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ABSTRACT
The objectives of the study were to to assess the knowledge and awareness of diabetic patients for the
risk of systemic and oral diseases as complications associated with diabetes and to assess the attitudes
of diabetic patients towards sustaining good oral health through proper oral hygiene and regular
dental checkups. Four hundred self administered questionnaires were distributed ,only completed
questionnaires were used for data analysis. In the current study more than half of the participants
had Type 2 diabetes and rest had Type 1 diabetes. Among the participants in current study majority
of participants,59% had awareness about systemic disease as compare to the awareness about risk of
oral disease in diabetes. Among 40% of the participants who were aware about oral complications,
majority of them were aware about the occurrence of tooth mobility and bleeding gums. The attitude
of majority of diabetic patients towards sustaining good oral health in the present study was negative
for dental visitings. Most of the diabetic patients either visit when necessary or never visit the dentist.
Half of the diabetic patients follow tooth brushing twice a day. People with diabetes have limited or
no knowledge and awareness about oral health associations with diabetic problem. In addition diabetic people have reduced compliance and adherence with dental checkups and positive oral hygiene
behavior respectively. Furthermore the source and mode of obtaining information about oral health
with regards to diabetic complication is inadequate and not to their reach and access.
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INTRODUCTION
Worldwide an adult population has got effected by
diabetes mellitus (DM) BY 8.5% showing it as a public
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health problem.1 Abnormally high level of glucose in
the blood leads to DM which is heterogeneous group
of clinical and genetic metabolic disorders. It is categorized as type 1 (DM I) and type 2 (DM II).2 Separate
estimation of DMI & DMII prevalence globally is not
shown because this requires sophisticated laboratory
tests.3
DM in adults has increased to 422 million in 2014
from 108 million in 1980.1 In developed countries and
developing countries there would be rise in numbers
of DM in adults till 20% and 69% respectively between
2010 & 2030.4 Mortalities occurred due to DM in 2012
was 1.5 million and in addition deaths happened due
to systemic diseases such as cardiovascular caused
because of high glucose level was 2.2 million. There is
an economic loss to a greater in patients ,their families
and health care system because of DM. Oral health get
compromised severely as the patients with DM suffers
carious lesions, dry mouth, infections in oral cavity,
diseases related to periodontium, and salivary gland
problems and taste problem due to sensory disorders.5
Among all the oral problems the most frequent is the
periodontal disease, in which there is loss of connec-
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tive tissue surrounding the tooth leading to a chronic
inflammatory condition. There is an increase in the
evidence about a bidirectional strong relation between
DM and diseases of periodontium.1 Moreover the infection in periodontium can lead to DM complications.5 In
addition other consequences can lead to DM in younger
populations other than periodontal diseases because
of behavioural factors such as westernized lifestyles,
poor eating habits and obecity.6

Four hundred questions were distributed to the
diabetic patient attending the out- patient diabetic clinic
in Abbasi Shaheed Hospital, the largest government
hospital in Karachi, Pakistan. Verbal consent was taken from those patients who were eligible on the basis
of being diagnosed as having diabetes mellitus and in
addition who understand Urdu and English (optional).
The patients who needed assistance in filling out the
form were given assistance by the investigator.

Unfortunately, diabetic patients do not show satisfactory oral health because of unawareness among
them about the bidirectional association between oral
health and DM and therefore do not show significance
to routine dental checkups. Due to this, to some extent, quality of life is compromised. Psychotherapy
courses and managing oral health problems, positive
behavioural changes and healthy eating habits with
reinforment of instruction on good oral health can save
patients of DM from getting oral health problems and
eventually improve oral health related quality of life.1,7

Data were collected over a period of four to five
months. Although none of the patients refused to
participate in filling out the questionnaire but the
completely filled questionnaire were taken for the
data analysis .Therefore four hundred questionnaire
were entered into statistical package of social sciences
(SPSS) version 16.

This study will be useful in identifying the current
baseline information. The findings of the study will
help in advocating health authorities to draft policies
to increase dental health education for diabetic population if required.

