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A B S T R A C T

Objectives: Dental patients may require invasive treatment, and awareness of their medical

conditions is essential for optimal care. We assessed the knowledge, perceptions, and atti-

tudes of dentists practicing in Saudi Arabia (SA) and their associations with managing

patients with common cardiac conditions.

Methods: A national survey of knowledge and attitudes of practicing dentists towards

patients with common cardiac conditions was conducted fromMay 2019 to July 2020 in SA.

The survey comprised a newly developed, validated, electronic, self-administered English

questionnaire.

Results: Overall, 282 dentists completed the survey, of whom 45.5% perceived cardiac

patients as difficult to manage, while 64.5% stated that they refer these patients to cardiol-

ogists before dental intervention. Regarding knowledge about cardiac conditions, 72%

achieved an overall knowledge score <55%; however, their infective endocarditis scores

were better. Consultants and specialists (P < .001), those with a PhD/board certification

(P = .013), dentists with prior education on cardiac patient management (P = .002), and those

working with a cardiologist (P = .016) scored higher on knowledge. Conversely, private den-

tists (P = .003) and those referring patients to cardiologists before treatment (P = .003) scored

lower. Dentists’ knowledge of cardiovascular diseases in women was low; only those who

believed women experience a greater risk of cardiac complications achieved a higher score.

Approximately 90.1% wished to receive education regarding cardiac patient management.

Conclusions: Knowledge of cardiac patient management was suboptimal in this study. Den-

tists perceived cardiac patients as difficult to manage, but wished to learn more regarding

optimal management. Thus, postgraduate education programmes that promote optimal

dental management strategies for cardiac patients are necessary.

� 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.

This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Key words:
Knowledge

Attitude

Dentist

Cardiac patient

Cardiac disease

Cardiovascular disease in women
cal Sciences, College
man University, PO

ail.com

Elsevier Inc. on behalf of FDI World Dental Federation. This is an open access article under
mons.org/licenses/by-nc-nd/4.0/)
Introduction

It is essential for dentists to know how their patients’ dental

diagnoses and planned treatment may impact their medical

condition and dental treatment. Such information signals
that modifications to standard treatment strategies may be

required.1 Cardiovascular disease (CVD) is the most common

medical condition encountered in dental practice.2 Patients

with underlying ischemic heart disease, arrhythmias, and

valvular heart disease compose a significant portion of those

presenting for dental treatment,2-4 and many dentists con-

sider their management to be challenging. For example, inva-

sive dental procedures can be complicated by infective

endocarditis (IE) in at-risk patients and excessive bleeding in

patients using anticoagulant treatment.5,6 Additionally, the
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presence of epinephrine in local anaesthetics may contribute

to deleterious haemodynamic changes in susceptible

patients.2,7 Inadequate knowledge of optimal management

strategies for these patients may lead to improper interven-

tions or unnecessary delays in treatment.8

Dental management of patients with common cardiac and

cardiac-related issues has been addressed through the devel-

opment of guidelines,5 publications,3,9-13 and recommenda-

tions posted on dental association websites.14 Dentists

should be aware of these recommendations and take neces-

sary precautions while providing appropriate care and man-

aging any possible complications or emergencies arising

during treatment. Exploring the attitudes and knowledge of

dentists towards patients with common cardiac conditions

can help identify gaps in clinical knowledge and guide proce-

dures that can improve care and outcomes.

Previous studies investigating dentists’ awareness of com-

mon cardiac problems assessed a limited scope of cardiac

issues, primarily infective endocarditis15,16. Therefore, a com-

prehensive national survey is expected to be more informa-

tive. This study, performed in Saudi Arabia (SA), assessed

dentists’ knowledge of, and attitudes towards patients with

many commonly encountered cardiac conditions and factors

affecting them.
Materials andmethods

Study design and ethical considerations

A national online survey was conducted from May 1, 2019, to

July 30, 2020, to measure knowledge, attitudes, and manage-

ment approaches of practicing dentists in SA towards

patients with common cardiac conditions. Ethical approval

was obtained from the Princess Nourah Bint Abdulrahman

University Institutional Review Board (Log Number: 19−0031,
January 24, 2019); the study was performed in accordance

with the Declaration of Helsinki. Participants were informed

in the questionnaire’s introduction that completion would be

considered as their consent to participate.

