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Introduction
The occurrence and progression of periodontal disease is associated with poor
diabetic control. To date there have been no studies to assess the prevalence of
periodontal disease in diabetic patients attending health centers in Bahrain.

Aims
1. To compare the prevalence of periodontal disease among diabetic patients
with and without diabetic complications.
2. To determine if there is a difference in prevalence of severe periodontitis in
controlled and uncontrolled diabetic patients.
3. To determine if there is a difference in prevalence of severe periodontitis in
patients with history of diabetes more than five years and five years or less

Material and Methods
Ethical approval and patient consent were obtained. Within the 5 health regions in
Bahrain there are 24 non communicable disease clinics. A systematic stratified
sampling technique was used to randomly select one clinic from each region and
examine diabetics from each clinic for periodontal disease. The calculated sample
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size was 89. Two examiners screened for gingivitis or periodontitis using the Basic
Periodontal Examination (BPE). Demographic and medical data including comorbidities such as BMI, glycemic control level and diabetic complications were
recorded.

Results
A total of 243 diabetic subjects with an overall mean age of 55.4 years (±11.4) met
the inclusion criteria. There were 109 males, mean age 56.6 years (±12.2) and 134
females, mean age 54.3 years (±10.8) with no statistically significant age
difference. Most subjects were obese according to the BMI (61%) and had type 2
DM (95.5%). 91 (46%) subjects had at least 1 co-morbidity, most commonly
nephropathy. BPE codes 3 or 4 were found in over 93% of subjects (n=228)
indicative of a high point prevalence of periodontitis in this sample of diabetic
patients attending health centers in Bahrain. Furthermore, a significantly greater
proportion of uncontrolled diabetics (Hb A1c ≥64 mmol/mol) had severe
periodontitis, OR=1.64 (95% CI 1.0-2.8) compared to controlled diabetes. Diabetic
complications and duration of diabetes showed no significant association with
severity of periodontal disease.

Conclusions
Periodontitis was very prevalent in this sample of diabetics (93.8%). Uncontrolled
diabetics were more likely to have severe periodontitis than well controlled
diabetics. Nephropathy and obesity were the most common co-morbidities.
Periodontal care should be an integral part of DM management.
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1.0 Introduction
Diabetes Mellitus (DM) is one of the most common chronic non-communicable
diseases in Bahrain. Data published by the International Federation of Diabetes (IDF)
reported that 19.6% of the Bahrain population aged 20-79 years had DM with an overall
predication of 1 in every 6 persons having DM. Additionally; IDF estimated there will
be 307.300 diabetic patients by 2040. The management of DM and it is complications
are costly for the Ministry of Health; therefore, health care policy aims to reduce the
occurrence of type 2 DM, which represents over 90% of diagnosed cases.(1) One means
of prevention is to control the modifiable risk factors of DM.
Periodontal diseases are chronic inflammatory and non-self-limiting diseases; their
treatment usually involves removal of the causative factor (microbial plaque) and
modification of relevant risk factors. Therefore, non-treated periodontal diseases
maintain a status of chronic inflammation, whereby the pro-inflammatory mediators
will be released by local periodontal pathogens triggering the immune system. Those
mediators have the ability to interfere with carbohydrate metabolism and consequently
may cause glucose intolerance.(2)
The reciprocal relation between periodontal diseases and DM is supported by a varying
degrees of evidence(3) and promising results support the efficiency of periodontal
treatment in the enhanced prevention or progression of systemic conditions. All of this
knowledge, based on accumulated evidence has not yet stimulated an integrated medical
and dental care approach to managing diabetic patients.
A comprehensive review of available Middle East data did not show enough studies to
establish the prevalence of periodontal disease among diabetic patients. One cross
sectional study from Iraq showed that prevalence of periodontal disease was 95.9%
among 633 diabetic patients and 960 non-diabetic patients. The study showed equal
prevalence among diabetes and non-diabetes in mild and severe periodontitis but higher
1

prevalence of moderate periodontitis in diabetic patients. The results of the study were
likely influenced by presence of confounding factors in both groups and a poor
definition for periodontitis. The majority of the sample were smokers (77.4%), and had
a low educational level and only 2.5% of the sample brushed their teeth twice daily. The
researchers randomly selected two quadrants (one maxillary and one mandibular) to
measure the prevalence of periodontitis. They defined periodontitis by presence of 2 or
more teeth with ≥ 5 mm probing depth, or 4 or more teeth with ≥ 4 mm probing depth as
advanced periodontitis. Moderate periodontitis included subjects without advanced
periodontitis who have 1 or more teeth with

≥ 5 mm probing depth, or 2 or more teeth

with ≥ 4 mm probing depth. Mild periodontitis included subjects without moderate or
advanced periodontitis but who have 1 or more teeth with ≥ 3 mm probing depth.(4)
The availability of strong evidence of the bi-directional relationship between DM and
Periodontal disease(2, 3, 5), did not stimulate the researchers to investigate the magnitude
of the problem in this region. However, this cannot be considered a legitimate option.
Public health services leaders tended to support strategies by local evidence that co
relate the prevalence and significance of their regional problems.
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2.0 Literature Review
2. 1 Periodontal Disease:
2.11 Definition:
The glossary of Periodontology published by American Academy of Periodontology
defines periodontal diseases as pathologic processes affecting the periodontium; most
often gingivitis and periodontitis. Periodontitis is an inflammation of the supporting
tissues of the teeth. It is usually a progressively destructive process leading to loss of
bone and periodontal ligament; it is an extension of inflammation from gingival
(gingivitis) into the adjacent bone and ligament (Periodontitis).(6)
2.12 Periodontal disease epidemiology:
Periodontal diseases (PD) are considered as one of the global oral health burden
diseases. The World Health Organization (WHO) considered PD as the second most
common oral disease that affects people, after dental caries. It is estimated that 15-20%
of adults aged 35-44 years have a severe form of periodontal disease. Additionally,
30% of people are edentulous because of dental caries and periodontal disease.(7)
In 2010, the World Dental Federation (FDI) estimated that 743 million people (11%)
have severe periodontitis; this estimation makes severe periodontitis the 4th commonest
conditions, with dental caries (44%), tension type headache (21%), migraine (15%),
diabetes (8%) and bronchial asthma (5%), also being common.(8)
The prevalence of periodontal disease including reversible gingivitis affects up to 90%
of the world population (Pihlstrom et al. 2005).(9) However, the prevalence of
periodontal disease is not consistent globally. Studies have screened different
populations with a different distribution of periodontal risk factors, at different age
levels and using different indices. Some of them, record the full mouth, some half
mouth and others partial mouth by selecting certain teeth.(10) The WHO used the
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Community Periodontal Index for Treatment Need (CPITN) to screen populations of
multiple countries. It reported a worldwide range of 5-20% of any population having
severe periodontitis that may lead to tooth loss.(11)
The National Health and Nutrition Examination Survey (NHANES) is a national
American program investigating periodically the burden of systemic diseases and risk
factors, assess health and nutritional status in the United States (US) population. In the
earlier NHANES III study (1988-1994), a half mouth examination was used to assess
the periodontal status and found that half of the sample had periodontitis.(12) However,
the following NHANES study conducted in 2009-2010, used a full mouth periodontal
examination (excluding third molars) and used clinical attachment loss and probing
depth as measures of periodontitis. Their data indicated that the severity of periodontitis
among people ≥ 30 years of age varied substantially. The data showed, (47.2%) had
periodontitis, of which, 8.7% had mild, 30% moderate and 8.5% severe forms of
disease.(13) NHANES data of 1999–2004 for adults aged 20–64 years suggested that
14.9% had lost attachment of 5 mm, 8.4% have lost 6 mm, and 5.2% have lost 7 mm.(14)
The prevalence of periodontal disease makes it one of the most common diseases in the
world. Furthermore, periodontal disease is the second most common cause of adult
tooth loss.(7)
The Canadian Health Measures Survey (CHMS) 2007-2009, used clinical attachment
loss as the gold standard to measure the prevalence of periodontal disease. The CHMS
showed that 5.7% of Canadians had their greatest attachment loss as 5 mm and 6.0%
have attachment loss of 6 mm or more.(14) The Centers for Disease Control and
Prevention and the American Academy of Periodontology (CDC/AAP) advised using
clinical attachment loss and probing depth to define the severity of periodontitis in
population based studies.(15) However, the Hungarian national survey of periodontal
health in an adult population and the fourth German oral health study used the
4

community periodontal index (CPI) to define the periodontitis. Dye (2012) concluded
that there is no enough comparable data to support the current estimation of severe
periodontitis which ranges from 5-15%. Additionally, he showed that the global trend of
periodontal diseases is not universal. The prevalence tended to increase in Hungary and
Germany but decreased in United Kingdom, United States of America and Australia for
the population aged 35 years and above.(16)
At the regional level, PD prevalence data is very limited and mostly not updated. The
first study in the Arab world was in Egypt in 1946, when 994 subjects were screened,
being a low income group working as farmers in rural areas. The study concluded that
97.7% had varying degrees of periodontitis ranging from slight to severe, 45% of them
were considered severe and around 52% had slight or medium stage of disease.(17)
A multi-center study conducted in North Jordan examined 595 randomly selected
individuals. It used 3 tools to assess periodontal diseases and their risk factors. The
study included full mouth periodontal examination to assess different periodontal
parameters including clinical attachment loss, and a structured questionnaire was used
to investigate the risk factors associated with periodontal disease. They also evaluated
radiographs for all probing depths above 3mm, to assess the amount of bone loss. The
study findings suggested that prevalence of gingivitis was 75.8%, chronic periodontitis
was 5.5% and aggressive periodontitis was 2.2%. The low prevalence of chronic
periodontitis may be attributed to the majority of participants (80%) being younger
than 40 years.(18)
Another cross sectional study investigated the prevalence of periodontal disease among
319 Omani teachers in Muscat (Sultanate of Oman) using clinical attachment loss,
probing depth and a questionnaire. The researchers defined the severity of periodontitis
according (CDC/AAP) criteria proposed for population based surveillance studies. Their
data showed that 99% of participants had at least one site with probing depth or clinical
5

