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Periodont it is and type 2 diabetes 

am ong wom en with previous 

gestat ional diabetes:  epidem iological 

and im m unological aspects in a 

follow-up of three years

Periodont it is can cont r ibute to the developm ent  of insulin resistance. 

Gestat ional diabetes is a risk factor for type 2 diabetes. Therefore, periodont it is, 

when associated with gestat ional diabetes, could increase the r isk for the 

developm ent  of type 2 diabetes after pregnancy. Object ive:  The aim  of this 

study was to verify the incidence on the developm ent  of type 2 diabetes in 

wom en with previous gestat ional diabetes with and without  periodont it is 

after a three-year t im e interval. Material and Methods:  I nit ial sam ple of this 

follow-up study consisted of 90 wom en diagnosed with gestat ional diabetes 

who underwent  periodontal exam inat ion. After three years, 49 wom en were 

subjected to new periodontal exam inat ion and biological, behavioral, and 

C- react ive protein in blood sam ples was perform ed. Fast ing glucose and 

glycated hem oglobin levels were requested. Saliva sam ples were collected 

metalloproteinase 2 and 9. Results:  The incidence of type 2 diabetes mellitus 

difference in the incidence of type 2 diabetes m ellitus am ong wom en with 

and without  periodont it is. I t  was observed im pact  of C- react ive protein in 

the developm ent  of type 2 diabetes m ellitus. However, it  was not  observed 

impact  of periodont it is on the development  of type 2 diabetes mellitus among 

wom en with previous gestat ional diabetes. Conclusions:  I t  was not  observed 

impact  of periodont it is on the development  of type 2 diabetes among women 

with previous gestat ional diabetes. The im pact  of C- react ive protein in the 

developm ent  of type 2 diabetes m ellitus highlights the im portance of an 

Key w or d s:  Gestat ional diabetes. Diabetes m ellitus. Diabetes m ellitus, 

type 2. Periodont it is. Pregnant  wom en.
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I nt roduct ion

of periodontal t issues character ized by loss of tooth 

support 1

the pathogenesis of the disease called the at tent ion to 

the system ic im pact  of periodont it is and its potent ial 

associat ion with other condit ions13.

Diabet es m ell i t us ( DM)  com pr ises a group of 

disorders character ized by high blood glucose levels, 

and it  is considered an im por t ant  r isk  fact or  for 

periodont it is2

prevalence, extension, and severity of periodont it is. On 

can contribute to a condit ion of insulin resistance, with 

im pact  on the glycem ic cont rol and m anifestat ion of 

DM. The dissem inat ion of bacter ia and their  products 

state that  can init iate and propagate insulin resistance. 

 tum or 

necrosis fact or  alpha ( TNF- ) ,  in t er leuk in  6  ( I L-

6) , and C- react ive protein (CRP) , m ight  cont r ibute 

to an increase in insulin resistance24.  Addit ionally, 

per iodont al bact er ia can t ranslocat e t o t he l iver, 

inhibit  the insulin signaling, and result  in decreased 

glycogen synthesis17.  Recent  system at ic reviews have 

dem onst rated that  periodontal therapy can posit ively 

affect  the cont rol of DM11,22.

Gestat ional DM (GDM) is a hyperglycem ic status 

associat ed com plicat ions and h igh m orbidit y.  An 

expressive risk for the development of DM type-2 (DM-

2)  was reported am ong wom en with GDM. Therefore, 

the diagnosis of GDM const itutes an opportunity for 

early intervent ion of DM-22.

Based on t he possibilit y  t hat  per iodont it is can 

cont r ibute to the developm ent  of insulin resistance, 

periodont it is, when present  in women with GDM, could 

also increase the r isk for the developm ent  of DM-2 

after the gestat ional period. To our knowledge, only 

one study evaluated the im pact  of periodont it is on 

the incidence of DM-2 am ong wom en with previous 

GDM, point ing out  that  wom en with a history of GDM 

and periodont it is have impaired glucose metabolism 29.  

Therefore, addit ional studies are necessary to bet ter 

address this potent ial associat ion.

The aim of the present follow-up study was to verify 

the incidence on the developm ent  of type 2 diabetes 

in wom en with previous gestat ional diabetes with and 

without  periodont it is after a three-year t im e interval, 

and to quant ify CRP in the blood as well as TNF- , 

I L-6, inter leukin 10 ( I L-10) , m at r ix m etalloproteinase 

2 (MMP-2) , and m at r ix m etalloproteinase 9 (MMP-9)  

in the saliva.

