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ABSTRACT
Aim. To determine the level of awareness on periodontal disease risk andthe oral health practice among diabetic
patients in Hospital Kuala Lumpur and the source of information they receive regarding the periodontal risk
among diabetic patients.
Materials and Methods. This cross-sectional study was conducted among confirmed diabetic patients (n=110)
through convenient sampling at the Specialist Medical Clinic and Out-patient Department of Hospital Kuala
Lumpur. A selfadministered questionnaire was constructed incorporating tenitems related to sociodemographic
data, awareness on periodontal risk and the need for good oral health care.Sources of information regarding
periodontal disease risk and their oral health practice were also included.
Results. The response rate for this study was high (93%). Only 26.5% and 19.6% of respondents were aware of
the risk of developing periodontal disease and the need for good oral health practice among diabetic
patientsrespectively. Less than a third (25.9%) of the respondent claimed to obtain the information on
periodontal risk from their dentists.Eighty percent of patients brushed twice or more a day and only 7% of
themused floss for interdental cleaningOne thirdof respondents visited their dentists for the last 1-2 years. There
was asignificantly higher proportion of regular attendees who were aware of periodontal risk amongst diabetics
as compared to irregular attendees (p<0.05).
Conclusion. Level of awareness on periodontal disease risk and the need for good oral health care was low among
diabetics.Eventhough good toothbrushing frequency was found, the importance of interdental cleaning must be
emphasized to diabetic patients. Dentistsshould play more active roles in informing diabetic patients of their
periodontal risk and the needs for good oral health practice.
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INTRODUCTION
Diabetes mellitus is a chronic metabolic disease as
characterised by hyperglycaemia secondary to
defects in insulin secretion, production or both. In
Malaysia, the prevalence has reached up to 16% on
selected groups of the population and has the
potential to increase every year.1 Major
complications of diabetes mellitus include
cardiovascular disease, diabetic nephropathy,
peripheral vascular disease and retinopathy.
Diabetic patients will also present with higher
prevalence of oral disorders, including periodontal
disease
(inflammatory
disorders
affecting
thesupporting structures of teeth), xerostomia,

taste impairment, oral candidosis and oral lichen
planus.2
There has been a growing body of evidence
showing that patients with diabetes have higher
severity of periodontal disease. They are 2-3 times
more likely to have periodontitis as compared to
non-diabetic patientswhich is related to long term
metabolic control and disease duration.3,4 The bidirectional effects of periodontal disease and
diabetes have been confirmed by many longitudinal
and cross sectional studies where severe
periodontal disease at baseline is strongly
associated to poor metabolic control and the
development of other major complications.5-8 In a
meta analysis, many studies have tried to prove that
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treating periodontitis through a combination of
mechanical and chemical therapy could improve
metabolic control among diabetic patients.9
Eventhough these studies showed promising
results, they were however limited and
unconvincing due to variability in studydesigns.
Given the inconclusive results of the
effectiveness of periodontal therapy in improving
metabolic control of diabetes, it is important to
provide preventive measures and good oral health
care to ensure periodontal disease is stabilised.
Previous research has emphasised the importance
of oral self care and regularly attending their
dentists in prevention and treatment of
periodontitis.10 Most diabetic patientswithpoor oral
health care and high Plaque Index had poor
glycaemic control.11 Diabetic patients with better
tooth brushing efficacy, higher frequency of tooth
brushing and lower plaque control had better
glycaemic control12. Jansson et al.13 reported that
poor attitude and lack of awareness on periodontal
risk among diabetics was related to higher risk of
poor periodontal health among diabetic patients.
Many studies have looked at the level of
knowledge on the periodontal disease and diabetes
link among diabetic patients. Studies in USA, United
Kingdom, and Jordanhave shown that majority of
diabetic patients have low level of periodontal
disease risk.14-16 Until recently, there has been no
data regarding the level of awareness on
periodontal disease risk and oral health practice
among diabetic patients in Malaysia so as to provide
a basis to develop interventions for diabetic
patients to maintain good oral health practice and
glycaemic control. The latter will involve
implementation of preventive measures by general
dental practitioners and medical personnel to all
diabetic patients.
The aims of this preliminary survey were
todetermine the level of awareness on periodontal
disease risk among diabetic patients, and also to
determine the oral health practice among diabetic
patients. This study was also conducted to
determine the source of information which diabetic
patients received regarding periodontal disease
risk.