RESULTS

OBJECTIVES
Objective was to assess the knowledge and awareness of diabetic patients for the risk of systemic and
oral diseases as complications associated with diabetes
and also to assess the attitudes of diabetic patients
towards sustaining good oral health through proper
oral hygiene and regular dental check up.
METHODOLOGY
In the current study, a self administered questionnaire was utilized to assess the aim of the study. A
cross sectional descriptive survey was employed. The
questionnaire questions were related to the participant’s ethnicity, age, sex, type and duration of diabetes
and their awareness for oral and systemic diseases as
complications associated with diabetes. In addition
questionnaire also included questions on information
about their attitudes towards maintaining good oral
health. Different response formats were used in the
questionnaire such as ‘yes’, ‘no’, ‘i do not know,’ encircling option for disease name according to patient’s
awareness. A pilot study was conducted on 10 diabetic
patients to assess the response of participants to the
questionnaires before carrying out the study.
Non-probability Convenience Sampling was done.
The sample size of 400 Diabetic patients was required
to fulfill the objective of our study at 95% confidence
level. We assumed 50% prevalence of good knowledge,
5% bound of error and inflated the sample by 10% to
account for non response and incomplete interview.
The sample size was calculated by Raosoft Sample size
calculator.

For statistical analysis the descriptive statistics concerning the percentages of responses will be computed
to provide information about frequency distributions.

The majority of diabetic patients participating in the
current survey were 53% Urdu speaking and majority
were females.
The mean of the participants’ age was 51 years.
98% percent of the participants were dentulous. Of
the edentulous participants, all were wearing complete
dentures. The mean of the participants’ diabetes duration was 3 years.
With regards to diabetic patient’s knowledge and
awareness of systemic and oral complications associated with diabetes, the percentage of participants in
this study who were aware of their increased risk for
eye disease were (15%), heart disease (29%), kidney
diseases (5%), periodontal disease (11%), dental caries
(2%), and oral fungal infections (1%). 40% percent of
participants were unaware of the fact that diabetes
increase risk of oral disease. 81% were unaware of the
serious consequences of dry mouth on their oral health.
The majority of the participants (89%) were aware that
bleeding during brushing is a sign of gingival disease,
47% brushed twice a day, and a significantly higher
number of respondents (52%) brushed once a day. A
significant proportion (81%) never used dental floss,
18% reported using dental floss once a day. The questionnaire also revealed that there is a relatively low
percentage (3%) of yearly visits to a dental clinic and
44% visited, when necessary. Only 13% reported they
visited for a regular dental check-up. In response to
the question about whether they would wish to save a
mobile tooth, 64% of participants said they would prefer
extraction of an anterior tooth and 47% would prefer
extraction of posterior tooth. Time and cost factors were
likely to influence the consent for extraction of either
anterior or posterior tooth (62% and 59%, respectively). As for the sources of participants’ knowledge and
awareness of their increased risk for oral diseases, 1%
of the participants had received this information from
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TABLE 1
Gender

Marital status

Employed

Family income
(11000-20000

Male

Female

Single

Married

Widow

Divorce

Male

Female

Single

Married

Widow

Divorce

Male

Female

Single

Male

Female

Single

Married

Widow

Divorce

Male

Female

Single

TABLE 2
ETHNICITY
URDU SPEAKING

PUNJABI

BALOCHI

SINDHI

PATHAN

Frequency

214

68

26

74

18

Percentage

53%

17%

7%

18%

5%

TABLE 3: PERCENTAGE AND FREQUENCY OF THE DIABETIC PATIENT HAVING KNOWLEDGE
ABOUT THE RISK OF SYSTEMIC AND ORAL DISEASES AND THEIR DIABETIC STATUS.
Variables

Frequency

Percentages

Type of diabetes (type 1)

136

34%

Type of diabetes (type 2)

256

64%

Taking medication for diabetis

226

57%

Taking insulin injection

186

47%

Smoking tobacco habit

80

20%

Smokeless tobacco habit

24

6%

History of tobacco using

6

1.%

Awareness about the risk of systemic disease

234

59%

Awareness about the risk of oral disease

158

40%

Patient’s awareness about Heart disease
occurrence of systemic Eye disease
disease
Kidney disease

116

29%

60

15%

18

5%

Skin disease

2

1%

Bone disease

4

1%

hypertension

2

1%

44

11%

2

1%

Dry mouth

38

9%

Dental caries

8

2%

Bad breath

2

1%

Fungal infection

4

1%

Tooth mobility

56

14%

Tooth loss

38

9%

Patient’s awareness about Bleeding gums
occurrence of oral disease soreness

dentists, 11% from doctors, and 1% from other sources
such as television programs, the Internet, magazines,
and friends. 21% of people were interested in getting
information on factors which would help them in keeping good oral health. Majority of the participants prefer
television and pamphlet sources for the information
regarding the risk factors, for keeping good health.

