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Abstract 
      The literature had reported the clinical resolution of periodontitis (CRP) in type-2 diabetic 
patients (T2DM-P) following non-surgical periodontal treatment (NSPT). However, the changes in 
glycemic control status during NSPT have not been presented clearly. Hence, this study was aimed 
to evaluate the CRP of T2DM-P under medical- and dental-coordinated care (M-DCC). 
      A 6-month follow-up quasi-experimental study was conducted on 20 T2DM-P patients who 
underwent M-DCC in Kuantan. M-DCC, which included the standard diabetic care was 
administered by medical professionals at three health clinics, while NSPT by two periodontal 
specialists at their respective clinics. The target glycemic control achievement (TGCA), HbA1c ≤ 
6.5% – was assessed at 0 and 6 months post-NSPT. Clinical resolution of PD was measured in 
terms of the following parameters: (1) full mouth bleeding score (FMBS); (2) clinical attachment 
level (CAL) (mm); (3) probing pocket depth (PPD) (mm); as well as (4) PPDs of < 4 mm, ≥ 4 mm, 
and ≥ 6 mm at 0, 3, and 6 months post-NSPT respectively. Paired simple t-tests and ANOVA “F” 
tests were performed to interpret the clinical resolution of periodontitis as well as its relationship 
with TGCA. 
     Of fifteen (25%) uncontrolled T2DM-P patients, two (10%) patients achieved the TGCA (HbA1c 
≤ 6.5%) at 6 months after the completion of NSPT and M-DCC. However, no significant reductions 
in the overall mean HbA1c values were noted. In spite of that, there were significant differences in 
the CRP and all periodontal parameters at baseline and 6-month follow-up. Nevertheless, there 
were no significant changes in the mean CAL (p > 0.05). 
      NSPT, under M-DCC, gave rise to significant changes in the periodontal health of diabetic 
patients 6 months post-treatment. The effects of NSPT on HbA1c level were inconclusive. 
(WC:251). 
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 Introduction 
 

 Periodontitis is a common, chronic, 
multifactorial infectious disease that affects the 

periodontal attachment apparatus (i.e. the 
ligaments attached to a tooth, which include 
gingival tissues and bone). This infection is 
activated and sustained by an aberrant host 
immune-inflammatory response to bacteria in the 
subgingival biofilm. It is characterized by alveolar 
bone loss, abscess formation, tooth mobility, and 
eventual tooth loss. 

It is widely known that periodontitis is the 
sixth complication of uncontrolled diabetes 
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mellitus1. Since the mid-nineties, more and more 
scientific evidences have established the 
bidirectional relationship between diabetes and 
periodontal disease2,3. Evidently, severe forms of 
periodontitis correlate with patients with diabetes 
mellitus co-morbidity4. It has been proposed that 
an inflamed periodontium can exaggerate the 
secretion of pro-inflammatory cytokines which 
reduce glycemic control and subsequently give 
rise to insulin resistance as well as increased risk 
of other diabetic complications5. Periodontitis has 
also been reported to be a useful risk indicator 
for pre-diabetes screening6. Furthermore, many 
randomized controlled trials (RCTs) and 
interventional studies have reported the clinical 
resolution of periodontitis (CRP) of type-2 
diabetic patients with periodontitis (T2DM-P) after 
receiving non-surgical periodontal treatment 
(NSPT)7-10. However, most studies have been 
conducted on DM patients who visited dental 
offices for their oral health problems. Besides, 
the studies have mostly emphasized on CRP 
rather than the provision of treatment for 
glycemic control during periodontal therapies.  

Realizing the importance of blood glucose 
control as a part of periodontitis treatment, 
systematic medical-dental coordinated care (M-
DCC) was established at selected clinics in 
Kuantan, Pahang, Malaysia during a pilot project. 
Under the M-DCC, the T2DM-P patients were 
referred from medical clinics to dental clinics for 
non-surgical periodontal treatment by periodontal 
specialists. Concurrently, medical professionals 
provided these patients with glycemic control 
measures. Thus, this study was aimed to 
evaluate the CRP of T2DM-PD in terms of FMBS, 
PPD, and CAL. 
 