attachment loss (CAL) of equal or more than 3mm, 36% had at least one site with CAL
equal or more than 5mm and finally 12% of those studied had at least one site with CAL
equal or more than 6mm.(19)
The WHO global oral health periodontal profile data bank showed that most of earlier
studies in the Arab world conducted between 1981 to 1998 used (CPITN) as the
indicator of presence of adult periodontitis.(20)
The first published data for the Bahrain population was in 1986. This included
participants aged from 15-19 years and use the CPI as the measurement tool. The
prevalence of PD was 2% within CPI score 3 (probing depth 4-5mm).(20) However,
there was a wide national oral health survey conducted under WHO supervision, which
extended over 4 years from 2005. This study involved a randomly selected sample of
different age groups, 6, 12, 15, 35-44, 65-74 years old, from the Bahrain population.
The survey included a comprehensive oral examination including the CPITN to measure
the PD status. The study results indicated that less than 50% of the targeted adult
population responded to the survey invitation. It was also suggested that 67.4% of
screened adults (35-74 years) had pockets 4mm or more, and 24.2% had pockets 6 mm
and more.(21) Thereafter, another limited survey was conducted in 2014-2015 as part of
first Gulf countries council pathfinder oral health survey. The survey included 2067
school students from two governorates (Central and Capital), and involved three age
groups (6, 12 and 15years olds). The survey results indicated a high prevalence of
gingivitis in all groups, and the prevalence of pockets 4-5 mm and pocket 6mm or more
was 36% and 1.8% respectively.(22)
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2.2 Etiology and pathogenesis of periodontal disease.
2.21 Development of the periodontal disease hypothesis:
The etiology and pathogenesis of PD have been extensively reviewed over the past 150
years. The first hypothesis was developed in the golden time of microbiology (18801920s) when many systemic diseases were postulated to be caused by a microbial agent.
It was also claimed that, Amoeba, Spirochetes, Fusiforms, and Streprococci were the
four groups of microorganisms being responsible for initiation or progression of PD.
The first hypothesis was based on detection of large number of microbiota at the sites
presenting with destructive periodontal disease. However, their contribution to PD was
viewed skeptically by other researchers who also found amoeba in minimally inflamed
or healthy periodontium.(23)
For more than two decades, after the 1920s, the interest in bacteria as the "etiological
agent" of destructive PD was diminished. However, a bacterial contribution to disease
progression was accepted. At that time, researchers believed that host defects and/or
occlusal trauma were the contributing factors for PD, but they failed to validate this.(23)
In the late 1950s, the “Non-specific plaque hypothesis” was developed since clinicians
realized the importance of plaque control in achieving periodontal health. Based on this
hypothesis, there is no single type of microorganism responsible for the initiation or
progression of the PD.(23) Hence, a need to remove the entire microbial flora that
accumulated over the teeth surfaces was advocated. It was hypothesized that all
microorganisms have the ability to induce gingival inflammation when they reach the
minimum number or duration required to cause infection in the host, which is called the
minimum infective dose.(23, 24)
In the 1960s, two findings raised the interest of researchers in the specific characteristic
of PD pathogens in different PDs. Firstly, the ability to detect and isolate spirochetes in
the adjacent epithelium or connective tissue, in patients with Acute Necrotizing
7

Ulcerative Gingivitis (ANUG), but not in the other forms of PD.

Secondly,

Actinomyces viscosus, was found to be uniquely able to transmit disease from an
infected site to another site, either on the same subject or in different animals. Since
then, the “Specific plaque hypothesis” has been developed, and accordingly there are
specific types of microorganisms for each type of PD that dictate the presentation and
progression of the disease.(23, 25)
Löe et al (1965) confirmed the relevance of dental plaque to the initiation of clinical
gingivitis in 11 dental students who stopped tooth brushing for 10-21 days, and gingival
health was reestablished after resuming teeth brushing for one week.(26) One year later,
Theilade et al. (1966) repeated the study and concluded that sub clinical gingival
inflammation started 2-4 days after stopping tooth brushing.(27)
From the 1960s to 1992, many theories contributed to the current concept of periodontal
pathogenesis. The following questions had been raised with regard to the pathogenesis
of periodontal disease:(23)
1. Why, in spite of the prevalence of gingivitis being high, do only a small group
developed destructive PD?
2. Why is the nature of progression of PDs not consistent, but has active and inactive
periods?
3. Why does the further accumulation of dental plaque not necessarily mean an
advancement of periodontal breakdown?
4. Why is the presence of specific periodontal pathogens not always associated with
periodontitis?
The World Workshop in Periodontology, consensus report of 1996 identified
A. actinomyctemcomitans, P. gingivalis, T. forsythia as periodontal pathogens based
on the classic paper published by Socransky and Haffajee in 1994.(23, 28) In 1998, a study
8

examined 185 subjects and analyzed 13,261 plaque samples taken from the mesial
aspect of each tooth. They proposed that periodontal pathogens are clustered into six
colored groups relevant to periodontal health, disease and stage of dental plaque
development. For example, they suggested that the presence of the red complex (P.
gingivalis, T. forsythia, T. denticola) were associated with chronic periodontitis.(29)
“Koch`s postulates” were used to define the causal association between the infectious
agent and disease. Socransky and Haffajee modified “Koch`s postulates” to defined
criteria for periodontal pathogens. They proposed the following criteria: (23, 28, 30)
1. Association: The pathogen should be associated with the disease initiation, disease
progression or refractory cases and be available at minimal level in healthy site.
2. Elimination: Elimination of the pathogens is associated with success of treatment.
3. Host response: The pathogen is able to increase the antibody in the serum or saliva.
4. Virulence factors: The pathogen has known mediators attached and growing on the
teeth surfaces which initiate the tissue breakdown.
5. Animal studies: The pathogen is able to induce PD in gnotobiotic animals.
6. Risk assessment: The quantity of pathogens could be used to assess the risk of
initiation or progression of the disease.
Socransky and Haffajee (1992) developed an "evolving concept", consisting of three
groups of factors for development of destructive PD, the following diagram illustrate
the concept components:(28, 30)

Absence of
beneficial
species

Presence of
periodontal
Pathogens

susceptible
Host

Active
Disease

Figure: 1: Components of evolving concept as described by Socransky and Haffajee (1992)
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The “evolving concept” explained the complexity of pathogenesis of PD, no single
factor was deemed responsible for the disease progression; the presence of dental plaque
is considered the beginning of sophisticated interactions between many factors and the
result is expressed in the presence or absence of periodontium health. This concept tries
to address many questions raised during the evolution of PD research. The main
components of the Socransky and Haffajee concept are:(30)
A- Absence of beneficial species: Presence of beneficial species (like, S. sanguis,
S. mitis), may counteract PD pathogens or prevent their further development.
B- Presence of periodontal pathogens: As discussed earlier, the presence of pathogens
is not associated with periodontal tissue breakdown unless other criteria are
achieved, such as availability of a critical number of pathogens. This will increase
the chance of an expression of virulence factors that can elicit a strong immune
response and result in tissue breakdown.
C- Susceptible Host: This includes all conditions that may impair the immune system
which then permits destructive inflammatory reactions.
All of these factors interact within a local periodontal environment (periodontal pocket),
and have an important role in the expression of PD(30).
Following the ‘evolving concept’ of Socransky and Haffajee,(30) other research introduced
the ‘ecological plaque hypothesis’ which emphasized the dynamic relationship between
the environment and the composition of the oral microflora and recognized plaque as a
biofilm in a community of interacting organisms. The two key features of this hypothesis
are that disease need not have a specific aetiology and that environmental change drives
the selection and proliferation of ‘pathogenic’ bacteria.(31, 32)
In conclusion, the earlier concepts of periodontal pathogenesis presented a relatively
simplistic view, where microbial plaque directly caused clinical signs and symptoms of
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periodontitis. Currently, the host immune system and inflammatory response have an
important role in the clinical expression of the disease in response to the microbial
plaque. Therefore, the periodontal disease consider as a multi-factorial disease which is
also influenced by systemic, genetic and environmental risk factors.(2, 23)
2.22 Risk factors in periodontal disease:
A risk factor is defined as “any characteristic, behavior, or an exposure with an
association to a particular disease. The relationship is not necessarily causal in
nature.”(33) A risk factor increases the likelihood of disease occurrence. Therefore, the
presence of a risk factor does not necessary result in progression of the disease in a nonsusceptible host with an unfavorable local environment. The identification of the risk
factors of the disease is one of the fundamental components for correct diagnosis, and is
integral to treatment planning for the management of periodontal disease. The risk
factor could be modifiable like oral habits or non-modifiable like gender. All the
relevant factors need to be identified but the impact on the treatment plan will involve
the modifiable factors only. Some risk factors are shown below:(34)
A- Local Risk Factors:
i- Dental Plaque Biofilm.

ii- Calculus.

iii- Anatomic factors.

iv- Occlusal factors.

v- Restorative factors.

B- Behavioral risk factors:
i- Smoking.

ii- Compliance.

