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This review evaluates the influence of type 1Diabetes on the oral health of children and 

adolescents. Type 1 diabetes mellitus (DM) is a chronic metabolic disorder with a rising 

incidence around the globe and manifesting typically in childhood. Several research studies 

have claimed an association between type 1 diabetes mellitus and oral problems in young 

patients. Type 1 Diabetes is found to be related to a multitude of oral complications such as 

tooth decay, dry mouth, tooth loss, higher plaque levels and a higher prevalence of gingival 

and periodontal irregularities. Conclusions on the relationship between type 1 DM and 

periodontal status have been drawn by many studies; some studies have indicated a 

correlation between the duration of diabetes and clinical attachment loss (CAL). Diabetic 

children were recorded to have a reduced salivary flow rate, with elevated levels of S. 

mutans, making them more prone to dental caries. Poor metabolic control also seemed to 

play a role in the manifestation of these symptoms; patients with poor glycaemic control 

exhibited more oral lesions and lower salivary flow rates as compared to those with well 

controlled diabetes. The results of many of the studies in this area are inconsistent and there 

is a need for further, more thorough research on this topic. 
 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

    
 

 

 

INTRODUCTION 
 

Diabetes mellitus is a group of disorders characterized by 

increased blood glucose levels. This elevation results from a 

deficiency in insulin secretion or increased cellular resistance 

to the action of insulin, leading to several metabolic 

abnormalities related to carbohydrates, fats and proteins. 
[1]

 

Diabetes affects approximately 2-10 % of the population and 

more than 10 million people worldwide.
[2-3]

 Type1 diabetes is 

categorized as a systemic autoimmune disease marked by 

impaired insulin secretion from the pancreatic beta cells. It is 

involved in abnormal glucose and lipid metabolism regulation, 

causing hyperlipidemia and hyperglycemia
 [4]

. This form of 

diabetes accounts for up to 5-10 diabetes cases and is usually 

predominant in adolescents and children. The lack of insulin 

production in these patients makes using exogenous insulin 

necessary to sustain life; hence it was previously called Insulin-

dependent diabetes mellitus.
[5-6]

 Diabetes. usually affects 

capillary-rich organs such as the kidneys, retina, and nerves, 

and microangiopathy-related complications.
[7]

 Oral health 

complications commonly related to diabetes include xerostomia 

(dry mouth), dental caries, tooth loss, gingivitis, periodontitis, 

odontogenic abscesses, oral lesions like candidiasis and oral 

lichen planus, burning sensation and soft tissue lesions of the 

mucosa and tongue. 
[8-9]

 
 

AIM OF THE REVIEW  
 

This narrative review aimed to assess the effects of type 1 

diabetes and its influencing factors on the oral health of 

children and young adolescents. 
 

MATERIALS AND METHODS 
 

The study was conducted using the following scientific 

databases: PubMed, Google Scholar, Embase and Scopus. 

Search terms used included type 1 Diabetes mellitus, children, 

dental caries, oral health, periodontal health, and tooth 

eruption. Thirty-five articles were selected from the digital 

search, and references of the selected articles concerned the 

association between type 1 diabetes mellitus and oral health in 

young patients.  
 

DISCUSSION 
 

Type 1 diabetes impact on the oral cavity is manifold. A series 

of studies explore the link between type 1 diabetes and oral 

health in children and adolescents. Several studies have 

demonstrated a correlation between type 1 diabetes and higher 
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tooth decay rates, teething alterations, decreased salivary flow, 

xerostomia, gum and periodontal disease, and lesions, Soft 

tissue and impaired wound healing. All of these aspects of oral 

health and their relationship to type 1 diabetes as an underlying 

disease were then discussed in this article. 
 