Materials and methods 
Design 
This was a quasi-experimental trial with a 

follow-up duration of 6 months, whereby the DM 
patients with periodontitis were subjected to 
medical-dental coordinated care (M-DCC). The 
M-DCC was established in Kuantan, Malaysia, by 
a medical-dental collaborated research team 
which comprised four family medicine specialists 
(FMS), four periodontal specialists, two medical 
public health specialists, and one dental public 
health specialist. The M-DCC included glycemic 
control and periodontal treatment (PT); the 
former was provided by four FMS, four medical 
officers, and four DM nurses at three public 

primary care clinics (PPCCs), while the latter by 
two PD specialists and 4 dental nurses at two PD 
specialist clinics. 

The process of M-DCC included an initial 
active screening for PD in the DM patients at the 
medical clinics. In this step, the Malay version of 
a self-reported questionnaire (SRQs-MM) was 
administered on the patients by the medical staff. 
Basic periodontal examination (BPE) was 
conducted by the periodontal specialists after the 
DM patients with periodontitis were referred the 
to the PD specialists’ clinics by the medical 
professionals. The purposes of M-DCC is to (i) 
encourage the patients to comply with their 
regular DM care for glycemic control and PT; (ii) 
provide standard DM care in accordance with 
2015 clinical practices guidelines for DM in 
Malaysia; as well as (iii) provide NSPT in 
accordance with the updated 2012 national 
clinical practice guidelines for the management of 
chronic periodontitis (11); (iv) counsel the patients 
on the common risk factors of DM and PD (such 
as oral hygiene practices, smoking, exercise, and 
nutrition); as well as (v) exchange information on 
PD status and glycemic control status between 
the medical and dental professionals. 
 

 
Figure 1. Provision of medical-dental 
coordinated care to DM patients with periodontitis 
at diabetic clinics of three PPCCs and two PD 
specialist clinics. 
 

NSPT protocol, which was provided by the 
PD specialists to the T2DM-P, included oral 
hygiene education, full-mouth periodontal 
assessments, standard periodontal treatment, 
full-mouth root surface debridement (RSD), 
irrigation with 0.2% chlorhexidine (CHX), as well 
as prescription of chlorhexidine 0.12% 
mouthwash (twice a day for two weeks post-
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treatment) and antibiotics (which were indicated 
for patients with recurrent abscesses). The 
standardization of the periodontal treatment 
protocol was done by the two PD specialists in 
the study. Post M-DCC, CRP in T2DM-P was 
measured via full mouth periodontal 
reassessments 3 and 6 months after the baseline 
measurements. The parameters of interest were 
FMBS, PPD, and CAL. Figure 1 summarizes the 
procedure of M-DCC provision. 

Sample size estimation and sampling 
methods 

A total of 123 T2DM-P from the diabetic 
clinics of three PPCC were recruited for the M-
DCC study in accordance with the calculated 
sample size (N = 124). Although 42% (52/123) 
patients agreed to undergo PT for their 
periodontitis, only 37 visited the two PD specialist 
clinics, and only 20 completed the NSPT 
(including full periodontal reassessments) at 3 
and 6 months. Data on the progress of 
periodontal disease of the controls (i.e. those 
who did not undergo NSPT) remained incomplete 
as they dropped out and hence, comparisons 
with the completed cases could not be made.  

DM patients who met the inclusion and 
exclusion criteria were invited to participate in 
this study. The inclusion criteria were (i) 
Malaysians who were aged between 18 and 65 
years, residents of Kuantan, and active DM 
treatment-seekers (oral antidiabetics, insulin, as 
well as both oral antidiabetic and insulin users) 
for at least one year; (ii) patients who had at least 
12 teeth, as well as (iii) those who were willing to 
seek PT. The exclusion criteria were (i) DM 
patients with other known medical diseases 
(tuberculosis, diseases of the 
immunocompromised, and thyroid disorders), 
other dental diseases, and severe periodontitis 
which required surgical interventions; as well as 
(ii) patients who could not adhere to the study 
protocol. The eligible DM patients were screened 
for PD by the periodontal specialists using the 
SRQs-MM and BPE to identify the patients’ 
periodontal health status.  

