the chin up

Checking the breath 40
Providing two ventilation 30
Asking someone to call emergency service 80
Checking carotid pulse 25.6
Positioning the hands correctly for CPR 20
Performing chest compression effectively 15.7
performing rescue breathing effectively 29

CPR — Cardiopulmonary resuscitation
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At first, we performed a descriptive analysis of the collected
data. Then the data were analyzed using independent
samples t-test. An overall P = 0.05 was considered
statistically significant for comparisons.

RESULTS

Nearly 89% (n = 80) of the general dental practitioners
agreed to participate in this study. More than 73% of the
participant dentists were males with the mean age of 36.5
(* standard deviation, SD 9.6) years. The mean time since
graduation was 6.3 (+ SD7.2) years. With regard to CPR
training after graduation, 45% (n = 36) had attended some
types of training after graduation, while others had never
been trained.

In the verbal assessment about the CPR knowledge, 35%
(n = 28) answered none of the questions and nearly only
6% (n = 5) answered all of these questions correctly. The
percentage of dentists who answered correctly to each
verbal question is summarized in Table 1 and the number
of correct answers obtained from dentists is shown in
Figure 1. There was a meaningful difference between the
dentists who had been trained CPR after graduation and
those who had not been trained (P value < 0.001).

In the practical examination concerning CPR skills, only
3.75% (n = 3) were able to perform all CPR maneuvers
properly and all of them had been participated in some
CPR courses after graduation. Table 2 demonstrates the
percentage of dentists who performed each CPR skills
maneuver correctly and Figure 2 shows the number of
correct maneuvers performed by dentists.

DISCUSSION

This study investigated the CPR knowledge and skills
in the general dental practitioners in Hamadan city as
a sample of Iranian general dental practitioners. The
undergraduate courses in dentistry and also dental
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courses after graduation are equal through Iran because
they are determined by the Ministry of Health and Medical
Education of [ran. Therefore, the amount of CPR knowledge
and skills of general dental practitioners in Hamadan would
be indicating the amount of CPR knowledge and skills of
all the Iranian general dental practitioners.

In the present study, we decided to assess the dentists
CPR knowledge and skills by means of the information
which are presented in the latest edition of the reference
textbook of medical emergencies in the dental faculties of
Iran.” Notably, Iranian dentists are very familiar with this
textbook and use it as reference even after graduation.
As, the CPR algorithm which is presented in this textbook
has been derived from 2005 CPR guideline, inevitably
our assessment would be based on this guideline. But
the American Health Association (AHA) has changed the
guidelines for CPR in 2010. In these new guidelines,*¢ the
CPR sequence has changed from A-B-C (Airway-Breathing-
Circulation) to C-A-B. Accordingly, the chest compressions
should be initiated before ventilations. Likewise, the
acceptable depth of chest compression is at least 2 inches
(2005 recommendation was %2 to 2 inches), and the chest
compression rate must be at least 100 per minute (2005
recommendation was about 100 per minute). The final
change is elimination of look, listen, and feel maneuver and
rescuer should open the airway and deliver two breathes
after delivery of 30 chest compressions.

Therefore, there are some differences between these two
guidelines. For prevention of underestimation of dentists CPR
knowledge and skills, we considered both guidelines (2005
and 2010) in our investigation. Indeed, in accordance with
both guideline, we considered two answers for questions
number 3, 7, and 8 and for practical examination we decided
two different check lists. If a dentist performed CPR on the
basis of each of these guidelines, it would be accepted.

But none of the participants were familiar with 2010
guidelines and did not use the steps of those. Therefore, we
presented just the traditional CPR guidelines in this article.
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Figure 1: Number of correct answers achieved by dentists during the
verbal assessment of Cardiopulmonary resuscitation (CPR) knowledge
CPR - Cardiopulmonary resuscitation

Figure 2: Number of correct maneuvers made by dentists during the
practical assessment of Cardiopulmonary resuscitation (CPR) skills
CPR - Cardiopulmonary resuscitation
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Based on this study, the general dental practitioners in
Hamadan, Iran did not have adequate knowledge and
skills about CPR, because nearly 39% were not able to
answer any question correctly and nearly only 4% were
able to perform CPR properly on manikin. In fact, our
study indicated that nearly only 4% of general dental
practitioners in Hamadan, Iran had adequate knowledge
and skills to perform CPR properly in real condition. Similar
with our results, Indian'® and Brazilian'* dentists were not
prepared to perform CPR correctly.