Questionnaire development

We developed a new, electronic, self-administered English

questionnaire based on published guidelines,5 information

from the oral health topics section of the American Dental

Association website,14 and other sources.10 The questionnaire

comprised 37 questions (Appendix A). Eight questions

explored participants’ demographic data, educational levels,

workplace, and experiences. Twenty-nine single- and multi-

ple-answer closed-ended questions examined their knowl-

edge (13 general cardiology questions and 1 four-item

question about CVD in women) and attitudes (15 questions)

towards managing patients with common cardiac problems.

The knowledge questions explored their perceptions of the

following: IE prophylaxis (IEP) and risk; periprocedural man-

agement of anticoagulants and antiplatelets; epinephrine use

in local anaesthesia for cardiac patients; and cardiac disease

in female patients. Attitude questions explored their views,

experiences, prior education on managing cardiac patients,
automated external defibrillator (AED) use in the dental set-

ting, and workplace readiness for cardiac emergencies. After

validation by the authors, the questionnaire was validated in

a sample of the target population (n = 15) who were not

included in the study. Cronbach’s alpha for the knowledge

questions was 0.719. The questionnaire was formatted using

Google Forms survey administration software and posted on

its website.

Target population and sample size calculation

The survey link was sent twice by e-mail to all registered den-

tists in SA (n = 22,434) through the Saudi Commission for

Health Specialties. The questionnaire was also distributed by

e-mail and the WhatsApp mobile application to all members

of the Saudi Dental Society and the deans of dental colleges

in SA so they could be distributed to affiliated academic staff,

consultants, specialists, residents, and general practitioners.

Based on the expectation of 85% knowledge,17 we aimed to

survey at least 196 participants to achieve a minimum preci-

sion level of 5% for the 95% confidence interval of knowledge

level.18

Statistical analysis

The knowledge question results were analyzed using the

answer key developed and used previously. They were

reported as the percentage of total questions answered accu-

rately. Categorical variables were reported as numbers and

percentages. Continuous variables were expressed as means

and standard deviations. A comparison of knowledge levels

between groups defined by the participants’ characteristics

was based on the Chi-square test, Fisher’s exact test, or anal-

ysis of variance, as appropriate. A P value ≤ .05 was consid-

ered significant. All analyses were conducted using SAS 9.4

(SAS Institute Inc.).
Results

Baseline characteristics of participants

A total of 282 dentists (55.3% female) completed the survey

(response rate = 1.3%). Of the respondents, 63.8% were Saudi.

Participants’ baseline characteristics, educational levels, spe-

cialties, present occupations, and workplaces are displayed

in Table 1.

Participants’ knowledge of management of patients with
common cardiac conditions

Table 2 summarises participants’ knowledge of the 13 ques-

tions about patients with common cardiac conditions and

their dental management. The overall mean knowledge score

for the 13 questions was 6.1. The majority (72%) of partici-

pants achieved a score of less than 55%. Only 5.7% achieved a

score of 85% or more. The knowledge scores of the IEP ques-

tions were better than those regarding anticoagulants, anti-

platelets, and epinephrine use in local anaesthesia. The

Figure details the results of the first 2 knowledge questions



Table 1 – Baseline characteristics of the study participants.

Characteristic No. (%)

Age group

≤25 years 13 (4.6)

26-35 years 125 (44.3)

36-45 years 78 (27.7)

46-55 years 52 (18.4)

56-65 years 13 (4.6)

>65 years 1 (0.4)

Sex

Female 156 (55.3)

Male 126 (44.7)

Nationality

Saudi 180 (63.8)

Non-Saudi 102 (36.2)

Highest level of education achieved

Bachelor’s degree 127 (45.0)

Diploma 2 (0.7)

Master’s degree 81 (28.7)

PhD/board certification 63 (22.3)

Fellowship after board certification 9 (3.2)

Occupation

Intern 7 (2.5)

General practitioner 112 (39.7)

Resident 33 (11.7)

Specialist 76 (27.0)

Consultant 54 (19.1)

Specialty

Dental anaesthesiology 1 (0.4)

Dental public health 4 (1.4)

Endodontics 33 (11.7)

Oral and maxillofacial 22 (7.8)

Orthodontics and dento-facial orthopaedics 15 (5.3)

Pediatric dentistry 24 (8.5)

Periodontics 9 (3.2)

Prosthodontics 36 (12.8)

Restorative dentistry 19 (6.7)

Not specialised 119 (42.2)

Years of experience

≤1 year 35 (12.4)

>1-5 years 53 (18.8)

6-10 years 56 (19.9)

11-15 years 45 (16.0)

16-20 years 29 (10.3)

21-25 years 25 (8.9)

>25 years 39 (13.8)