C- Systemic risk factors:
i- Diabetes & glycemic control.

ii- HIV infection.

iii- Microbiological risk factors.

iv- Genetic risk factors.

v- Ageing.

vi-Psychological factors.

vii- Osteoporosis.
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2.22.1 Local Risk Factors:
2.22.1a Plaque and calculus:
Studies by Löe et al(26) and Theilade et al(27) showed evidence of the plaque relationship
to the initiation of gingival inflammation, although the gingivitis was clinically
diagnosed after two weeks of plaque accumulation, the histological evidence started
much earlier. Plaque was identified as an etiological agent for periodontitis after
experimental periodontitis in beagle dog by Lindhe et al.(35) A longitudinal cohort study
of 565 Norwegian males followed for 26 years showed, the patients maintaining
evidence of gingivitis by bleeding in probing, were likely to have attachment loss and
tooth loss.(36) Lindhe et al (1984) showed that Swedish patients who received treatment
for advance chronic periodontitis, and maintained good home plaque control with
regular 3 months maintenance visits had better control then those patients who have
poor home plaque control with regular 3 months maintenance visits.(37) In contrast to
Lindhe group, Ramfjord et al (1987) group suggested the meticulous professional
periodontal maintenance is sufficient to maintain a treated chronic periodontitis
patient.(38) However, home and / or professional plaque control were evident as
prerequisite for good periodontal maintenance of patients who have completed their
periodontal treatment.
It is hypothesized that rough surface of calculus could irritate the gingival tissue and
should be considered as an etiological agent of gingivitis. However, the studies’
findings suggested that calculus was usually covered with superficial layer of plaque
which is likely to be responsible for the gingival inflammation. The roughness of
calculus provides a suitable surface for further plaque accumulation which obviously
will increase the gingival inflammation.(23)

12

2.22.1b Restorative factors:
There are many iatrogenic restorative interventions that may predispose to periodontal
infection, such as, restorations with sub gingival margins or overhangs, inadequate
embrasures and open margins. Overhanging restorations attract more plaque
accumulation, making patient's oral hygiene more difficult and providing limited access
for debridement. These also caused an impingement of the interdental tissue and violate
the biological width.(39) Various studies assessed the periodontal health adjacent to
overhang restorations; Lang et al (1983) showed that overhanging restorations were
associated with a change in microbial flora. The study concluded that a 1mm
overhanging restoration was associated with an increase in Black Pigmented Bacteriods
which may be associated with periodontitis.(40) The prevalence of overhangs in different
studies has a wide range (18% to 86%), which may reflect the difference in tools used to
detect the overhanging restoration.(41) Removal of overhangs in the initial course of
periodontal therapy is crucial to provide access for debridement and allowed tissue
healing.
Restorations that have sub-gingival margins are associated with the same periodontal
consequences as overhanging restorations. A 26 year longitudinal cohort study
suggested that significant clinical attachment loss may begin after 1-3 years when
restorations are placed sub-gingivally. Furthermore, the latter were associated with
persistent gingival inflammation more than supra gingival restorations during the period
of observation.(42)
2.22.2 Systemic factors:
2.22.2a Smoking:
Smoking is a global risk factor of many systemic diseases. It is associated with
increased morbidity and mortality rates. WHO (2017) data showed that smoking kills
50% of those who smoke, and more than 7 million annually. Direct tobacco use is
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responsible for more than 6 million of those deaths while around 890 000 were secondhand smoke victims who did not smoke.(43) The National Non-Communicable Diseases
Risk Factors Survey in Bahrain in 2007, screened 1769 of the Bahrain population, and
revealed that 19.9% are smokers and 9.6% ex-smokers.(44)
Smoking is a true major modifiable risk factor for the progression of periodontal
disease.(2, 45, 46) The third NHANES was conducted between 1988 to 1994 and involved
12,329 of US population, it revealed that smoking contributed to more than half of
periodontitis cases.(47) Other national studies in China (2007), Germany (2006), and
Hungary (2009) demonstrate the contribution of smoking to an increased prevalence of
periodontitis.(16) Ababneh's study in north Jordan revealed that 26% of periodontitis
cases had a history of smoking.(18)
The mechanisms by which smoking effects periodontal health are not clear, however,
there is an abundance of evidence showed the association of smoking and periodontal
health or disease progression, and smoking with the periodontal response after nonsurgical, surgical or regenerative PD procedures. The relevance of smoking is dose
dependent on periodontal health. Longitudinal studies suggested that smokers are
2-6 fold more likely to have periodontitis.(45) The increased consumption of tobacco, is
associated with greater bone loss, deeper probing depth, more clinical attachment loss,
more teeth with furcation involvement and more tooth loss. (45, 46)
The proposed mechanisms of smoking’s effects on the periodontium have been
discussed at two levels:
A- Local effect (Microflora): Earlier studies suggested that poorer plaque control in
smokers was responsible for the deterioration of periodontal health. This concept
delayed the research in this field about 20 years. Later studies suggested a significantly
increased amount of PD pathogens in the sub-gingival plaque collected from smokers
compared to non-smoking subjects. The later finding explained the higher rate of plaque
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accumulation and absence of beneficial microorganisms that may be responsible for the
increased periodontal tissue destruction in smokers.(46,

48-50)

However, another study

presented conflicting data and showed no significant difference in the composition of
sub gingival periodontal pathogens.(49) These findings make the local effects of
microflora in plaque composition inconclusive.
B- Altered host response (systemic): Tobacco is composed of thousands of hazardous
materials; most of them are toxic and carcinogenic. The most studied component is
nicotine, its effects are shown to increase heart rate, blood pressure(50) and have a
cytotoxic effect on fibroblasts.(46, 51)
Johansson et al (2014) reviewed smoking influences on the many aspects of host
response to periodontal pathogens. They discussed the leukocytes activity especially the
neutrophil, where the chemotaxis activity and phagocytosis becomes impaired in
smokers. They reviewed some studies that suggested a negative effect of smoking on
the humeral immune response represented by a failure in the expression of some
antibodies to known periodontal pathogens in smokers. Chronic smoking resulted in a
chronic inflammatory condition, which was accompanied by a disturbance in cytokines
functions. Moreover, a high concentration of blood nicotine level was found to be
associated with a decrease in fibroblast proliferation and attachment, with improvement
in periodontal health after treatment in smokers. Furthermore, smoking leads to
osteoclast activation and differentiation and results in an increased release of tissue
degrading enzymes such as collagenases and proteases. Johansson et al indicated that in
addition to periodontitis, smoking negatively affected other chronic inflammatory
conditions including Rheumatoid Arthritis, Multiple Sclerosis and Inflammatory Bowel
Syndrome, Systemic Lupus Erythematous, Ulcerative Colitis, Crohn's Disease and
Myocardial Infarction. Multiple studies found a higher odd ratio for periodontitis and
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tooth loss among smokers than non-smokers. All those findings support the association
of smoking and periodontitis.(48) Systemically, Smoking can result in a decrease of
insulin sensitivity and accelerated micro-vascular diseases including atherosclerosis.(52)
2.22.2b Obesity:
The WHO defined overweight and obesity as “abnormal or excessive fat accumulation
that presents a risk to health”, Body Mass Index (BMI) is used as a basic measure for
obesity in the population. It is calculated by dividing the subjects weight in kilograms
by the square of the height in meters. Diagnosis of Overweight starts at a BMI of
25 Kg/m2, and obesity starts from 30 Kg/m2. Overweight and obesity are prevalent at
epidemic levels; it is not limited to high income countries. Both are consider as major
risk factors for multiple non-communicable chronic diseases, including diabetes,
cardiovascular diseases, musculoskeletal disorders and some types of cancers.(53)
WHO data indicates the presence of more than 1.9 billion (39%) overweight adults in
the global population; 600 million (13%) of them were obese.(53) The National NonCommunicable Diseases Risk Factors Survey in Bahrain (2007) screened 1712 of the
Bahrain population, using the BMI index to identify obesity, the prevalence of
overweight and obesity were 32.9%, and 36.3% respectively.(44)
Several studies showed an association between overweight or/and obesity and
periodontitis,(54) However, these studies did not appear to increase the involvement of
dental professionals in obesity management. Suvan et al (2011), conducted a metaanalysis included 19 studies, the result indicated a statistically significant association
between periodontitis and body mass index (BMI) categories. The obese (odd ratio) OR
1.81(1.42, 2.30), overweight OR 1.27(1.06, 1.51) and obese and overweight combined
OR 2.13(1.40, 3.26).(55) Morita et al assessed the incident of periodontal disease over 5
years among 3590 Japanese employees. The study demonstrated a dose-response
relationship between BMI and the development of periodontal disease.(56)
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The mechanisms of interaction between overweight/obesity and periodontitis are
believed to be inflammatory and/or bacterial in nature. Studies suggested that
adipocytes act as generators for the inflammatory cell (macrophage) and proinflammatory mediators (Tumor Necrosis Factor α, and soluble Tumor Necrosis Factor
α receptor 1 and receptor 2) which may help the breakdown of periodontal tissue.(57)
Socransky and Haffajee (2009) found a higher prevalence of T. forsythia in obese
subjects who had gingivitis only, more than periodontally healthy or chronic
periodontitis subjects. They believed that this may place the obese patients at increased
risk of progression to periodontitis.(58)
2.22.2c Genetic factors:
The genetic role in periodontal pathogenesis may not stimulate clinicians, as the
management of periodontal disease using the clinical findings alone, may not change
dramatically. However, the genetic information may help to determine the susceptibility
to disease in younger offspring and permit an early intervention. It may provide a better
understanding of the common pathway of periodontitis with other risk factors.
Diehl et al evaluated the level of immunoglobulin G (IgG) of 17 Caucasian and 43
African American families. They examined 274 members of the families (79 have
healthy periodontium, 51 with localized aggressive periodontitis, 83 with generalized
aggressive periodontitis, 55 with chronic periodontitis, and six edentulous subjects).
Their data suggested that 38% of aggressive periodontitis (AGP) cases could be
attributed to IgG2. Conversely this finding indicates that susceptibility to AGP is not
regulated solely by IgG2.(59)
There are multiple familial aggregation studies suggesting a contribution of a genetic
factor in the presentation of aggressive periodontitis. Meng et al reviewed these familial
aggregation studies and suggested that 40 to 50 % of siblings and pedigree could be