TOOTH ERUPTION  
 

Teeth development in children with diabetes was found to 

increase rapidly until the age of 10, after which it gradually 

decreased. In addition, the edentulous period in the group of 

patients with type 1 diabetes lasted longer. It has also been 

determined that individuals with poor metabolic control had 

gingival inflammation associated with a higher rate of eruption 
[7]

. Older children have delayed eruptions 
[10]

. One study 

demonstrated that children with diabetes under the age of 11.5 

years had no significant changes in tooth development, but 

older children exhibited a delay in development. 
[11]

 Another 

study observed that children with type 1 diabetes below the age 

of 11.5 years had a faster rate of eruption, while children above 

11.5 years of age had a delayed eruption process 
[12]

. 
 

DENTAL CARIES 
 

Numerous studies have documented the prevalence of tooth 

decay in children with type 1 diabetes; however, there is some 

degree of inconsistency in the results. A meta-analysis found 

that almost 67% of children and young adolescents with type 1 

diabetes had dental caries with a mean DMFT value of 5.7 
[13]

. 

It was found that people without diabetes had a lower rate of 

tooth decay than people with type 1diabetes, and the number of 

cavities increased with age for both diabetics and healthy 

individuals. 
[7]

 This is consistent with the findings of 
[14]

, who 

stated that the DMFT index of children with type 1 diabetes 

was higher than that of children without diabetes. According to 

this study 
[14]

, the prevalence of component D (Decayed) was 

higher in diabetic patients as compared to controls, while 

component F (Filled) was higher in the non-diabetic group -

type1diabetes. Dental caries is a multifactorial disease, and its 

predisposing factors include oral pathogenic bacteria, 

consumption of fermentable carbohydrates as substrates for 

caries-causing bacteria, and ample time permitted for caries to 

form. Levels of pathogenic bacteria, especially Streptococcus 

mutans, were higher in diabetics, and a higher proportion of 

individuals had greater levels of pathogenic bacteria, especially 

Streptococcus mutans, in the diabetic population.
[15]

 

Additionally, it has been reported that insulin deficiency can 

lead to deteriorating alterations in the salivary glands, leading 

to a reduction in the rate of salivary flow and salivary buffering 

capacity. 
[13]

 In another study, the author stated that decreased 

salivary flow due to hyperglycemia was a predominant feature 

of poor metabolic control in diabetic patients. 
[16]

 The glucose 

leakage into the oral cavity during this period can facilitate the 

growth of aciduric and acidogenic bacteria and the formation of 

carious lesions. Multiple studies have shown that children and 

adolescents with type 1 diabetes have a high uptake of 

saturated fat. Furthermore, consuming these high saturated fats, 

which are energy dense and low in nutrition, is linked with 

weight gain and obesity, leading to tooth decay in children. 
[17][18]

. 

A higher rate of caries has been observed, especially in the root 

region of type 1 diabetics. However, some studies have shown 

a lower caries prevalence in diabetics as opposed to their 

healthy counterparts. A study showed that people with diabetes 

had lower caries prevalence than non-diabetic controls, who 

also had higher oral debris scores. 
[20]

 Even though earlier 

studies have attributed lower caries prevalence to lower 

carbohydrate intake and insulin treatment regimens, this study 

confirmed that modern diabetes management, including less 

rigid meal plans and flexible use of insulin, diminishes the 

influence of diet on caries development. Whereas the role of 

good metabolic control in these diabetic patients is also a 

matter of significance
[20]

. In another study, the key finding was 

that diabetic children and adolescents with poor metabolic 

control had thrice more lesions during the study period than 

those with improved metabolic control.
[21]

 The authors 

conclude that children and young adolescents with poorly 

controlled type 1 diabetes may develop rampant dental caries 

despite comprehensive preventive care, the main risk factors 

being lack of good oral hygiene, previous experience with 

caries and higher levels of lactobacilli in saliva. 
 