Current workplace

Ministry of Health (clinics) 44 (15.6)

Ministry of Health (hospital) 41 (14.5)

Private sector (employed) 85 (30.1)

Private sector (own practice) 10 (3.5)

University setting 64 (22.7)

Other 38 (13.5)
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that explored knowledge of cardiac and dental indications for

IEP. Most participants correctly identified history of IE (74.5%)

and presence of artificial heart valves (72.7%) as cardiac indi-

cations for prescribing IEP, and most considered hypertrophic

cardiomyopathy and calcified aortic stenosis as non-indica-

tions for IEP. Only 50% of participants thought that IEP is not

recommended for rheumatic heart disease. Regarding dental

indications for IEP, 90.1% and 84.4% of participants correctly

identified tooth extraction and procedures involving gingival

tissue or periapical region manipulation as indications for
IEP, respectively; however, only 32% thought that it is indi-

cated for teeth cleaning.

Factors affecting knowledge scores

There was no significant association between participants’

knowledge scores of the 13 general cardiology questions and

age, sex, and years of experience (≤5 years compared to ≥6
years). A significant association was detected between knowl-

edge scores and education and occupation; specifically,

higher overall mean scores were observed for those with a

PhD and/or board certification than for those with a bach-

elor’s or master’s degree (6.7 § 2.5 vs 5.8 § 2.6; P = .013) and

for consultants and specialists than for general practitioners,

residents, and interns (6.6 § 2.4 vs 5.6 § 2.7; P < .001). Signifi-

cantly lower knowledge scores were observed for those work-

ing in the private sector (5.4 § 2.4) than for others (6.4 § 2.7;

P = .003). Conversely, significantly higher scores on managing

cardiac patients were observed in those who received prior

education (P = .002) and those working with a cardiologist

(P = .016). Lower scores were observed in those referring all

patients to a cardiologist prior to management (P = .003) than

for all other participants (Table 3).

Participants’ attitudes, practices, prior education, and
experience and their associations with cardiac patient
management

Table 4 details the perceptions, attitudes, prior experiences,

and education of participants and their associations with

managing cardiac patients. Approximately half (45.4%) per-

ceived managing the care of these patients as difficult. Their

primary concern was the risk of dental complications (57.8%).

Among patient categories, those with coronary artery disease

(34.4%) and those using blood thinners (24.8%) were perceived

as the most difficult to manage. Most (64.5%) dentists

reported that they refer cardiac patients to a cardiologist for

advice prior to dental treatment, and approximately one-

third indicated that they treat some (19.1%) or all (11.3%) of

these patients themselves (Table 4).

Approximately one-third of respondents (29.8%) encoun-

tered patients with symptoms indicating a cardiac emer-

gency, and 2.8% have used an AED in the dental setting. The

majority (62.4%) received education on managing cardiac

patients; 81.8% of them were satisfied with this education.

However, 90.1% indicated that they desired more education.

Awareness of IE guidelines, AED, basic life support (BLS) certi-

fication, advanced life support (ALS) certification, and work-

place conditions are shown in Table 4. Approximately 22.7%

of the participants were not aware of AEDs, and another

24.1% never received AED training. Only 49.7% of dentists

reported having an AED at their workplace.

Perception and knowledge of CVD in women

Table 5 shows responses to questions exploring dentists’

knowledge and perceptions of CVD in women. Most thought

that the risk of CVD complications is equal in both female

and male patients following invasive dental procedures.

About one third (34.0%) considered the risk to be higher in



Table 2 – Responses to the knowledge questions about patients with common cardiac conditions and their dental
management.

Question Correct response No. (%)

Knowledge regarding IEP

1. Cardiac indications for IEP Total score of at least 9 (>80%) 93 (33.0)

2. Dental procedures necessitating IEP use Total score of at least 8 (≥80%) 186 (66.0)

3. Which IEP regimen for adults? Amoxicillin 2 g at 1 h before the procedure 229 (81.2)

4. Which IEP regimen for adults with a penicillin allergy? Clindamycin 600 mg orally at 1 h before the procedure 188 (66.7)

5. If a patient forgets to use IEP before appointment, then what

would you recommend?

The recommended antibiotic dose can be administered imme-

diately before the procedure

53 (18.8)

Mean (SD) 2.7 (1.3)

Knowledge regarding anticoagulants and antiplatelets

6. What do you recommend regarding blood thinners (anticoa-

gulants and antiplatelets) prior to routine dental procedures?