17

affected with AGP. However, data related to the genetic components in chronic
periodontitis was not conclusive in comparison to AGP. (60)
Kinane et al (2005) extensively reviewed the genetic basis of the diseases and its
implications with regard to periodontitis. They discussed simple Mandelian diseases
where a single gene alteration is the determinant of the disease expression. They also
discussed complex genetic diseases, which are the expression of more sophisticated
biological interactions of various genes and environmental factors (such as smoking,
DM), which may result in the presentation of the phenotype (Disease). They debunked
the use of interleukin 1- “composite genotype” as a marker for the development of
periodontitis in different population and conclude that IL-1 may be irrelevant in AGP.
The review indicated the presence of a genetic basis for periodontitis and acknowledged
the inconclusive information from most genetic studies due to the genetic
polymorphism complexity of the more complex diseases such as periodontitis. Genetic
polymorphism refers to the presence of more than one allele in the gene locus within a
population. Genetic polymorphism is common (at least 1%); its presence is not
necessarily associated with the occurrence of disease. However, the presence of an
environmental factor, such as plaque, smoking or diabetes may increase the
susceptibility of these subjects to periodontitis. Kinane et al also reviewed a multiple
methods used to identify a genetic basis of diseases and their limitations. They
acknowledged the findings of familial aggregation and twin studies but argued that
shared environmental factors could not be excluded. The studies involved syndromic
forms of severe periodontitis (syndromes with severe periodontitis as one of their
components that are caused by alteration in single gene) are excellent examples of
increased susceptibility to periodontitis.(61)
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2.22.2d Medications:
Increased public awareness and the advancement of health care services result in an
increased older population in communities. This has an impact on the number of older
patients who may use long term medications and need dental treatment. The periodontal
literature has limited studies addressing the impact of different medications on the
periodontium. Al-ani et al reviewed the inflammatory impact of corticosteroids, nonsteroidal anti-inflammatory, immune-suppressants, bisphosphonates, anti-cytokines,
statins and omega 3 in periodontal disease progression or response to provided
treatment. The findings indicated that most of discussed medications may have
a positive impact in the periodontium's response to periodontal treatment and/or
a protective effect in resisting periodontal tissue breakdown. However, a paucity of
studies and conflicting findings preclude any firm conclusion. Additionally, systemic
side effects of some medications outweigh their beneficial use in periodontal
management. Al-ani et al suggested that diabetes and osteoporosis, are possible long
term side effects in patient who used corticosteroids, and are likely responsible for any
negative effect in periodontium in corticosteroids users.(62)
Drug-induced gingival overgrowth is more relevant to an increased prevalence of
periodontal disease. Over 20 drugs can cause gingival overgrowth, the most common
drugs are:(63)
A- Phenytoin: It is commonly used as an anti-convulsant drug to manage patients with
different types of seizure. The prevalence of gingival overgrowth in patients taking
phenytoin (non- institutional medicated) was about 50%.(63) The first reported case
for phenytoin related overgrowth was by Kimball back in 1939.(64)
B- Calcium channels blockers: This group of drugs is used to control hypertension,
and for patients with a history of angina or peripheral vascular diseases. The
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prevalence of Nifedipine gingival overgrowth is 6-15 %, while prevalence of
overgrowth related to Amlodipine and Feldoipine is rare. (63)
C- Cyclosporine: it is a potent immune suppressant (Calcineurin Inhibitors) used
mainly after organ transplantation to reduce organ rejection. The reported prevalence
rate of gingival growth rate related to Cyclosporine is 25-30%. (63)
Gingival enlargement is a hyper-inflammatory response to microbial plaque, which is
the primary factor of PD. Each of the above medications have different mechanisms to
initiate the gingival overgrowth. Generally, it was hypothesized, the drug stimulates a
fibrogenic response from genetically susceptible fibroblasts to increase protein synthesis
(collagen) in addition to an increased connective tissue matrix and reduction in
connective tissue break down.(23, 65)
In our study, all medications other than hypoglycemic medications where identified by
self-reporting and data retrieved from electronic files. They were further classified into
highly relevant (containing the drugs which induced gingival overgrowth), limited
relevant and non-relevant drugs. The highly relevant drugs were excluded. Details of
drugs categories and how they classified are available in appendix (IV).
2.22.2e Diabetes Mellitus (DM):
Details of the diabetes as periodontal risk factor will discuss in details in separate section.
2.23 Confounding factors effect:
Dental plaque is well established as the primarily etiology of PD. As we discussed
earlier, growing evidence suggests that presentation and progression of PD could be
modified by various risk factors. These factors could be modifiable or non-modifiable,
some of them local and others systemic. Patients presenting with PD are likely to have
more than one risk factor, and the relative effect of each factor cannot be easily
identified, but the combined effect of different risk factors is likely to be synergistic. In
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a recent study involving microbial examination of patients with chronic periodontitis in
two centers, one in the United States and the other in India, they randomly recruited 25
individuals for each of the following groups, non-smoker and non-diabetic, smoker and
non-diabetic, non-smoker and diabetic and smoker and diabetic. They added 75
individuals who were non-diabetic and non-smoker (Periodontally healthy subjects as
control) equally to the last three groups. The study suggested that smoking and
hyperglycemia had a distinct impact on the sub gingival microbiome, and their
synergistic effect is greater than what would be expected from both factors
collectively.(66)
Genco et al listed Metabolic Disorder (MD) as a risk factor for the periodontal disease.
MD is a group of disorders involving at least 3 of the following problem at the same
time: hypertension, DM, excess body fat around waist and abdominal area, and altered
cholesterol level. They reviewed 7 cross sectional studies and all of them showed
supportive evidence of an association of MD and PD.(2) We should not underestimate
that MD involves one of the most evidenced risk factors for the PD (DM) and another
factor that shows growing evidence (Obesity). Pooling of data will mask the
contribution of DM.

2.3 Diabetes Mellitus (DM):
2.31: Introduction:
The WHO defined Diabetes as a chronic disease that occurs either when the pancreas
does not produce enough insulin or when the body cannot effectively use the available
insulin. Insulin is a hormone that regulates blood glucose level. The most common
effect of DM is hyperglycemia. Usually, DM presents with the classical triad of
symptoms: polydipsia, polyuria, and polyphagia.(67)
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Traditionally, it is classified according to aetiology or treatment needs as following:(67)
A- Type 1 DM: There is a defect in the β cell of the pancreas that results in diminished
or absence of insulin. Therefore, initially, it was named insulin dependent DM where
insulin needs to be given, because it is absence.
B- Type 2 DM: There is no defect in the β cell of pancreas but their production could
not be utilised by the target tissues. This status is named insulin resistance. Primarily
named non-insulin dependent DM, where insulin could be involved in management
regiment but usually not as a first line as in type 1 DM.
C- Gestational DM (GDM): Usually, it is a transient stage of insulin resistance with
onset at gestational period. Pregnant women with a history of GDM are at higher risk
for type 2 DM in future. The prevalence of GDM differs in different populations, in
general, it ranges from 4 to14%.
Pre diabetic patients do not maintain an elevated high blood sugar for the entire day, but
show this at some time during the day. If a patient demonstrates hyperglycaemia limited
to morning time before eating, it is called impaired fasting glucose. While patients who
have a normal fasting blood sugar level but hyperglycaemia after glucose intake, are
considered to have impaired glucose tolerance. Both conditions are at risk of diabetes.
Other authors classified DM as a separate entity in some conditions, such as DM
resulting from long term use of corticosteroid.(5, 68)
2.32 Epidemiology of Diabetes Mellitus:
DM is a globally growing chronic problem. WHO data in 2014, indicated an increasing
burden of DM; the prevalence of disease in the adult population was 8.5%
(422 millions) which is nearly double the 1980 rate (4.7%). In 2012, 3.7 million deaths
were caused by DM and cardiovascular complications, 43% of deaths occurred before
the age of 70.(67)
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DM is highly prevalent in the Bahraini population, it is one of the most common
chronic non-communicable diseases in Bahrain. The prevalence of DM among the
Bahrain population reported by different international organizations varies substantially.
Bahrain diabetic profile published by WHO (2016), showed that the prevalence of DM
was 8.5%.(69) One year earlier, the Atlas published by the International Federation of
Diabetes (IDF) reported that 19.6% of Bahrain population aged 20-79 years had DM
with a global estimate that 1 in every 6 persons had DM. The IDF also estimated the
potential for 307.300 diabetic patients by 2040.(1)
Studies carried out by national researchers were equally inconsistent. The Al-mahroos et
al study suggested 25% of adults had DM(70) and the National Non Communicable
Diseases Risk Factors Survey (2007) reported a level of 14.3%.(44) The Bahraini
Ministry of Health (2014), published that 67% of deaths in Bahrain were related to noncommunicable diseases, 26% of them were due to diabetes mellitus and 33 related to the
circulatory system.(71)
DM is a worldwide developing problem, 12% of global health expenditure is spent on
diabetes. Every 6 seconds, one diabetic patient dies, and by 2040, another 642 million
may have diabetes. Unfortunately, 46.5% of adult diabetes patients are non-diagnosed.
DM is associated with increased morbidity and mortality.(72) Uncontrolled diabetic
patients are at risk of many systemic diseases including atherosclerotic diseases,
nephropathy, retinopathy and many other complications.(67, 73) Periodontal disease has
been suggested as the sixth complication of DM. (74) All of those complications increase
significantly the public health demand, social and economic problems in our
communities.
2.33 Diagnosis of Diabetes Mellitus:
The American Diabetic Association (ADA) developed criteria to diagnose DM, and the
WHO adopted the same criteria, which recommends (at least) two diagnostic tests plus
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consideration of the clinical symptoms to confirm DM diagnosis. The following table
shows the recommended tests:(75)
Table 1: Diagnostic tests of DM. (Adopted from ADA standard of medical care, 2017).
Number Criteria for Diabetes Diagnosis
Comments
1
 Fasting plasma glucose ≥126  Fasting is defined as no caloric intake
mg/dL (7.0 mmol/L)
≥8 hours

for

2

 2-hr Plasma Glucose ≥200 mg/dL  Using a glucose load containing the
(11.1 mmol/L) during oral glucose equivalent of 75g anhydrous glucose
tolerance test (75-gm)
dissolved in water

3

 A1c

4

 Random Plasma Glucose
≥200 mg/dL (11.1 mmol/L)

≥6.5%

(48

mmol/mol)  Performed in a lab using NGSP-certified
method and standardized to DCCT assay
 In individuals with symptoms
hyperglycemia or hyperglycemic crisis

of

 If no clear clinical diagnosis, immediately repeat the same test using a new blood sample.
 If same or similar results, Diagnosis confirmed. If Different tests above diagnostic threshold,
Diagnosis confirmed.
 If Discordant results from two separate tests, Repeat the test with a result above diagnostic
cut-point

2.34 Hemoglobin A 1 c (Hb A1c):
The Hb A1c test is used routinely to monitor blood glucose control. The term refers to
glycated hemoglobin (protein in red blood cells), where the blood glucose attaches to
hemoglobin and becomes glycated. Hb A1c results reflect the average of diabetic
control for 30-90 days. A1c measurement could be affected by any changes in the blood
cell or blood volume (haemolysis and blood loss). Also, the test does not provide
information of glycaemia control for particular days or moments.(5, 75)
Therefore, the test is not used routinely to diagnose the diabetes. Bahrain guidelines for
management of diabetes were adopted using ADA guidelines, and these recommend the
following A1c targets for non-pregnant adults:(75)
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Table 2: Hb A1c goals for non-pregnant and adults, as advised by ADA guidelines (2017).

