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Abstrak 

Diabetes merupakan penyakit metabolik yang kompleks dengan prevalensi yang semakin meningkat secara 

global. Diabetes berhubungan dengan peningkatan risiko periodontitis yang dipengaruhi oleh pengendalian indeks glikemik. 

Pemeriksaan hemoglobin terglikasi (HbA1c) menunjukkan kadar hemoglobin dalam darah yang telah terglikasi (terikat secara 

kimia dengan glukosa) dan mencerminkan kadar glukosa darah selama tiga bulan terakhir. Tujuan penelitian ini untuk 

menentukan hubungan antara kontrol glikemik pada penderita diabetes dengan tingkat keparahan periodontitis. 

Metode: Studi literatur yang dilakukan menggunakan basis data PubMed dengan kata kunci “HbA1c and periodontitis” dan 

publikasi antara tahun 2012 hingga Juni 2021. Data dari artikel yang relevan dipilih dan dirangkum dalam tabel serta tinjauan 

naratif. 20 artikel telah dipilih berdasarkan kesesuaian topik. Pasien dengan kadar HbA1c yang lebih tinggi menunjukkan 

keterkaitan dengan peningkatan keparahan penyakit periodontal yang ditentukan oleh beberapa parameter yaitu clinical 

attachment loss (CAL), pocket depth (PD), bleeding on probing (BOP), oral hygiene index (OHI), community periodontal index 

(CPI), periodontal inflamed surface area (PISA), periodontal screening index (PSI), kolonisasi patogen periodontal, mobilitas 

gigi, dan jumlah gigi yang hilang. Kadar HbA1c yang tinggi menandakan kontrol glikemik yang buruk dan berhubungan 

dengan peningkatan keparahan periodontitis. 

 

Kata Kunci: Diabetes, Kontrol Glikemik, Periodontitis 

 

Abstract 

Diabetes is a complex metabolic disorder, which has been increasingly prevalent worldwide. Diabetes is related to 

increasing the risk of periodontitis determined by glycemic index control. The glycated haemoglobin (HbA1c) analysis indicates 

the haemoglobin rate in the blood has been glycated (chemically bonded with glucose) and determines blood glucose levels 

over the previous three months. The aim of this study was to determine the relationship between glycemic control in diabetes 

and the severity of periodontitis. Literature searches were performed using Pubmed with the keyword “HbA1c and periodontitis” 

and published between 2012 to June 2021. The data from the articles were selected and summarized in tables and a narrative 

review. A total of 20 articles has been selected based on the relevant topics. Patient with higher HbA1c levels was associated 

with the severity periodontal diseases determined by several parameters. The parameters were clinical attachment loss (CAL), 

pocket depth (PD), bleeding on probing (BOP), oral hygiene index (OHI), community periodontal index (CPI), periodontal 

inflamed surface area (PISA), periodontal screening index (PSI), the periodontal pathogen colonized, tooth mobility, and the 

number of missing teeth. The higher level of HbA1c, indicated poorly controlled diabetes, associated with the increase of 

periodontitis severity. 
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Diabetes is a complex metabolic 

disorder, which has been increasingly prevalent 

worldwide. Diabetes is characterized by elevated 

blood glucose levels (hyperglycemia). Diabetes is 

caused by the body's inability to produce enough 

insulin, or it cannot use the insulin it produces 

effectively. Diabetes has become a global 

problem because the number of people with 

diabetes is increasing. In 2021, the International 

Diabetes Federation (IDF) published that the 

number of people with diabetes aged 20-79 years 

would reach 537 million and is expected to 

increase in 2030 to 643 million and in 2045 to 783 

million.1 

The diabetes diagnosis can be made 

following a random venous plasma glucose test, a 

fasting plasma glucose test, a two-hour plasma 

glucose test, or glycated hemoglobin (HbA1c) 

measurement.1 HbA1c analysis indicates the 

hemoglobin rate in the blood has been glycated 

(chemically bonded with glucose) and determines 

blood glucose levels over the previous three 

months.  

