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Abstract

public healthcare services.

specifically.

Background: The practice of referring diabetic patients for dental intervention has been poor despite awareness and
knowledge of the oral health effects of diabetes. Likewise, dentists treating patients receiving diabetes treatment are
rarely updated on the glycaemic status and as a result, the opportunity for shared management of these patients is
missed. This study aimed to provide a standardised care pathway which will initiate screening for diabetes from dental
clinics and link patients with primary care for them to receive optimised care for glycaemic control.

Method: A Modified Delphi technique was employed to obtain consensus on recommendations, based on current
evidence and best care practices to screen for diabetes among patients attending dental clinics for periodontitis.
Expert panel members were recruited using snowball technique where the experts comprised Family Medicine
Specialists (5), Periodontists (6), Endocrinologists (3) and Clinical Pharmacists (4) who are involved in management
of patients with diabetes at public and private healthcare facilities. Care algorithms were designed based on existing

Results: The CODAPT® panel recommends referral to primary care for further evaluation of glycaemic status if
patients diagnosed with periodontitis record fasting capillary blood glucose levels > 5.6 mmol/L. Intervention
treatment options for prediabetes are listed, and emphasis on feedback to the dental healthcare team is outlined

Conclusion: The CODAPT® care pathway has the potential to link dental clinics with primary care for diagnosis and/
or optimised treatment of prediabetes/diabetes among patients receiving periodontitis treatment.

Keywords: Care pathway, Primary healthcare, Dental, Periodontitis, Diabetes, Prediabetes

Background

Diabetes mellitus is a disease linked to a spectrum of
other non-communicable diseases (NCDs) and com-
plications and providing a holistic management for
patients with this condition involves a multidisciplinary
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involvement. The rising prevalence and incidence of
diabetes in Malaysia calls for efforts to increase aware-
ness among stakeholders to focus on early detection
and to optimise resources in managing patients at risk
of diabetes. The National Health and Morbidity Survey
in 2019 reported that 8.9% of the 18.3% diabetics were
unaware that they had diabetes (i.e., FBS>7.0 mmol/L)
[1]. The bidirectional link between diabetes and peri-
odontitis therefore presents an ideal logistic opportunity
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for detection of both diseases among patients attending
healthcare services at earliest possible opportunity [2].

Periodontitis is also a major public health problem. It
has significant impacts on individuals by reducing their
quality of life and dental care can consume between
10-15% of the total allocation towards healthcare [3, 4].
Current estimates projected that periodontitis affects
20-50% of the world population while the average prev-
alence of severe periodontitis globally is at 9.2% [5].
Locally, periodontal disease prevalence declined between
1990 (92.8%) and 2000 (87.2%); however, a sharp rise
was observed in the 2010 National Oral Health Survey
for Adults (NOHSA) (94.0%) [6, 7]. The extremely high
prevalence of periodontitis among adults is also chal-
lenged by the poor oral healthcare utilisation practices
among Malaysian adults where only 13.2% reportedly saw
a dentist within the last 12 months as highlighted in the
National Health and Morbidity Survey in 2019 [8].

As an added concern, the prevalence, severity, and
progression of periodontal diseases are significantly
increased in patients with diabetes due to the poor gly-
caemic control [9] and insulin resistance [10]. Moreover,
patients with diabetes are 2 to 3 times more likely to have
periodontitis compared to non-diabetic patients, and this
is related to long term metabolic control and duration of
diabetes [11]. Patients with diabetes have greater risk of
developing more severe medical complications including
retinopathy, nephropathy, cardiovascular complications
and even risk of cardiorenal mortality [10]. There are
evidence demonstrating the effect of periodontal ther-
apy on the HbA,_ level. Non-surgical periodontal treat-
ment results in a modest reduction of -0.36% of HbA,
[12] and a statistically significant reduction in HbA,,
levels at 3 months, with a lower reduction at 6 months,
ranging from —0.27% (95% CI:—0.46,—0.07, p=0.007)
to—1.03% [13]. A systematic review on randomised
clinical trials found that periodontal therapy significantly
contributed to glycaemic control in T2DM patients and
there was a greater reduction in HbA,_ after periodon-
tal therapy for patients with higher baseline HbA,_ level
[14]. Periodontal therapy, therefore, has the potential to
reduce mortality in T2DM patients and may be a useful
adjunct to medical management of diabetes [15].

