
ABSTRACT
Diabetes mellitus is a common metabolic disorder in which the impaired leukocyte function and the metabolic abnormalities 
lead to inadequate migration of neutrophils and macrophages to the wound, along with reduced chemotaxis. Such 
cellular changes would predispose individuals to an increased risk of wound infection. To minimize the risk of an 
intraoperative emergency, clinicians need to have thorough knowledge about the disease before initiating any dental 
treatment. The aim of this study is to evaluate the difference in understanding between final year dental students and 
interns towards diabetes and its implications in oral surgical procedures. A questionnaire-based survey consisting of 15 
questions was circulated via an online platform, survey planet. 100 participants who were dental students were included 
in the study. Responses were tabulated and Chi-square analysis was performed using SPSS software version 20.0.The 
results showed significant difference in approach towards diabetes between both the survey groups with p = 0.001 < 
0.05. Whether continuing medical education programmes or altered teaching planner will help in better understanding 
and comprehensive patient management needs to be evaluated with further studies
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INTRODUCTION

Diabetes mellitus is a chronic illness which has 
microvascular and macrovascular complications reported 
in many works of literature across the globe from a 
very long time (Bergman, 2007). Patients with diabetes 
mellitus have impaired leukocyte activation which makes 
them prone to many infections. In such patients surgical 

procedures might lead to sepsis. Oral surgical procedures 
ranging from simple extraction to complex fracture 
management may need to be done under antibiotic cover 
to prevent postoperative infections (Rothwell and Richard, 
1984; Chakravarthy, 2013).

Based on statistics available, the majority of the 
world population are suffering from type 2 diabetes 
mellitus(DM), in which the South Asian population holds 
a major count. In India around ½ the population are 
hyperglycemic and fall under the category of prediabetic 
whereas ¼ are diabetic(Kidambi and Patel, 2008; Sarwono, 
2008). There are certain oral findings which can be an 
indicator for diabetes mellitus. Periodontal disease has 
been reported severely in patients with type 1 and type 
2 diabetes. Even though the mechanism of diabetes on 
the periodontal ligament is not completely understood. 
Chronic periodontitis may be considered as an indicator 
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and number of diabetic patients they attend to in a 
month. 60 % students in both the study groups treat 
approximately 20 diabetic patients every month. Though 
most participants claimed that they knew normal sugar 
values (Figure 2), it was evident that final year students 
were more precise in their values than interns who had 
varied opinions (Figure 3) . 

of long standing history of diabetes mellitus(Hariharan 
et al., 2019). However there are various other factors that 
help in identifying diabetic patients apart from history 
taking which should be practiced by student practitioners 
to avoid complications. The factors include knowledge 
on oral indicators of diabetes mellitus, various testing 
parameters like fasting and random blood sugar values, 
glycosylated hemoglobin (HbA1c) , difficulties and 
management of post operative complications and the 
duration, type and dosage of antibiotic coverage during 
treatment (Adeyemi et al., 2019). 

There are various studies that have provided information 
regarding implications and management of diabetes in 
a dental setup (S and Choudhury, 2012; Vesterinen et 
al., 2012; Jankhwala, Singh and Nayak, 2014). But there 
needs an in-depth understanding and focus towards 
this aspect among student practitioners as they have a 
comparatively lesser experience in treating such patients. 
With such a high prevalence and burden of the disease, 
especially in Indian subcontinent it is essential that all 
healthcare professionals managing these patients are well 
aware about the implications and the potential adverse 
effects of the disease. With a rich case bank established 
over 3 decades we have been able to publish extensively 
in our domain (Abdul Wahab et al., 2017a; Eapen, Baig 
and Avinash, 2017; Patil et al., 2017a; Jain and Nazar, 
2018a; J et al., 2018a; Marimuthu et al., 2018a; Wahab 
et al., 2018; Abhinav et al., 2019; Ramadorai, Ravi and 
Narayanan, 2019a; Senthil Kumar et al., 2019a; Sweta, 
Abhinav and Ramesh, 2019a)(Abdul Wahab et al., 2017b; 
Eapen, Baig and Avinash, 2017; Patil et al., 2017b; 
Jain and Nazar, 2018b; J et al., 2018b; Marimuthu et 
al., 2018b; Wahab et al., 2018; Abhinav et al., 2019; 
Ramadorai, Ravi and Narayanan, 2019b; Senthil Kumar 
et al., 2019b; Sweta, Abhinav and Ramesh, 2019b). Based 
on this inspiration we aim to compare the knowledge 
about the implications of diabetes mellitus on minor oral 
surgical procedures and the approach towards diabetic 
patients among the undergraduate dental students.