Material and m ethods

Sam pling st rategy

The sam ple of the present  follow-up study init ially 

comprised a cohort  of 90 women previously diagnosed 

with GDM from  a previous case-cont rol study that  

invest igated the associat ion between periodont it is and 

GDM13.  These wom en received prenatal care in the 

Odete Valadares Maternity Hospital, in Belo Horizonte 

city – Brazil,  from  February 2010 to Novem ber 2011, 

period when they were diagnosed with GDM.

Subsequent ly, these 90 wom en were invited to 

part icipate in the present  study by phone or  m ail 

contact .  From  this t otal,  39 wom en could not  be 

located and two refused to part icipate. Therefore, the 

diagnosis of GDM.

The established inclusion criteria were the presence 

for the periodontal exam inat ion. The exclusion criter ia 

included ant ibiot ic or periodontal therapy three months 

pr ior  t o clin ical exam inat ion and posit ive hum an 

The present  study was approved by the Ethics 

Research Com m it t ee f rom  t he Federal Universit y 

of  Minas Gerais ( CAAE 28708814.6 .0000.5149) . 

Part icipants were informed about  the study and signed 

an inform ed consent  form .

Sociodem ographic character ist ics

Social and dem ographic data were collected for 

each part icipant  through st ructured quest ionnaires. 

We collect ed dat a regarding age,  m ar it al st at us, 

educat ional level, gestat ional period and delivery date, 

sm okers, form er sm okers, and non-sm okers25.

Medical data

Weight  and height  of part icipants were recorded 

and body m ass index (BMI )  was calculated. According 

Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years
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weight , overweight , or obese27.

Fast ing glucose t est  and glycat ed hem oglobin 

levels were collected for each part icipant . When exams 

showed altered glycem ic levels, they were perform ed 

than 125 m g/ dl for  fast ing glucose and 6.4%  for 

glycated hem oglobin were considered posit ive for the 

diagnosis of DM-2. Pre-diabetes was diagnosed as the 

presence of values higher than 99 m g/ dl for fast ing 

glucose and 5.6%  for glycated hem oglobin, according 

to the American Diabetes Associat ion2 (2014) . Sample 

was divided in two groups according to glycemic levels:  

a)  norm al fast ing glucose group (NFG) ;  b)  altered 

fast ing glucose group (AFG) . Subsequent ly, they were 

subdiv ided in t hree groups according t o glycem ic 

diagnosis:  norm al, pre-diabetes, and DM-2.

Addit ionally, we requested a blood test  for assessing 

the CRP levels. The CRP level less than 5 m g/ l was 

considered norm al. Values greater than or equal to 5 

m g/ l were considered abnorm al20.

Periodontal clinical exam inat ion

Part icipants underwent  a periodontal exam inat ion 

during gestat ion in a previous study13,  determ ined to 

be the baseline exam inat ion (T0) , when param eters 

of bleeding on probing (BOP) , probing depth (PD) , 

and clinical at tachm ent  level (CAL)  were evaluated. 

At  T0, the prevalence of periodont it is was 40%  among 

wom en with GDM13.

Pa r t i c i p an t s u n d er w en t  a  n ew  p er i od on t a l 

exam inat ion after  a per iod of approxim ately three 

years after delivery (34.5± 6.4 m onths) , determ ined 

com prised circum ferent ial probing with the recording 

of per iodontal param eters at  four  sit es per  t ooth 

(distal,  m esial,  buccal, and lingual)  with a m anual 

probe (UNC-15, Hu-Friedy, Chicago, I L) . Periodontal 

exam inat ions were performed by a single periodont ist  

(R.P.E.L.) , t rained and calibrated, responsible for the 

init ial exam inat ion of the part icipants. I nt ra-exam iner 

agreem ent  for all clinical periodontal param eters of 

interest , both at  T0 and T1, showed kappa values 

higher than 0.90.

All collected data were recorded and evaluated 

The following exclusion cr iter ia were also adopted 

during periodontal exam inat ion:  third m olars, teeth 

whose cem entum -enam el junct ion was im possible to 

determ ine, teeth with gingival morphology alterat ions, 

t eet h  w i t h  ex t ensive car ies lesions,  t eet h  w i t h 

iat rogenic restorat ive procedures, excessive calculus 

presence.

15.  Periodont it is 

the num ber of affected sites:  30%  of sites ( localized) , 

and > 30%  of sites (generalized) . Periodont it is was 

amount  of at tachment  loss:  1-2 mm (slight  form) , 3-4 

3.