HbA1c Assessment  
The HbA1c results of the patients were 

assessed 0 and 6 months after NSPT at their 
respective diabetic clinics. The target glycemic 
control achievement (TGCA) of the patients who 
were under the M-DCC were classified into two 
groups – controlled (HbA1c ≤ 6.5%) and 
uncontrolled (HbA1c > 6.5%). Patients with 

glycemic control changes before and after 
periodontal therapy were categorized into four 
groups: (i) controlled before and after PT, (ii) 
uncontrolled before and after PT, (iii) controlled 
before and uncontrolled after PT, as well as (iv) 
uncontrolled before and controlled after PT. The 
HbA1c differences before and after PT were also 
computed and classified into three groups: (i) 
reducing HbA1c (negative difference), (ii) 
increasing HbA1c (positive difference), as well as 
no change (zero difference). 

Periodontal Disease Assessment  
Periodontal status was evaluated in terms of 

extent (number of affected sites) and severity of 
clinical parameters based on the classification 
system by the American Academy of 
Periodontology12. The periodontal clinical 
parameters that were used to measure CRP 
were (i) probing pocket depth (PPD), which was 
measured from the free gingival margin to the 
bottom of the sulcus13; (ii) clinical attachment 
level (CAL), which was measured from the 
cemento-enamel junction to the bottom of the 
sulcus13; (iii) recession (REC), which was 
measured from the free gingival margin to the 
exposed cement-enamel junction13; as well as 
(iv) full-mouth bleeding-on-probing score (FMBS), 
which was measured as the percentage of sites 
that bled upon probing13. All measurements were 
recorded at six sites per tooth (mesio-buccal, 
disto-buccal, midfacial, mesio-lingual, disto-
lingual, and mid-lingual) using a calibrated 
periodontal probe UNC-15 (University of North 
Carolina; Hu-Friedy, Chicago, IL). The reporting 
was done according to the consensus 
recommended by Holtfreter B et al 201514. 

Statistical Data Analysis 
Cross-analysis, paired t-test, ANOVA “F” test, 

and correlation matrices were used to 
inferentially analyze the improvement in CRP. 
Specifically, the PPDs at 3 and 6 months were  
analyzed against TGCA differences before and 
after NSPT. All statistical analyses were 
performed using the Statistical Package for 
Social Sciences (SPSS) version 16 software. 

 
Results 

 
The demographic details and clinical 

backgrounds of the 20 T2DM-P who completed 
NSPT (including those during the 3- and 6-month 
follow-ups) and had HbA1c of ≤ 6.5 are 
presented here. The HbA1c differences (before 
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and after NSPT), CRP details (in terms of FMBS, 
PPD, and CAL gain), as well as TGCA-CRP 
relationship are also presented. 

Demographic Details, Clinical Backgrounds  
In the study, 65% (13/20) of the patients 

were from the diabetic clinic of Klinik Kesihatan 
(KK) Paya Besar. 80% (16/20) of them 
underwent NSPT at the PD specialist clinics of 
KK Paya Besar. The majority of patients were 
Malays (90%), males (70%) aged 40 - 60 years 
(80%) had DM for less than 5 years (60%) and 
taking oral hypoglycemic agents (70%) (Table 1). 

Target Glycemic Control Achievement 
Before and After NSPT  

At baseline, 75% (15/20) of the patients had 
HbA1c of ≥ 6.5%. After completing NSPT, 50% 
(10/20) achieved the target glycemic control 
(HbA1c ≤ 6.5%). However, when the pre- and 
post-NSPT changes in TGCA were analyzed, 
50% (10/20) did not achieve their target glycemic 
control at both points in time, with some 10% 
(2/20) having their statuses changed uncontrolled 
status (HbA1c ≥ 6.5%) to controlled (HbA1c ≤ 
6.5%).  No significant change was observed in 
the mean and SD of the post-PT percentage 
difference in HbA1c when all patients were 
included in the analysis (Table 2). 

Progress of Clinical Resolution of 
Periodontal Disease  

CRP was measured in terms of comparisons 
of the mean PPD, FMBS, and CAL of the 
patients at 0, 3, and 6 months post-NSPT. There 
were significant improvements in periodontal 
disease parameters post-NSPT for PPD, PPD (< 
4 mm), PPD (≥ 4mm), PPD (≥ 6 mm)  and FMBS 
(p < 0.05). These results are presented in Table 
3.  