The oral healthcare system in Malaysia operates mostly
as a separate entity from the primary healthcare sys-
tem where there is no established pathway for bilateral
case referrals. The oral health status of diabetes patients
attending primary healthcare facilities is not monitored,
and the lack of awareness regarding the bidirectional
relationship between periodontal diseases and diabetes
mellitus among both healthcare personnel and patients in
Malaysia compounds the problem [16]. In the Malaysian
public health system, primary healthcare and dental care
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services are provided by 1114 health centres, of which
a total of 577 dental clinics are based within the same
premises as these health centres [17]. The geographical
location of the public primary healthcare and dental care
services, particularly periodontal specialist care, which is
within the community health centre complex presents an
opportunity for providing coordinated care for diabetic
patients with periodontitis or for addressing oral health-
care surveillance of patients with diabetes [18]. Yet, there
remains a lack of coordination between medical and den-
tal professionals; this situation is not unique to Malaysia
as healthcare systems in the UK and most parts of the
world are reported to have faced similar experiences [19].

Hence, this study aimed to develop a care pathway to
provide a guide for a multidisciplinary management
plan in the community for periodontitis patients who
are detected to have diabetes mellitus as well as those at
risk for diabetes, and vice versa. The CODAPT® aims to
facilitate the link between dental and primary healthcare
teams in managing the patients through a comprehensive
and coordinated manner, without putting additional bur-
den or inconvenience on the patients.

Methodology

Expert panel selection

The research team discussed and identified all the disci-
plines involved in healthcare provision for periodontitis
patients with diabetes in an ideal seamless healthcare
set-up. The team agreed that the expert panel members
should include Periodontists, Family Medicine Spe-
cialists, Endocrinologists and Clinical Pharmacists. All
members of the expert panel are clinicians from the pub-
lic and private sectors including those at university health
care facilities, and were actively involved in providing
care for patients with diabetes. Members of the expert
panel were recruited using snowball technique (Fig. 1)
through which multidisciplinary experts who were
directly involved in the management of patients with dia-
betes or periodontitis or both were identified.

Panel recruitment

Panel members were invited to participate in the dis-
cussion via personalised email invitation; additionally,
reminders to respond in relation to their willingness to
participate were also sent out via email. If no response
was received after two email reminders, they were con-
sidered as non-responders.

Conduct of data collection

All respondents who agreed to participate received an
online link to the questionnaire (Google form). The ques-
tionnaire contained a brief introduction and summary
of the diabetes-periodontitis link and related references
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Fig. 1 Study flow chart

from published credible sources. The latter was provided
as full-length publications which the respondents were
able to download and read at their convenience as they
answered the questionnaire. The first section of the ques-
tionnaire gathered the sociodemographic background
and work experience of the respondents. The second
part of the questionnaire was on the respondents’ clini-
cal experience in the screening, confirmation, and man-
agement of diabetes patients with periodontitis. The
questionnaire addressed issues related to confirmation
protocol of diabetes mellitus based on the clinical prac-
tice guidelines issued by the Ministry of Health Malaysia.
A Modified Delphi technique was employed to achieve
consensus on responses which were not unanimous. A
face-to-face meeting was conducted on 17th October

Table 1 Background of expert panel members

2019 to finalise the care pathway and to endorse the final
document. The finalised document was then shared with
the expert panel members for checking and endorsement.

Data analysis
Data entry and analysis to calculate the descriptive statis-
tics was performed using Microsoft Excel.

Results

Background of expert panel members

A total of 17 experts agreed to participate. The back-
ground of the experts is presented in Table 1. The experts
had a minimum of 10.3 (SD4.9) years of experience in
their clinical field and majority were from the public
sector.

Clinical expertise N Gender Sector Age Years of service
(Mean SD) (Mean, SD)
Family Medicine Specialists and 7 Female 5 Male 2 Public 5 46.6,6.8 13.6,10.5
Endocrinologists Private 2
Periodontists 6 Female 4 Male 2 Public 5 488,76 112,75
Private 1
Clinical Pharmacists 4 Female 2 Male 2 Public 4 35.8,4.9 10.3,4.9
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The CODAPT-My®© algorithm for the dental practitioner
This care pathway was designed to screen patients who
presented with symptoms and signs of periodontitis
to any dental care practitioner (Fig. 2). History taking
should include screening for possible diabetes or pre-
diabetes by identifying other risk factors such as obese
or overweight with central obesity, history of gestational
diabetes mellitus (GDM), inactivity (exercises<150 min
per week), family history of diabetes (among first degree
relatives), hypertension, dyslipidaemia, polycystic ovar-
ian syndrome (PCOS), acanthosis nigricans or small for
gestational age.

Based on the current evidence and considering the
national prevalence of diabetes and periodontitis, all
patients diagnosed with periodontitis are recommended
to undergo an evaluation of their glycaemic status. This
screening procedure is best achieved by a fasting capil-
lary plasma glucose level which can be scheduled from
the second visit onwards or at least once while undergo-
ing treatment at the dental clinic. If facilities are available
for a venous plasma glucose testing, then this method
should be employed.
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The dental practitioner must obtain information or ver-
ify the glycaemic status of each patient suspected or con-
firmed to have periodontitis. The cut off point for referral
to a primary healthcare practitioner is a fasting capillary
plasma glucose level >5.6 mmol/L. The referral is to con-
firm and initiate the appropriate treatment for prediabetes
or diabetes. This recommendation is made to ensure that
individuals with periodontitis who are unaware of their
prediabetes or diabetes status are provided with the oppor-
tunity to receive adequate and timely medical intervention
to reduce diabetes-related morbidity and mortality.

