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Introduction
Bisphosphonates (BP) are antiresorptive 

drugs used to treat bone metastases, multiple 
myeloma, osteoporosis, and other bone diseas-
es (1, 2). Despite the beneficial effects of BP, 
many patients sought medical service due to 
necrotic jawbones with unknown etiology in 
the early 2000s. Marx was the first person to 
suggest a link between osteonecrosis and the 

use of BP in 2003 (3).
Since then, many studies have been performed 
to investigate the association between BP and 
BP-dependent maxillary osteonecrosis of the 
jaw (BRONJ). It should be noted that osteone-
crosis is the death of a bone due to a defect 
in the blood supply (4).The term BRONJ de-
fines an exposed bone that lasts longer than 2 
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Introduction: Bisphosphonates (BP) have recently been used in the treatment 
of bone diseases. The BP-related osteonecrosis of the jaw (BRONJ) is a severe 
complication of long-term usage of BP and can lead to serious consequences. This 
study aimed to evaluate the level of awareness and performance of dentists and 
senior dental students in Bandar Abbas, Iran, regarding the treatment of patients 
who take BP.
Method: In this cross-sectional study, a questionnaire, based on the standard 
guidelines, was handed out to dentists and senior dental students in Bandar Abbas 
city. Variables, such as gender, age, level of awareness, and performance when 
treating the aforementioned patients were taken into account. The collected data 
were analyzed using Kolmogorov-Smirnov, Levene, chi-squared, and independent 
t-test.
Result: The performance index was 11.8±2.82 in dentists and 14.29±5.8 in senior 
dental students which indicates a significant difference between them in terms of 
performance when treating BRONJ in patients taking BP. However, no significant 
difference was observed in terms of their knowledge. 
Conclusion: The level of performance and knowledge in most dentists and dental 
students was intermediate and policies should be made to raise their abilities.
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months in patients consuming BP (5). 
The exact mechanism of BRONJ is still un-

clear (6); however, some risk factors, such as 
dentoalveolar surgery, periodontal disease, 
denture use, duration of therapy, type of BP, 
and route of administration have been iden-
tified (7). The prevalence of BRONJ in people 
taking oral BP is 0.1-0.001% while it can vary 
to 1-12% in patients taking intravenous BP 
(8,9). Nowadays, the term medication-related 
osteonecrosis of the jaw (MRONJ) is used in-
stead of BRONJ (10).The MRONJ has a critical 
effect on the quality of life of patients. They 
might suffer from pain, esthetic outcomes, and 
in some cases infections (11,12). 

The prevalence of MRONJ has increased over 
the past two decades since more patients are 
taking BP (2) which has resulted in problems for 
dentists, oncologists, gynecologists, urologists, 
and general surgeons (13). To prevent MRONJ 
from happening, a dentoalveolar focus screening 
should be done before prescribing any antire-
sorptive agent (14). Therefore, some interven-
tions, such as tooth extraction, cystectomy, and 
root tip resection, should not be performed (15).

The American Association of Oral and Max-
illofacial Surgeons issued a guideline in 2015, 
categorizing patients at risk in stages of 0 to 3 
and suggesting special treatment methods for 
each stage (16). Despite the guideline, reports 
show that some dentists refuse to visit pa-
tients receiving BPs. It is suggested that a lack 
of awareness about these cases might play an 
important role in their refusal (17). The pres-
ent study aimed to examine the knowledge and 
performance of dentists and senior dental stu-
dents in Bandar Abbas, Iran, when regarding 
the treatment of patients taking BP. 

Materials and Method
Study design

This analytical cross-sectional study was 
conducted in Bandar Abbas, Iran, and the sub-
jects were selected using the census method. 
The researchers committed to keeping the 
name and information of the participants con-
fidential. Based on the principles of the Hel-
sinki Declaration, people who did not sign the 
consent form were excluded from the study. 

The authors followed the instructions of 
the Strengthening The Reporting of Observa-
tional Studies in Epidemiology (STROBE) and 
the respondents were charged with no fee for 
participation in this research. A questionnaire 
written by Heidari et al (18), based on the 
guidelines of oral and maxillofacial surgeons of 
America, was handed out among dentists and 

senior dental students in Bandar Abbas city.
The questionnaires included seven items 

about their theoretical knowledge and 24 
items about their performance in the treat-
ment of patients consuming BP.