Salivary Status 
 

Many studies have reported qualitative and quantitative 

changes in diabetic saliva. Diabetic individuals often show a 

decreased salivary flow. One study mentioned that significantly 

lower levels of saliva were found in diabetic children.
[14]

 A 

diminished salivary flow rate has also been recorded in diabetic 

children in some studies.
[22][23]

 Type 1 DM is related to a higher 

incidence of xerostomia (53%) in adolescents
[22]

, and mean 

salivary flow rates are reported to be low and hyposalivation 

more prevalent among diabetic patients.
[8]

 As per another study 
[20]

, the mean flow rate of unstimulated saliva was 0.26 in 

diabetics and 0.34 in healthy controls, while the mean flow rate 

of stimulated saliva was 1.17 in diabetic patients and 1.49 in 

non-diabetic patients. The salivary pH and buffering capacity 

are also found to be lower in diabetics. In one study, the pH of 

saliva in the non-diabetic group displayed a mean of 7.071, and 

for the diabetic group, it was 6.406, which was significant 

statistically
[24]

. Glycosuria, caused by hyperglycemia resulting 

in dehydration and fluid loss, as well as salivary gland 

pathologies, might be the reasons behind improper saliva 

production.
[14]

 Diabetics with poor glycaemic control have 

lesser rates of salivary flow than patients with well-controlled 

diabetes.
[25]

 However, several studies have not recorded 

significant differences in salivary flow, pH, or buffering 

capacity between diabetics and non-diabetics.
[26]

 Increased 

levels of S. Mutans and lactobacilli have been reported in 

patients with diabetes, and lactobacilli and S. Mutans are 

known indicators of the cariogenic environment.
[21]

 Glucose, 

total sugars, total proteins and amylase were found to be more 

abundant in the saliva of diabetic patients.
[23]

 This is similar to 

the finding of 
[14]

 that, due to decreased salivary flow, patients 

with diabetes may have increased concentrations of glucose 

and mucin and proliferation of pathogenic microorganisms. 

The results are inconsistent when it comes to calcium levels. A 

higher calcium level 
[27]

 and a lower calcium level 
[23]

 have 

been reported in the saliva of diabetic patients, as per different 

studies.  
 

PERIODONTAL HEALTH  
 

It is a well-known fact that there is a two-way relationship 

between periodontal health and diabetes. Several mechanisms 

have been proposed to illustrate the relationship between 

diabetes and periodontal status, which can be considered as 

changes in repair processes, vasculature, and cellular processes 

of the host. The two main risk factors for the occurrence of 

chronic complications of diabetes are the duration and severity 

of the hyperglycemia.
[28]

 Type 1 diabetics reported higher 
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gingival and periodontal index values than controls.
[7]

 A 

positive relationship was found between the duration of 

diabetes and clinical disassociation (CAL), wherein 

observations showed that the longer the diabetes duration, the 

greater the prevalence and severity of periodontal disease[2]. 

This finding has been supported by other studies.
[29]

. 
[19]

 

reported significantly higher mean periodontal exploration 

depth and clinical disintegration values in children with 

diabetes compared with non-diabetic controls
[2]

. In another 

case-control study, children with type 1 diabetes had 

significantly higher plaque and gingival indices and more 

bleeding on exploration compared with control subjects; They 

also showed an association between periodontitis and 

prolonged duration of diabetes
[30]

. In a 5-year study 
[19]

, the rate 

of clinical disconnection (CAL) was remarkably higher in 

diabetic subjects, with a similar association between the 

duration of diabetes and CAL. However, in another 3-year 

longitudinal study [31], no differences in measured clinical 

parameters and subgingival microbiota were found between 

diabetic and non-diabetic subjects, although there was a 

decrease in gingivitis in the non-diabetic group with an 

improvement in SBI (Sulcus Bleeding Index). One study
[25]

 

observed an increased incidence of gingivitis and plaque 

accumulation in diabetics and attributed these to an elevated 

inflammatory response to periodontal pathogens, diminished 

tissue repair and regeneration, and the effects of advanced 

glycation end products. They emphasized the role of personal 

oral hygiene practices and professional oral health care in the 

prevention of periodontal disease; An improvement in API and 

OHI was indeed observed in patients who underwent oral 

hygiene tuition.
 [32]