The CODAPT-My® algorithm for the primary healthcare
practitioner

Upon receiving the referral from the Dentists or Peri-
odontists, the primary healthcare practitioner should
proceed to confirm the glycaemic status of a sympto-
matic (i.e., periodontitis) prediabetic or diabetic patient
(Fig. 3). Apart from re-confirming the risk profile of the
patient, confirmatory testing should be performed using
fasting plasma glucose levels. This procedure would also
provide an opportunity for risk profiling of the patients

AT DENTAL CLINIC
Seen by dentist/ periodontist

I Visit 1 ‘

PERIODONTITIS
(Confirmed through full mouth
periodontal examination)

!

PCOS/ acanthosis nigricans

Screen for DM Risk Factor
Obese/overweight with central obesity
History of GDM, small for gestational age (SGA)
Inactivity (exercise < 150 minutes/week)
Family history of DM (First degree relative)
Co — morbidities (Hypertension, Dyslipidemia, CVD)

‘ Visit 2 ‘ CONTINUE AS PER CARE
PATHWAY FOR MANAGEMENT OF

PERIODONTITIS

Fig. 2 CODAPT-My® Screening algorithm for the dental practitioner

FASTING CAPILLARY
BLOOD GLUCOSE

Refer to primary care for
confirmation of DM

l

Await feedback from primary health
care team re glycaemic status

Normal
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I
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1
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: I !
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I
I
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l
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metformin dose

I i > Provide feedback to referring Periodontist/ Dentist regarding patient’s treatment

d Glucose Tol.

*Confirm status Impail

sufficient to confirm diagnosis of T2DM

e/ Impaired Fasting Glucose by doing Oral Glucose Tolerance Test

*Screening of symptomatic individuals — A single abnormal venous plasma glucose value or 1 abnormal HbAjcis

Fig. 3 CODAPT-My® Care algorithm for the primary healthcare link with the dental team

in terms of risk for cardiovascular disease (i.e., coronary
heart disease or cerebrovascular events or subclinical
heart disease).

At the time of writing, the Ministry of Health Malay-
sia had issued the sixth edition of the Clinical Practice
Guidelines (CPG) Management of Type 2 diabetes mel-
litus in 2020 [20]. This issue emphasised the bidirectional
relationship between periodontal disease and diabetes,
calling for closer collaboration between physicians and
oral healthcare professionals to improve glycaemic con-
trol. The CPG recommends that all physicians or medical
health professionals should rule out periodontal disease
in all newly diagnosed diabetic patients and if present,
prompt referral to dentists is advised. However, the rec-
ommendation did not address measures to link patients

with proven periodontal disease who are seen by Den-
tists/ Periodontists to confirm the glycaemic status of the
patients. Hence, this warrants the need for CODAPT-
My® to address this gap.

This section of the CODAPT-My® outlines the steps
to be taken by the primary healthcare physician upon
confirmation of glycaemic status, especially for those
in the prediabetes group. Options for monitoring of the
prediabetics are clearly mentioned to guide the moni-
toring plan. However, the most important aspect of this
care pathway is the inclusion of the reminder prompt to
update the referring Dentists/ Periodontists. A multi-
disciplinary care approach involving knowledge sharing,
diabetic patients’ awareness to utilise dental services, and
routine referral from the primary healthcare provider
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to the dental team should be advocated [16]. The over-
all overview of the CODAPT-My® which illustrates the
entire process from the periodontist/ dental clinic to the
primary healthcare clinic is illustrated in Fig. 4.

Discussion

To our knowledge, the CODAPT-My® is the first care
pathway which attempts to link bidirectional access
between dental and primary healthcare services with
the aim of providing coordinated and timely care for
patients with deranged blood glucose control, specifi-
cally for patients who may be categorised as prediabetes
or diabetes. The main aim of creating this pathway is to
acknowledge periodontitis as a possible early sign of dia-
betes and to optimise the management of these patients
within the current healthcare system, as recommended
by the World Health Organization (WHO) [21]. The
added benefit of the CODAPT-My® is that it provides an
opportunistic advantage for early identification of dental
clinic attendees who are at risk of diabetes but are una-
ware of their current glycaemic status. Incidentally, the
National Health and Morbidity Survey in 2019 found
that 8.9% of diabetics were not aware of their diagnosis
[1]. It is hoped that with the confirmation of the glycae-
mic status of patients presenting with periodontitis, more
people will be able to make informed decisions on their
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health behaviour after knowing their diagnosis despite
being asymptomatic, especially in the case of individuals
who are prediabetes. This in turn will enable preventive
measures to halt the progression of the disease.