Study variables and data collection
Data of subjects who met the inclusion cri-

teria were collected. Variables, such as gender, 
age, and level of awareness about the patients 
taking BP and their rate of performance when 
treating the aforementioned patients were all 
considered based on their responses to the 
questionnaire. The level of awareness and per-
formance of the dentists were categorized as 
high, intermediate, and low. 

Statistical analysis
The information collected by the question-

naire was entered into SPSS software (version 
20, SPSS Inc., Chicago, IL, USA). Demographic 
characteristics of the samples and descriptive 
analysis of the data were examined using tests 
of mean, standard deviation, median, and fre-
quency percentage. 

Before using the analytical statistical tests, 
the status of the variables was examined in 
terms of having a normal distribution with the 
Kolmogorov-Smirnov test and equality of vari-
ances with the Levene test. Moreover, the Chi-
square test (or Fisher’s exact test) was used to 
compare the qualitative variables.

Independent t-test was used to compare 
the rate of knowledge and performance be-
tween the two groups. Moreover, the analysis 
of variance or its non-parametric equivalent 
was used to compare more than two groups to-
gether. Furthermore, the factors affecting the 
knowledge and practice of maxillofacial sur-
geons were evaluated with the help of regres-
sion models. The results of the multivariate 
logistic regression test were interpreted with 
the odds ratio.

Results
In total, this study was performed on 128 

participants; 92 (71.9%), 13 (10.1%), and 23 
(18%) of whom were general dentists, spe-
cialist dentists, and senior dental students, re-
spectively. The group consisted of 71 (55.5%) 
males and 57 (44.5%) females.

Furthermore, 87 (68%) members declared 
that they had not visited any patients with 
MRONJ symptoms and only 5 (3.9%) dentists 
stated that they had enough information about 
these patients. Further demographic charac-
teristics are demonstrated in Table 1.
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Table 1: Demographic data of participants. 
Demographic factors N ( %)

Dentists 105 (82%)

Senior dental students 23 (18%)

Gender Male 71 (55.5%)

Female 57 (44.5%)

Age

24> 30 (23.4%)

25-34 59 (46.1%)

35-44 31 (24.2%)

45-54 8 (6.3%)

Information level about 

BRONJ

Enough 5 (3.9%)

Require additional info 31 (24.2%)

Uncertain about the level of info 61 (47.7%)

Not enough 31 (24.2%)

History of retraining classes Yes 98 (77.6%)

No 30 (23.4%)

Number of cases (per month) 0 87 (68%)

1 30 (23.4%)

More than 1 11 (8.6%)

Method of gaining awareness about MRONJ Articles 38 (29.7%)

One day courses 82 (64.1%)

Visual courses 41 (32%)

Annual conferences 52 (40.6%)

videos 30 (23.4%)

BRONJ: bisphosphonate-related osteonecrosis of the jaw
MRONJ: medication-related osteonecrosis of the jaw

The mean levels of performance were 14.29±5.8 
and 11.8±2.82 in senior dental students and den-
tists, respectively.  It indicates that the level of perfor-
mance was significantly higher in dental students, 
compared to dentists (P<0.001). Only 1% of den-
tists and 17.4% of  ental students had high levels of 
performance when treating patients suffering from 
BRONJ (Table 2). 

As described in Table 3, demographic character-
istics, such as the dentists’ age, gender, or partici-
pation in the retraining were not significantly re-
lated to their performance level. particistics, such 
as the dentists’ age, gender, or participation in the 

retraining were not significantly related to their 
performance level.

The mean awareness levels of dentists and den-
tal students were 7.67±2.62 and 8.49±2.17, re-
spectively, and no significant difference was found 
between them when facing patients who take BP 
(P=0.202). A high level of awareness was observed 
in 19% of dentists and 21.7% of dental students. 
There was a significant correlation between the 
age and level of performance in dentists. However, 
no significant relationship was observed between 
the level of awareness and other demographic 
characteristics (Table 3).

Dentists N (%) Students N (%)

Level of performance  Low 37 (35.2%) 7 (30.4%)

 Intermediate 67 (63.8%) 12 (52.2%)

High 1 (1%) 4 (17.4%)

Level of awareness 

 

Low 18 (17.1%) 2 (8.7%)

 Intermediate 67 (63.8%) 16 (69.6%)

High 20 (19%) 5 (21.7%)

 Table 2. Level of performance and awareness of dentists and dental students when treating bisphosphonate-related
osteonecrosis of the jaw in patients taking bisphosphonates
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Discussion
This cross-sectional study was designed to 

evaluate the level of knowledge and perfor-
mance of dentists and senior dental students 
in Bandar Abbas when treating patients who 
consume BPs. In fact, the main goal of this in-
vestigation was to determine the level of co-
ordination of dentists with the existing guide-
lines in terms of knowledge and practice. 