Diabetes is related to increasing the risk 

of periodontitis determined by glycemic  index 

control. Periodontitis is an inflammatory disease of 

the supporting tissues of the teeth caused by 

specific microorganisms, which cause progressive 

damage to the periodontal ligament and alveolar 

bone through increased probing depth formation, 

gingival recession, or both.2 This study aims to 

determine the relationship between glycemic 

control in diabetes and the severity of periodontitis. 

 

METHODS 

A literature search of the last ten years 

was performed using the PubMed database from 

2012 to June 2021, with the keyword “HbA1c and 

periodontitis”. The articles were limited to the 
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English language and human studies. The data 

from the articles were selected base on the 

relevant topics. Therefore, the data were 

summarized in tables and a narrative review. 

 

RESULT 

A total of 20 articles have been selected 

based on the relevant topics. A summary of the 

review article and the principal findings from 

literatures is shown in Table 1. Patient with higher 

HbA1c levels was associated with the severity 

periodontal diseases determined by several 

parameters. The periodontal parameters were: 

clinical attachment loss (CAL), pocket depth (PD), 

bleeding on probing (BOP), oral hygiene index 

(OHI), community periodontal index (CPI), 

periodontal inflamed surface area (PISA), 

periodontal screening index (PSI), periodontal 

pathogen colonized, tooth mobility, and the 

number of missing teeth.  

 

 

Table 1.  Principal findings from works of literatures that investigated factors that potentially associated 

glycemic control (HbA1c) in diabetes and the severity of periodontitis. 
Reference Study Population Periodontal 

Parameter 

HbA1c (%) Main Finding 

Haseeb et al., 

2012.3 

40 well controlled and 40 poorly 

controlled type 2 diabetic 

subjects having good oral 

hygiene (scored according to 

simplified oral hygiene index) 

were compared with a control 

group of 40 normal healthy 

individuals 

Mean % of sites with 

CAL ≥ 4 mm - Mean 

% of sites with CAL > 

6 mm 

a. Normal 

b. ≤ 7.0 (well controlled)  

c. > 7.0 (poorly 

controlled) 

a. 19.84 - 3.43 

b. 23.51 - 7.13 

c. 35.03 - 20.92 

Morita et al., 2012.4 5,856 people Community 

Periodontal Index 

(%) 

a. < 6.5 

 

b. ≥ 6.5 

a. Codes 0, 1, 2: 65.1 

     Codes 3, 4: 34.9 

b. Codes 0, 1, 2: 48.7 

     Codes 3, 4: 51.3 

Santos et al., 2012.5 91 subjects with type 2 DM 

and generalized chronic 

periodontitis 

Sites with PD≥5 mm 

(%) - Sites with 

CAL≥5 mm (%) 

a. ≤ 7.5 

b. 7.6–9 

c. 9.1–11 

d. > 11 

a. 22.9 - 44.4 

b. 24.4 - 42.0 

c. 21.3 - 41.3 

d. 24.2 - 38.8 

* No statistically 

significant differences 

Susanto et al., 

2012.6 

132 healthy subjects and 

101 subjects treated for DM2  

Periodontal 

severity: PISA (mm2) 

- CAL (mm) - PD 

(mm) 

a. Mean 5.5 (Healthy 

controls) 

b. Mean 8.9 (DM2) 

a. 83.9 - 1.8 - 1.7 

 

b. 170.4 - 2.4 - 1.9  

Weinspach et al., 

2013.7 

111 nondiabetics (ND), 101 

type 1 diabetics (T1D), and 

236 type 2 diabetics (T2D) 

periodontal screening 

index (PSI) 

a. 6.15 (NC) 

b. 7.21 (T1D) 

c. 6.84 (T2D) 

a. 3.26 

b. 2.79 

c. 3.52 

Poplawska-Kita et 

al., 2014.9 

107 patients with type 1 

diabetes and 40 healthy 

controls 

Community 

Periodontal Index 

(CPI0  

– CPI1 – CPI2 – CPI3 – 

CPI4)  

a. Control group 

b. ≤6.5 (Good 

metabolic control) 

c. >6.5 (Poor metabolic 

control) 

a. 2.8–1.7–0.8–0.2–0.0  

b. 1.5–2.1–1.5–0.6–0.3  

 

c. 1.3–1.5–1.2–0.9-0.5  

Sakalauskiene et 

al., 2014.10 

56 subjects divided into 2 

groups: healthy subjects 

(the H group) and diabetic 

(type 1 diabetes) patients 

with chronic untreated 

generalized periodontitis 

(the DM group) 