MATERIALS AND METHODS
The study was reviewed and approved by the
Universiti Kebangsaan Malaysia Dental Faculty
ethical committee and Ministry of Health Research
and Ethics Committee (MREC) MalaysiaNMRR-09573-4245. A cross sectional study using convenient
sampling was carried out at the Medical Specialist
Clinic and Out Patient Clinicsituated at Hospital
Kuala Lumpur. Dentate patients with confirmed
diagnosis of diabetes mellitus were invited to
participate while they were waiting to be called for
their routine diabetes check-up. An information
sheet was given to each respondent who agreed to
participate. It was read out to the respondents and
informed consent was obtained. They were then
asked
to
complete
a
self-administered
questionnaire. Assistance was rendered if they
could not read due to vision impairment. Data was
collected from July until November 2009.
The questionnaire consisted of 10 items
which were developed based on questions drawn
from a review of related literature.16,17 The
questionnaire was reviewed for content validity by
2 dental experts and pre-tested for face-validity to
20 patients before they were amended accordingly.
The demographic data consists of age, gender, race
and educational background. Awareness on
periodontal disease risk among diabetic patients
was measured by the question: “Are you aware that
diabetics are prone to develop gum disease?”.
Awareness on diabetic patients’ need to be extra
careful on their oral health practices was measured
by asking the respondents “Are you aware that you
need to be extra careful to brush, floss and visit your
dentists regularly because you are
a
diabeticpatient?”. The source of information which
the respondents received regarding periodontal risk
among diabetic patients, was achieved by asking
“Where did you obtain such information regarding
periodontal risk among diabetic patients?”.
Response of “Yes” or “No” was needed for the
awareness questions while questions on sources of
information, options were gives as dentists, medical
officers, nurses, reading material and others.
The last section of the questionnaire was
on oral health practice which consists of frequency
of tooth brushing, frequency of inter-dental
cleaning,type of inter-dental cleaning aid used and
frequency of dental visits. Frequency of dental visits
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once in 1-2 years was set as regular dental
attendee.18
DATA ANALYSIS
Data were analysed using SPSS version 15.0.
Descriptive statistics and frequency distributions
were used for demographic variables and chisquared test was used when comparing categorical
data. Statistical significance was determined as
p<0.05.
RESULTS
A total of 110 patients were approached but 8
patients declined to participate. A response rate of
93% was thereby achieved. As shown in table 1,
from 102 participants who consented and
completed the questionnaires, majority of them
were > 50years old. Demographic characteristics
which included gender, age, education levels and
ethnicities were shown in table 1. The percentage of
male (45.1%) and female (54.9%) respondents was
more or less equal. With respect to the educational
level, majority of them were from primary level
(63.7%). There weremore Malay respondents
(54.9%) involved in the study compared to the
Chinese (18.6%) and Indians (21.6%).
Table 1. Sociodemographic profiles of the
participants
Demographic
n (%)
categories
Gender
Male
46 (45.1)
Female
56 (54.9)
Age
<20 years
3 (2.9)
20-29 years
3 (2.9)
30-39 years
7 (6.9)
40-49 years
17 (16.7)
≥50 years
72 (70.6)
Education
Primary
65 (63.7)
Level
Secondary
25 (24.5)
Tertiary
12 (11.8)
Ethnicity
Malay
56 (54.9)
Chinese
19 (18.6)
Indian
22 (21.6)
Others
5 (4.9)

Respondents’ awareness on periodontal risk and the
need for extra oral health care among diabetics:
The response to question if the respondents were
aware that diabetic patients were prone to develop
periodontal disease, revealed that less than one
third (26.5%) of the respondents were aware of the
risk. Meanwhile only 19.6% of respondents were
aware that they need to be extra careful on oral
health practice (tooth brushing and visit dentist
regularly) because they have diabetes (table 2).
Table 2. Awareness of the risk for periodontal
disease and the need for extra oral health care for
being a diabetic
Aware
Not Aware
Counts (%) Counts (%)
Diabetic patients
27 (26.5)
75 (73.5)
are prone to gum
disease
Diabetic patients
20 (19.6)
82 (80.4)
needs to be extra
careful on oral
health practices

Sources of information obtained by diabetic
patients:
Figure 1 shows that majority of participants
obtained knowledge regarding periodontal risk
from their friends and relatives (29.6%) and
obtaining this knowledge from their dentists were
the second highest (25.9%) source.