Salivary exam inat ion

St im ulated whole saliva sam ple collect ions were 

per form ed t o quant i fy  t he levels of  I L- 6 ,  I L- 10 , 

MMP-2, MMP-9, and TNF- . The collect ion of saliva 

was perform ed considering the period of two hours 

after the last  m eal. For the st im ulus of the salivary 

 the part icipants chewed the hyperboloid 

m inutes and the saliva produced was collected on 

graph tubes. The saliva sam ple was kept  in a cooler 

with ice and it  was t ransported im m ediately to the 

laboratory  where t he t otal volum e was registered 

and cent r ifuged at  3000 rpm for 15 m inutes at  4° C. 

The volum e was m easured with a m icropipet te. After 

cent r ifuging, the saliva was diluted in the proport ion of 

1: 1 in PBS solut ion (0.4 m M NaCl and 10 m M NaPO
4
)  

containing protease inhibitors (0.1 m M phenyl m ethyl 

sulfonyl , 0.1 m M benzethonium  chlor ide, 10 

m M EDTA and 0.01 m g/ m L aprot inin A) . The solut ion 

was hom ogenized, dist r ibuted in aliquots, and froze 

at  -  80° C t o per form  t he analysis by  ELI SA.  The 

concent rat ions of the cytokines I L-10, MMP-2, MMP-

9, and TNF-  in the saliva sam ples were determ ined 

by the sandwich technique using the DuoSet  Kit  (R&D 

Systems, Minneapolis, MN, USA). Detect ion lim its were 

from 31.2 to 1000 pg/ mL for TNF- , 390-12500 pg/ mL 

for MMP-9/ TI MP2, 125-4000 pg/ mL for MMP-2/ TI MP2, 

and 125-2000 pg/ m L for I L-10. The  of 

I L-6 was perform ed using the hum an I L-6 Kit  and 

its quant ikine (R&D System s, Minneapolis, MN), with 

detect ion lim its from  0.156 to 10 pg/ m L. Techniques 

were per form ed according t o t he m anufact urer ’s 

 The concent rat ions were expressed in 

pg/ m L. The concent rat ion of total protein was used 

to correct  the cytokine value for each sam ple. The 

corrected values were expressed as pg/ m g.

ESTEVES LIMA RP, COTA LOM, SILVA TA, CORTELLI SC, CORTELLI JR, COSTA FO
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Stat ist ical analysis

I nit ially, a descript ive analysis of the sam ple and 

a com parison of periodontal status between T0 and 

T1 were perform ed. For this purpose, the Wilcoxon 

t est  was used for  quant it at ive var iables and t he 

McNem ar or Stuart-Maxwell ( for m ore than two levels 

of com parison)  were used for categorical variables.

For the univariate analysis, considering the NFG 

and AFG groups,  t he Mann-Whitney and Kruskal-

Wallis tests were used for quant itat ive variables, and 

the Chi-squared or Fisher exact  testes were used for 

biological, behavioral, and social variables in alterat ions 

of fast ing glucose and glycated hemoglobin exams was 

analyzed through a m ult inom ial logist ic regression. A 

well as the biological plausibilit y, was adopted for the 

select ion of variables to enter the models. All collected 

data were stored in a database (S1 Dataset ) , and 

all analyses were perform ed by m eans of stat ist ical 

software (R version 3.0.1, R Foundat ion for Stat ist ical 

Comput ing, Vienna, Aust r ia) . Results were considered 

Results

We present  t he charact er ist ics of  t he sam ple 

according to biological, behavioral, and social variables 

for  NFG and AFG groups in Table 1. We observed 

sign if ican t  d i f ferences regard ing m ean BMI  and 

glycem ic values. Sim ilar results were observed in the 

analysis of the biological, behavioral, and social data 

according to fast ing glucose diagnosis at  T1. There was 

a  groups regarding 

m ean BMI  (p= 0.014) .  The incidence of DM-2 was 

18.4% .

Table 2 shows  of biochem ical 

var iables for  NFG and AFG groups.  We descr ibed 

CRP cat egor ical ly  and quan t i t at ively .  I m por t an t  

differences in the levels of CRP were observed between 

the groups. Approxim ately 53%  of the AFG wom en 

dem onst rated changes in CRP levels,  while in t he 

NFG group this percentage was 23.5%  (p= 0.040) . 

When CRP was quant it at ively  evaluated,  a higher 

average was observed in the AFG (p= 0.077) . There 

 between groups 

for I L-6, I L-10, MMP-2, MMP-9, and TNF-  values. 