The results suggested that senior dental stu-
dents performed better, compared to dentists; 
however, no significant difference was ob-
served in terms of their knowledge. In a previ-
ous study, Kim et al. found that 91.1% of their 
participants did not have proper knowledge 
about cases with MRONJ (19). The American 
Society for Bone and Mineral Research empha-
sizes that all patients should be aware of the 
benefits and consequences of taking BP and 
be encouraged to maintain good oral hygiene 
and regular dental examinations. Moreover, 
the American Association of Oral and Maxillo-
facial Surgeons has provided clear instructions 
regarding the various stages of BRONJ so that 
dentists can decide the best treatment option 
for their patients (20).

In this study, dentists considered taking spe-
cialized courses as effective in learning more 
about MRONJ. They also believed that partici-
pation in one-day training courses is the main 
source of updating their knowledge, in contrast 
to Alhussein et al. who considered reading ar-
ticles as the main factor in this regard (21).

Participants in the present study mentioned 
the following cases as the indication for BP use: 
osteoporosis (93.7%), osteoarthritis (33.5%), 
bone metastasis (21.8%), and multiple myelo-
ma (42.9%). These results indicated that their 
information should be updated and increased 
in this area. In the study performed by Delima, 
43% of general dentists were unaware of the 
existence of such classification of drugs, and 
only 15% of respondents were familiar with 
the brand name Alendrenate (Fusomex), the 
most well-known drug in this category (6).

Demographic factors Awareness rate Awareness results Performance rate Performance results

Gender Male 7.68±2.74 P=0.362 12.06±3.68 P=0.529

Female 8.17±2.3 12.5±3.6

Age Less than 34 7.6±2.49 P=0.05 12.3±3.75 P=0.612

More than 34 8.58±2.6 11.56±1.1

Participation in 
retraining classes

Yes 7.72±2.64 P=0.128 11.77±2.84 P=0.089

No 8.47±2.19 13.83±5.26

Table 3. Evaluation of the relationship of demographic factors with the level of awareness and performance

Although a long time has passed since the 
publication of the first BRONJ report, studies 
have shown that the knowledge of general den-
tists and senior dental students is still inter-
mediate in this field (22). Mah et al. examined 
the knowledge of physicians and found a sim-
ilar result as only 9% of participants of their 
study had sufficient information (23).

In line with the results of the study conduct-
ed by Alhussein et al., most participants of 
the present research answered the questions 
about patients receiving oral BP correctly, es-
pecially in cases with the usage of fewer than 
3 years. However, the number of people who 
provided incorrect answers to the questions 
related to intravenous BP (regardless of time) 
was higher; which shows their lack of aware-
ness about the effects of continuing or stop-
ping intravenous BP (21).

Al-Mohaya et al. conducted a study to evalu-
ate the knowledge of physicians about osteo-
necrosis of the jaw. They found that only less 
than 1.3% of their participants had awareness 
about the osteonecrosis of the jaw while more 
than half of them had patients who used BP 
(24). Therefore, it seems that most dentists are 
not aware of such specific guidelines.

On the other hand, Subramaniam et al. eval-
uated the knowledge and performance of den-
tists regarding the management of patients 
using bone anti-resorptive drugs. They found 
a higher knowledge and performance in males, 
compared to female dentists, and dental spe-
cialists with more than 2 years of experience, 
compared to others. In the aforementioned 
study, it was concluded that dental practi-
tioners were properly aware of persuasions 
and management of these patients (25).

Teślak et al. found that oral and maxillofa-
cial surgeons had a significantly higher lev-
el of knowledge about MRONJ, compared to 
dentists and dental students (26). However, 
Miranda-Silva et al. recognized huge gaps of 
knowledge about MRONJ in dental surgeons. 
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Nevertheless, specialists and people with 
more experience play an important role in the 
treatment of patients using anti-resorptive 
and anti-angiogenic drugs (27). In addition, 
Kasapoğlu et al. suggested that specialist train-
ees and specialists had more knowledge about 
radiological and oral management of patients 
taking BPs, compared to general dentists (28).

