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Abstract: 
Background: Diabetes Mellitus is one of the systemic causes of secondary burning mouth syndrome. Burning 

sensation in diabetic patients has been attributed to poor glycemic control and regional neuropathy. Diabetic 

peripheral neuropathy is the most common microvascular chronic complication of diabetes, affecting almost 

half of the diabetic population. Aim: To assess the frequency of burning mouth syndrome in type 2 diabetic 

patients with peripheral neuropathy. Methods: A total number of 250 patients with type 2 diabetes mellitus 

diagnosed clinically with peripheral neuropathy were recruited. Clinical examination was done to exclude any 

oral lesions. Oral complaints related to burning mouth syndrome including burning sensation, altered taste 

sensation, and xerostomia were recorded using dichotomous method. Results: The prevalence of burning 

mouth syndrome in type 2 diabetic patients with peripheral neuropathy was 18.8%. About half of the of the 

participants (53.2%) had contributing local factors as fissured tongue, oral lichen planus and chronic 

candidiasis. There is a positive correlation between local factors and burning mouth syndrome, also there is a 

positive correlation between local factors and metabolic control (p.value<0.05). 

Conclusion: Burning mouth syndrome in patients with diabetic neuropathy is complicated. The contributing 

oral factors are associated with poor metabolic control. Good metabolic control should be achieved to prevent 

effects of hyperglycemia on oral mucosa, also to prevent further deterioration in neuropathic mechanism.     
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Introduction: 

Burning mouth is a symptom of other diseases 

when local or systemic factors are found to be 

implicated. However, burning mouth syndrome 

(BMS) is a term used when there are no 
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underlying local or systemic factors. The word 

syndrome is used as many patients also have 

xerostomia, oral paraesthesia ,and altered taste or 

smell sensation (Zakrzewska, Forssell and 

Glenny, 2012) 

 

Although the International Association for the 

Study of Pain (IASP) defines BMS as any chronic 

persistent pain or burning oral sensation (Merksey, 

Harold and Bogduk, 1994), The International 

Headache Society defined it as a burning sensation 

in the absence of local or systemic factors and it 

can be confined only to the tongue. It also may be 

associated with oral dryness and loss of taste 

(Olesen and Steiner, 2004).  

 

BMS can be classified according to Scala et al, 

2003 into primary, secondary and complicated 

BMS. Primary BMS is idiopathic without apparent 

local or systemic factors while secondary BMS 

results from identified precipitating factors. 

However, the occurrence of overlapping systemic 

or/and oral mucosal pathologies may cause 

difficulties in the diagnosis result in complicated 

BMS (Scala et al., 2003).  

 

Clinically BMS may be presented as 

monosymptomatic or oligosymptomatic. 

Monosymptomatic BMS include patients with only 

pain sensation as burning, tingling, scalding, and 

numbness sensation. However oligosymptomatic 

include patients with pain and other symptoms as 

xerostomia and dysgeusia (Scala et al., 2003). 

 

The prevalence of BMS reported for the general 

population varies between 0.7% and 15% 

depending on the used diagnostic criteria. It 

increases with age among both sexes and mainly 

affects postmenopausal females (Bender, 2018). 

Although various theories have been explained in 

the pathophysiology of BMS, it is well accepted 

that a combination of processes exist to produce the 

oral burning sensation including damage in chorda 

tympani and small fiber neuropathy (Grushka and 

Su, 2017). 

 

Diabetes mellitus (DM) is one of the systemic 

conditions associated with secondary BMS 

(Balasubramaniam, Klasser and Delcanho, 

2009). Burning mouth sensation in diabetic patients 

has been attributed to poor glycemic control, 

metabolic alterations in the oral mucosa, 

angiopathy and neuropathy. Good metabolic 

control results in symptoms improvement 

(Maltsman-tseikhin, Moricca and Niv, 2007). 

 

Egypt is listed among the world top 10 countries in 

the number of patients with DM. In 2013, The 

International Diabetes Federation ( IDF) estimated 

that 7.5 million individuals are diabetics and around 

2.2 million are predibetics in Egypt (Hegazi et al., 

2015). Diabetic neuropathy is a life-threatening 

complication affecting almost half of the diabetic 

population (Chawla, Chawla and Jaggi, 2016). 