In some studies as conducted by Skopa et al,'* and Laurent
etal,' close to 50% of participant dentists believed they
could perform CPR. Although this is not an acceptable
percent, but it is better than our results. The explanation
for this difference may be related to the different method
of research. It seems that practical examination is
more accurate than self-assessment questionnaire for
evaluation of CPR skills. For instance, Hussain et al,'®
used practical examination for evaluation of CPR ability
of dentists, and all of their candidates failed. Also in the
previous study about evaluation of the CPR knowledge
of dentists in Iran, 55% of dentists believed that they
were able to perform CPR, but only 37% answered CPR
questions correctly; whereas none of them had been
trained practically.'?

In contrast with our study, Greenwood et al, ' reported that
81% of participant dentists believed that they were able to
manage cardiopulmonary arrest. However, participants had
only one year experience in dentistry and also they had not
met any cardiac arrest during that year. As Hamasu et al,,*
and Jelink et al,** demonstrated, there is a meaningful
relation between dentist’s experience and dentist’s will
for learning CPR.

For increase the dentists’ knowledge and skills to
recognition and management of medical emergencies, there
should be sufficient training hours for both theoretical and
practical courses in undergraduate dental curriculum.

In some countries such as Germany, there are many
opportunities for dental students to learn medical
emergencies; for example, in Dresden, dental students
should participate in a 4-week emergency medicine
course.? In USA, teaching of medical emergencies is
mandatory in more than 95% of dental schools and 3-60
hours are dedicated for training medical emergencies.??

In Iran, before 2013 (the time of execution of this study),
only 4 hours had been dedicated for instruction of medical
emergencies without any practical training.?®> But now,
training curriculum of general dentistry is changed and
upon the new curriculum, 26 hours are dedicated for both
theoretical and practical medical emergencies training for
dental students.

Nevertheless, it should be emphasized that for
improving the CPR knowledge and skills of dentists,
it is necessary for dentists to participate in medical
emergency courses regularly after graduation. As
Kieser and Herbison?* showed that in spite of many
training hours for medical emergencies, managing
these emergencies was a paramount challenge for
dental students and dentists; also there was a high
level of stress in managing medical emergencies in
dental students. In fact, without enough exercise
after 12 months of learning, the significant amount of
information will be forgotten and after 18 months there
is no remained adequate skill.?®

These findings are in consistent with our result, where the
level of knowledge and skills of dentists who trained CPR
after graduation was significantly higher than the others.

However, theoretical courses are not sufficient in medical
emergency training. Le et al,, found that, although the
dental students were able to verbalize the protocol for
administration oxygen in medical emergencies, but only
50% of them were able to operate the tank to administer
oxygen properly to a patient during a simulated emergency
situation.?® For many years the simulation training has
been done successfully for medical students; therefore, it
seems that this method should be used for dental students
in order to training medical emergencies.?”®

CONCLUSION

The results of this study showed that the amount of CPR
knowledge and skills is inadequate in Iranian dentists,
although CPR training course increased the dentists’ CPR
knowledge and skill significantly.

ACKNOWLEDGEMENT

The authors would like to thank the Dental Research Center and
Vice Chancellor of Research, Hamadan University of Medical
Sciences, for supporting this study.

REFERENCES

1. Anders PL, Comeau RL, Hatton M, Neiders ME. The nature
and frequency of medical emergencies among patients in a
dental school setting. J Dent Educ 2010;74:392-6.

2. Mdaller MP, Hansel M, Stehr SN, Weber S, Koch T. A
state-wide survey of medical emergency management in
dental practices: Incidence of emergencies and training
experience. Emerg Med J 2008;25:296-300.

3. Phillips PS, Nolan JP. Training in basic and advanced life
support in UK medical schools: Questionnaire survey. BMJ
2001;323:22-3.

4. Futterman LG, Lemberg L. Cardiopulmonary resuscitation
review: Critical role of chest compression. Am J Crit Care
2005;14:81-4.

5. Brahams D. Death in the dentist's chair. Lancet 1989;2:991-2.

6. Hunter PL. Cardiac arrest in the dental surgery. Br Dent J
1991;170:284.

Nigerian Medical Journal | Vol. 56 | Issue 2 | March-April | 2015

Page | 151



7. Findler M, Galili D. Cardiac arrest in the dental offices. 18. Hussainl, Mathews RW, Scully C. Cardiopulmonary resuscitation
Report of six cases. Refuat Hapeh Vehashinayim skills of dental personnel. Br Dent J 1992;173:173-4.
2002;19:79-87, 103. 19. Greenwood M, Beattie A, Green R, Durham J. Aspects of

8. Kandray DP, Pieren JA, Benner RW. Attitudes of Ohio training in clinical medical sciences in dentistry (human
dentists and dental hygienists on the use of automated disease): Recent graduates’ perspectives from a UK dental
external defibrillators. J Dent Educ 2007;71:480-6. school. Eur J Dent Educ 2013;17:114-21.