More stringent goal
 < 6.5%

Reasonable goal
< 7 %

Less stringent goal
< 8 %

 < 48 mmol/mol

 < 53mmmol/mol

 < 64 mmol/mol

 Used for short duration
DM and no significant
DM complications

 Used for long duration DM,
history of severe hypoglycaemia
and significant DM
complications

2.35 Complications of Diabetes Mellitus:
The complications of diabetes can be classified into acute complications such as hypoglycaemia or ketoacidosis and chronic complications related to long term non-controlled
blood glucose. There is evidence to suggest that A1c measures may correlate with
complication rates. (75-78) The chronic complications are further classified in to:(79)
A- Macro-vascular complications: include coronary heart diseases, cerebrovascular
diseases and peripheral arterial diseases, hypertension and dyslipidemia.
B- Micro-vascular complications: include diabetic retinopathy, nephropathy and
neuropathy.
The prevalence of DM complications are in direct relationship to the duration of DM,
poor glycemic control and presence of co-morbidity factors.(67, 76,

80)

The WHO fact

sheet 2016, indicated that neuropathy is the most common complication of DM. (68)
A population based study in UK showed that prevalence of Diabetic Peripheral
Neuropathy (DPN) was 41%.(81) DPN is considered as the leading cause of most
diabetic foot complications. Foot complications represent the costliest complications of
DM and the most common cause of non-traumatic lower limb amputation.(82)
Al-mahroos et al (2007) screened 1477 diabetic patients attending the public primary
care services in Bahrain, for diabetic neuropathy, foot ulceration and peripheral vascular
diseases. This cross sectional study suggested, that neuropathy complications were
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highly prevalent (36.6%), followed by peripheral vascular diseases (11.8%) and foot
ulceration (5.9%).(76) Many other Arab countries had the same trend in the prevalence
rate of foot complications, as seen in Sudan, United Arab Emirates and Algeria.(83)
Moreover, Diabetic Retinopathy (DR) is a prominent cause of blindness and visual
impairment in diabetic patients.(68) DR including proliferative and non-proliferative
retinopathy are specific complications related to diabetes. Other retinal problems, such
as cataract and glaucoma, may increase in diabetic patients but they are not considered
as diabetic complications in most studies. Yau JW et al (2012) reviewed 35 population
based studies (1980-2008) around the world, and used pooled analysis of approximately
93 million people. The review suggested the overall prevalence of DR in diabetics was
34.6%.(84) In Bahrain based study, Al-alwi (2012) used the telemedicine approach to
screen 17,490 diabetic patients from 2003 to 2009, and concluded that 20% of screened
patient have DR.(85) A more recent retrospective study by Jamel et al (2014) suggested a
statistically significant association of Hb A1c ≥ 53mmol/mol, increased diabetes
duration, current smoking and total cholesterol with presence of DR.(77)
Cardiovascular Diseases (CVD) are one of most common macro-vascular complications
of diabetes, and are considered a leading cause of increased morbidity and mortality in
diabetic patients. CVD associated with diabetes includes coronary heart disease, stroke,
congestive heart failure, peripheral arterial diseases and cardiomyopathy. (68) Generally,
Diabetic patients are at higher risk for CVD, and those patients who had CVD before
DM are at higher risk for second event of a cardiac problem. However, individualized
risk level for each diabetic patient should be considered. This premise encouraged the
American Heart Association (AHA) and American Diabetic Association (ADA) to
publish a joint scientific statement to be used as guidelines for primary prevention of
CVD in diabetic patients. It covered most of the modifiable risk factors. The statement
covered in detail, the management of life style, blood pressure, lipid, smoking,
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antiplatelet drugs and glucose management. Diabetic patients are at double the risk for
CVD and a higher risk of premature deaths than non-diabetic patients. (86) Amol et al
(2007) conducted a systemic review of 15 studies to assess the prevalence and incidence
of Coronary Heart Diseases (CHD) in patient with periodontal disease. They found 3
types of studies that were eligible for the meta-analysis, 5 cohort studies, 5 cross
sectional and 5 case control studies. In the meta-analysis of 5 prospective cohort studies
(86092 patients), they concluded that individuals with PD had a 1.14 times higher risk
of developing CHD than the controls. The case-control studies (1423 patients) showed
an even greater risk of developing CHD (OR 2.22, 95% CI 1.59-3.117,Pb.001). The
prevalence of CHD in the cross-sectional studies (17724 patients) was significantly
greater among individuals with PD than in those without PD (OR 1.59, 95% CI 1.3291.907, Pb.001).(87)
Diabetic nephropathy (DN) is a leading cause for the End-Stage of Renal Disease
(ESRD). Clinically, DN had been characterized by a progressive increase in albumin
excretion rate, decrease in glomular filtration rate, and an increase in blood pressure. (88)
There are few studies which explore the relationship of DN and PD. A Japanese based
clinical study suggested a correlation of Porphyromonas Gingivalis infection
(represented by IGg titer) with C-reactive protein and albuminuria in non-obese
Japanese type 2 diabetic patients. However, the study did not exclude the potential
confounding factors.(89)
Important data came from a longitudinal study of diabetes and it is complications in the
Gila River community of Arizona. The study was initiated in 1965 and participants were
invited for screening every two years. Multiple medical investigations and periodontal
examinations were done. The data analysis of 529 participants who had at least have
two periodontal examinations, suggested that moderate and severe periodontitis was a
predictor for development of overt nephropathy and ESRD in type 2 DM. Furthermore,
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the data indicated, the incidence of overt nephropathy and ESRD in participants with
moderate periodontitis, severe periodontitis and the edentulous was 2.3, 3.5, 4.9 times,
respectively.(90)
Another study designed by retrieving the data from above-discussed longitudinal study,
with the objective of investigating the association of Ischemic Heart Disease (IHD) and
periodontitis, suggested that death rates were higher in individuals with severe
periodontitis than in mild or moderate periodontitis. After adjusting for confounding
factors, the data suggested that individuals with severe periodontitis are 3.2 times at
higher risk for cardio renal mortality when compare with combined group of no, mild
and moderate periodontitis subjects.(91) DeStefano et al in a prospective cohort study of
9760 subjects found an association between CHD and periodontitis, their findings
suggested that subjects with PD had a nearly two fold higher risk of CHD.(92)
Prior to these studies Löe (1993) suggested that periodontal disease is the sixth
complication of DM. He based his opinion on longitudinal study on Pima Indian
population, they followed 2180 subjects affected with type 2 DM or not. They aimed to
investigate the prevalence and incidence of PD among type 2 DM and non-diabetes,
respectively. Their findings suggested that 83% of diabetic patients have periodontal
disease which was 2.9 fold higher then non diabetic patients. Additionally, the study
indicated that diabetic patients have a higher incidence of PD at an early age and they
are 15 times more likely to be edentulous. Löe reviewed other studies to show the
relations of type 1 and PD and he concluded that both types of DM are predictors of PD
which must be consider as a complication of DM.(74)
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2.4 Association of diabetes and periodontal disease:
The available evidence indicates that periodontal disease is associated with an increased
risk of many systemic diseases, such as cardiovascular and pulmonary diseases, diabetes
mellitus and adverse pregnancy outcomes. Moreover, there is growing evidence about
two directional relationships between periodontal health and diabetic control.(93, 94)
Multifactorial diseases like periodontitis represent a challenge for researchers to provide
evidence of association or casual relation with a single factor. Johansson and Hill in
1971 proposed risk analysis criteria to assess the causal relation. The criteria include
strength of association: dose response effect, temporal consistency, consistency of the
findings, biological plausibility and specificity of the association.(95) However,

a test

of causal relationship is different from a risk factor assessment. The presence or
exposure to the risk factor may increase the probability of the disease onset, but not be
considered as causative factor. The risk factor could be modified to reduce the
susceptibility to the particular disease. Beck (1994) discussed the four principles of the
risk assessment, they include:(96)
1- Identification: To determine the factor(s) that may be associated with the disease.
2- Use of multiple variant risk assessment models: To be used to assess multiple
factors in a multifactorial disease.
3- Assessment: This step is applied to a new population to validate the findings of the
previous step.
4- Targeting: This step is used to assess the efficiency of the identified risk factor to
change the presentation or incidence of the disease.
There is considerable evidence to support the recognition of diabetes as a major risk
factor for PD. Studies to assess the association of PD and DM started in the 1930s,(97)
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and there is short term and longitudinal studies which support the evidence of an
association of type 2 DM and PD. Nilo et al (2009) reviewed 49 cross-sectional and 8
longitudinal studies, and they concluded that type 2 DM can be considered as a risk
factor for periodontitis. However, they cannot draw a relevant conclusion for type 1
diabetic patients, likely because of age of the examined participants.(98) Mealey et al
(2007) suggested that the risk of periodontitis increased by approximately three fold in
diabetic compared to non-diabetic patients.(5) After controlling of age, ethnicity,
education, sex and smoking, NHANES III data based study found that adult with an
Hb A1c of more than 9% had significantly higher prevalence rate of severe periodontitis
than non-diabetes, (OR 2.9; 95% CI 1.4. 6.03).(99)
In the 2006, a case control study involved 700 patients, age (6-18 years old) and
compares sites affected with periodontitis in 350 diabetics with 350 non-diabetic
patients. The study suggested more than 20% of sites in diabetic patients have
periodontitis versus 8% of site in non-diabetic patient.(100)
Taylor (2001) reviewed the studies published in English language from 1960 to 2000
and includes 48 observational studies. He found supportive evidence of an adverse
effect of DM on the periodontal health from 44 studies, 37 cross sectional studies from
41 and all 7 cohort studies.