Not necessary to alter anticoagulants or antiplatelets 109 (38.7)

7. What do you recommend regarding blood thinners prior to

procedures associated with increased bleeding risks (eg,

surgery)?

Any modification should be performed after consulting the

patient’s physician

157 (55.7)

Mean (SD) 0.9 (0.8)

Knowledge of epinephrine in local anaesthesia for cardiac patients

8. Regarding epinephrine in local dental anaesthetics, which of

the following statements is correct?

The risk varies among patients with cardiac conditions 172 (61.0)

9. If you think there is risk associated with local epinephrine,

then which cardiac patients are at increased risk with its use?

Patients with unstable coronary syndromes, severe valve dis-

ease, and arrhythmia

114 (40.4)

10. What is the recommendation regarding elective dental

treatment with the use of local epinephrine for high-risk

patients?

The procedure should be postponed until the cardiac status is

optimised

199 (70.6)

11. Following myocardial infarction, what is the recommended

wait period before elective dental surgery?

4-6 weeks 53 (18.8)

12. Which is correct regarding local epinephrine for patients

with acute/unstable cardiac disease who require emergent

dental care?

Epinephrine should be minimised and used with caution 59 (20.9)

13. Which of the following is true regarding epinephrine use for

stable cardiac patients?

It is desirable to minimise the amounts of epinephrine used 96 (34.0)

Mean (SD) 2.5 (1.5)

Total score

Answered ≤7 questions correctly (score ≤55%) − 203 (72.0)

Answered 8−10 questions correctly (score 60%−75%) − 63 (22.3)

Answered 11−13 questions correctly (score ≥85%) − 16 (5.7)

Mean (SD) − 6.1 (2.6)

IEP, infective endocarditis prophylaxis; SD, standard deviation.
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men, while a small percentage thought that the risk is higher

in women (15.6%).

Answers to questions regarding CVD in women show that

knowledge is lacking in this area. The mean score for the 4

questions was 1.3 (SD § 1.1) (Table 5). Unlike their knowledge

score of general cardiology issues, there was no association

between scores for CVD in women questions and any of the

studied parameters, except for the belief that women are at a

higher risk for CVD complications with dental interventions.

On the other hand, participants with higher general cardiol-

ogy scores were more likely to underestimate CVD risk in

women (Table 3).
Discussion

This comprehensive survey explored different aspects of

knowledge and attitudes of dentists and their associations

with managing patients with a variety of cardiac conditions.

The results indicate that many dentists, involved in all spe-

cialties, have suboptimal knowledge of dental interventions

related to managing cardiac patients. Only 5.7% answered
85% or more (11 or more) of the knowledge questions cor-

rectly, while most (72%) answered less than 55% of the ques-

tions correctly. Improved knowledge scores were linked to

higher academic degrees, senior positions, prior education on

cardiac patient management, and the presence of a cardiolo-

gist at a dentist’s workplace. In addition, approximately half

of the participants reported some difficulty managing cardiac

patients, and 64.5% of all participating dentists refer these

patients to a cardiologist for advice prior to dental treatment.

A substantial number (90.1%) of participants expressed inter-

est in receiving postgraduate education on dental manage-

ment of cardiac patients. While the response rate was very

low, the data identified significant knowledge gaps in dental

management of cardiac patients and emphasised the impor-

tance of continuous education. Potentially modifiable reasons

for the observed knowledge gap include lack of education on

cardiac patient management, absence of communication

with a cardiologist at the workplace, and lower academic

degrees. Awareness of this kind of dental management is

essential since it may decrease cardiac risks associated with

inappropriate treatment16 and reduce inappropriate referral

rates and the risk of antibiotic resistance.19 To the best of the



Figure –Knowledge regarding infective endocarditis prophylaxis.
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authors’ knowledge, this is one of the most comprehensive

surveys on this topic and the first nationwide survey in SA.

Knowledge of dental management of patients with common
cardiac conditions

Surveys exploring dentists’ knowledge of cardiac patient

management have been conducted in many countries.15,19-25

A wide range of knowledge has been observed, although it
generally appears poor.19,22-24 Overall knowledge scores

observed during our study were low; however, there are no

similar detailed surveys with which to compare ours, since

other studies commonly evaluated single cardiac issues (eg,

IE). Compared with other studies on IE, our study indicated

that 81.2% of participants identified 2 g of oral amoxicillin as

first-line treatment for IE. These results are better than those

observed in SA (63.9%) a few years ago26 and are among the

highest reported in the world. A study performed in Shiraz,



Table 3 – Association between participants’ characteristics and knowledge levels.