Sensorimotor peripheral neuropathy is the most 

common type of neuropathy which affects both 

large and small afferent nerve fibers, resulting in 

mixed positive and negative symptoms as burning 

sensation and sensory loss (American Diabetes 

Association, 2019). 

 

The correlation between DM and BMS is still 

controversial. It has been suggested that type 2 

diabetes mellitus (T2DM) plays a role in BMS 

development. In contrast, other studies report a lack 

of association between these two conditions. To 

assess the relation between BMS and T2DM, this 

cross-sectional study was conducted to determine 

the prevalence of BMS in a sample of Egyptian 

patients with T2DM and peripheral neuropathy. 

 

Subjects and methods: 

 

Ethical approval: 

The study was approved from research ethics 

committee in faculty of dentistry, Cairo university 

(approval number: 18712). All the participants 
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signed an informed consent after clear explanation 

of the purpose of the study.  

Setting: 

This cross sectional study was conducted on 250 

type 2 diabetic patients diagnosed with peripheral 

neuropathy in Diabetes and Endocrinology Clinic 

in Kasr Al Ainy Cairo University Hospitals over a 

period of one month since the first of July 2019 to 

the first of August 2019. The patients were 

recruited in the study randomly in consecutive 

order to minimize the selection bias. 

 

Eligibility criteria: 

Inclusion criteria include Egyptian patients more 

than 25 years diagnosed with T2DM based on 

American Diabetes Association, 2019 criteria. All 

patients were diagnosed clinically with peripheral 

neuropathy according to the clinical symptoms 

(Boulton, Gries and Jervell, 1998). Exclusion 

criteria include patients had any other systemic 

diseases which may be attributed to BMS as 

autoimmune conditions, hormonal disturbances, 

and patients with a history of receiving 

radiotherapy or chemotherapy.  

 

Data collection: 

All the participants were subjected to a 

questionnaire and comprehensive oral examination. 

Demographic data were recorded in the form of age, 

sex and address and the medical records were 

screened for metabolic condition and duration of 

diabetes. Blood sample was withdrawn from 

participants without recorded data of HgA1c in the 

previous month to record the recent metabolic 

control.  

 

 Presence or absence of chronic burning sensation 

for at least 3 months, dysgeusia, and xerostomia 

was recorded using dichotomous method. Dental 

examination was performed using dental 

instruments and portable light to report any local 

factors of burning sensation as geographic tongue, 

oral ulcers, oral candidiasis, and oral lichen planus 

(OLP). Oral lesions were diagnosed clinically and 

recorded for each patient with positive records of 

burning sensation. 

 

Statistical analysis: 

Statistical analyses were performed using the 

statistical software program, SPSS, for Windows 

version 20.0 (SPSS; Chicago, IL, USA). Numerical 

data is described as mean and standard deviation or 

median and range. Categorical data is described as 

numbers and percentages. 

 

Results: 

The study participant's age distributions were 

recorded with 65% of participants between 40-60 

years. Female participants were more than males 

with percentage of 76.4% to 23.6% respectively 

(3:1). Regarding residence, participants were found 

to live in urban areas more than in rural ones with 

percentage of 52.4% to 47.6%. 

 

The metabolic control was recorded, 178 of the 

study participants showed poor metabolic control 

(HbA1c>7) with percentage of 71.2% and 72 of the 

study participants were with good metabolic control 

(HbA1c<7) with percentage of 28.8%. there is no 

significant correlation between BMS and metabolic 

control as shown in table 1. 

 

As regards the duration of diabetes, participants 

who had T2DM for more than 10 years (42%) were 

fewer in number than those who had the same 

condition for less than or equal to 10 years (58%).  

 

The prevalence of BMS was 18.8%. Patients were 

complained from BMS as monosymptomatic or 

oligosymptomatic with xerostomia and altered taste 

sensation. Patients with monosymptomatic BMS 

represented only 13%. While patients with 

oligosymptomatic BMS were 87%. The prevalence 

of altered taste sensation with or without burning 

sensation was 40.4% while the prevalence of 

xerostomia was 25.6%. 
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The frequencies and percentages of BMS, altered 

taste sensation, xerostomia, and oral lesions were 

shown in table 2. 