(3)

Taylor and Borrgnkke extend the previous review to

include studies published from 2000 to 2008, which provided further support for the
former conclusion that diabetes is associated with an increased occurrence and
progression of periodontitis and periodontal infection was associated with poorer
glycemic control.( 101)
Data of first NHANES, and follow up epidemiological studies retrieved by Demmer
et al (2008) to compare the incidence of type 2 diabetes in patients with periodontal
disease. A total of 9,296 participants (25-74 years old), had no diabetes at the base line
(1971-1976) and were followed for 17 years. The study found 9% of them developed
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diabetes. After adjustment of the confounding factors, the results showed that
participants who have periodontitis had the following odds ratio for development
diabetes; mild 1.5 (95% CI: 0.99 -2.27), moderate 1.71 (95% CI 1.0-2.69) and advanced
2.26 (95% CI 1.56-3.27). The OR in edentulous participants was 1.30 (1.00–1.70).
Dentate participants with advanced tooth loss (missing 25-31 teeth) had an OR of 1.70
(p < 0.05) relative to those with minimal tooth loss (0-8 teeth). Hence, the results
suggested that baseline periodontal disease independently predicts the incidence of
DM.(102) Another Germany population based cohort study, included 2,973 participants
who were free from diabetes at the base line. The study showed after 5 years follow up,
participants with high base line of periodontal disease had a five fold increase in
glycated hemoglobin when compared to participants with no periodontitis.(103)
Many studies were done to measure the efficiency of non-surgical periodontal treatment
in Hb A1c control. A meta-analysis of intervention studies done by Janket et al
concluded that the weighted average decrease in actual Hb A1c level was 0.38% for all
studies, 0.66% when restricted to type 2 diabetic patient and 0.71% if antibiotics were
also given. They mention that this reduction was not statistically significant. However,
the clinical significance of even the lowest reduction (0.38%) is highly relevant in
diabetic control.(104)
The Cochrane collaboration has reported on a meta-analysis of 3 studies that explored
the effect of periodontal treatment on glycemic control in diabetic patients. The Meta
analysis suggested a significant reduction in Hb A1c of 0.4%, 3-4 months after
conventional periodontal treatment. (105)
The consensus report of joint EFP/AAP workshop on periodontal disease and diabetes
mellitus in 2013, suggested guidelines for the diabetic patients and dental and medical
care providers. In the report, based on randomized controlled studies (RCT), the metaanalysis indicated that periodontal treatment resulted in a mean reduction in Hb A1c of
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0.36% (95% CI 0.19, 0.54) at three months. Although such reduction in Hb A1c may
fail to provide statistical significance, such a reduction is considered equivalent to
adding second drug in to pharmacological regime to manage DM.(106) Most of the
studies showed the effectiveness of periodontal treatment in the short term, but it is
unclear if such reduction is maintained in the long term. However, it could be expected
that such reduction will be (at least) sustained, provided that the periodontal infection is
controlled. There is no clear understanding of the biological plausibility of periodontal
treatment in metabolic control, but this may likely be attributed to the reduction of
systemic inflammation. 1% reduction in Hb A1c has been associated with reduction in
risk of any end point of diabetes and deaths related to the diabetes by 21%. It is
associated with a reduction of myocardial infraction and micro vascular complications
by 14% and 37%, respectively.(78)
2.41 The mechanism of influence of diabetes in periodontal disease:
The "evolving" concept of Socransky and Haffajee (1992) suggested that progression of
periodontal tissue breakdown is a result of presence of specific periodontal pathogens
and absence of beneficial Micro-organisms (MO) in a susceptible host.(29,
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Some

studies found the prevalence of certain periodontal pathogens in diabetic patients more
than non-diabetic patients. Those findings suggested that the sub-gingival microbial
load is the factor that increased prevalence of PD in diabetic patients.(99) However, the
later studies showed no significance difference between PD pathogens in diseased site
of diabetic or non-diabetic patients.(2, 107) The later findings might stimulate research
into alterations involving the host system in diabetes.
Many studies confirm the unfavorable changes in the inflammatory cascade in diabetes
and some of those changes are shared with other PD risk factors like smoking and
obesity. Most of those changes are associated with poor glycemic control patients and
are used to explain other diabetic complications like atherosclerosis.(101, 108)
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The first line of defense of the immune system of diabetics is compromised by impaired
neutrophil defense functions, and a hyper-responsive reaction of macrophages and
monocytes. This results in a decrease in phagocytosis of periodontal pocket MO and an
increase in the production of pro-inflammatory mediators like Interleukin β, Tumor
necrosis factors α and Prostaglandin E2 (PGE2). Clinically, this may be represented by
increase periodontal inflammation, clinical attachment loss and loss of supporting bone.
In another direction, non-treated periodontitis is a chronic inflammatory condition,
triggering some pro-inflammatory mediators that may cause glucose intolerance. This
understanding contributes to the accumulative evidence of bi-directional relationship of
diabetes and periodontal disease.(99, 107)
The bi-direction relation of diabetes and periodontitis is partly based on the biological
plausibility that was discussed earlier. Many studies explained the biological link of
periodontitis to diabetes, based on the inflammatory mediators that are released by the
immune system in response to the chronic inflammatory reaction of diseased
periodontal tissue. The evidence suggested that an increase level of C reactive protein,
tumor necrosis factor (TNF-α) and interleukin (IL-6) interferes with Insulin signaling
and acts as an insulin antagonist.(109-112)
The Salvi et al study (1997), concluded that IL-1β and PGE2 are at higher levels in the
gingival fluid of diabetic patients (Type 1) then non-diabetic patients with the same
stage of PD.(113) Another interesting findings by Engebretson

et al co-related the

glycemic control and level of IL-1β, where their findings suggested a higher gingival
crevicular level of IL1β in patients with an over 8% level of Hb A1c.(114)
There is also an imbalance between the increased number of pro-inflammatory
mediators that may induce periodontal destruction and compromise the reparative
capacity of the tissue. There is a reduction in the proliferation of fibroblasts and
osteoblasts, which impairs collagen synthesis and bone formation respectively.
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Therefore, connective tissue healing (periodontium) is affected and periodontal pocket
healing is impaired. Moreover, although there is a decrease in collagen synthesis there is
an increase in MMPs (such as collagenase) which contribute to a degradation of the
limited amount of newly formed collagen.(101, 115)
Chronic hyperglycemia results in glycation of the protein by formation of Advance
Glycated End Products (AGEs), which help in the pathogenesis of many complications
of DM including cardiovascular and renal problems. It causes an accumulation of high
stable molecules in the blood vessel walls which have a high affinity for low density
lipoprotein. This will result in a decreased blood flow, vascular permeability and an
increased risk of atherosclerosis. Interaction between AGEs and their receptors (RAGE)
may contribute to a chronic up regulation of monocytes, with subsequent expression of
mRNA and a number of pro-inflammatory cytokines (such as, TNFα, IL-1β and IL-6)
with the ultimate fate of a hyper-inflammatory response to the periodontal pathogens
and more periodontal tissue destruction. AGEs may also delay wound healing by
inducing apoptosis of cells responsible for production of extracellular matrix, including
fibroblasts and osteoblasts. Blockade of the AGE receptor in the targeted cells, results in
a reduction of Porphyromonas Gingivalis which triggered alveolar bone loss in the
periodontium. Also, the study showed that an enhanced inflammatory response to the
peripheral wound was limited, and there is an improvement in wound healing by
accelerated wound closure and angiogenesis.(101, 115)
In conclusion, impaired neutrophil function, the hyper-inflammatory response
represented by an increased number of pro-inflammatory mediators, apoptosis of
repairing cells and AGE- RAGE interactions are the main components of the native
immune deficiency in diabetes. Figure (2)
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Figure 2 : Various vascular, metabolic and immunological effects of hyperglycemia in DM
and their association with periodontal disease Progression. (Adopted from Periobasics: A
textbook of Periodontics and Implantology).

2.5 Aim & Objectives of the study
2.51 Main aim:
The main aim of this study was to assess the prevalence of periodontal diseases
among diabetic patients attending local health centers in Bahrain. This study will
hopefully provide the Ministry of Health in Kingdom of Bahrain, with initial data,
needed to develop a preventive strategy to control the two common inflammatory
diseases, diabetes mellitus and periodontal disease.
2.52 Specific objectives:
1. To compare the prevalence of periodontal disease among diabetic patients
with and without diabetic complications.
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2. To determine if there is a difference in prevalence of severe periodontitis in
controlled and uncontrolled diabetic patients.
3. To determine if there is a difference in prevalence of severe periodontitis in
patients with a history of diabetes more than five years and five years or
less.
2. 6 Research null hypothesis:
1. There is no significant difference in prevalence of periodontal disease among
diabetic patients with or without complications.
2. There is no significant difference in prevalence of severe periodontitis between
controlled or uncontrolled diabetic patients.
3. There is no significant association in prevalence of severe periodontitis and
duration of diabetes.
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3.0 Material & Methods
3.1 Study design:
This cross sectional study was conducted in randomly selected local health centers in
the Kingdom of Bahrain. The study screened diabetic patients who attended for follow
up appointments in Non-Communicable Disease (NCD) clinics in Bahrain. The NCD
clinics provide medical care for a range of chronic diseases, including hypertension,
hyper-lipidemia and other targeted diseases. The clinics allocate 1- 2 days per week to
manage poorly diabetic patients or recently diagnosed diabetic patients by
a diabetologist.
3.11 Sampling technique:
The Ministry of Health in Bahrain provides primary care health services in 26 health
centers and two clinics distributed over five health regions. Each region provides public
health services within 5-6 health centers. The NCD clinics are one of the facilities that
provide services for diabetic patients. To obtain a representative sample of the diabetic
population, three steps were followed:
1. Stratified sample technique: Each health region was considered as one stratum,
there were five strata, named as region one, region two, region three, region four
and region five.
2. Simple random technique: One health center selected from each region by sample
random technique using computer generated randomization.
3. Systematic random sampling technique: The NCD clinic teams were asked to
refer alternate diabetic patients attending the clinic to the dental hygienist clinic on
the same day. These patients were invited to participate in the study, separately. See
the following figure (3) that show sampling technique.
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Stratified sample technique
Stratified the population of 5 health regions

Simple random technique
To select one NCD from each region

Systematic random sampling technique
To select the sample (diabetic patients) from each clinic
Figure 3: Sampling technique

3.12 Proposed sample distribution:
The distribution of the sample size was function of the proportionality of the number of
diabetic patients per region. The following table shows the selected health centers and
proposed sample size per clinic. Table (3)
Table 3: The randomly selected health centers with their proposed sample size proportion.