Clinical: PD (mm) – 

OHI  

Microbiological 

(Frequencies of 

microbes): FN – EC – 

PG – PI – CS – AA – 

SI (%)  

a. ≤ 7 (Healthy group) 

 

 

b. >7 (DM group) 

a. Clinical: 0.2 – 0.26  

     Microbiological: 

18.5–18.5–81.5–44.4–

11.1–100.0–59.3  

b. Clinical: 5.33 – 3.04  

     Microbiological: 

96.3–51.9–63.0–70.4–

77.8–59.3–33.3  

• Community Periodontal Index: Code 0, Healthy gingivae; Code 1, Gingival bleeding after probing; Code 2, Calculus 

detected; Code 3, Pocket 4 to 5 mm; Code 4, Pocket 6 mm or more.4 

• Periodontal inflamed surface area (PISA) quantifies the amount of inflamed periodontal tissue and is supposed to quantify 

the inflammatory and infectious burden resulting from periodontitis. Clinical attachment loss (AL) was defined as the distance 

from the cementoenamel junction to the bottom of the pocket/sulcus and calculated as the mathematical sum of the PD 

and gingival recession measurements.5 

• The periodontal screening index (PSI) provides information about the severity and treatment needs of periodontal diseases. 

It is subdivided into five codes. Code 0 represents healthy periodontal conditions, codes 1 and 2 indicate gingivitis, and 

codes 3 and 4 indicate periodontitis.7 

• Tooth mobility Grade 3: severe mobility faciolingually & mesiodistally combined with the vertical displacement.8 

• The community periodontal index (CPI) code was recorded in each segment (code 0: no signs of periodontal disease, code 

1: gingival bleeding after gentle probing, code 2: supragingival or subgingival calculus, code 3: 4–5 mm deep pathologic 

pockets, code 4: 6 mm or deeper pathologic pockets).9  

• Oral hygiene status was evaluated by the Simplified Oral Hygiene Index (OHI-S; Green-Vermillion simplified). The OHI-S index 

consists of 2 components: plaque index (DI), and calculus index (CI). OHI-S = DI + CI. Frequencies of microbes to F. nucleatum 

(F.n.), E. corrodens (E.c.), P. gingivalis (P.g.), P. intermedia (P.i.), Capnocytophaga spp. (C.s.), A. actinomycetemcomitans 

(A.a.), S. intermedius (S.i.).10  
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Continued Table 1.   Principal findings from works of literatures that investigated factors that potentially 

associated glycemic control (HbA1c) in diabetes and the severity of periodontitis. 

Reference Study Population 
Periodontal 

Parameter 
HbA1c (%) Main Finding 

Jindal et al., 2015.11 50 patients with Type 1 

diabetes 

PD (mm) –CAL 

(mm) 

a. ≤7 

b. 7-8 

c. >8  

a. 2.93 - 3.33 

b. 3.81 - 4.43 

c. 5.31 - 6.15 

Kiedrowicz et al., 

2015.12 

75 patients with DM2 were 

grouped according to 

glycemic control: 40 subjects 

with HbA1c < 7.0 and 35 

subjects with HbA1c ≥ 7.0 

PD >7 mm (mm) - 

CAL (mm) - Tooth 

mobility grade III (%) 

a. < 7.0  

b. ≥ 7.0 

a. 3.49 - 3.07 - 0.53 

b. 6.72 - 2.87 - 1.32 

Miranda et al., 

2017.13 

56 subjects with type 2 DM, 

HbA1c<8 (n=28), HbA1c≥8 

(n=28) 

Periodontal 

pathogen 

colonized in PD≥5 

mm (%): TD – PG – TF 

– ED – PM – EF – PI  

a. <8 

 