 
 

TREATMENT CONSIDERATIONS  
 

Diabetes Type 1 can be managed with insulin and changes in 

diet and exercise.
[33]

 Working alongside a physician and 

nutritionist, the dentist can help maintain the patient’s oral 

health and boost their metabolic control. A dentist can use a 

glucometer to check the patient’s blood sugar levels; if the 

levels are congruous with hyperglycaemia, then a prompt 

follow-up with the physician is advised; the dentist, therefore, 

plays an essential role in referring diabetic patients to 

physicians for evaluation. Diabetic patients should preferably 

be given short morning appointments to lower their stress. 

Type 1 diabetic patients are known to exhibit a higher 

incidence of dental caries and require daily oral care with 

regular dental visits; at the same time, the efficacy of the 

preventive programs should be reviewed. Before any 

surgical/invasive procedure, the patient’s blood sugar should be 

tested to avoid any emergencies, including insulin shock or 

ketoacidosis with severe hyperglycaemia that can occur before, 

during or after the procedure. The treatment approach for 

xerostomia typically includes salivary substitutes and 

stimulants. Salivary stimulation or replacement therapy can be 

done to retain moisture in the mouth, which aids in the 

prevention of dental decay. The prevention of periodontal 

disease involves educating the patient about the importance of 

oral health along with the removal of plaque and calculus 

through self-care and professional help.
 [7]

 Periodontal surgical 

procedures can be performed, taking into account the patient’s 

history of complications and glycaemic control, and supportive 

periodontal therapy should be provided at regular intervals.
[34]

 

Diabetic patients undergoing extensive periodontal and surgical 

procedures should also be given dietary instructions. The dental 

team should focus on maintaining optimum oral health for 

diabetic patients, thereby improving their metabolic control. 

The dentist can also discuss with the physician, the indications 

and contraindications of medications to treat the oral 

complications resulting from diabetes and strive to provide 

better oral care for such patients.
[34]

  
 

CONCLUSION 
 

Type 1 Diabetes is an endocrine, metabolic disorder of 

childhood and adolescence, the incidence of which has 

reportedly been increasing worldwide and has significant 

consequences on physical and emotional development.
[20]

 It is 

characterized by hyperglycaemia and dysregulation of protein 

and lipid metabolism, resulting in one or multiple 

complications in the eyes, blood vessels, heart, kidneys and 

nervous system.
[38]

 T1DM exhibits a range of oral symptoms, 

including tooth decay, reduced flow of saliva, periodontal 

diseases, and oral soft tissue lesions such as candidiasis, lichen 

planus, and geographic tongue, which have been documented 

in several studies. Metabolic control and duration of diabetes 

also play a role in manifesting these symptoms. The dentist, 

therefore, contributes to aiding the patient to maintain 

glycaemic control by treating oral diseases and guiding them to 

maintain proper oral hygiene and diet.
[34]

 Some contradictory 

studies report no significant changes in the oral health of 

patients with diabetes compared to their non-diabetic 

counterparts. Further studies are needed to justify the effects of 

type 1 diabetes on the oral health of children and young 

adolescents. 
 

Future Prospects  
 

Even though extensive research has been done in this area, 

there is substantial scope for a more rigorous investigation into 

the oral manifestations of Type 1 diabetes in children and it’s 

management. Burning mouth syndrome in diabetics, 

association between the duration of diabetes and periodontal 

health as well as the incidence of coronal  and root caries in 

diabetic patients are some of the areas where subsequent 

research can be done. 
 

References 
 

1. Lamster IB, Lalla E,Borgnakke WS, Taylor GW. The 

relationship between oral health and diabetes 

mellitus.JADA 2008; 139 (10 suppl):19S-24S. 

2. Firatli E, Yilmaz O, Onan U. The relationship between 

clinical attachment loss and the duration of insulin-

dependent diabetes mellitus (IDDM) in children and 

adolescents. J Clin Periodontal 1996; 23: 362-366. 