Relationship between Clinical Resolution of 
Periodontitis post-NSPT and Changes in Target 
Glycemic Control Achievement under M-DCC 

When the relationship between CRP and 
pre-/ post-NSPT changes in TGCA were 
analyzed, the average improvements of PPD 
(mm) and CAL (mm) were found to be significant 
in patients who achieved the target glycemic 
control before and/ or after NSPT (Table 4). 
Table 4 shows the periodontal parameters of the 
glycemia-controlled and -uncontrolled patients at 
0, 3, and 6 months post-NSPT with respect to 
their TGCA statuses. The F value for FMBS was 
low but the converse was true for PPD and CAL, 
which showed that the variances were high. 
Table 5 shows the correlations of HbA1c with the 

parameters of periodontal disease before and 6 
months after NSPT. The Pearson correlation 
coefficient for HbA1c vs mean PPD was 0.44 and 
that for HbA1c vs mean CAL was 0.46. Hence, 
there were moderate correlations between the 
changes in HbA1c as well as (i) mean changes in 
PPD and (ii) mean CAL (p ≤ 0.05). No significant 
correlations were noted between HbA1c as well 
as (i) FMBS, (ii) PPD < 4 mm, and (iii) PPD ≥ 4 
mm. However, a significant moderate correlation 
was observed between mean CAL and mean 
PPD (r = -0.47). Additionally, strong negative 
correlations were noted between mean PPD < 
4mm and PPD ≥ 4mm (r = -0.99) as well as 
between PPD < 4mm and PPD ≥ 6 mm  (r = -
0.72). 
 
 Discussion 
 

 In this study, a group of DM patients with 
chronic periodontitis have been selected and 
treated by full-mouth RSD to determine the 
presence of clinical differences in their CRP and 
TGCA following PT under M-DCC. The result did 
reveal statistically significant improvements in the 
periodontal health parameters post-NSPT. 
However, the reduction of mean HbA1c value 
was insignificant at 6 months. 

Reductions in PPD, as well as modest CAL 
gain and FMBS were obtained during the 6-
month follow up, which showed the effectiveness 
of the RSD adopted by this study. These were in 
accordance with previous report8,15,16, which have 
observed improvements in the periodontal 
parameters of DM patients’ 1-year post-NSPT. 
Reductions in CRP have also been reported in 
many recent clinical trials even though there was 
an inverse effect of CRP on HbA1c

17,18. Our study 
has noted that over time, all subjects had CRP 
reductions that were independent of their 
glycemic control. Upon review of the glycemic 
control, the initial mean HbA1c level was 7.97 ± 
1.99 %. According to Ternoven and Karjalainen 
(1997), the influence of diabetes on periodontal 
tissue health could be more significant if diabetic 
control (HbA1c) was constantly > 10% (such a 
value could also increase the vulnerability to 
other diabetic complications)19. Thus, in order to 
verify the effectiveness of NSPT in the 
periodontal health of T2DM-P, it might have been 
better to recruit T2DM-P (without other 
comorbidities) who had HbA1c of > 10% at 
baseline while controlling for other confounders. 
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Many researches have considered the degree of 
glycemic control to be an important determinant 
of severe periodontitis owing to its negative 
effects on the treatment outcomes in light of 
exaggerated host inflammatory responses, 
deficient healing, and reduced resistance20-23.  

Even though the reduction in mean HbA1c 
was not statistically significant, two subjects 
(10%) who initially presented with uncontrolled 
diabetes had a TGCA of < 6.5% following PT. 
While the mean reduction in HbA1c in this 
research was small (0.18%; 95% CI: -0.84 -- 
0.48), it was still within the ranges reported in 
many prior studies6,24,25. The small reduction 
could have been related to variations in the 
HbA1c levels between the subjects during initial 
treatment; the same point has been raised by 
Mizuno (2017)17. However, the said improvement 
should be interpreted with caution, as the number 
of subjects in this preliminary study was small. 
PT which was aimed at reducing the microbial 
bio-burden in the oral cavity and inflammation 
within the periodontium might eventually result in 
the reduction of serum markers and mediators of 
systemic inflammation, subsequently increasing 
insulin sensitivity and improving glycemic 
control26. The importance of HbA1c reduction is 
related with the likely reduction in the risk of 
diabetic complications, with the lowest risk 
occurring in those with HbA1c values within the 
normal range (< 6.0%)27.   