Sim ilar results were observed for the analysis of the 

 in blood 

and saliva according to endocrine diagnosis. There 

was a difference between the groups regarding CRP 

described categorically.

We present  periodontal status at  T0 and T1 for NFG 

and AFG groups in Table 3. At  T1, the frequency of 

periodont it is was higher in AFG group (46.7% )  when 

com pared with NFG group (35.3% ) . However, this 

whereas 

38.8%  of the sample was diagnosed with periodont it is 

at  T1. The incidence of periodont it is in AFG was 20% . 

the num ber of teeth from  T0 to T1 in the sam ple. 

However, this difference was not  present  when groups 

were com pared. Wom en in the AFG group presented 

a higher percentage of sites with BOP and higher PD. 

From  T0 to T1, wom en in the AFG group presented a 

sam ple concerning periodontal status at  T0 and T1 

are presented in Table 4, according to the endocrine 

diagnosis

the frequency of periodont it is, as well as periodontal 

param eters, am ong the groups in both exam inat ions.

We present  changes in periodontal status from  T0 

to T1, for both AFG and NFG groups, and according to 

the endocrine diagnosis, in Table 5. I n the AFG group, 

the percentage of wom en who develop periodont it is 

between T0 and T1 was higher. I n addit ion, wom en in 

the AFG group presented worse periodontal parameters 

from  T0 to T1. The frequency of periodont it is at  both 

T0 and T1, or only at  T1, was higher am ong wom en 

diagnosed with pre-diabetes, although not  stat ist ically 

higher increase in PD from  T0 to T1.

 wit h 

glycem ic cont rol ( OR 1.31;  95%  CI = 1.03- 13.45;  

p= 0.046). Sim ilarly, the mult inomial logist ic regression 

m odel (considering the endocrine diagnosis)  retained 

p= 0.022) .

We also per form ed all analyses using glycated 

hem oglobin t o est ablish t he endocr ine diagnosis. 

Sim ilar results were observed using fast ing glucose 

diagnosis. I t  is important  to highlight  that  we observed 

glucose and glycated hemoglobin examinat ions (kappa 

0.841) .

Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years
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Variable Glycemic control p

NFG (n=34; 69.4%) AFG (n=15; 30.6%)

CRP 0.040*

Normal 26 (76.5) 7 (46.7)

Altered 8 (23.5) 8 (53.3)

CRP (mg/l) 5.4 (10.4) 7.8 (7.9) 0.077**

IL-10 (pg/mg) 24.8 (61.5) 31.2 (68.0) 0.723**

MMP-9 (pg/mg) 1356.4 (1053.1) 1136.4 (986.0) 0.641**

MMP-2 (pg/mg) 126.8 (150.7) 156.8 (163.2) 0.494**

IL-6 (pg/mg) 55.3 (93.4) 41.6 (73.3) 0.956**

TNF-  (pg/mg) 32.8 (90.1) 27.8 (58.8) 0.312**

*Chi-squared test; **Mann-Whitney test; NFG = normal fasting glucose; AFG = altered fasting glucose; CRP = c-reactive protein; IL-6 = 

interleukin 6; IL-10 = interleukin 10; MMP-2 = matrix metalloproteinase 2; MMP-9 = matrix metalloproteinase 9; TNF-  = tumor necrosis 

fator alpha

Table 2-
control

Variables Total sample (n=49) Glycemic control p

NFG (n=34; 69.4%) AFG (n=15; 30.6%)

Age in years (±) 35.3 ± 5.1 34.9 ± 4.9 36.1 ± 5.4 0.317*

Marital status (%) 0.765**

with companion 41 (83.7%) 29 (85.3%) 12 (80.0%)

without companion 7 (14.3%) 4 (11.8%) 3 (20.0%)

Other 1 (2.0%) 1 (2.9%) 0 (0.0%)

Educational level (%) 0.482**

22 (44.9%) 14 (41.2%) 8 (53.3%)

From 9 to 12 years 25 (51.0%) 19 (55.9%) 6 (40.0%)

2 (4.1%) 1 (2.9%) 1 (6.7%)

Parity (±) 2.4 (1.3) 2.4 (1.1) 2.2 (1.9) 0.136*

Time since delivery in 

months (±)