Knowledge about the management
of common cardiac conditions

Knowledge about CVD
in women

Score Score

Comparison variables Mean (SD) P Mean (SD) P

Sex .711 .337

Female 6.1 (2.7) 1.2 (1.1)

Male 6.0 (2.6) 1.4 (1.1)

Age (years) .958 .779

≤35 6.1 (2.7) 1.3 (1.1)

≥36 6.0 (2.5) 1.3 (1.1)

Education .013 .695

PhD/board-certified/fellow-

ship after board

certification

6.7 (2.5) 1.3 (1.1)

Others 5.8 (2.6) 1.3 (1.1)

Occupation < .001 .538

Intern, general practitioner,

or resident

5.6 (2.7) 1.3 (1.0)

Specialist or consultant 6.6 (2.4) 1.3 (1.2)

Years of experience .770 .572

≤5 6.0 (3.0) 1.2 (1.1)

≥6 6.1 (2.5) 1.3 (1.1)

Workplace .004 .220

Ministry of Health 6.2 (2.7) 1.2 (1.0)

Private sector 5.4 (2.4) 1.3 (1.1)

University setting 6.1 (2.4) 1.3 (1.2)

Other 7.2 (3.2) 1.6 (1.1)

Workplace .814 .983

University setting 6.1 (2.4) 1.3 (1.2)

Others 6.0 (2.7) 1.3 (1.1)

Workplace .003 .654

Private sector 5.4 (2.4) 1.3 (1.1)

Others 6.4 (2.7) 1.3 (1.1)

Workplace .455 .293

Ministry of Health 6.2 (2.7) 1.2 (1.0)

Others 6.0 (2.6) 1.3 (1.1)

Prior education regarding

the dental approach for

patients with common

cardiac problems

.002 .387

Yes 6.5 (2.6) 1.4 (1.1)

No 5.5 (2.4) 1.3 (1.1)

Management difficulty

rating

.610 .616

Significantly more difficult

or somewhat more

difficult

6.0 (2.6) 1.3 (1.2)

Others 6.1 (2.7) 1.3 (1.1)

Management .003 .786

Refer to a cardiologist 5.7 (2.4) 1.3 (1.1)

Other 6.7 (2.9) 1.3 (1.1)

ALS/BLS Certification .932 .769

ALS certification and ALS

and BLS certifications

6.0 (3.1) 1.3 (1.0)

Other 6.1 (2.6) 1.3 (1.1)

Cardiologist at the

workplace

.016 .173

Yes 6.6 (2.8) 1.4 (1.1)

No 5.8 (2.4) 1.2 (1.1)

Perceptions regarding risk

of cardiovascular compli-

cations following dental

treatment in men and

women

.029 < .001

(continued)
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Table 3 (Continued)

Knowledge about the management
of common cardiac conditions

Knowledge about CVD
in women

Score Score

Comparison variables Mean (SD) P Mean (SD) P

The risk is higher for male

patients.

6.5 (2.5) 1.3 (1.1)

The risk is higher for female

patients.

5.3 (2.6)^ 1.8 (1.2)*

The risk is equal. 6.0 (2.7) 1.1 (1.0)

CVD, cardiovascular disease; BLS, basic life support; ALS, advanced life support.

* P < .001 for comparison with the other 2 groups combined.
^ P = .027 for comparison with the other 2 groups combined.
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Iran, indicated that 75% of general dentists chose amoxicillin

and 57% identified the correct dose21; meanwhile, in Lebanon,

63.9% identified the correct dose and 34% knew the timing of

administration.19 In Japan, only 14.4% of dentists used amoxi-

cillin as IEP, and diverse dosages and timing were reported.22

Regarding indications for IEP, we observed better partic-

ipants’ knowledge of dental procedures necessitating IEP,

compared to cardiac indications for IEP (Table 2). This dis-

crepancy has been observed by other investigators16,27 and

both under- and overuse of IEP has been reported.16,20,21,28

Interestingly, a recent study involving cardiologists found

decreased accuracy in identifying invasive dental procedures

necessitating IEP use compared to the identification of predis-

posing cardiac conditions.29 Caregivers are usually focused

on their areas of expertise and may be uninformed about

important related specialities. Education on both the dentist’s

and cardiologist’s part, and an improvement in communica-

tion, could reduce this knowledge gap.