DISCUSSION
In the current study more than half of the participants had Type 2 diabetes. The present rise in
diabetes is not because of a shift in genetic factor only
but also due to environmental factor as a result of
habits related to the life style. There is an increased
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TABLE 4: SHOWING THE PERCENTAGE OF DIABETIC PATIENT HAVING ATTITUDE TOWARDS
SUSTAINING GOOD ORAL HEALTH.
Variables

Frequency

Percentage

Once a day

208

52%

Twice a day

190

47%

Thrice a day

----

-------

Never

2

1%

Once a day

72

18%

Twice a day

----

-------

Thrice a day

4

1%

Never

324

81%

Once 6 months

50

13%

Once a year

12

3%

When necessary

178

44%

never

160

40%

Wish to save posterior mobile tooth

188

47%

Wish to save anterior mobile tooth

128

64%

Factors influencing the Time
extraction decision
Cost

256

62%

234

59%

Edentulous

10

Complete denture wearer

10

Tooth brushing

Dental floss

Visiting dentist

TABLE 5 : SHOWING SOURCES OF PARTICIPANT’S KNOWLEDGE
Variables

Frequency

Percentages

Getting information from doctor or dentist

184

46 %

knowledge about diabetes

226

57%

Receiving information about link between diabetes and oral complication

86

21%

Sources of knowl- Dentist
edge
doctor

4

1%

44

11%

Magazines

2

1%

TV

2

1%

Radio

--------------

---------------

Program

--------------

----------------

Internet

2

1%

Family

2

1%

Friends

-------------

---------------

Any other

------------

---------------

prevalence of diabetic problems worldwide.8 Among the
participants in current study majority of participants
59% had awareness about systemic disease as compare
to oral disease in diabetes. The result of the present
study is in accordance with the previous studies in
which it was suggested that in more than half of the
patients of DM there was unawareness about the link
between oral health and a metabolic disorder that is

diabetes mellitus, the latter if left untreated may lead
to compromised periodontal health.9-14, 15-24. Moderate
periodontitis effects approximately 40-60% adult population worldwide.25 This supports the result of current
study which shows that among 40% of the participants
who were aware about oral complications, majority of
which about 14% and 11% were aware about the occurrence of tooth mobility and bleeding gums respectively.
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TABLE 6: SHOWING THE PATIENTS PREFERENCES ABOUT RECEIVING INFORMATION,
RISK FACTOR AND DIABETES FOR BETTER
ORAL HEALTH.
Interested in getting information for having good oral health
Preferable sources for awareness
about risk factors for keeping
good oral health.

Pamphlets

64

Television

176

(16%)
(44%)

Dental health
education program

50

(13%)

Dental access
centers

48

(12%)

Health professionals

62

(15%)

Fig 2

TABLE 7
Mean
Age

51 years

Since how long patients had
diabetes

3 years

Fig 3

Fig 1
Taking into view the bidirectional association between
periodontal health and DM, and impact of good oral
health in maintenance of healthy periodonsium , it is
recommended to make assured that the patients with
diabetes mellitus must be educated and motivated to
keep their oral health and hygiene good and are given
risk assessment and recommendation for regular oral
health checkups as a part of diabetes care regularly.
The risk population group such as patients with diabetes mellitus are highly recommended for diagnosis
and treatment of oral health related to periodontal
disease for prevention in further deterioration of DM
and oral health.26-32 The interventional studies shows
evidence about the bidirectional association between
periodontal health and DM, suggesting that due to

Fig 4
improved periodontal health in DM patients there is
improved control in blood glucose level.25-27,33 Increased
blood glucose level increases levels of cytokines and
mediators in gingival crevicular fluid and saliva,
development of Avanced Glycation products (AGE)
and oxidative stress in periodontal tissue, this lead to
destruction of periodontium, exaggerated periodontitis
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Previously done studies have stated that the regular
dental flossing practice is rare and is once a day among
quarter of the DM patients. This is similar to the results of the current study which shows only 18% of the
diabetic patients undertook flossing once a day. Most
remarkably there is poor compliance of oral hygiene
practice and dental visits in DM patients. Across 20 the
results have shown that only half of the patients with
diabetes (mean 54%, 95% CI 42.80-65.25)had visited
dentists in annually.51