 

b. ≥8 

a. 87.5 – 80.3 – 83.9 – 

82.1 – 83.9 – 83.9 – 

83.9  

b. 96.4 – 91.0 – 96.4 – 

96.4 – 98.2 – 98.2 – 

98.2  

Yonekura et al., 

2017.14 

108 patients with T2DM 

hospitalized 

BOP – PD>4 mm  a. <9.0 

b. ≥9.0 

a. 23.21 - 18.33 

b. 32.74 - 31.07 

Alasqah et al., 

2018.15 

41 Healthy Patients 

41 Patients with prediabetes 

43 Patients with T2DM 

PD (mm) – CAL 

(mm) - Number of 

missing teeth  

a. 4.5 (4.3–4.8) 

b. 6.1 (5.8–6.3) 

c. 8.4 (8.1–9.3) 

a. 2.5 - 0.6 - 4.8 

b. 5.2 - 3.5 - 10.4 

c. 5.8 - 3.8 - 13.2 

Dhir et al., 2018.16 1235 patients with type 2 DM 

and 465 nondiabetic 

patients  

 

 

 

 

Periodontal disease 

severity 

a. <5.6 (no diabetes)  

 

b. <7 (well control 

diabetes) 

c. >7 (poor control 

diabetes) 

a. No‑mild 

periodontitis: 19.52% 

b. No‑mild 

periodontitis: 18.78% 

c. Moderate‑severe 

periodontitis: 61.7% 

Panezai et al., 

2020.17 

51 patients with periodontitis 

and 20 healthy subjects 

Correlation (r) and 

p value of glycated 

proteins with 

periodontal 

parameters (PD - 

Missing teeth) 

a. ≤ 5.7 (Normal 

glucose tolerance) 

b. 5.7-6.4 

(Prediabetes) 

c. ≥ 6.5 (Type 2 

diabetes) 

r = 0.49 - 0.48 

p value = <0.0001 - 

<0.0001 

Qureshi et al., 

2020.18 

118 patients with type-2 

diabetes mellitus and 

periodontitis 

Correlation (r) and 

p value between 

HbA1c and PD - 

HbA1c and CAL  

Range 6.2 - 14.61 r = 0.36 – 0.43 

p value = <0.001 – 

<0.001 

Grigoriadis et al., 

2021.19 

150 subjects with 

undiagnosed diabetes 

PD (mm) - CAL 

(mm) 

a. <5.7 

b. ≥5.7 

a. 2.81 - 3.18 

b. 3.20 - 3.54 

Kassab et al., 

2021.20 

30 healthy subjects (H group), 

30 non-diabetic subjects 

suffering from chronic 

periodontitis (CP group). Type 

2 diabetic patients 

were divided according to 

HbA1c level: 30 adequately 

controlled type 2 diabetes 

subjects (HbA1c ≤ 7 percent 

(AT2D&CP group)) and 30 

inadequately controlled type-

II diabetes subjects and 

HbA1c > 7 percent (IT2D&CP 

group) 

PD (mm) - CAL 

(mm) - Biofilm 

Species Prevalence 

(%) 

a. H  

b. CP 

c. ≤ 7 (AT2D&CP) 

d. > 7 (IT2D&CP) 

 

a. 2.20 – 0 – 0 

b. 4.7 – 4.9 – 75 

c. 5.9 – 6.1 – 65 

d. 6.3 – 7.36 – 95 

 

Rapone et al., 

2021.21 

Participants with type 2 

diabetes and periodontitis 

Correlation (r) and 

p value between 

HbA1c and PD - 

HbA1c and CAL 

Mean 8.081 r = 0.136 - 0.142 

p value = 0.201 - 0.181 

*no statistically significant  

Romano et al., 

2021.22 

104 T2DM patients No/Mild – 

Moderate – Severe 

Periodontitis (%) 

a. < 7 (good) 

b. ≥ 7 (poor) 

a. 21.1 - 39.5 - 39.5 

b. 1.5 - 19.7 - 78.8 

Stoicescu et al., 

2021.23 

182 patients with type 2 

diabetes mellitus and 

generalized chronic 

periodontitis 

Sites with PD≥5 mm 

(%) - Sites with 

CAL≥5 mm (%) 

a. < 7  

b. ≥ 7  

a. 23.4 - 43.7 

b. 27.8 - 42.6 

*CAL no statistically significant 

• TD – PG – TF – ED – PM – EF – PI: Treponema denticola, Porphyromonas gingivalis, Tanerella forsythia, Eubacterium 

nodatum, Parvimona micra, Fusobacterium nucleatum ssp. and Prevotella intermedia.13  