Figure 1. Source of information which respondents
received regarding risk of periodontal disease
Oral health practices among respondent.
About 99% of participants brushed their teeth,
where 18.6% of the participants brushed once a day
and 80.4% of the participants brushed twice or
more a day.Only 6.9%,of the participants performed
some form of interdental cleaning which was
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flossing. Only one third (33.3%) of participants
visited their dentists for the past 1-2 years ago.
The relationship between awareness of
periodontal risk and the need for extra attention on
oral health practices with oral health practice is
shown in table 3. Those who were aware of the risk
and the need for extra oral health practice were

more among those who brushed at least twice a day
and among regular attendees. However those who
were not aware of either question were also high
among the regular attendees and those who had
better tooth brushing habits.

Table 3. Respondents awareness on the periodontal risk among diabetics and oral health practice
Brushing ≥2 times / Brushing <2 times /
Regular dental
Irregular dental
day
day
attendee
attendee
Counts (%)
Counts (%)
Counts (%)
Counts (%)
Aware of
periodontal risk
among diabetics
Yes
25 (92.6)
2 (7.4)
25 (92.6)*
2 (7.4)*
No
57 (76.0)
18 (24.0)
59 (78.7)
16 (21.3)
Aware of the need
of extra oral health
practice among
diabetics
Yes
18 (90.0)
2 (10.0)
17 (85.0)
3 (15.0)
No
64 (78.1)
18 (21.9)
67 (81.7)
15 (18.3)
DISCUSSION
In the present study,it was found that less than a
third (26.5%) of the respondents were aware of
their risk of developing periodontal disease. A
smallerpercentage of the respondents (19.5%) were
aware of the need to have good oral health practice
such as toothbrushing, flossing and regularly visit
their dentist.These results are in accordance with
previous studies,14-16 whereby most studies found
less than 50% of diabetic population knew of their
risks in developing periodontitis. Allen et.al 15 found
that more than 80% of their respondents knew
other major complications of diabetes such as heart
disease, circulatory problems, eye disease, and
kidney problems as compared to only 33% of the
respondents who knew the risk of developing
periodontal disease. A growing body of evidence
reported strong association between diabetes and
periodontal disease,19 where diabetic patients
showgreater severity of periodontal disease. Loe20
has ranked periodontal disease to be the 6th
complication of diabetes after other major medical
complications. Periodontitis has also been found to
cause more tooth loss among younger-aged
diabetics as they are at least 1.46 times more likely
to have at least one tooth removed due to

periodontitisand caries than a non-diabetic
patient.21 Given the fact that tooth loss may results
in oral function disability and affect their quality of
life, the importance of periodontitis as one of the
complications of diabetes should be emphasized
among diabetic patients along with other major
complications.22
Awareness on the need to have good oral
health practice was also found to be lower (19.6%)
in the present study. Good oral health practice has
been found to be the key factor in periodontal
disease prevention10. Treatment of periodontal
disease has the potential ability to improve
metabolic control among diabetics,eventhough
conclusive results need further investigation.9
Emphasizing good oral care habits potentially will
improve periodontal disease and metabolic control
in diabetic patients. Dentists should play an active
role in assessing their patients’diabetic status and
disseminating knowledge on the periodontal risk to
all their diabetic patients. In the present study,
dentists only account for less than a third (25.9%) of
the overall source of information which the
respondents received for the knowledge on
periodontal risk. The reasons for dentists not
advising their patients regarding the association of
periodontal disease and diabetes needs further
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investigation within our local population. Previous
studies reported that dentists were not identifying
this high risk group within their practice setting and
managing diabetic patients well because they
believed that managing and intervening diabetic
patients were not their main role as dentists. They
also claimed that they need formal training to
provide advice regarding periodontal risk.23,24 Lack
of information (in the form of videos, brochures and
leaflets) regarding theassociation between
periodontal disease and diabetes was also found to
be the reason for not informing their patients
regarding this knowledge.25 Other health
personnels (medical practitioners, nurses and
dietician) should also play their roles to inform their
diabetic patients regarding their risks of developing
periodontal disease or refer their patients for dental
check up as part of managing diabetic patients.
In this study, 80.4% of all respondents
reported toothbrushing frequency of twice or more
in a day. This finding is similar to a study among
Swedish population,where 88% reported brushing
twice daily.6 This indicates that brushing more than
once a day has been a universal practice among our
population group as the sample was taken from an
urban population. However the proportion of
respondents that performed interdental cleaning
was found to be very low (6.9%). This was very low
as compared to previous studies bywhereby their
studies reported 35% and 27% of their respondents
performed interdental cleaning respectively.16,25
This suggests that interdental cleaning is not a
common practice among the studied population.
Emphasizing interdental cleaning to be as important
as toothbushing should be made to our population
as toothbrushing alone will not reach the
interproximal areas.
In the present study, only 33.3% of the
respondents were regular dental attendees.This
was also low as compared toprevious studycarried
out
in
which
63%
of
the
respondentsreportedlyvisited thedentist for the
past one-year.25 The difference between the
present study and previous study could be due to
the different characteristics of the population
studied.
This study have also looked at the
respondents who reported awareness of the
periodontal risk. This was higher among regular
dental attendees and those who brushed more than