Fig 5
and eventually breakdown of collagen fiber of periodontal ligament resulting of formation of periodontal
pocket due to interaction between AGE and receptor
of AGE(RAGE).26 Similarly inflammatory response of
periodontium increases or promote level and measures
of systemic oxidative stress and increase levels of C-reactive protein, acute phae reactants and biomarkers
of oxidative stress in serum. Though inflammation of
periodontium is slowly progressive disease but the destruction is irreversible.34,35 Due to irreversible nature of
periodontal tissue destruction ,there is a great concerned
that patients of DM should not delay in seeking help for
good oral health to further prevent DM complications
and compromised periodontal health should not be
kept unresolved.25 However existing studies suggests
that there is interaction between characteristics of
inflammation, immune functioning, neutrophil activity
and cytokine morphology.36 The attitude of majority of
diabetic patients towards sustaining good oral health
in the present study is negative with aspect of dental
visiting. Most of the diabetic patients either visit when
necessary or never visit the dentist. The access and use
of dental services in low and middle income countries
is low such as in India 16,22,42,Malaysia15,19,Jordan17 as
compare to developed countries37 such as USA 10,22,3142
,UK 52,Finland 47,Sweden 10,Ireland 22,UAE 12,Saudi
a Arabia 24,28 and Korea Republic.49Still among high
income countries in Asia the percentage of dental visits
rate is shown similar to that of low income countries
(10-45%)except India(75.6%). 46 Correspondingly , access
to dental care services is also vital factor for having
successful dental visits. The impact of sponsored dental
services in Sweden and permitted public dental services
in Australia have shown no such positive results and
difference towards access and uptake of dental treatments and visits as compare to those without these
benefits.46
In the present study less than half of the diabetic
patients follow tooth brushing twice a day. This is in
accordance to the previous studies (mean 49.3%, 95%
CI 35.70-62.90). 51

The results of current studies has showed that
about 62 % of diabetic patients have refused the dental
treatment because of time scheduling and 59% have
rejected the dental treatment due to high escalating
cost of the treatment. These results are in accordance
with the previous studies which suggested that the
most distinguished reasons among DM patients for
not actively taking dental visits for treatment and
acceptance of referrals is escalating cost of dental care
in high income countries and perception about lack
of need for oral health, absence of symtomatic dental
problems, dental anxiety and phobia and access such
as difficulty in scheduling an appointment example
time in low income countries.11,12,15,16, 21,43
In present study about 57% of participants had
been given information about diabetes and majority
of which had received information about the systemic
complications in diabetes as compare to oral health
related information with regards to diabetic complications from medical doctors. This finding is related to
the previous studies which explored that the general
physicians and diabetes and health care providers did
not deliver any information about oral health and oral
health related complications in diabetes among diabetic
patients.8,10-13,21,32,38,44
Similarly there is significant association of sufficient oral health knowledge with higher level of education(p=0.05)(20) and with receiving dental health education(p=0.008).9,44 The coordination of dental doctors
with regards to participation in multidisciplinary team
has positive impact in other area of clinical care such
as antenatal care. There is an example of Midwifery
Initiated Oral health (MIOH) program in Australia
which shows tremendous improvement in the oral
health of pregnant women because of the coordination
of dental doctors with midwives about the oral health
knowledge and self belief to promote oral health.52-54
The successful and essential part of the diabetic
care includes oral health education in diabetic patients
leading to improved knowledge, attitudes and practices.55-57
Previous studies done in Pakistan and other countries have shown that participants who were given instructions by health care professionals about brushing
and flossing had this greater dental practice adherence
(p=0.002) and dental visit compliance(p=0.002).9,23
Keeping in view the previous studies, this study conducted in Karachi in contrast have shown that diabetic
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patients have an interest in retrieving information
about oral health, preferably maximum from media
then pamphlets as compare to counselling from health
professionals.
CONCLUSIONS
The data of current study concludes that patients
with diabetic mellitus have very less or no knowledge,
awareness and information about link between diabetic
problems and their oral health related complications.
In addition diabetic people have reduced compliance
and adherence with dental checkups and positive oral
hygiene behaviour respectively. Furthermore the source
and mode of obtaining information about oral health
with regards to diabetic complication is inadequate
and not to their reach and access.
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Recommendations
It is highly recommended to make certain that
patients of diabetes mellitus should be awared and
given information and knowledge about possible risk
of oral complications and motivated to increase dental
compliance.
Multidisciplinary team work involving dental
doctors or oral health care providers along with other
health care providers including diabetic care providers should be involved in promoting oral health and
motivating their diabetic patients to achieve dental
compliance and checkups. Furthermore according to
the demand and reduced access to health centers, the
planning should be made to deliver the information
through media and pamphlets.
In addition few more suggestion, firstly making
policies through working in partnership with different
agencies as these agencies work together to ensure
that oral health promotion policies for prevention of
oral health complications in diabetic problem are established, implemented ,monitored and evaluated.
Secondly common risk factor approach through
health promotion strategy recommends the potential for
dealing with combination of health problems together
effectively. thirdly through behavioural science where
patient centered counselling technique in general dental practice through traditional approaches of dental
health education is used.
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