There are few studies on knowledge and attitudes of den-

tists towards other cardiac-related issues, such as managing

antithrombotic medications,24,25,30 resuscitation skills,31-33

the use of AED,33,34 and cardiac side effects of local dental

anaesthesia.35,36 Most dentists are more aware of older anti-

coagulant and antiplatelet medications than they are of novel

anticoagulants. In general, dentists overestimate bleeding

risks, which makes them overly cautious and steers them

towards consulting a physician before performing invasive

dental procedures on patients using anticoagulation treat-

ment; thromboembolic events are their major concern.25 The

results of a survey on dental extractions in patients receiving

vitamin K antagonists for mechanical heart valves, com-

pleted by general dentists in Spain, indicated that 84.1%

referred these patients to a specialist for advice. Among den-

tists who manage patients themselves (15.9%), 60.5% indi-

cated that they would replace oral anticoagulation with low-

molecular-weight heparin, and only 39.5% indicated that

anticoagulation should not be modified. Approximately 83.7%

of these participants did not find it necessary to request an

international normalised ratio (INR).24 A survey of dental fac-

ulties in the United States revealed discrepancies between

participants’ knowledge and teaching practices, with many

dental faculty members teaching their students to discuss

altering warfarin therapy for routine procedures, including
cleaning, with medical providers and patients. Approxi-

mately two-thirds of them realised that an INR of 2.0 to 3.0 is

acceptable prior to dental procedures. These observations

indicate that teaching materials should be frequently

updated and continuing education should be provided for

practicing dentists to equip themwith current knowledge.30

As many as 97.2% of the participants in our study were

BLS- and/or ALS-certified. This is important because these

skills can be lifesaving should a cardiac emergency occur.

However, evidence suggests that BLS skills deteriorate rapidly

for dentists.37 In a study performed in Poland, 41.3% of partic-

ipating dentists believed that their ability to manage sudden

cardiac arrest was insufficient.33 Therefore, suggestions such

as specialised life support courses for undergraduate and

postgraduate dentists,33 with emphasis on cardiovascular

events more likely to occur in dental offices,37 and a broader

availability of emergency medical equipment33 has been

offered to overcome some of these issues. Dentists’ knowl-

edge of other aspects of cardiac patient management, includ-

ing dental management of hypertensive patients, patients

with heart failure, and those who develop angina in the den-

tist’s office or have implanted devices are also important.

Optimal management of stress and anxiety in these patients,

and knowledge of drug interactions of cardiac medications,

are equally important topics to be explored in future

research.38-40

Factors influencing knowledge score of common cardiac
conditions

Significant associations between knowledge scores and edu-

cation level and occupation were detected. Higher overall

mean scores were observed for those with a PhD and/or board

certification than for those with only a bachelor’s or master’s

degree and for consultants and specialists than for general

practitioners, residents, and interns. These findings agree

with previous observations of a positive correlation between

dentists' knowledge level and level of education.41-43 Unlike

previous studies,27,28 we found no significant difference

between knowledge scores of participants working at dental

faculties and other participants. However, significantly lower

knowledge scores were observed in participants working in

the private sector than for others. Although improved



Table 4 – Perceptions, attitudes, prior experiences, and education of the participants.

Questionnaire item No. (%)

Participants’ perceptions, attitudes, and general approach to managing cardiac patients

How do you rate the difficulty managing cardiac patients compared to other patients?

a) Significantly more difficult to manage 17 (6.0)

b) Somewhat more difficult to manage 111 (39.4)

c) Similar in terms of difficulty 85 (30.1)

d) Somewhat easier to manage 46 (16.3)

e) Very easy to manage 23 (8.2)

If you think that cardiac patients pose difficulties in your practice, then why is that in your opinion?

a) Lack of knowledge regarding acceptable interventions for each cardiac condition 3/128 (2.3)

b) Clinical background inadequately conveyed to me 16/128 (12.5)

c) Not aware of side effects and interactions of their medications 15/128 (11.7)

d) They are unstable and at high risk for medical complications 19/128 (14.8)

e) They are at high risk for dental complications 74/128 (57.8)

f) Other 1/128 (0.8)

Which patients do you consider most difficult to manage?

a) Patients using blood thinners 70 (24.8)

b) Patients with arrhythmias 30 (10.6)

c) Patients with coronary artery disease and who have had heart attacks 97 (34.4)

d) Patients with prior heart surgery 48 (17.0)

e) Patients with valve problems 37 (13.1)

In general, what is your approach to cardiac patients who come to your clinic?

a) Always request advice from an experienced dentist prior to management 12 (4.3)

b) Refer them all to more experienced colleagues 2 (0.7)

c) Manage all patients 32 (11.3)

d) Manage some patients 54 (19.1)

e) Refer them all to a cardiologist before any procedure 182 (64.5)