• Biofilm species prevalences of the study were Aa: Aggregatibacter actinomycetemcomitans, Pg: Porphyromonas 

gingivalis, Tf: Tannerella forsythia, Td: Treponema denticola.20  

• No periodontitis: no evidence of mild, moderate, or severe periodontitis, mild periodontitis: ≥2 interproximal sites with AL 

≥3 mm, and ≥2 interproximal sites with PD ≥4 mm (not on same tooth) or one site with PD ≥5 mm, moderate periodontitis: 

≥2 interproximal sites with AL ≥4 mm (not on same tooth), or ≥2 interproximal sites with PD ≥5 mm (not on same tooth), 

severe periodontitis: ≥2 interproximal sites with AL ≥6 mm (not on same tooth) and ≥1 interproximal site with PD ≥5 mm.24 

 

 



Kontrol Glikemik Pada Diabetes … (Hikmah, dkk) 

 176 

DISCUSSION 

Diabetes increases the risk for periodontitis, 

and glycemic control is critical in determining the level 

of risk. Most of the research on periodontitis and 

diabetes has focused on type 2 diabetes, but type 1 

diabetes has also been associated with increased 

periodontal destruction. The risk of periodontitis is 3-

fold higher among diabetic patients, its prevalence 

and severity even greater in diabetic patients 

presenting elevated HbA1c levels.25 Glycosylated 

hemoglobin (HbA1c) allows the control of serum 

glucose levels in an interval of 120 d and is a valuable 

decision-making tool. According to the International 

Diabetes Federation (IDF), in 2021, the diagnostic 

criteria for diabetes are HbA1c 48 mmol/mol (6.5%).1 

HbA1c has traditionally been expressed as a 

percentage of hemoglobin that has glucose 

molecules absorbed onto the hemoglobin molecule, 

that is, the percentage of hemoglobin that is 

glycated. However, how HbA1c values are reported 

has now switched from a rate to mmol/mol. For a non-

diabetic, HbA1c is typically around 5.5% (37 mmol/ 

mol). In people with diabetes, HbA1c levels of <7.0% 

(53 mmol/mol) would typically indicate good 

glycemic control. 8-9% (64-75 mmol/mol) or higher 

indicate poor glycemic control.26 

The results of this study were that patients 

with higher HbA1c levels were associated with the 

severity of periodontal diseases. Previous studies have 

shown that diabetes increases the risk of periodontitis 

by 86%.27 Hyperglycemia increases advanced 

glycation end product (AGE) levels, which can affect 

the function of normal proteins such as collagen or 

bind to receptors (RAGE) on different cell 

membranes.28 High AGEs can modify the structure of 

collagen and make periodontal tissue less reparative, 

making it more susceptible to damage.29 AGEs 

influence diabetes complications through the RAGE, 

mitogen-activated protein kinase (MAPK), and 

nuclear factor kappa-B (NF-kB) pathways. In diabetes 

with periodontitis, AGE exacerbates the inflammatory 

response of periodontal tissues by increasing the 

expression of interleukin-6 (IL-6) and intercellular 

adhesion molecule-1 (ICAM-1) via the RAGE, MAPK, 

and NF-kB pathways in gingival fibroblasts.30 These 

factors result in periodontal tissue breakdown and 

alveolar bone damage. 