MATERIAL AND METHODS

This is a questionnaire based survey study among 
undergraduate students. Data were collected by reviewing 
the response of participants. Only dental undergraduate 
final year and intern students were included in the 
survey. Specialist dentists and preclinical students were 
excluded. The total sample size was 150 which accounted 
for 76 final year students and 74 intern students. All data 
retrieved were compiled in an excel sheet and imported 
to SPSS Version 20 by IBM for statistical analysis. 
Chi-square test with p value <  0.05 was considered 
statistically significant. 

RESULTS AND DISCUSSION

The study population included 150 students of which 
76 were pursuing final year and 74 were attending 
internship respectively and all the participants had a 
good hands on experience treating diabetic patients. 
Figure-1 representing the association of participants 

Figure 1: Bar graph representing the association between 
participants and number of patients with diabetic mellitus 
handled, where X-axis is participants year of study (Final 
year, Intern),  Y-axis: Responses for the number of diabetic 
patients handled ( Blue-15 patients; Green-20 patients; 
Grey-25 patients; Violet-30 patients). There was no 
statistically significant difference in the number of diabetic 
patients handled by both the categories by Chi-square test 
with  p = 0.736 > 0.05.

Figure-2 Bar graph representing the association between 
participants and response for awareness about blood sugar 
values,where X-axis: Year of study (Final year, Intern), 
Y-axis: Responses for the awareness about blood sugar 
values ( Blue-No; Green-Yes). There was no statistically 
significant difference in the knowledge about blood sugar 
values by both the categories by Chi-square test with  p 
= 0.672 > 0.05.
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The association between participants and response to most 
difficult complications to be managed in diabetic showed 
that students from both study years thought candidiasis 
and ludwig's angina as common complications (Figure 
4). However, the frequent secondary complication in 
diabetic patients following minor surgical procedures 
as per studies  include non healing and dry socket due 
to dislodgement of clot especially in mandibular region 
due to atherosclerosis caused by long standing diabetes 
mellitus(DM) (Akinbami and Godspower, 2014). The same 
was reported when asked if they had themselves managed 
any post treatment complication in their diabetic patient 
and what was the most common complication the 
participants had encountered (Figure 5 & 6). 

Figure 3: Bar graph representing the association between 
participants and response for awareness about Fbs values, 
where X-axis: Year of study (Final year, Intern), Y-axis: 
Responses for the normal Fbs value( Blue-70-90mg/dl; 
Green-80-110 mg/dl; Grey-90-120 mg/dl).There was 
statistically significant difference in the knowledge about 
blood sugar ranges by both the categories by Chi-square 
test with  p = 0.001 < 0.05.

Figure-4 Bar graph representing the association between 
participants and response for most difficult complication 
of diabetes in oral surgical procedures, where X-axis: 
Year of study (Final year, Intern), Y-axis: Responses for 
the most difficult complication of diabetes in oral surgical 
procedures( Blue-All; Green-Candidiasis; Grey-Ludwig's 
angina; Violet-Mucormycosis; Yellow-Osteonecrosis).There 
was statistically significant difference in the knowledge 
about most difficult complication of diabetes in oral 
surgical procedures by both the categories by Chi-square 
test with  p = 0.0301 < 0.05. 

Figure 5: Bar graph representing the association between 
participants and response for complications handled, 
where X-axis: Year of study (Final year, Intern), Y-axis: 
Responses for the complications handled( BlueNo; Green-
Yes).There was a statistically significant difference in 
the experience in handling complications by both the 
categories by Chi-square test with  p = 0.018 < 0.05.