34.5 ± 6.4 34.1 ± 6.3 35.6 ± 6.8 0.467*

Smoking habits (%)

smoker 2 (4.1%) 2 (5.9%) 0 (0.0%) 1.000**

former smoker 8 (16.3%) 6 (17.2%) 2 (13.3%) 0.702**

Diabetes (%) 4 (8.2%) 0 (0.0%) 4 (28.6%) 0.005**

Family history of diabetes 

(%)

29 (59.2) 18 (52.9) 11 (73.3) 0.221**

BMI (%) 0.070**

adequate 13 (26.5) 12 (35.3) 1 (6.7)

overweight 16 (32.7) 11 (32.4) 5 (33.3)

obesity 20 (40.8) 11 (32.4) 9 (60.0)

BMI (mean) 30.3 (7.5) 28.6 (6.8) 33.9 (7.7) 0.014*

Fasting glucose (mean) 103 (33.6) 87.4 (7.5) 138.7 (42.2) 0.000*

Glycated hemoglobin 

(mean)

5.5 (1.1) 5.0 (1.0) 6.9 (1.0) 0.000*

*Mann-Whitney test; **Chi-squared test; NFG = normal fasting glucose; AFG = altered fasting glucose 

Table 1- Characteristics of the sample in relation to variables of interest according to glycemic control at T1

ESTEVES LIMA RP, COTA LOM, SILVA TA, CORTELLI SC, CORTELLI JR, COSTA FO
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Discussion

The biological plausibilit y

process induced by periodont it is could cont r ibute to 

insulin resistance, and DM-2 developm ent  can also be 

applied to GDM. The num ber of studies that  evaluated 

the relat ionship between per iodont it is and GDM is 

reduced4,5,9,13,28

are cont roversial. Som e studies5,28 dem onst rated that  

periodont it is was m ore frequent  am ong wom en with 

GDM com pared with wom en without  GDM. However, 

other studies4,9,13 did not  ident ify differences in the 

frequency of per iodont it is am ong wom en with and 

without  GDM. I m portant  m ethodological differences, 

such  as sam ple size and d iagnost ic cr i t er ia for 

com parisons of the results.

Findings from the present  study demonstrated that  

the frequency of periodont it is was not  higher am ong 

wom en with previous history of GDM that  developed 

Variables Total sample n=49 (%) Glycemic control p

NFG n=34 (69.4%) AFG n=15 (30.6%)

Presence of periodontitis (%)

T0 20 (40.8) 16 (47.1) 4 (26.7) 0.221*

T1 19 (38.8) 12 (35.3) 7 (46.7) 0.451*

p 0.763*** 0.157*** 0.083***

Present teeth (±)

T0 27.5 (3.0) 27.3 (3.2) 27.9 (1.9) 0.635**

T1 27.1 (2.9) 26.9 (3.3) 27.7 (2.2) 0.515**

p 0.002**** 0.000**** 0.427****

Extension of periodontitis (%)

Localized T0 20 (40.8) 16 (47.1) 4 (26.7) 0.221*

Localized T1 17 (34.7) 11 (32.4) 6 (40.0) 0.741*

p 0.404*** 0.096*** 0.317***

Extension of periodontitis (%)

Generalized T0 0 (0.0) 0 (0.0) 0 (0.0) -

Generalized T1 2 (4.1) 1 (2.9) 1 (6.7) 0.489*

p 0.157*** 0.317*** 0.317***

Severity of periodontitis (%)

Moderate T0 1 (2.0) 1 (2.9) 0 (0.0) 1.000*

Moderate T1 3 (6.1) 2 (5.9) 1 (6.7) 1.000*

p 0.317*** 0.563*** 0.317***

Severity of periodontitis (%)

Advanced T0 19 (38.8) 15 (44.1) 4 (26.7) 0.341*

Advanced T1 16 (32.7) 10 (29.4) 6 (40.0) 0.515*

p 0.366*** 0.095*** 0.157***

Sites with BOP (%)

T0 22.9 (15.9) 22.6 (15.7) 23.6 (17.0) 0.905**

T1 32.5 (21.7) 29.8 (20.6) 38.5 (23.7) 0.121**

p 0.001**** 0.047**** 0.004****

T0

T1 2.8 (3.3) 2.9 (2.8) 2.7 (4.3) 0.314**

4.0 (5.7) 3.7 (5.1) 4.8 (7.1) 0.315**

p 0.067**** 0.3757**** 0.009****

(%)

T0 2.2 (3.3) 2.2 (3.1) 1.8 (2.5) 0.740**

T1 2.1 (5.7) 2.1 (4.2) 2.3 (3.9) 0.456**

p 0.876**** 0.868**** 0.683****

(%)