Decision-making is undoubtedly one of the 
most difficult aspects of treatment. The selec-
tion of a particular treatment is much more com-
plex than expected and is related to the Heuristic 
principles that justify how awareness, knowl-
edge, and practice are associated (29). Failure 
in the management of MRONJ can lead to more 
complicated treatments and cause troubles for 
both patient and physician (30).

It is recommended that Dental Associations 
publish more guidelines in this field. These 
guidelines, as well as the training courses, con-
gresses, and retraining sessions, can improve 
knowledge and thus the quality of treatment.

Conclusion
In this study, the level of performance in most 

dentists and senior dental students was interme-
diate. However, there was a statistically significant 
difference between dentists and senior dental stu-
dents in terms of performance. 

Accordingly, dental students had a better con-
dition when treating patients taking BP. It should 
be noted that more programs and long-term plans 
should be scheduled to increase the ability of den-
tists and dental students when treating patients 
with specific conditions.

Acknowledgment 
The authors would like to thank and appreci-

ate the Deputy of Research of the Medical and 
Dentistry Faculties of Hormozgan University of 
Medical Sciences, Hormozgan, Iran, as well as the 
dentists who participated in this project.

Conflict of interest
There is no any kind of conflict of interest in this 

article.

References
1.	 Nicolatou-Galitis O, Schiødt M, Mendes RA, et al. Medica-

tion-related osteonecrosis of the jaw: definition and best 
practice for prevention, diagnosis, and treatment. Oral Surg 
Oral Med Oral Pathol Oral Radiol. 2019;127:117-135.

2.	 Al-Samman AA, Al-Ani RS. Across-sectional survey on med-
ication-related osteonecrosis of the jaws’ knowledge and 
awareness in a sample of dental society. J Craniomaxillofac 
Surg. 2019;47:926-931.

3.	 Marx RE. Pamidronate (Aredia) and zoledronate (Zometa) 
induced avascular necrosis of the jaws: a growing epidemic. 
J Oral Maxillofac Surg. 2003;61:1115-1117.

4.	 Heidari M, Maboodi A, Sobouti F. Is using Bisphosphonate a 

Contraindication for Dental Treatments? Journal of Mazanda-
ran University of Medical Sciences. 2017;27:232-244.

5.	 Badros AZ, Meddeb M, Weikel D, et al. Prospective Observa-
tional Study of Bisphosphonate-Related Osteonecrosis of the 
Jaw in Multiple Myeloma: Microbiota Profiling and Cytokine 
Expression. Front Oncol. 2021;11:704722.

6.	 de Lima PB, Brasil VLM, de Castro JFL, et al. Knowledge and 
attitudes of Brazilian dental students and dentists regarding 
bisphosphonate-related osteonecrosis of the jaw. Support 
Care Cancer. 2015;23:3421-3426. 

7.	 Lechner J, von Baehr V, Zimmermann B. Osteonecrosis of the 
jaw beyond bisphosphonates: are there any unknown local 
risk factors? Clin Cosmet Investig Dent. 2021;13:21-37. 

8.	 Han AL. The awareness and practice of dentists regarding 
medication-related osteonecrosis of the jaw and its preven-
tion: a cross-sectional survey. BMC Oral Health. 2021;21:155.

9.	 Khan AA, Morrison A, Hanley DA, et al. Diagnosis and man-
agement of osteonecrosis of the jaw: a systematic review and 
international consensus. J Bone Miner Res. 2015;30:3-23.

10.	 Escobedo M, Garcí�a-Consuegra L, Junquera S, et al. Medica-
tion-related osteonecrosis of the jaw: A survey of knowl-
edge, attitudes, and practices among dentists in the princi-
pality of Asturias (Spain). J Stomatol Oral Maxillofac Surg. 
2018;119:395-400.

11.	 Li M, Yu Y, Wang J, Zhou Y, Shi Y, Zhang W, et al. The Outcome 
of Bisphosphonate-Related Osteonecrosis of the Jaw Patients’ 
Gingiva-Derived Mesenchymal Stem Cells on Wound Healing 
in a Mice Excisional Skin Model. 2021.

12.	 Capocci M, Romeo U, Guerra F, et al. Medication-related osteo-
necrosis of the jaws (MRONJ) and quality of life evaluation: A 
pilot study. Clin Ter. 2017;168:e253-e257. 

13.	 Bruckmoser E, Palaoro M, Latzko L, et al. Choosing the Right 
Partner for Medication Related Osteonecrosis of the Jaw: 
What Central European Dentists Know. Int J Environ Res Pub-
lic Health. 2021;18:4466. 