3. Aren G, Sepet E, Ozdemir D, Dinccag N, Guvener B, 

Firatli E. Periodontal health, salivary status, and 

metabolic control in children with type 1 diabetes 

mellitus. J Periodontol 2003; 74(12):1789-1795. 

4. Salvi GE, Kandylaki M,Troendle A, Persson GR, Lang 

NP. Experimental gingivitis in type diabetics: a controlled 

clinical and microbiological study. J Clin Periodontol 

2005; 32: 310-316. 

5. Stanko P, Holla LI. Bidirectional association between 

diabetes mellitus and inflammatory periodontal disease. A 

review. Biomed Pap Med Fac Univ Palacky Olomouc 

Czech Repub 2014; 158(1):35-38. 



International Journal of Recent Scientific Research Vol. 13, Issue, 12 (A), pp. 2704-2707, December, 2022 

 

2707 | P a g e  

6. Mealey BL, Oates TW. Diabetes mellitus and periodontal 

diseases. J Periodontal 2006; 77:1289-303. 

7. Orbak R, Simsek S, Orbak Z, et al. The influence of type 

1 diabetes mellitus on dentition and oral health in children 

and adolescents. Yonsei Med J 2008;49(3):357-365. 

8. Moore PA, Weyant RJ, Etzel KR, Guggenheimer J, 

Mongelluzzo MB, Myers DE, et al. Type 1 diabetes 

mellitus and oral health: assessment of coronal and root 

caries. Community Dent Oral Epidemiol 2001; 29:183-94. 

9. Mandura RA, El Meligy OA, Attar MH, Alamoudi RA. 

Diabetes mellitus and dental health in children: a review 

of literature. International Journal of Clinical Pediatric 

Dentistry 2021; 14(5):719-725. 

10. Bohatka L, Wegner H, Adler P. Parameters of the mixed 

dentition in diabetic children. J Dent Res. 1973; 

52(1):131-5. 

11. Zeskin DE, Siegel EH, Loughlin WC. Diabetes in relation 

o certain oral and systemic problems: Part I: Clinical 

study of dental caries, tooth eruption, gingival changes, 

growth pneumonia, and related observations in juveniles. 

J Dent Res. 1944; 23(5):317-331. 

12. Adler P, Wegner H, Bohatka L. Influence of age and 

duration of diabetes on dental development in diabetic 

children. J Dent Res 1973; 52(3):535-537. 

13. Wang Y, Xing L. Prevalence of dental caries in children 

and adolescents with type 1 diabetes: a systematic review 

and meta-analysis. BMC Oral Health 2019; 19:213. 

14. Ferizi L, Dragidella F, Spahiu L, Begzati A, Disha M, 

Pustina T, et al. Oral health and salivary status in children 

with type 1 diabetes mellitus. Journal of International 

dental and medical research 2018; 11(3):931-937. 

15. Cameron A.C, Widmer R.P. Handbook of Pediatric 

Dentistry, Mosby Elsevier, 3rd edition 2008. 

16. Latti BR,Kalburge J.V, Birajdar B, Latti RG. Evaluation 

of relationship between dental caries, diabetes mellitus 

and oral microbiota in diabetics. Journal of oral and 

maxillofacial pathology 2018; 22(2):282. 

17. Vernarelli JA, Mitchell DC, Hartman TJ, Rolls BJ. 

Dietary energy density is associated with body weight 

status and vegetable intake in U.S. children. J Nutr. 

2011;141(12):2204 –10. 43. 

18. Hayden C, Bowler JO, Chambers S, Freeman R, 

Humphris G, Richards D, Cecil JE. Obesity and dental 

caries in children: a systematic review and meta-analysis. 

Community Dent Oral Epidemiol. 2013; 41(4):289 –308. 

19. Firatli E. The relationship between clinical periodontal 

status and insulin-dependent diabetes mellitus.Results 

after 5 years. J Periodontol 1997; 68:136-140. 