Figure 6: Bar graph representing the association between 
participants and response for most common complications 
of diabetes in oral surgical procedures, where  X-axis: 
Year of study (Final year, Intern), Y-axis: Responses 
for the most common complication of diabetes in oral 
surgical procedures( Blue-Dry socket; Green-Non healing 
Socket; Grey-Osteonecrosis). There was no statistically 
significant difference in the experience for most common 
complications of diabetes in oral surgical procedures by 
both the categories by Chi-square test with  p = 0.4701 
> 0.05.  

This shows the lack of correlating practical observation 
and knowledge to theory among students. The next set 
of questions was management of dental emergencies 
in diabetic patients and antibiotic cover for treatment. 
90% of participants preferred referring patients to a 
hospital for physician consent. (Figure-7 & 8). Since 
the diabetic patients are immunocompromised the need 
for prophylactic antibiotics can be debatable and hence 
an experienced oral and maxillofacial surgeon can 
provide adequate care under a prophylactic coverage. 
Since the patient has seeked a dental treatment, it would 
be preferable to refer such patients to a maxillofacial 
surgeon when in doubt (Darré et al., 2008). Similar 
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studies conducted (Schaberg and Norwood, 2002; 
Dagogo-Jack, 2003, 2005; Fasanmade, Ogunsakin and 
Dagogo-Jack, 2019) also indicated identical results that 
many practitioners lacked complete knowledge about 
diabetes mellitus. 

Figure 7: Bar graph representing the association 
between participants and response for decision in dental 
emergencies, where X-axis: Year of study (Final year, 
Intern), Y-axis: Responses for the  decision in dental 
emergencies( Blue-Refer to Hospital; Green-Refer to 
OMFS; Grey-Refer to Physician).There was a statistically 
significant difference in the decisions made in dental 
emergencies by both the categories by Chi-square test 
with  p = 0.027 < 0.05.

Figure 8: Bar graph representing the association between 
participants and response for decision in getting a 
physician consent, where X-axis: Year of study (Final 
year, Intern), Y-axis: Responses for the decision in getting 
a physician consent( Blue-No; Green-Yes).There was no 
statistically significant difference in the decisions for 
getting physician consent by both the categories by Chi-
square test with  p = 0.895 > 0.05. 

95% of participants used antibiotic coverage in all 
their diabetic patients for all minor surgical procedures, 
prophylactically and also postoperatively (Figure 9 
&10).This is in accordance with  studies stating the 
sepsis occurring even during minor oral surgical 
procedure due to moist environment and patients with 

long standing diabetes are prone to conditions like 
endocarditis which may be life threatening and hence 
prophylaxis by antibiotics is necessary(Benvenga et 
al., 2019).Thus majority of the participants of aware 
of such complications and were preferring antibiotics. 
Antibiotics are of different categories and are of different 
mechanisms of actions and there is an arguable point 
regarding the providing of the right group of antibiotic 
coverage with minimal adverse effects. The most 
preferred antibiotic for oral infections is the penicillin 
group with or without metronidazole as the indication 
may be (Tong and Rothwell, 2000; Ghosh, 2019). The 
survey result was in consensus with this evidence, 
wherein 70% of the participants preferred amoxicillin 
as the prophylactic coverage (Figure 11). But, operative 
care in case of diabetic patients does not stop with 
antibiotics as the disease by itself possesses a very vague 
pathophysiology. 

Figure 9: Bar graph representing the association between 
participants and response for decision in prescribing 
antibiotic coverage, where X-axis: Year of study (Final 
year, Intern), Y-axis: Responses for the decision in 
prescribing antibiotic coverage( Blue-No; Green-Yes). 
There was no statistically significant difference in the 
decisions for prescribing antibiotics by both the categories 
by Chi-square test with  p = 0.265 > 0.05. 