Health
Region
R1
R2
R3
R4
R5
Total

Diabetics
patients/ region
6891
4590
6466
7785
6699
32431

Number of
NCD clinic
5
5
5
4
5
24 clinics

Selected clinic
Shaikh Salman
Bilad Al-Qadeem
Yousif Engineer
Hamad Kanoo
Hamad Town
5 clinics

Proportion
of 100%
21.2%
14.2%
19.9%
24.0%
20.7%
100.0%

3.2 Study Sample:
After a brief verbal description of the study objective and steps, a research information
sheet including the consent form was given to each subject. The consent included
permission to access the patient's medical data from the NCD electronic file.
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3.21 Steps to collect the data:
a) Sample size determined for each health center / NCD clinic.
b) NCD clinic team informed about the study purpose and design. They asked to
refer alternative diabetic patient to the dental hygienist room. In two health
centers (Shaikh Salman and Bilad Al-Qadeem), due to limited response from the
NCD clinic team, the appointment list was obtained one week earlier than the
date of examination. These patients were invited to participate in the study,
separately.
c) The principle investigator obtained the informed consent from the subject.
d) The principle investigator carried a direct interview with participants to help
them to fill the questionnaire.
e) Basic Periodontal Examination (BPE) was carried out by one of the examiners.
f) A future appointment was arranged.
g) The required medical data was retrieved from the NCD electronic file.
3.22 Sample size:
The sample size was based on the prevalence of periodontal diseases among diabetic
patients in Iraq.(4) This was calculated using the formula of Cochran’s sample size
calculation for cross-sectional design. The total number of diabetic patients in the study
was 633. The prevalence of periodontal disease among the subjects was 95.9%.

Where p is the prevalence of periodontal disease among diabetic patients.
Z is quartile of normal distribution reflecting the confidence interval (CI) to be used.
For 95% confidence interval, 2= 1.96. E is the desire margin of the error.
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From a study conducted in Iraq, the following data were collected:
Among 633 diabetics, the prevalence of periodontal disease was 95.9%, E the width of
95% CI could be calculated as follow:
√

Where n is sample size that use to calculate the prevalence p.
Calculation:
√

(

)

1219 Cases

This number could be reduced or cut down by the ratio of the population of Iraq to
Bahrain, i.e C, could be the factor of reduction if the population of Iraq is bigger than
Bahrain or vice versa.
The equation given by
( )
The required sample size for the study in Bahrain will be
1219*0.06 = 74
Considering a non-response of 20%, the minimum number recommended was 89
diabetic patients. The sample size calculation was based on the result of Mansour and
Alsade (2005) study who did not specify the glycemic control status of their diabetics. (4)
To allow significant degree of safety in determining sample size for this study, it was
decided to triple the sample size.
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3.23 Eligibility criteria
3.23.a Inclusion criteria:
All diabetic patients attending selected clinics, unless they had one of the following
exclusion criteria.
3.23.b Exclusion criteria:
All subjects who had one or more of the following criteria were excluded from the
study:
1. Subject did not agree to sign the consent.
2. Subject less than 18 years old.
3. Subject received any periodontal surgery in the last year.
4. Subject had received antibiotic medication in the last 6 months in combination
with periodontal treatment.
5. Subject needed antibiotic prophylaxis before periodontal examinations.
6. Subject taking medication that could affect the periodontal tissue, such as drugs
known to cause gingival hyperplasia (Phenytoin, Cyclosporine, Nifedipine).
7. Medical

conditions

related

to

periodontal

tissue

break

immunosuppressive disease, pregnancy or vitamin C deficiency.
8. Subject currently undergoing orthodontic treatment.
9. Complete edentulous subject.
10. Diabetic subject under non-pharmacological management.
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down

e.g.

3.3 Investigators:
Two examiners were involved in the study. The principle investigator* completed all
the interview based questionnaires with the participants, and second examiner** was
involved in recording the BPE. The investigators were blinded to the diabetic status, and
the presence of any diabetic complication.
3.31 Training and calibration of the examiners:
Three sessions of training were done with the second investigator. A theoretical session
to review the research hypothesis, objectives, process and research measurement tools
(Questionnaire, Epidemiological WHO probe and BPE). The BPE guidelines published
by British Society of Periodontology (2016) were used as a reference. Two practical
training sessions were done with the second examiner for application of the BPE
scoring prior to calibration.
Intra-examiner and inter-examiner reliability tests were performed to ensure there
producibility of BPE scoring. The test and re-test were done by examining 10
employees conveniently selected from Hamad Town health center. The inter-examiner
reliability test was done by asking each examiner to examining the same group of
employees in different dental rooms and with the same WHO probe. The same group
was re-examined after one week to test the intra-examiner calibration. The interexaminer and intra-examiner calibration Kappa were equal to 0.9. Inter-examiner
calibration monitored during the data collection by re-testing 1-2 of research subjects in
each clinic.

* Principle investigator: The researcher (Taha Abdulla)
**Second investigator: A general dentist with 10 years of dental experience. She finished her post graduate training
in general dentistry and holds a membership of general dentistry from The Royal College of Surgeons of Edinburgh
(2012).
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3.4 Study setting:
3.41 Study plan:
The plan of the study describes in the following table:
Table 4: Study Plan.
Parameters

Dental questionnaire

Periodontal
examination

Epidemiological WHO
Data collection sheet
Tool of
probe + Data collection
measurements (Dental questionnaire)
sheet.
5-10 minutes

Medical Data
NCD assessment form
+ Data collection sheet

5minutes
Two investigators
Responsibility The principle investigator
Dental hygienist
Principle investigator: Investigator:
Duration

Role

Area of study

5 minutes
+ Principle investigator
+ NCD clinic team.
Principle
investigator:
Recorded the BPE and
obtained other dental Extracted the data
information.
from
NCD clinic
assessment sheet

Explained the study
purpose and nature of
the examination with
aid of the informed
consent sheet.
Help the subject to fill Dental hygienist:
the questionnaire by
Sterilization
direct interview.

NCD clinic team:
Provide
help
whenever necessary.

Local health centers (Shaikh Salman, Bilad Al-Qadeem, Yousif
Engineer, Hamad Kanoo, and Hamad Town)

3.42 Study time line:
The following table shows the time line of the study:
Table 5: Study time line.

Duration of the study
Based on the following:

15-20minutes per patient

8-14 patients per day

243 participate in the study

Two examiners
Start date of the examination

25 working days

March 2017
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3.50 Data collection tools, instruments used, measurements:
3.51 Research instruments:
Three tools were used for data collection:
1) Dental Questionnaire: To investigate the potential periodontal risk factors and
ensure the correct inclusion of the subjects.
2) Medical information: The retrieved data from the monitoring sheet of subject
included the following information:
 Type of diabetes.
 Control of DM, by recording the Hb A1c level.
 Used medications, other than diabetic medications.
 Body Mass index (BMI).
 Presence/absence of any diabetes complications.
- Retinopathy: Include proliferative and non-proliferative retinopathy or retinal
de attachment.
- Nephropathy: Based on the Estimated Glomular Filtration Rate, (eGFR).
- Cardiovascular complications: Include ischemic heart diseases, stroke,
atherosclerosis.
- Peripheral vascular complications: Clinically tested and confirmed, toes or
foot gangrene/amputations.
3) Periodontal record form: The periodontal screening was done according to the BPE
guidelines(116), using the epidemiological WHO probe and recorded in a table of six
boxes.
 All teeth (except wisdom teeth) were examined by moving the probe around all
teeth surfaces.
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 Teeth divided into sextants (i.e six parts), namely upper right second molar to
the upper right first premolar, upper right canine to the upper left canine, upper
left first premolar to upper left second molar, lower right second molar to the
lower right first premolar, lower right canine to the lower left canine and lower
left first premolar to lower left second molar.
 Each sextant should at least have two teeth to be eligible for recording.
 In case of only one tooth or no tooth in the sextant, that sextant recorded as (X)
and the tooth recorded with subsequent sextant.
 The BPE was not recorded around implants.
 The index teeth are:
17-14

13-23

24-27

47-44

43-33

34-37

 Interpretation of BPE scores:
1. BPE score 0 indicated healthy periodontium.
2. BPE scores 1 and 2 indicated for gingivitis.
3. BPE scores 3 and 4 with or without * indicated for periodontitis.
4. BPE score 4 and 4* indicated severe periodontitis.
3.52: Basic Periodontal Examination (BPE) codes:(116)
- Appendix number (VII).
3.53 Data collection sheet:
The sheet has four main components, informed consent, dental questionnaire, BPE
readings with required dental information and medical information that retrieved from
the electronic file. For the detailed interpretation of each questions, appendix (III)
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3.6 Ethical considerations:
The study conducted in full conformance with principles of the “Declaration of
Helsinki”, Good Clinical Practice (GCP), and within the laws and regulations of
Bahrain research ethical technical committee. The ethical approval obtained from the
research ethics review committee in Hamden bin Mohammed College of Dental
Medicine, Mohammed bin Rashid University of Medicine and Health Science.
Appendix (I)

3.7 Statistical analysis:
Data were entered in computer using SPSS for windows version 20.0 (SPSS Inc.,
Chicago.IL) descriptive statistics were used to describe categorical and continuous
variables. The confidence interval of 95% was used. Chi-square used to compare the
dependency between categorical variables and T-independent test used to compare
between continuous variables. p-value of less than 0.05 was considered significant in all
statistical analysis.
3.71 The variables:
3.71a: Dependent variables:
A- Gingivitis.