The CODAPT-My® pathway assigns specific roles
and tasks for multidisciplinary shared care initiatives,
namely among primary healthcare, dental as well as
clinical pharmacy management. The acknowledgement
of the increasing role of clinical pharmacists in manag-
ing patients with diabetes adds inclusivity and more effi-
cient clinical management of these patients. Our pathway
components were based on current available resources
and took into consideration limitations in public health-
care facilities. Like most care pathways, this pathway
aims to improve the current healthcare practices by
optimising available resources, and it is desirable for an
economic evaluation to follow suit to assess its cost effec-
tiveness in comparison to conventional care practices. In
cases of non-communicable diseases management such
as diabetes and periodontitis, measures to contain costs
should be made a priority, without jeopardising the clini-
cal outcomes. Several studies have demonstrated that the
costs of diabetes management were lower when patients
also received periodontal therapy [22, 23].

In a UK study, the cost-effectiveness of non-surgical
periodontal therapy and rigorous maintenance treatment

T

e  Fasting capillary glucose

I

Dental Clinic ¢ Primary care
Periodontitis
Assessment of Patients’
overall risk profile
v
Screen for DM
e History Diabetes Pre-Diabetes

Treatment /Management plans

Normal Abnormal

Fig. 4 The CODAPT-My®: Shared care initiatives between dental and primary care services in Malaysia

for Prediabetes /DM
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in patients with type 2 diabetes and periodontitis was
evaluated and it was found that periodontal therapy is
cost-effective for diabetes patients with controlled HbA
[24]. Of relevance, there are Malaysian studies on care
pathways which have estimated the potential benefits of
periodontitis management and other NCD-related man-
agement (i.e., stroke); therefore, we anticipate that the
addition of CODAPT-My® and its acceptance by local
clinicians would further optimise patients’ clinical out-
comes and improve efficiency of the local public health-
care system [25-27].

One of the challenges in multidisciplinary or transdis-
ciplinary management is the acceptance of shared care
initiatives by clinicians of different disciplines. It has been
well documented that clinician behaviours are unpredict-
able and difficult to change [25, 28]. Not all clinicians
embrace inclusivity, and some are more comfortable to
practice within ‘silos, believing that transdisciplinary
management invades disciplinary boundaries. In addi-
tion, issues of poor communication which commonly
occur with interprofessional referrals and consultation
have become a risk management concern [28]. These
issues need to be resolved in order to enhance patient-
centred approach to diabetes care within the existing
healthcare system navigation.

Bisset and colleagues in the UK [19] reported that
since there was negative interprofessional feedback
about treating periodontitis patients with diabetes, a
measure of compromise was recommended involv-
ing patient-driven prompting (signposting) which may
serve to avoid the friction among clinicians. However,
this patient-driven strategy would require a good level
of health literacy related to understanding of diabetes
care and self-monitoring among the patients. Consider-
ing that one third of the Malaysian population have poor
health literacy and lack the impetus for self-monitoring
of illnesses, this approach would not yet be appropriate
for adoption in Malaysia [1, 26]. Nonetheless, in relation
to dental service utilisation, the low dental uptake among
Malaysian adults could be improved after receiving a
prompt triggered by the medical practitioner. This conse-
quently could increase the dental attendance of patients
with NCD, such as those with type 2 diabetes.

By synergistically promoting oral health, controlling
for risk factors, and referring for timely dental care, pri-
mary healthcare doctors can potentially play an integral
role in strengthening the integration between NCD and
oral health management [29]. Unfortunately, where sys-
tems are not in place to create this networking between
disciplines, it would then be up to individual providers
or professional organisations to develop these inter-pro-
fessional relationships. However, these cross discipline
relationships are often time consuming, inefficient, and
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unsustainable for the patient and the providers. Hence,
the implementation and nation-wide acceptance of
CODAPT-My® provides a huge potential for establish-
ing networking within the public healthcare facilities
and eventually, referral systems across private healthcare
facilities. The main advantage and added value of this
pathway are that it was developed via a consensual pro-
cess between medical, dental and pharmacy practition-
ers from the Ministry of Health and the private sectors
including those in university settings. Future direction
would be to evaluate the acceptance of CODAPT-My®
uptake nationwide and to evaluate its impact on clini-
cal outcomes of periodontitis patients with diabetes and
vice-versa.

Conclusion

The CODAPT-My® care pathway has the potential to link
dental clinics with primary healthcare in diagnosing and/
or optimising treatment of prediabetes/diabetes among
patients receiving periodontitis treatment.
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