Table 1. Findings of clinical studis which investigated the correlaton beetwen Type 1 diabetes mellitus and periodontal disease. 

	Author/    

year
	Study population 

	Duration of diabetes 

mellitus Type 1 (years)

           
	glycated
haemoglobin level -  HbA1c (%)
 
	Gingival
parameters 
	Periodontal 
parameters 
	Main findings  

	Rylander 56 


	46 patients with DM1
mean age 22.1±4.7  
41 healthy individuals       

mean age 22.3±2.1     

	10-14 years– 24 children
15-19 years – 20 children 
>20 years – 2 children  

	< 7.0 - 2 children
7.0-8.9 – 13 children
9.0-11.9 - 17 children
12.0-13.9 - 12 children  
>14.0 - 2   children

	PI  
GI 


	PPD (mm) only probing depths of >3mm 
CAL (mm) measured at 4 sites around each tooth
GR (mm)  
	Higher frequency with clinical attachment loss on buccal sites, and GR in diabetic group than in the control group.
Presence of dental biofilm on these tooth surfaces
was equally low in the 2 groups; in interproximal regions

very low frequency of periodontal tissue breakdown

	Rosenthal 57
	52 patients with DM1
mean 14.5 years  

	NR

	Patients with DM1 without
periodontitis
HbA1c – 12.56% 
DM1 patients with 
periodontitis
HbA1c – 9.17% 
	PI
GI 

SBI         
	PPD (mm) measured at 4 sites around each tooth

	GI and SBI were significantly higher in the periodontitis group. PI was not significantly different between the groups. Diabetics with periodontitis had a significantly lower glycosylated hemoglobin than diabetics without periodontitis

	Sandholm 58       

	85 patients with DM1 

mean 15.1±1.5 SV years    
85 healthy adolescents      
mean 15.1±1.6 years  

	mean 5.2±3.5 years
    
	mean 10.9±2.2 (SD)

	PI  

GI 

RC    
	CPITN ( registrated using
16, 21, 26, 36, 41 and 46 as index teeth)
PPD (mm) measured at 4 sites around each tooth

	Finnish adolescents with DM1 had more gingivitis than their age- and sex-matched healthy controls. There were no differences in periodontal destruction as measured in number of pockets >4mm. All gingivitis does not lead to periodontitis, but periodontitis preceeded by gingivitis
 

	Pinson 14  


	26 patients with DM1
mean 13.50±3.36 years 

included one set of identical twins
24 control subjects      
mean 13.54±3.08 years   

	mean 6.58±3.66 years, 

with 24 of the patients having had DM1 for at least 5 years

	3.4-6.1 - 6  children
6.2-9.0 - 9  children
>9.0 - 11 children

	PI  

GI

gingival bleeding on probing   
	PPD (mm) measured at 4 sites of each tooth 
CAL (mm) measured at 4 sites around each tooth 
GR (mm)  
	Significant association of age with pocket probing depth, clinical attachment levels, and bleeding in the diabetic group.
Duration of diabetics and metabolic control level were not related to periodontal parameters.
DM1 had a significant association with severity of periodontitis when tooth sites in patients groups were statistically compared
          

	Karjalainen 59

	12 patients with DM1
mean 10.6±2.4 years   

80 healthy subjects    

mean 14.5±1.6 years   


	NR

	on the 3rd day in hospital 
14.9±3.8%  
on the 12rd day in hospital 
13.1±2.9%  
on the 1st outpatient visit at the hospital 1 month later
8.4±1.5% 
	PI 
% of visible plaque
gingival bleeding on probing
% of bleeding surfaces
	NR

	Hyperglycaemia and poor metabolic control of diabetes
increased gingival bleeding. Not all gingivitis proceeds into a destructive periodontal disease.  Lower  resistance toward dental plaque in poorly-controled patients indicates that  biological alterations could take place during glucose balance deterioration 


	Firatli 16  


	77 patients with DM1
mean age 12.47 years 

77 healthy volunteers    
mean age 12.59 years

	mean 48.34±23.69 months
	children with DM1
9.34±3.99%   
control group
5.96±1.02%   
	PI 
GI 

gingival bleeding on probing
	PPD (mm) measured at 4 sites of each tooth 
CAL (mm) measured at 4 sites around each tooth
	Positive correlation between the duration  of  DM1

and CAL. Relationship between the  duration of  DM1 and severity of periodontal alterations