Prior experience with and education regarding cardiac patients

Have you ever encountered patients with symptoms that may indicate a cardiac emergency?

a) Yes 84 (29.8)

b) No 186 (66.0)

c) I do not know 12 (4.3)

Have you received education regarding the dental approach to patients with common cardiac problems?

a) Yes 176 (62.4)

b) No 95 (33.7)

c) I do not know 11 (3.9)

If you have received education, then how would you describe your satisfaction with it?

a) Very satisfied 52/176 (29.5)

b) Somewhat satisfied 92/176 (52.3)

c) Neither satisfied nor dissatisfied 19/176 (10.8)

d) Somewhat dissatisfied 11/176 (6.3)

e) Very dissatisfied 2/176 (1.1)

Do you wish to receive education regarding the dental approach to patients with common cardiac problems?

a) Strongly agree 194 (68.8)

b) Somewhat agree 60 (21.3)

c) Neither agree nor disagree 16 (5.7)

d) Somewhat disagree 6 (2.1)

e) Strongly disagree 6 (2.1)

Regarding infective endocarditis guidelines, which of the following describes you best?

a) Not aware of guidelines 15 (5.3)

b) Aware of guidelines but I have not read them 21 (7.4)

c) I know the guidelines but I do not know how to apply them, so I consult a cardiologist 52 (18.4)

d) I know the guidelines and can apply them, but I still consult a cardiologist 170 (60.3)

e) I know the guidelines well and apply themwithout consulting a cardiologist 24 (8.5)

Regarding BLS/ALS certification, which one of the following describes your present status?

a) No ALS or BLS certification 8 (2.8)

b) BLS certification only 233 (82.6)

c) ALS certification only 4 (1.4)

d) ALS and BLS certifications 37 (13.1)

Regarding AED, which of the following statements describes your status?

a) Not aware of AED 64 (22.7)

b) Aware of AED but never received training 68 (24.1)

c) Had training but never used AED 142 (50.4)

d) Had training and used AED 8 (2.8)

(continued)
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Table 4 (Continued)

Questionnaire item No. (%)

Workplace conditions of the participants in relation to their management of cardiac patients

Do you have an AED where you work?

a) Yes, in the dental clinic 69 (24.5)

b) Yes, in the building where I work 71 (25.2)

c) No 71 (25.2)

d) I do not know 71 (25.2)

What is your opinion regarding the use of AED in the dental setting if cardiac arrest occurs?

a) Should be used by trained dentists during emergencies 206 (73.0)

b) Should not be used by trained dentists during emergencies 29 (10.3)

c) I do not know 47 (16.7)

Is there a cardiologist at your workplace who you can consult regarding the management of cardiac patients?

a) Yes 110 (39.0)

b) No 159 (56.4)

c) I do not know 13 (4.6)

AED, automated external defibrillator; BLS, basic life support; ALS, advanced life support.

304 a l -moha i s s e n e t a l .
knowledge levels have been observed for women and those

with ≤5 years of professional experience with IEP,27 there was

no significant association between participants’ knowledge

scores and participants’ age, sex, or years of experience

(≤5 years compared to ≥6 years), which was similarly

reported by Lopez-Jornet et al. regarding dentists in Spain.24

The effect of time since publication of guidelines on dentists’

knowledge of IEP is not well established. We noticed an

increase in knowledge of the recommended antibiotic com-

pared to previous studies from SA.26 Other investigators have

similarly observed an increase in knowledge of dental proce-

dures requiring IEP, while knowledge of medical conditions

hardly changed over time.43

Importantly, we observed significantly higher scores for

participants who received prior education on cardiac patient

management and for those who worked with a cardiologist.

This likely reflects improved information through both struc-

tured learning and positive communication with a cardiologist.

Good communication between the dentist and physician is

paramount tomaximise a patient’s dental and overall health.44
Table 5 – Knowledge and attitude of the participants regarding c

Questionnaire item

What is your opinion regarding the risk of cardiovascular complications fol

a) The risk of cardiovascular complications is higher in male patients.

b) The risk of cardiovascular complications is higher in female patients.