Under hospital-based medical-dental 
collaborative care, a similar study in Japan has 
reported a larger reduction of HbA1c value - 2.5% 
in 50% of the subjects following completion of 
NSPT28. Evidently, this value was much higher 
than that those of many meta-analyses since 
20106,24,25,29. However, they mentioned that the 
concomitant initiation of diabetic medications at 
the beginning of periodontal treatment played a 
major role in HbA1c reduction. Conversely, some 
studies have reported that PT alone might not be 
sufficient for improving glycemic control. 
Accordingly, they have suggested that other 
factors were involved in the control of 
diabetes30,,31, examples of which included 
changes in the subjects diets, BMI, and physical 
activities. Despite close monitoring of adherence 
to anti-diabetic medications and NSPT under M-
DCC, three subjects had worsening glycemic 
statuses (from controlled to uncontrolled), thus 
suggesting that self-management behaviors do 
have some role in glycemic control.  

In this study, none of the subjects had 
indications for antibiotics. However, pocket 
irrigation with 0.12% chlorhexidine digluconate 
post-RSD has been performed in all subjects as 
per our protocol. Nevertheless, systematic 
reviews on subgingival irrigation in the treatment 
of periodontitis were inconclusive owing to the 
lack of standardizations in the research 
methodologies32. We have performed subgingival 
irrigation in view of the high risk of infection in the 
T2DM-P patients. Evidently, the conventional 
therapy was administered on more than 50% of 
the subjects of this study as some of them did not 
manage to undergone one-stage-full-mouth-RSD 
in view of discomfort and the time-consuming 
nature of the procedure. Previous researches did 
not reveal significant differences in the CRP 
when conventional therapy was administered on 
DM and non-DM subjects31,33. In spite of that, 
some authors have recommended that one-
stage-full-mouth approach be done to improve 
the CRP in DM patients, in accordance with 
Rodrigues et al. (2003) and Schara et al. (2006) 

34,35. This approach was believed to help to 
minimize the risk of cross-infections and 
reinfections at the treated areas in subjects who 
were highly susceptible infections (e.g. 
diabetics)34. Some authors have suggested the 
use of low level laser therapy (LLLT) as an 
adjunct to NSPT. They have reported improved 
clinical parameters and decreased level of HbA1c 

and high-sensitivity C-reactive protein36.  
It can be postulated that the optimization of 

diabetic care coordination under the M-DCC 
protocol – which included close monitoring of the 
subjects’ TGCA and other metabolic parameters 
–, in addition to NSPT, continuous reinforcement 
of OHI, as well as and advised to comply to 
treatment-compliance advice by both physicians; 
the physician and dentists in that achieved during 
this study were can be associated with improved 
the positives CRP. Likewise, a Japanese study 
conducted earlier in 2013 that adopted a 
collaborative clinical pathway program to treat 
ten T2DM-P patients has reported; positive 
glycemic control with significant improvements in 
of PPD and FMBS28. A qualitative research has 
revealed that DM patients perceived the 
existence of a divide between the medical and 
dental professions, which had a potentially 
negatively impact on diabetic care37. Hence, the 
M-DCC can facilitate patient-physician-dentist 
communications, shared decision-making, and 
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understanding of patient healthcare needs for the 
successful management of T2DM-P with its 
inherent complexity and frequent multi-
morbidities38,28.  

For future studies, we would like to propose 
the adoption of common patient- management 
forms that include the patients’ treatment details 
for diabetes and periodontal disease treatment 
details, review schedules, etc. These should, be 
shared online for access by health care providers 
and patients in order to reduce the study 
dropouts from the study. In addition, as per within 
our subjective observations, diabetic subjects 
who were under M-DCC better engaged with 
dental treatment following receipt of advice from 
their physicians. Moreover, the physicians who 
participated in this study had a deeper 
understanding of the bidirectional effects of 
T2DM-P and the significance of periodontal 
management in the patients’ general well being.   

Conclusions 
 
This study has shown that effective NSPT 

under M-DCC gave rise to significant 
improvements in the clinical periodontal health 
parameters of diabetic patients after 6 months. 
Improvements in TGCA have been noted in two 
patients. However, the effectiveness of NSPT in 
lowering HbA1c was inconclusive, presumably 
due to the small sample size and absence of 
control groups.  Nevertheless, periodontal 
treatment should be included in the measures for 
preventing and managing diabetes. 
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