 

Regarding the presence of local factors, 53.2% of 

the participants who reported burning sensation had 

one or more local factors as OLP, oral ulcers and 

oral candidiasis. The other 46.8% didn't have any 

local factors.Some participants didn’t report 

burning sensation but after clinical oral 

examination, they were diagnosed clinically with 

one or more oral lesions. Positive correlation 

between BMS and contributing local factors was 

shown in table 3. Also there is positive correlation 

between local factors and metabolic control as 

shown in table 4.  

  

 

Table 1:Correlation between BMS and metabolic control 

 
Metabolic control 

Total 
Chi 

squared 
P Value 

good poor 

Patients with BMS 9 38 47  2922.2  .104916 

  19.1% 80.9%     

Patients without BMS 63 140 203   

  31% 69%     

Total 72 178 250   

  28.8% 71.2%     

 

Table 2:The frequencies and percentages of oral finding 

Oral finding Frequency (N) Prevalence (%) 

Burning sensation 47 18.8% 

Altered taste sensation 101 40.4% 

Xerostomia 64 25.6% 

Fissured tongue 87 34.8% 

Geographic tongue 8 3.2% 

Oral lichen planus (OLP) 15 6% 

Oral candidiasis 12 4.8% 

Oral ulcers  16 6.4% 
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Table 3:Correlation between BMS and local factors 

 
Local factors 

Total Chi squared P Value 

Yes  No 

Patients with BMS 25 22 47 55955 .00001 

  53.2% 46.8%     

Patients without BMS 19 184 203   

  9.3% 90.7%     

Total 44 206 250   

  17.6% 82.4%     

 

Table 4: Correlation between local factors and metabolic control. 

 
Local factors 

Total 
Chi 

squared 
P Value 

Yes No 

Good metabolic control 24 48 72 5092255 .000033 

  33.3% 66.67%     

Poor metabolic control 20 158 178   

  11.2% 88.8%     

Total 44 206 250   

  17.6% 82.4%     
*The p-value is significant at p < .05. 

 

Discussion: 

The relationship between oral health and DM 

has been extensively studied. Higher percentage 

of oral alterations among patients with DM was 

reported in the systematic review on oral 

manifestations of DM performed by Mauri-

Obradors et al., 2017. Periodontal disease, 

periapical lesions, altered taste sensation, 

xerostomia and burning mouth sensation were 

the most common oral alterations. 

 

Burning mouth sensation in patients with 

diabetes was attributed to diabetic peripheral 

neuropathy. Peripheral neuropathy causes pain, 

dysesthesia, and loss of sensation, whereas 

autonomic neuropathy may impair the salivary 

flow rate (Collin et al., 2000). A recent study 

suggested that about 30%-60% of BMS patients 

present neuropathic pain, which is strongly 

associated with the intensity of pain (Lopez-

Jornet et al., 2017).    

 

Up to the authors' knowledge, the present study 

is the first cross sectional study in Egypt to 

assess the prevalence of burning sensation in 

patients with T2DM having peripheral 

neuropathy. 

In this study, the metabolic control was assessed 

by ADA guidelines 2019 (HbA1c >7 considered 

as poor control and HbA1c ≤ 7 as good control). 

Most of the participants in this study showed 

poor metabolic control (71.2%). The results 

were consistent with De Souza Bastos et al., 

2011 in Brazil. The proposed explanation is that 
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Egyptian patients did not follow the strict 

instructions for the management of DM with a 

high percentage of patients with poor 

socioeconomic level and unhealthy life style 

(Hegazi et al., 2015). 

The prevalence of burning sensation in this 

study was 18.8%. It is similar to the results 

reported by Collin et al., 2000 who found that 

17.8% of diabetic patients had burning sensation 

and Arap et al., 2010 in Brazil who found that 

17.2% of patients with painful peripheral 

diabetic neuropathy had burning sensation. 