c) The risk of cardiovascular complications is equal in female and male pati

Questionnaire item

Knowledge regarding cardiovascular disease in female patients

1- Women have a higher risk of cardiovascular disease than breast cancer

2- Women are not at risk for heart attack until after menopause

3- Smoking impacts a greater risk of heart disease in women compared to m

4- Diabetic women have a greater risk of heart disease compared to diabetic

Total score

0

1

2

3

4

Mean (SD)
Evidence suggests that clinical audits can improve manage-

ment strategies, thus leading to more rational patient manage-

ment.45 Conversely, lower scores were recorded for those who

refer all patients to a cardiologist before management. The lat-

ter is likely a natural consequence of inadequate knowledge

and implies a lack of direct communication and discussion. All

these findings highlight the importance of continued educa-

tion and training on managing such medically complex

patients in order to provide themwith optimal dental care.25 It

has been suggested that dentists should receive in-service

training to stay up-to-date with current practices.27 In one

study, more than 80% of participants who received postgradu-

ate continuing education courses or reviewed the literature

had adequate knowledge of cardiac conditions related to IEP,

and 93.8% were aware of the preoperative dosage of amoxicil-

lin in these cases.46 Educational programmes should not, how-

ever, negate establishing communication between

cardiologists and dentists. Instead, a relationship should be

fostered to reduce the cardiovascular risk of cardiac patients

undergoing dental procedures.45,47
ardiovascular disease in female patients.

No. (%)

lowing invasive dental treatment in men and women?

96 (34.0)

44 (15.6)

ents. 142 (50.4)

Correct response No. (%)

True 65 (23.0)

False 109 (38.7)

en True 110 (39.0)

men True 81 (28.7)

89 (31.6)

69 (24.5)

83 (29.4)

34 (12.1)

7 (2.5)

1.3 (1.1)



dent i s t s and ca rd i a c p a t i en t s 305
Dentists’ perceptions of managing patients with cardiac
conditions

Approximately half of the participants reported that they per-

ceived some difficulty managing cardiac patients. Dental

treatment of patients with coexisting CVD is often associated

with concerns about potential complications during treat-

ment. A better understanding of these conditions, as well as

availability of prophylactic and remediable measures taken

to deliver safe dental care, can help alleviate these fears.2

Approximately 90% of participants in our study were inter-

ested in receiving postgraduate education to learn how to

manage patients with common cardiac conditions (Table 4).

These results agree with prior reports indicating that up to

94% of dentists requested postgraduate education on this

topic.28 There was no association between perceived diffi-

culty and knowledge levels in our study, which is in accor-

dance with observations in France by Cloitre et al., who found

a discrepancy between the perceived and actual knowledge

of participants.23

Dentists’ perception and knowledge of CVD in women and
factors predicting the knowledge score

The issue of sex differences in dental patients has long been

recognised.48 Regarding dental complications, a recent study

found that 2.4% of women presented with dental complica-

tions following oral surgery compared to 1.1% of men.49 Little

is known about cardiac complications following invasive den-

tal interventions in women. Following non-cardiac surgery,

limited evidence suggests that there are no sex differences in

major adverse cardiac events50; however, the literature is

evolving andmany issues remain to be firmly established,51,52

including the effect of sex on patients’ risk. In general,

women with cardiac disease experience greater morbidity

and mortality compared to men.53 Women also have a higher

risk of bleeding and ischemic complications54,55 and are at a

greater risk for complications following coronary artery

bypass surgery.55,56

Further, the CVD risk factors are more complex in women,

and even traditional risk factors pose a different risk among

them.53 Our results show that the participants knowledge of

CVD in women and its risk factors, including smoking and

diabetes mellitus, is deficient. Similar to observations from

studies involving physicians,57 many dentists underesti-

mated the impact of tobacco use as a risk factor for coronary

artery disease on women’s health. We found that an

increased perception of complications risk among women

was the only significant predictor of higher knowledge scores

of this topic, as opposed to the knowledge scores of general

cardiology issues. This conforms with current evidence

showing that physicians tend to underestimate CVD risk in

women and that the perception of risk was the main factor

associated with CVD preventive recommendations by

them.58 In general, the data on health care workers’ aware-

ness of CVD in women are limited, and to the best of the

authors’ knowledge, this is the first study to explore dentists’

perception and knowledge towards CVD in women. Further

studies on this important topic are recommended and are

expected to be informative.
Conclusions

This study found that dentists in SA have suboptimal knowl-

edge about managing cardiac patients and identified poten-

tial areas of improvement. Additionally, approximately half

of the dentists surveyed perceived cardiac patients as difficult

to manage, but the vast majority of participants expressed

interest in receiving education regarding this topic. This

study highlights the importance of continuing postgraduate

educational programmes for dentists. Improved communica-

tion between dentists and cardiologists is another critical

aspect that needs further development.
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