T0 0.1 (0.4) 0.2 (0.6) 0.1 (0.4) 0.178**

T1 0.1 (0.5) 0 (0.0) 0.1 (0.3) 0.635**

p 1.000**** 0.371**** 1.000****

*Chi-squared test; **Mann-Whitney test; ***McNemar test; ****Wilcoxon test; CAL = clinical attachment level; PD = probing depth; BOP = 

bleeding on probing; NFG = normal fasting glucose; AFG = altered fasting glucose

Table 3- Characteristics of the sample in relation to periodontal variables according to glycemic control at T0 and T1

Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years

2017;25(2):130-9



136J Appl Oral Sci.

DM-2. A previous study29 evaluated the associat ion 

between per iodont it is and the DM-2 developm ent  

am ong wom en w it h prev ious GDM. I n t h is st udy 

from  Xiong, et  al.29 (2013) , wom en with GDM and 

periodont it is were only compared with women without  

found in the m ost  glycem ic indexes evaluated. I n 

addit ion, the study presented lower sam ple and short  

follow-up period as well as it  used glucose averages. 

I n our understanding, it  can interfere with the results, 

hindering the com parison with the present  study. I n 

addit ion, our results did not  show any im pact  of the 

levels of I L-6, I L-10, MMP-2, MMP-9, and TNF-  in the 

saliva on DM-2 or pre-diabetes.

Som e st u d ies f ou n d  t h a t  t h e t r ea t m en t  o f 

periodont it is does not  im pact  the m etabolic cont rol of 

individuals with DM-27,12.  However, som e system at ic 

reviews and meta-analysis11,22,24

Variables Endocrine diagnosis p

Normal n=34 (69.4%) Pre-diabetes n=6 

(12.2%)

Type 2 diabetes n=9 

(18.4%)

Presence of periodontitis (%)

T0 16 (47.1) 2 (33.3) 2 (22.2) 0.451*

T1 12 (35.3) 4 (66.7) 3 (33.3) 0.316*

p 0.157*** 0.157*** 0.317***

Present teeth (±)

T0 27.3 (3.2) 28.7 (1.2) 27.4 (2.2) 0.548**

T1 26.9 (3.3) 28.3 (1.4) 27.2 (2.6) 0.626**

p 0.000**** 1.000**** 1.000****

Extension of periodontitis (%)

Localized T0 16 (47.1) 2 (33.3) 2 (22.2) 0.451**

Localized T1 11 (32.4) 4 (66.7) 2 (22.2) 0.221**

p 0.096*** 0.157*** 1.000***

Extension of periodontitis (%)

Generalized T0 0 (0.0) 0 (0.0) 0 (0.0)

Generalized T1 1 (2.9) 0 (0.0) 1 (11.1) 0.523**

p 0.317*** - 0.317***

Severity of periodontitis (%)

Moderate T0 1 (2.9) 0 (0.0) 0 (0.0) 1.000 **

Moderate T1 2 (5.9) 1 (16.7) 0 (0.0) 0.401**

p 0.563*** 0.317*** -

Severity of periodontitis (%)

Advanced T0 15 (44.1) 2 (33.3) 2 (22.2) 0.547**

Advanced T1 10 (29.4) 3 (50.0) 3 (33.3) 0.647**

P 0.095*** 0.317*** 0.317***

Sites with BOP (%)

T0 22.6 (15.7) 27.6 (16.7) 20.9 (17.7) 0.646**

T1 29.8 (20.6) 42.9 (19.0) 35.6 (27.1) 0.292**

p 0.047**** 0.094**** 0.024****

(%)

T0 2.9 (2.8) 2.6 (3.5) 2.7 (5.1) 0.590**

T1 3.7 (5.1) 4.4 (2.6) 5.1 (9.2) 0.224**

p 0.375**** 0.062**** 0.090****

(%)

T0 2.2 (3.1) 2.5 (3.2) 1.3 (1.9) 0.776**

T1 2.1 (4.2) 3.1 (3.7) 1.8 (4.1) 0.793**

p 0.868**** 0.787**** 1.000****

(%)

T0

T1 0.2 (0.6) 0 (0.0) 0 (0.0) 0.391**

0.1 (0.4) 0 (0.0) 0.1 (0.3) 0.191**

p 0.371**** - 1.000****

*Chi-squared test; **Kruskal-Wallis test; ***McNemar test; ****Wilcoxon test; CAL = clinical attachment level; PD = probing depth; BOP = 

bleeding on probing

Table 4- Characteristics of the sample in relation to periodontal variables according to endocrine diagnosis at T0 and T1
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effect  of periodontal therapy on glycemic levels among 

individuals with DM-2.