twice per day. This would suggest that more
information regarding periodontal disease risk and
diabetes have been conveyed to the patients when
they visit their dentist frequently. In a study by
Karouski et al. 2002,25 they have also found that
respondents with good knowledge on periodontal
disease were among those with frequent dental
visits.However, this study also showed that there
was also high proportion of regular dental
attendees who were not aware of the periodontal
disease risk. This suggests that insufficient
information on periodontal risk from dentists was
gained by diabetic patients in a dental setting.
The present preliminary studies have
highlighted a few issues regarding the management
of diabetic patients. Firstly, dentists should actively
manage their diabetic patients who attend their
practices by assessing the type and severity of
disease then to discuss with their patients on the
association of diabetes with oral health. Dentists
should encourage good oral health care to their
diabetic patients as part of general health
care.Secondly, a multidisciplinary approach is very
important in managing diabetic patients. Medical
practitioners, diabetic nurses, dietitions, in the
diabetic team should be made aware of the
periodontal risk which diabetic patients are exposed
to. Future research to explore the awareness of
these health providers on the relationship of
periodontal disease and diabetes and the
importance of advising their patients on having
good oral healthis very much needed. Strategies
need to be planned for the diabetic care team to
refer their diabetic patients to their local dentists or
how oral health care provider can be part of the
team to identify periodontal disease during these
patient’sregular check-up appointments. Dental
auxillaries can be appointed to be part of the
diabetic care team who can identify signs and
symptoms of periodontal disease and providing oral
health education and preventive advice to
diabetics.
There are several limitations from this
study, one of which is the small sample size.Hence
the result cannot be extrapolated to general
populations’ level of awareness. Secondly, the
response on regular attendanceto the dentist from
this study may not reflect regular dental check-up,
as the respondents may be there for a specific
reason such as fordental extractions, restorations or
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management of dental emergencies for the past 1
to 2 years.Understanding of the items in the
questionnaire could havebeena problem for the
respondents as most of the respondents were
elderly and with lower educational level. This
preliminary survey will hopefully give a descriptive
overview on how much diabetic patients know
about periodontal disease risk and maintaining
good oral health care.
CONCLUSION
Within the limitation of this study, low levels of
awareness was found in the studied population on
the periodontal disease risk and the need for good
oral health care among diabetics. Dentist should
play more active role in disseminating or informing
their diabetic patients regarding the association of
periodontal disease and diabetes. Good
toothbrushing habit but low interdental cleaning
was performed among the studied population.
Majority of the respondents were irregular dental
attendees. Most diabetic patients who were aware
of the risk ofdeveloping periodontal disease were
among the regular attendees and those who have
better toothbrushing habits.
ACKNOWLEDGEMENT
The authors would like to thank all patients who had
participated in the study. We are very grateful to
Dato’ Dr Zaininiah bt Mohd Zain Director of Hospital
Kuala Lumpur, Dr Yussof Ahmad Head of
Department of Out Patient Clinic and Dr Jeyaindran
Tan Sri Sinnadurai Head of Department of Medical
Specialist Clinics . Colgate and Palmolive Sdn Berhad
who kindly sponsored the token for respondents.
The views expressed in the article are those of the
authors, and do not necessarily reflect the policies
of any organisation.
REFERENCE
1.

Rampai S, Rampai L, Rahmat R, Zain A, Yap YG,
Mohamed M, Taha M.Variation in the
prevalence, awareness and control of diabetes
in a multiethnic population: A nationwide
population study in Malaysia.Asia Pac J. Public
Health 2009;14:1-9.

2.