Other studies reported burning sensation in 

patients with T2DM with or without peripheral 

neuropathy as Ouda and Al-attas, 2009 in Saudi 

Arabia who reported a higher percentage (39%) 

and Bajaj et al., 2012 in India who reported only 

10% .The conflict in the prevalence of burning 

sensation can be attributed to the variability in 

symptomatology, lack of precise diagnostic 

criteria, and the different population (Moore, 

Guggenheimer and Orchard, 2007). 

 

A high percentage of altered taste sensation was 

recorded from participants' complaints (40.4%). 

This result was consistent with the results of 

Ouda and Al-attas, 2009 (33%) but in a higher 

percentage than the results of Bajaj et al, 2012 

(20%). Taste alteration in patients with DM is 

explained by the neuropathic mechanism in taste 

nerves. Duration of diabetes and diabetic 

neuropathy had the strongest association with 

altered taste sensation (Latha GS, DM and 

Puranik, 2017) as well as the dryness of mucosa, 

decreased gustin production, zinc deficiency and 

coated tongue (Cicmil et al., 2018). 

The prevalence of subjective oral dryness was 

25.6%. This result was similar to the results 

found by Al-Maweri et al., 2013, Bissong et al., 

2015, and Carramolino-Cuéllar et al., 2018 

(30.4%, 30.2%, and 27.6% respectively). While 

De Souza Bastos et al., 2011, and Guinan et al., 

2018 reported high prevalence (47.4% &43.8% 

respectively). Subjective oral dryness may not 

be associated with hyposalivation (López-

Pintor et al., 2016). It may be due to thirst, 

dehydration, side effects of concomitant drug 

therapy that is commonly used by diabetic 

patients as antihypertensive drugs and diuretics 

(Gandara and Morton, 2011). 

Regarding presence of local factors, 57.4% of 

the participants who reported burning sensation 

had one or more precipitating local factors as 

OLP, oral ulcers and candidiasis. This result is 

similar to the results found by Moore, 

Guggenheimer and Orchard, 2007 (42.8%). 

Fissured tongue was reported in this study at 

percentage of 34.8%. This result was consistent 

with the results found by Al-maweri et al., 2013 

in Malaysia, Ouda and Al-attas, 2009, and 

Jhugroo et al., 2018 (26.9%, 30.7%, and 25.2% 

respectively). While De Souza Bastos et al, 2011 

found only 17.8%, and Mohsin et al, 2014 found 

15.9%. 

The prevalence of benign migratory glossitis 

was 3.2%. This was consistent with the results 

found by De Souza Bastos et al, 2011, and Al-

maweri et al, 2013 (5.4% & 3.6% respectively). 

However Jhugroo et al, 2018 found a prevalence 

of 12.4%. 

The association between OLP and DM was 

extensively studied. The meta-analysis by 

Mozaffari et al concluded a positive association 

between OLP with DM (Mozaffari, Sharifi and 

Sadeghi, 2016). In the present study, OLP were 

diagnosed in 6% of the participants. This was 

similar to the results found by De Souza Bastos 

et al in 2011 and Trentin et al in 2017 (6.1% & 6% 

respectively). However Al-maweri et al, 2013 

Mohsin et al,2014 and Jhugroo et al, 2018 found 

less percentage (0.5%, 1.8% and 3.6% 

respectively). 
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The prevalence of oral candidiasis in this study 

was 4.8%. This result was similar to the results 

found by Trentin et al., 2017 (6.8%). However 

De Souza Bastos et al, 2011, Bajaj et al, 2012 

and Bissong et al, 2015 found high prevalence of 

15%, 24% and 21.5% respectively.  

Despite the positive correlation between local 

factors and BMS, this association should be 

interpreted carefully due to the inherent 

limitations of this cross sectional study to 

establish cause-effect relationships.  

Within the limitation of this study, The overall 

findings indicated that management of oral 

lesions should be done to control symptoms of 

burning sensation. Also good metabolic control 

should be achieved to prevent further 

deterioration. 

Conclusions: 

Burning mouth syndrome in patients with 

diabetic neuropathy is complicated. The 

contributing oral factors are associated with poor 

metabolic control. Good metabolic control 

should be achieved to prevent effects of 

hyperglycemia on oral mucosa, also to prevent 

further deterioration in neuropathic mechanism. 
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