	Aren 18     


	Group 1:  
16 newly diagnosed children;   

mean age 12.8±5.8 

Group 2:  

16 children with diabetes of long duration; 

mean age 12.7±3.8 

Group 3:

16 healthy subjects;
mean age 12.4±1.9 


	Children in Group 1 with newly diagnosed DM1

and
Group 2 with diabetes of long duration; 


	Group 1  
8.01±1.79 %

Group 2
8.43±1.36 %

Group 3
5.05±0.36 %

	PI
GI
gingival bleeding on probing

	PPD (mm)
	Glycaemic status of the diabetic subjects affects the periodontal probing depths, salivary pH, buffering capacity, and peroxidase activity.

	Lalla 11 

	182 patients with DM1 
mean 11.9±3.3 years  
160 healthy children  
mean 10.9±2.6 years     


	mean 4.5±8.0 years 

Age of diagnosis DM1 
mean 7.8±4.0 years   

	< 7.5% - 55 children
7.5-9.5% - 80 children
>9.5% - 36 children 
	PI 
% of sites PI 
GI 
% of  bleeding sites 
GI score of 
2 or 3 denotes a bleeding site 
	PPD (mm) measured at 4 sites of each tooth 
CAL (mm) measured at 4 sites around each tooth
Number of affected teeth (at least one site with attachment loss >2mm on at least two teeth)
	Periodontal destruction was increased in children and adolescents with DM1. Diabetes started earlier in life than formerly recognized.
Duration of DM1 , and especially mean A1c, were not significantly correlated with  number of affected teeth. 


	Lalla 17  

	350 patients with DM1
mean 11.33±3.41 years

	mean 3.96±3.39 years 
Age of diagnosis DM1 
mean 7.54±4.0 years   
	< 7.5% - 97 children
7.5-9.5% - 170 children >9.5% - 73 children 
	PI 
% of sites PI 
GI 
% of  bleeding sites GI 
GI score of 
2 or 3 denotes a bleeding site
	PPD (mm) measured at 4 sites of each tooth 
CAL (mm) measured at 4 sites around each tooth

Number of affected teeth (at least one site with attechment loss >2mm on at least two teeth)
	Increased periodontal destruction  in children and adolescents with DM1 was connected with increased metabolic control.

If gingival bleeding and attachment loss measurements were both used, the present study revealed that hemoglobin A1c significantly correlated with periodontitis  

	Daković &  

Pavlović 12 


	187 patients with DM1
mean 12.4±4.2 years
178 healthy children    
mean 11.4±4.3 years    


	mean 4.9±3.5 years 
Age of diagnosis DM1 
mean 7.9±4.2 years
	< 7.5% - 20 children
7.5-9.5% - 95 children >9.5% - 65 children
	PI
 % of sites PI 
GI 
% of bleeding sites GI 
GBI
bleeding/plaque ratio 
	PPD (mm) measured at 4 sites of each tooth 
CAL (mm) measured at 4 sites around each tooth

Number (%) of patients with periodontitis and any level of CAL, and CAL>1,5mm
  
	Periodontal disease was more prevalent in children with DM1 and was in function of metabolic control and disease duration. The gingival inflammation in the evolution of periodontal destruction was more important in children with DM1 than in subjects without the disease


	Foia 31                                              


	42 patients with DM1              

and periodontitis
42 non-diabetic subjects
with periodontitis
The subjects were divided into subgroups, according to the age and metabolic control of DM1
 
	NR

	< 7%         - 22 children         

 >7%         - 20 children          
	PI 
GBI 

	CAL (mm) measured at 4 sites around each tooth


	All studies clinical parameters reffering to periodontal status in diabetic children were much higher than those in sistemically healthy group. Children were susceptible to periodontal destruction, especially when the etiologic external factors were associated with host related systemic impairment, such as insulin dependent diabetes.. Systemic diseased metabolic balance was significantly conected with Gram-negative species-mediated cytokine translocation from the periodontal space into the circulation. 


PI - plaque index; PPD - pocket probing depth; GR - gingival recession; GI - gingival index; CAL - clinical attachment level; NR - not reported; SBI - sulcus bleeding index; RCI - retentive calculus index; CPITN - community periodontal index of treatment needs; GBI - gingival bleeding index