On undergoing any surgical intervention there would be 
release of stress adaptive hormones like catecholamines,c
ortisol,glucagon which tends to lower insulin sensitivity. 
Henceforth it is necessary for a practitioner to ensure that 
the patient is under euglycemic state rather than being in 
hypoglycemic or hyperglycaemic state so that all these 
adaptive pathways are not disturbed. Patients who are 
under long acting forms of insulin should be switched 
to intermediate acting insulin about 1-2 days prior to 
surgical procedure. Also post operative checking for 
blood glucose is necessary to avoid any complications.
But majority of the study population preferred going for 
a preoperative random blood sugar test and continuing 
treatment (Figure 12). Effective management of a diabetic 
patient begins with the dentist taking a thorough medical 
history and carrying out a review of systems. Dentists 
should collect information about the patient’s recent 
blood glucose levels, at-home monitoring practices, 
frequency of HbA1C tests and their readings and the 
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examination. Precautionary measures can be taken 
to eliminate post operative risk factors.  There are 
studies stating the relation between diabetes mellitus 
and dental caries. The principle behind this is that the 
immunocompromisation in DM causes even the natural 
flora of the mouth to cause caries by eroding the tooth 
structure and further complications add due to poor 
hygiene and lack of control of sugars (Bovonsantijid, 
1997). There are many studies in literature showing 
strong association between inflammation(periodontitis)
and type 2 diabetes mellitus(Loe, 1993). 

frequency of hypo- or hyperglycemic episodes. Also, the 
dentist should review the current diabetes management 
plan, including doses and times of administration of all 
medications, as well as any lifestyle modifications, such 
as exercise or nutritional changes(Wang, 2006). Apart 
from this there are certain oral findings that can aid us 
in detecting diabetic conditions.

Figure 10: Bar graph representing the association between 
participants and response for duration in prescribing 
antibiotic coverage, where X-axis: Year of study (Final 
year, Intern), Y-axis: Responses for the duration in 
prescribing antibiotic coverage( Blue-Both; Green-Postop; 
Grey-Preop).There was a statistically significant difference 
in the decisions for duration of  prescribing antibiotics by 
both the categories by Chi-square test with  p = 0.013< 
0.05. 

Figure-11 Bar graph representing the association between 
participants and response for type of  antibiotic coverage 
prescribed, where X-axis: Year of study (Final year, Intern), 
Y-axis: Responses for the type of antibiotic coverage 
prescribed ( Blue-Amox; Green-Amox+Clav.acid; Grey-
Amox+Metronidazole Violet- Metronidazole). There was 
no statistically significant difference in the decisions for 
prescribing type of antibiotics by both the categories by 
Chi-square test with  p = 0.413 > 0.05. 

O r a l  m a n i f e s t a t i o n  o f  D M  i n c l u d e s  d r y 
mouth,periodontitis,fissured tongue,burning mouth 
syndrome.All these features can be identified by clinical 

Figure 12: Bar graph representing the association between 
participants and response for type of  preop test preferred, 
where X-axis: Year of study (Final year, Intern), Y-axis: 
Responses for the type of preop test preferred( Blue-
All; Green-Fbs; Grey-HbA1c; Violet-Rbs).There was no 
statistically significant difference in the preoperative test 
preferred  by both the categories by Chi-square test with  
p = 0.215 < 0.05. 

Figure-13 Bar graph representing the association between 
participants and response for oral finding of diabetes 
mellitus, where  X-axis: Year of study (Final year, 
Intern), Y-axis: Responses for the oral finding of diabetes 
mellitus( Blue-All; Green-Candidiasis; Grey-Dry mouth; 
Violet-Periodontitis).There was a statistically significant 
difference in the knowledge regarding oral indicators of 
diabetes  by both the categories by Chi-square test with  
p = 0.013<0.05. 

Most participants of the survey were aware of the oral 
indicators of diabetes mellitus (Figure 13). Oral tissue 
is normally protected by saliva which has slightly 
acidic pH.In case of diabetes there can be negative 
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regulation in salivary gland function and immune system 
which ultimately leads to change in the pH resulting 
in periodontal inflammation which lead to further 
infections(Lignalli, 2009).All these changes leads to 
decreased salivary production resulting in dry mouth.

CONCLUSION

From this survey, it can be concluded that dental graduate 
students have an overall awareness on the implications 
of diabetes mellitus in minor oral surgical procedures. 
However, there lacks an in-depth understanding and 
patient management approaches. Also there must be 
similar teaching and training protocol to be followed to 
avoid such differences in approach to a patient. Whether 
continuing medical education programmes or altered 
teaching planner will help in better understanding 
and comprehensive patient management needs to be 
evaluated with further studies.
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