20. Siudikiene J, Maciulskiene V, Nyvad B, Tenovuo J, 

Nedzelskiene I. Dental caries and salivary status in 

children with type 1 diabetes mellitus, related to the 

metabolic control of the disease. Eur J Oral Sci 

2006;114:8-14. 

 

 

21. Twetman S, Nederfors T, Stahl B, Aronson S. Two year 

longitudinal observations of salivary status and dental 

caries in children with insulin-dependent diabetes 

mellitus. Pediatr Dent 1992; 14(3):184-88. 

22. Busato IMS, Ignacio SA, Brancher JA, Moyses ST, 

Azevedo-Alanis LR. Impact of clinical status and salivary 

conditions on xerostomia and oral health-related quality 

of life of adolescents with type 1 diabetes mellitus. 

Community Dent Oral Epidemiol 2012; 40:62-69. 

23. Lopez M.E, Colloca M.E,Paez R.G, Schallmach J.N, Koss 

M.A, Chervonagura A. Salivary characteristics of diabetic 

children. Brazilian Dental Journal 2003;14(1):26-31. 

24. Rai K, Hegde AM, Shetty S. Dental caries and salivary 

alterations in type 1 diabetes. J Clin Pediatr Dent 

2011;36(2):181-184. 

25. Al Maweri S, Altayyae MO, AlQahtani KW, Bamasud 

MS, Al Ghamdi OY, Ashraf S. Xerostomia, salivary flow, 

and oral health status among Saudi diabetic patients: A 

comparative cross-sectional study. Clinical.Cosmetic and 

Investigational Dentistry 2021; 13:451-458. 

26. Tenovuo J, Alanen P, Larjava H, Viikari J, Lehtonen O-P. 

Oral health of patients with insulin-dependent diabetes 

mellitus. Scand J Dent Res 1986; 94:338-46. 

27. Moreira A.R, Passos A, Sampaio F.C, Soares M.S.M, 

Oliveira R.J. Flow rate,Ph and calcium concentration of 

saliva of children and adolescents with type 1 diabetes 

mellitus. Brazilian Journal of Medical and Biological 

Research 2009; 42(8):707-711. 

28. Duda-Sobczak A, Zozulinska-Ziolkiewicz D, 

Wyganowska-Swiatkowska M. Type 1 diabetes and 

periodontal health. Clinical Therapeutics 2018;1(1):1-5. 

29. Tervonen T, Knuuttila M. Relation of diabetes control to 

periodontal pocketing and alveolar bone level. Oral 

Surgery,Oral Medicine,Oral Pathology 1986;61:346-349. 

30. Al Khabbaz A, Al-Shammari K, Hasan A, Abdul-Rasoul 

M. Periodontal health of children with type 1 diabetes 

mellitus in Kuwait: a case-control study. Med Princ Pract 

2013;22:144-149. 

31. Sbordone L, Ramaglia L, Barone A, Ciaglia RN, Iacono 

VJ. Periodontal status and subgingival microbiota of 

insulin-dependent juvenile diabetics: A 3 year 

longitudinal study.J Periodontol1998; 69:120-128. 

32. Mosler B, Twardawa H, Trzcionka A, Korkosz R, 

Rahanama M, Tanasiewicz M. Oral cavity status of type 1 

diabetic patients who underwent an oral hygiene tution. 

Healthcare 2022; 10:606. 

33. Nirmala SVSG, Saikrishna D. Dental care and treatment 

of children with diabetes mellitus-an overview. J Pediatr 

neonatal care 2016;4(2):00134. 

34. Vernillo AT. Dental considerations for the treatment of 

patients with diabetes mellitus. JADA 2003; 134:24S-

33S. 

35. Taylor GW. Bidirectional interrelationships between 

diabetes and periodontal diseases: an epidemiologic 

perspective. Ann Periodontol 2001; 6:99-112. 

******* 