9. Malamed SF. Medical emergencies in the dental office. 6" ed. 20. Hamasu S, Morimoto T, Kuramoto N, Horiguchi M, lwami T,
St. Louis: Mosby; 2007. p. 491-514. Nishiyama C, et al. Effects of BLS training on factors

10. Fredriksson M, Herlitz J, Nichol G. Variations in outcome in associated with attitude toward CPR in college students.
studies of out-of-hospital cardiac arrest: A review of studies Resuscitation 2009;80:359-64. ]
conforming to the Utstein guidelines. Am J Emerg Med 21. Jelinek GA, Gennat H, Celenza T, OBrien D, Jacobs I,
2003:21:276-81. Lync_h D. Community _ at_tltude_s towards performl_ng

11. Handley AJ, Koster R, Monsieurs K, Perkins GD, Davies S, cardlop_ulm_onary resuscitation in  Western Australia.
Bossaert L. European Resuscitation Council. European Resuscitation 2001;51 :2:_”_9'46' ]
resuscitation council guidelines for resuscitation 2005. 22. Clark MS, Wall BE, Tholstrom TC, Chr_lstensen EH, Payne BC_' A
Section 2. Adult basic life support and use of automated itr\:vsntg-zeea,:t]:”sc;vr:(;z?ssﬂnéeeynstg]::Ig(a)lo%rr];(;-gfgﬁéegducatlon

12. ?;f;:alsd:ﬂbéws;oer;i R:T—Ilfscét::(;?gpﬁlcsr?:r;gzySzeszus;-citation: 23. lIranian curriculum of dentistry, approved at 2007. p. 86; Persian.

! . . . - 24. Kieser J, Herbison P. Clinical anxieties among dental students.
Knowledge and personal experience in Iranian dentists. Pak J N Z Dent J 2000:96:138-9.
Med Sci 2007;23:296-/. . 25. Jabbour M, Osmond MH, Klassen TP. Life support courses:

13. Gupta T, Aradhya MR, Nagaraj A. Preparedness for Are they effective? Ann Emerg Med 1996;28:690-8.
management of medical emergencies among dentists in Udupi 26. Le TT, Scheller EL, Pinsky HM, Stefanac ,SJ, Taichman RS.
and Mangalore, Ind,'a' JAContfer.np Dent Pract 20_08;9:92-9' Ability of dental students to deliver oxygen in a medical

14. Arsati F, Montalli VA, FIono_ _FM, Rgmaccu’?\to JC, da emergency. J Dent Educ 2009;73:499-508.

Cunha FL, Cecanho R, et al. Brazilian dentists' attitudes about 27. Balmer MC, Longman LP. A practical one day medical
medical emergencies during dental treatment. J Dent Educ emergencies course for dentists and DCPs. Br Dent J
2010;74:661-6. 2008;204:453-6.

15. Sopka S, Biermann H, Druener S, Skorning M, Knops A, 78 Newby JP, Keast J, Adam WR. Simulation of medical
Fitzner C, et al. Practical skills training influences knowledge emergencies in dental practice: Development and evaluation
and attitude of dental students towards emergency medical of an undergraduate training programme. Aust Dent J
care. Eur J Dent Educ 2012;16:179-86. 2010:55:399-404.

16. Berg RA, Hemphill R, Abella BS, Aufderheide TP, Cave DM,

Hazinski MF, et al. Part 5: Adult basic life support: 2010

American Heart Association Guidelines for Cardiopulmonary How to cite this article: Jamalpour MR, Asadi HK, Zarei K.
Resuscitation and Emergency Cardiovascular Care. Circulation Basic life support knowledge and skills of Iranian general dental
2010;122:5685-705. practitioners to perform cardiopulmonary resuscitation. Niger Med

17. Laurent F, Augustin P, Nabet C, Ackers S, Zamaroczy D, J 2015;56:148-52.

Maman L. Managing a cardiac arrest: Evaluation of final-year Source of Support: Nil, Conflict of Interest: None declared.
predoctoral dental students. J Dent Educ 2009;73:211-7.

. |

Page | 152

Jamalpour, et al.: Basic life support knowledge and skills

Nigerian Medical Journal | Vol. 56 | Issue 2 | March-April | 2015