14.	 Ruggiero SL, Dodson TB, Fantasia J, et al. American Associ-
ation of Oral and Maxillofacial Surgeons position paper on 
medication-related osteonecrosis of the jaw—2014 update. 
J Oral Maxillofac Surg. 2014;72:1938-1956.

15.	 Gaudin E, Seidel L, Bacevic M, et al. Occurrence and risk in-
dicators of medication‐related osteonecrosis of the jaw after 
dental extraction: a systematic review and meta‐analysis. J 
Clin Periodontol. 2015;42:922-932.

16.	 Ruggiero SL. American Association of Oral and Maxillofacial 
Surgeons: American Association of Oral and Maxillofacial 
Surgeons position paper on bisphosphonate-related os-
teonecrosis of the jaws-2009 update. J Oral Maxillofac Surg. 
2009;67:2-12. 

17.	 Yoo JY, Park YD, Kwon YD, . Survey of Korean dentists on the 
awareness on bisphosphonate‐related osteonecrosis of the 
jaws. J Investig Clin Dent. 2010;1:90-95.

18.	 Heidari M, Maboudi A, Motevali S, et al. Practice of oral and 
maxillofacial surgeons in bisphosphonates users in Tehran: 
brief report. Tehran Univ Med J. 2019; 76 :762-766.

19.	 Kim J-W, Jeong S-R, Kim S-J, et al. Perceptions of medical 
doctors on bisphosphonate-related osteonecrosis of the jaw. 
BMC Oral Health. 2016;16:92.

20.	 Ruggiero SL, Dodson TB, Assael LA, et al. American Associ-
ation of Oral and Maxillofacial Surgeons position paper on 
bisphosphonate-related osteonecrosis of the jaws—2009 
update. J Oral Maxillofac Surg. 2009;67:2-12. 

21.	 Alhussain A, Peel S, Dempster L, et al. Knowledge, prac-
tices, and opinions of Ontario dentists when treating pa-
tients receiving bisphosphonates. J Oral Maxillofac Surg. 
2015;73:1095-1105.  

22.	 Rosella D, Papi P, Pompa G, et al. Dental students’ knowledge 
of medication-related osteonecrosis of the jaw. Eur J Dent. 
2017;11:461-468.

23.	 Mah YJ, Kang GY, Kim SJ. Survey on awareness and percep-
tions of bisphosphonate‐related osteonecrosis of the jaw in 
dental hygienists in Seoul. Int J Dent Hyg. 2015;13:222-227. 

24.	 Al-Mohaya MA, Al-Khashan HI, Mishriky AM, et al. Physicians’ 
awareness of bisphosphonates-related osteonecrosis of the 
jaw. Saudi Med J. 2011;32:830-835.

25.	 Subramaniam N, Muthukrishnan A. Management of patients 
under Bone Anti-Resorptive Drugs-A Survey among Dental 



Rev Clin Med 2021; Vol 8 (No 3)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)

128

Rayani A et al.

Practitioners. Research Journal of Pharmacy and Technology. 
2021;14:5003-5006.

26.	 Teślak M, Sobczak H, Ordyniec-Kwaśnica I, et al. Awareness of 
Medication-Related Osteonecrosis of the Jaws amongst Den-
tal Professionals in Poland. Appl. Sci. 2021;11:4821.

27.	 Miranda-Silva W, Montezuma MA, Benites BM, et al. Current 
knowledge regarding medication-related osteonecrosis of 
the jaw among different health professionals. Support Care 
Cancer.2020;28:5397-5404.

28.	 KASAPOĞ�LU MB, ÇANKAYA B, Taha K, KÖ� SE OD, ARSAN B, 
ÇEBİ� AT, et al. The Evaluation of Dentists’ Awareness and 
Knowledge in Turkey Regarding Bisphosphonates. Med Re-
cords.2021;3:130-137.

29.	 van der Sanden WJ, Mettes DG, Plasschaert AJ, et al. Clinical 
practice guidelines in dentistry: opinions of dental practi-
tioners on their contribution to the quality of dental care. 
Qual Saf Health Care. 2003;12:107-111.

30.	 Hung KS, Sheckter CC, Gaudilliere D, et al. Surgical Treatment 
of Osteonecrosis of the Jaw: An Emerging Problem in the Era 
of Bisphosphonates. J Oral Maxillofac Surg. 2020;78:682-683. 