Manfredi M, McCollough MJ, Vescovi P, AlKaaraw ZM, Porter SR, Update on diabetes
mellitus and related oral diseases. Oral Dis
2004;10:187-200.
3. Papapanou
PN.
Periodontal
diseases:
EpidemiologyAnnals of Periodontology 1996;136.
4. Khader YS, Dauod AS, El-Qaderi SS, Alkafeji A,
Batayha WQ. Periodontal status of diabetics
compared to nondiabetics: a meta-analysis.
Journal
of
Diabetes
and
its
Complications2006;20:59-68.
5. Taylor G. Periodontal treatment and its effects
on glycemic control. Oral Surg Oral Med Oral
Pathol 1999;87:311-6.
6. Thorstensson H,Kuylenstierna J, Hugoson A.
Medical status and complications in relation to
periodontal disease experience in insulindependent diabetes. J Clin Periodontol
1993;20:352-8
7. Saremi A, Ne lson RG, Tulloch-Reid M, Hanson
RL, Sievers ML, Taylor GW, Shlossman M,
Bennett PH, Genco R, Knowler WC. Periodontal
disease and mortality in type 2 diabetes
Diabetes Care 2005;28:27-32.
8. Shultis WA, Well EJ, Looker HC, Curtis JM,
Genco RJ, Knowler WC, Nelson RG. Effect of
periodontitis on overtnephropathy and endstage renal disease in type 2 diabetes. Diabetes
Care 2007;30:306-31.
9. Janket SJ, Wightman A, Baird AE, Van Dyke TE,
Jones JA. Does periodontaltreatment improve
glycemic control in diabetic patients? A metaanalysis of intervention studies. Journalof Dent
Res. 2005;84(12):1154-1159.
10. Glavind L, & Nyvad B. The scientific basis for
oral health recommendations for self-care.
Promotion of self care in oral health: a
symposium held in Oslo, Norway. September.
1986 (pp. 77—93). Oslo: Scandinavian Working
Group for Preventive Dentistry.
11. Commiso L, Monanmi M, Mannucci E.
Periodontal disease and oral hygiene habits in a
type 2 diabetic population. Int J Dent Hygiene
2011;9:68-73.
12. Syrjala A-MH, Kneckt MC, Knuuttila ML Dental
self-efficacy as a determinant to oral health
behavior, oral hygiene and HbA1c level among
diabetic
patients.
JClin
Periodontol1999;26:616-621.

6

Malaysian Dental Journal (2012) Volume 34 Issue 2
© 2012 Malaysian Dental Journal

13. Jansson H, Lindhom E, Lindh C, Groop L,
Bratthall G. Type 2 diabetes and risk for
periodontal disease: a role for dental health
awareness. J Clin Periodontol 2006;33:408-414.
14. Moore PA, Orchard T, Guggenheimer J, Weyant
RJ, Diabetes and oral health promotion: A
survey of disease, prevention behaviours.
Journal of Am Dent Assoc2000;131:1333-1341.
15. Allen EM, Ziada HM, O`halloran D, Clerehugh V,
Allen PF. Attitudes awareness and oral health –
related quality of life in patients with diabetes.
Journal of Oral Rehabilitation 2007;35:218-223.
16. Al Habasneh R, Khader Y, Hammad, MM,
Almuradi M. Knowledge and awareness about
diabetes and periodontal health among
Jordanians. Journal of Diabetes and its
Complications2010;24:409-414.
17. Karikoski A, Ilanne- Parikka P, Murtomaa H.Oral
self-care among adults with diabetes in Finland.
Community Dent Oral Epidemiol 2002;30: 2162.
18. Richards W. & Ameen J. The impact of
attendance patterns on oral health in a general
dental practice. British Dental Journal
2002;192: 697-702.
19. Mealey BL & Oates TW. Diabetes mellitus and
periodontal
diseases.
Journal
of
Periodontol2006;77:1289-1303.
20. Loe H. Periodontal disease. The sixth
complication of diabetes mellitus. Diabetes
Care 1993; 16: 329-34.

21. Kapp JM, Boren SA,Yun S, LeMaster J Tooth loss
in a national sample of dentate adults reporting
annual dental visits Prev Chronic Dis 2007;4:16.
22. Sanders AE, Slade GD, Lim S, Reisine ST. Impact
of oral disease on quality of life in the US and
Australian populations. Community Dent Oral
Epidemiol 2009;37:171-181.
23. Kunzel C, Lalla E, Lamster IB. Management of
the patient who smokes and the diabetic
patient in the dental office. Journal of
Periodontology 2006;77: 331-340.
24. Esmeili T, Ellison J, Walsh MM. Dentists’
attitude and practices related to diabetes in the
dental setting. Journal of Public Health
Dentistry2009;1-7.
25. Yuen HK, Mountford WK, Magruder KM,
Bandyopadhyay D, Hudson PL, Summerlin LM,
Salinas CF. Adequacy of Oral Health
Information for Patients with Diabetes.
American Association of Public Health Dentistry
2009;135-141.
Corresponding Author:
Badiah Baharin
Department of Periodontal
Faculty of Dentistry
Universiti Kebangsaan Malaysia
50300 Kuala Lumpur, Malaysia
Email: badiahb@yahoo.com

7