Thus, it  is important  to emphasize that  the fact  that  

the sam ple included in our study presents, m ost ly, 

a m ore localized per iodont it is could explain som e 

divergences of results. We can also hypothesize that  

in a sam ple with a m ore generalized periodont it is, 

im pact  on insulin resistance and DM-2 developm ent  

could be m ore ev ident .  Alt hough not  st at ist ically 

presented a worsening in periodontal status between 

both examinat ions. Findings showed an increase in the 

frequency, extension, and severity of periodont it is as 

well as in the percent  of sites with BOP, PD, and CAL.

One study18 evaluated the effect  of tooth ext ract ion 

on  g ly cem ic con t r o l  o f  in d iv idu als w i t h  DM- 2 , 

dem onst rat ing t hat  indiv iduals undergoing dental 

hem oglobin levels com pared with individuals who did 

not  receive any t reatm ent . 

infect ious process of the oral cavity in the m etabolic 

cont rol and the developm ent  of an insulin resistance.

 

were previously descr ibed. One system at ic review 8 

concluded that  diabet ic and non-diabet ic individuals 

had sim ilar levels of I L-6 in the saliva, suggest ing a 

lack of associat ion between I L-6 from 

process in  t he oral cav it y  and DM- 2.  I n  anot her 

study, the expression of I L-6, I L-10, and TNF-  in 

gingival t issues was sim ilar  in indiv iduals with and 

without  DM-210.  Collin, et  al.6 (2000)  observed sim ilar 

salivary levels of MMP-9 between diabet ic and non-

diabet ic indiv iduals.  Moreover,  per iodontal t herapy 

has dem onst rated the abilit y to reduce blood levels of 

CRP, as well as  cytokines such as I L-6 

and TNF- 23.

Furtherm ore, we should consider the 

quant ify ing  produced by 

periodont it is. The  m ediators 

present  in the saliva provides a global m easure of oral 

.   present  in 

the saliva m ainly derive from the gingival crevicular 

cells f rom  ot her   processes of 

the oral cavity m ay be present , cont r ibut ing to the 

over est im at ed  in f lam m at ion  f r om  per iodon t i t is. 

On the other hand, the dilut ion by the saliva m ay 

underest im ate the 30.

I nterest ingly, in the current  study, blood levels of 

 

am ong w om en w i t h  a h ist or y  of  GDM.  Anot her 

 could be involved in these CRP 

levels, as well as other m ediators , 

cont r ibut ing to the m anifestat ion of DM-2. This fact  

m ay suggest  t he role of a 

process in t he developm ent  of insulin resist ance. 

 is  in 

Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years

Variable Fasting glucose p Endocrine diagnosis p

NFG AFG Normal Pre-diabetes Type 2 
diabetes

n=34 (69.4%) n=15 (30.6%) n=34 (69.4%) n=6 (12.2%) n=9 (18.4%)

Occurrence of periodontitis 

(T1–T0)

0.202* 0.339*

No T0 - No T1 16 (47.1) 8 (53.3) 16 (47.1) 2 (33.3) 6 (66.7)

No T0 - Yes T1 2 (5.9) 3 (20.0) 2 (5.9) 2 (33.3) 1 (11.1)

Yes T0 - Yes T1 10 (29.4) 4 (26.7) 10 (29.4) 2 (33.3) 2 (22.2)

Yes T0 - No T1 6 (17.6) 0 (0.0) 6 (17.6) 0 (0.0) 0 (0.0)

Mean of sites with BOP (%) 

(T1–T0)

7.2 (19.3) 15.0 (14.4) 0.121** 7.2 (19.3) 15.3 (17.3) 14.7 (13.3) 0.292**

4 mm (%) (T1–T0)

0.8 (4.0) 2.1 (3.5) 0.092** 0.8 (4.0) 1.8 (1.7) 2.4 (4.4) 0.224**

5-6 mm (%) (T1–T0)

- 0.1 (2.8) 0.6 (2.7) 0.532** - 0.1 (2.8) 0.7 (2.4) 0.5 (3.1) 0.793**

- 0.1 (0.2) 0.1 (0.3) 0.111** - 0.1 (0.2) 0 (0.0) 0.1 (0.3) 0.191**

*Stuart-Maxwell test; **Wilcoxon test; CAL = clinical attachment level; PD = probing depth; BOP = bleeding on probing; NFG = normal 

fasting glucose; AFG = altered fasting glucose

Table 5- Characteristics of the sample in relation to periodontal variables according to glycemic control and endocrine diagnosis from T0 

to T1

2017;25(2):130-9



138J Appl Oral Sci.

individuals with DM, including high levels of CRP17,24.  