According to Wang et al. (2021), the 

susceptibility and severity of periodontal disease in 

diabetes are due to hyperglycemia triggering cellular 

senescence (cellular aging) and inflammation in 

macrophages. Therefore, it changes 

glycometabolism mediated by glucose transporter 1 

(GLUT1) and a senescence-associated secretory 

phenotype (SASP) response, accelerating periodontal 

tissue destruction. SASP can ameliorate 

hyperglycemia-induced inflammation. Macrophages 

in periodontal inflammation have high transcriptional 

activity so that hyper-glycometabolism occurs, which 

is necessary to correct this phenomenon, but this can 

lead to fatigue and aging of macrophages. Several 

pathways involved in SASP and regulation of cellular 

senescence are NF-kB, mammalian target of 

rapamycin (mTOR), and nucleotide-binding leucine-

rich repeat (NLR).31 

The inflammatory response also plays an 

important role in the pathogenesis of diabetes with 

periodontitis. The interactions between AGEs and 

RAGE also result in increased secretion of interleukin-

1β (IL-1β), tumour necrosis factor-α (TNF-α), and IL-6, 

and increased oxidative stress. These interactions also 

disrupt the receptor activator of the NF-κB 

ligand/osteoprotegerin (RANKL/OPG) axis to favor 

bone resorption.25 The study in a rat model of type 2 

diabetes-induced periodontitis using Porphyromonas 

gingivalis showed increased alveolar bone 

destruction associated with increased expression of 

various inflammatory proteins. The increase is through 

increased expression of Janus family kinase 1 (JAK1), 

signal transducer and activator of transcription 1 

(STAT1), and signal transducer and activator of 

transcription 3 (STAT3); increased serum levels of TNF-

𝛼; and decreased expression of nonreceptor type 2 

tyrosine phosphatase protein (PTPN2) in the gingival 

epithelium.32 Serum TNF-a levels positively correlated 

with fasting blood glucose levels, destroying 

pancreatic cells, reducing insulin sensitivity, and 

activating JAK/STAT-like signalling. PTPN2 is a regulator 

of the inflammatory response, and the expression of 

PTPN2 in the gingival epithelium negatively correlates 

with the severity of periodontal breakdown and 

hyperglycemia. The JAK/STAT pathway also plays an 

important role in developing chronic inflammatory 

diseases, including diabetes and periodontitis.32-33 

Diabetes affects alveolar bone destruction 

and imbalanced bone remodelling in periodontal 

disease through several mechanisms.34 Diabetes 

affects osteoblasts and osteoclasts through increased 

expression of inflammatory mediators, RANKL/OPG 

ratio, and increased AGEs and ROS.34,35 Diabetes 

increases the susceptibility to bacterial infections in 

the periodontal tissues. Anaerobic bacteria are the 

pathological bacteria that predominate in 

periodontitis. Bacterial accumulation can induce 

apoptosis of bone-lining cells, and diabetes strongly 

affects the bone-lining cells and matrix-forming cells 

(MMP8 and MMP 9), resulting in alveolar bone 

destruction.36 Therefore, appropriate periodontal 

therapy and glycemic control are prioritized in 

managing diabetic patients with periodontitis to avoid 

the risk of continued severity. 

Dental clinicians must know the different 

measurements of HbA1c as patients report their 

diabetes control.25,37 Good glycemic control is 

essential in preventing diabetic complications. 

Periodontal screening and treatment of periodontitis 

are fundamentally important in people with diabetes. 

Both dental and medical healthcare professionals 

should inform patients about the links between the 

two diseases and work towards improved 

collaboration and interprofessional working. The 

dental team has an important role to play in the 

management of patients with diabetes.  

 A higher level of HbA1c reflects poorly 

controlled diabetes, which may predict an increased 

risk and severity of periodontitis. Future studies should 

explore the longitudinal relationship between HbA1c 

levels and periodontal disease progression to establish 

causal links and identify critical thresholds of glycemic 

control affecting periodontal outcomes. 

Investigations integrating molecular biomarkers, 

inflammatory mediators, and imaging of periodontal 

tissues could clarify the underlying mechanisms. 

Moreover, interventional studies assessing whether 

improved glycemic control through medication or 

lifestyle modification can reduce periodontal 

inflammation and alveolar bone loss would provide 

valuable clinical insights for both dental and medical 

management of diabetic patients. 
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