A recent  syst em at ic r ev iew  and m et a- analysis26 

exam ined the associat ion 

m arkers I L-6 and CRP and the r isk of DM-2. Results 

showed  high levels 

of I L-6 and CRP and the r isk of DM-2, suggest ing 

 as predictor of the DM-2 

developm ent 26.  Sim ilar ly, wom en with GDM presented 

increased levels of CRP5,9.  Furtherm ore, periodont it is 

has been associated with high CRP plasma levels14. This 

fact  can support  the biological plausibility of the impact  

of  per iodont al in f lam m at ion on DM- 2.  Therefore, 

different  degrees of periodont it is m ay have different  

system ic repercussions.

Th e in ciden ce o f  DM- 2  am on g  w om en  w i t h 

previous GDM was 18.4% . One study16 showed that  

38.8%  of wom en with GDM presented pre-diabetes 

and 6.6%  presented DM-2 in a period of 5.5 years. 

The system at ic review by Kim , Newton and Knopp19 

(2002)  showed a great  variat ion in the incidence of 

DM-2 am ong wom en with history of GDM, from  2.6%  

to 70% . This great  variabilit y could be explained by 

differences in the follow-up period, in the diagnost ic 

cr iter ia for GDM, and in the sam ple select ion.

Elevat ed BMI  was signif icant ly  m ore f requent  

am ong wom en with altered glycem ic levels, either 

diagnosed with pre-diabetes or DM-2, although it  not  

. 

Obesity has been considered a r isk factor for DM-2 

developm ent 2.  Studies invest igat ing the associat ion 

between periodont it is and GDM have demonstrated an 

elevated BMI  associated with GDM4,5,9,13,28.  Moreover, 

obesity has been associated with periodont it is21.

I n the present  study, increased age showed no 

im pact  on the developm ent  of DM-2 am ong wom en 

with GDM. I ncreased age has been considered a r isk 

factor for GDM13. I n addit ion, it  was also demonstrated 

that  the prevalence of DM-2 increased with age2.  The 

history of GDM com m on to all individuals included 

in the present  study m ay be a possible explanat ion 

groups. Sam ple size could be considered a lim itat ion 

of the present  study that  m ay have cont r ibuted to 

Loss of par t icipant s due t o non- locat ion,  non-

answer, or non-adherence could also be considered a 

lim itat ion of the present  study. From  the 90 wom en 

enrolled in  t he in it ial sam ple,  49 com plet ed t he 

present  study. The sm aller sam ple due to the loss is a 

lim itat ion;  however, longitudinally, the results m ay be 

an im portant  point  of init ial inform at ion on this issue, 

and thus direct ing future studies.

The period of three years follow-up after delivery 

for wom en with GDM is com pat ible according to the 

Am er ican Diabet es Associat ion 2.  However,  fu t ure 

studies m ay include longer periods of m onitor ing to 

I n the present  study, there was not  any im pact  

of per iodont it is on the DM-2 developm ent  am ong 

wom en with previous GDM. However,  t he num ber 

of studies on this subject  is reduced. I t  is possible 

that , in other populat ions with different  periodontal 

condit ions, periodont it is m ay dem onst rate im pact  on 

DM-2 development  among women with previous GDM. 

Therefore, addit ional studies on different  populat ions 

are necessary to bet ter understand the relat ionship 

between these two condit ions.

The im provem ent  of the knowledge about  GDM 

is im portant , since this condit ion can be considered 

a unique opportunity for  a prevent ive intervent ion 

in relat ion to DM-2, a condit ion with high m orbidity 

and m ortality. The incidence of DM-2 am ong wom en 

with previous GDM observed in the present  study was 

Conclusion

The observed impact  of CRP on DM-2 development  

among women with a history of GDM demonstrates that  

during the prenatal m onitor ing period, it  is necessary 

to em phasize the m ult idisciplinary approach for the 

diagnosis and t reatm ent  of 

processes,  m inim izing t he r isk  for  developing an 

insulin resistance. U

of periodont it is in the developm ent  of DM-2 am ong 

women with previous GDM do exist , signaling the need 

for addit ional studies.
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