B- Periodontitis.

C- Severe Periodontitis.

A- Age.

B- Gender.

C- Smoking habits.

D- Body Mass Index.

E- Family history of PD.

F- Brushing frequency.

G- Duration of diabetes.

H- Hb A1c level.

I- Diabetic complication.

3.71b: Independent variables:
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4.0 Results
In this chapter, the descriptive and analytic results of the dental questionnaire, clinical
examinations and medical data are presented.

4:1 Demographic characteristics of the sample:
267 diabetic patients were identified as possible subjects in the study from five
randomly selected NCD clinics in the Kingdom of Bahrain. 24 subjects were excluded
for the following reasons, 9 were edentulous, 8 were on medication that may induce
gingival hyperplasia, 4 were non-medicated diabetic patients and 3 received periodontal
treatment and antibiotics during the last 6 months. (Table 6)
Table 6: The number of exclusion subjects according to the reason for exclusion.

Reason for exclusion
Edentulous subjects

Number of subjects
9

Subjects taking medication that could affect the
periodontal tissue.

8

Diabetic
subjects
under
non
pharmacological
management
Subject had received antibiotic medication in the last 6
months in combination with periodontal treatment.

4
3

Total number of excluded subjects

24

The study included 243 diabetic subjects who were relatively evenly distributed in each
region. The following table shows the distribution of the screened sample and excluded
subjects in different health centers. (Table7)
Table 7: Distribution of the sample.

Health center

Shaikh Bilad
Al- Yousif
Salman
Qadeem
Engineer

Screened
54
sample
Excluded
5
subjects
49
Sample size N
(20.2%)
(%)

Hamad
Kanoo

Hamad
Town

Total

49

51

58

55

267

5

6

5

3

24

44
(18.1%)

45
(18.5%)

53
(21.8%)

52
(21.4% )

243
(100%)
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The characteristics of the subjects in the study are shown in table 8. The mean age of the
subjects was 55.4 ±11.4 years, the age ranged from 19 – 80 years old. There was no
significant difference in the mean age of males and females. The gender distribution
was 110 males (44.9%) and 134 females (55.1%). The study included Bahraini and
Bahrain residents, the majority of the subjects were Bahraini (90.1%). Smoking was not
widely prevalent among the sample, 74.5% were nonsmokers, and 14.4% were former
smokers and only 11.1% were current smokers. Table (8)
Table 8: Subject characteristics

Character
Age (years)
Range (19-80)
Gender
Number (%) of subjects

Nationality
Number (%) of subjects

BMI Kg/m2
Number (%) of subjects

Sample characteristics
Mean (SD)
M
F
Bahraini
Non Bahraini
Mean (SD)

All: 55.4 (±11.4(
Male: 56.6 (±12.2)
Female: 54.3 (±10.7)
110 (44.9%)
134 (55.1%)
219 (90.1%)
24 (9.9%)
33.2 (±7.6)

Normal

24 (11.2%)

Overweight

60 (27.9%)

Obese

131 (60.9%)

Non smokers
Current smokers
Number (%) of subjects
Ex-smokers
Present
Family history of PD Possible
Number (%) of subjects Absent
I do not know
Smoking

181 (74.5%)
27 (11.1%)
35 (14.4%)
34 (14%)
38 (15.6%)
97 (39.9%)
74 (30.5%)

Most of the subjects were overweight or obese, with a mean BMI of 33.2 (SD±7.6). The
proportion of obesity categories in normal, overweight, obese were 11.2%, 27.9%, and
60.9%, respectively. The familial background of the subjects based on self-reporting,
found that 29.6% (N=72) had periodontal disease or had a tooth removed because of
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increased mobility. However, in more than half of subjects, the possible presence of
confounding factors such as diabetes or smoking could not be excluded. Table (8)
Most of the subjects had type 2 DM (95.5%) and had a history of diabetes for more
than 10 years duration (51.9%). 88.9% of the sample were under regular follow up in
diabetic clinics for 3 and 6 months. Table (9)
Table: 9: Diabetic profile of subject

Items
Type of DM

Duration of DM

DM monitoring (Months)

Hb A1c

Diabetic Profile

N (%)

Type 1

11 (4.5%)

Type 2

232 (95.5%)

< 5 years

49 (20.1%)

5 -10 years
>10 years

68 (28%)
126 (51.9 %)

< 3 months

20 (8.2%)

Every 3 months
Every 3-6 months
> 6 months

102 (42%)
114 (46.9%)
7 (2.9%)

Mean mmol/mol (SD)

Controlled: 42 (17.6%)
More stringent (48)
Reasonable stringent (53) Controlled: 77 (32.4%)
Controlled: 131 (55%)
Less stringent (64)

64.8 ± (20.3)
Uncontrolled:196 (82.4%)
Uncontrolled:161(67.6%)
Uncontrolled:107 (45%)

The status of diabetic control was gained by retrieving the Hb A1c result from the
electronic file system, closest to the date of the examination, which reflected the
last 3 months control status of the subjects. The mean Hb A1c of the subjects was
64.8 mmol/mol (SD ± 20.3), the range was wide (27 -137). By using the ADA
guidelines for reasonable Hb A1c target, of ≥ 53 mmol/mol as a reference for
uncontrolled diabetes, most cases were uncontrolled diabetes (67.6%). Table (9)
58% of the sample believed there is an association between diabetes and gingival
conditions, but the majority of the subjects were irregular dental attendees and only
6.5% reported a dental visit within the last 12 months. In addition, only 43 (17.7%)
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subjects received periodontal treatment in the last year, and 4.4% reported receiving
dental scaling but no periodontal surgery. However, approximately 92.2% of the sample
was brushing their teeth at least once a day. 29.6% of the subjects reported loss of at
least one tooth because of increased mobility, and around fifth (20.2%) noticed some
changes related to periodontal disease after being diagnosed with DM. The mean
number of examined teeth was 2- 32 teeth. Table (10)
Table: 10: Periodontal health knowledge of the subjects.

Question

Subjects response
Yes
Knowledge about association of
No
diabetes with gum disease
I don’t know
Irregular
Regular 3-6 months
Dental follow-up
Regular more than 6
months
Received periodontal treatment No treatment
OH/scaling/limited)
in the last year
Periodontal surgery
Occasionally
Once daily
Brushing frequency
More than once time
Not brushing
Mean (SD)
Number of present teeth
Range (2-32)
None of them
Lost any tooth because
One tooth
of increased mobility
More than one
I don’t Know
Yes
Notice any changes related to the
No
gum after DM
I do not know

N (%)
141 (58%)
37 (15.2%)
65 (26.8%)
227 (93.5%)
14 (5.7%)
2 (0.8%)
200 (82.3%)
43 (17.7%)
(0%)
11 (4.5%)
81 (33.4%)
143 (58.8%)
8 (3.3%)
25 (±6.6)
159 (65.4%)
19 (7.8%)
53 (21.8%)
12 (4.9%)
49 (20.2%)
150 (61.7%)
44 (18.1%)

The most prevalent diabetic complication among the sample was nephropathy at 36.1%
with a significant number of subjects having mild renal impairment. The prevalence of
moderate or severe renal impairment and renal failure was 13.7%. The prevalence of
other screened complications included, peripheral, retinopathy and cardiovascular
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complication, was 12.7%, 9% and 10.4%, respectively. The number of subjects who did
not have any diabetic related complications was 99 (52.1%). Table (11)
Table: 11: Prevalence of diabetic complications among the sample.

Diabetic complication

Present/Absent
Present
Absent
Missing data
present
Absent
Missing data
Total of present

Prevalence N (%)
20 (9%)
Presence of
201 (91%)
retinopathy
22
24 (10.4%)
Presence of
206 (89.6%)
cardiopathy
13
71 (36.1%)
Mild 44 (22.4%)
Renal impairment Moderate 23 (11.7%)
according to
Presence of
Severe 3 (1.5%)
severity
nephropathy
Renal failure 1 (0.5%)
125 (63.9%)
Absent
47
Missing data
28 (12.7%)
Present
Presence of peripheral
193(87.3%)
Absent
complications
22
Missing data
91 (47.9%)
Present
Presence of any DM
99 (52.1%)
Absent
complication
53
Missing data

4:2 Prevalence of periodontal disease:
All the subjects had either gingivitis or periodontitis. The prevalence of periodontitis
according to the Basic Periodontal Examination (BPE) among the sample was 93.8%.
More than half of the sample, 142 (58.4%), had severe periodontitis represented by
presence of probing depth equal or more than 6mm in one sextant. Only 6.2% (15
subjects) had gingivitis. Table (12)
Table 12: Prevalence of periodontal disease.

Periodontal
disease
BPE codes
Prevalence
Total 243
(100%)

Gingivitis
N (%)
(Codes 1 & 2)
Gingivitis
15 (6.2%)

Periodontitis
N (%)
Code 3
3.5-5.5mm Probing depth
86 (35.4%)

15 (6.2%)

Code 4
≥ 6 mm Probing depth
142 (58.4%)

228 (93.8%)
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4:3 Prevalence of periodontal disease according to the age:
161 (66.2%) subjects were 50 – 69 years old. Diabetic patients below 40 years of age
had a tendency to have mild to moderate periodontitis but as the diabetic subjects got
older, there was a decrease in the prevalence of mild to moderate periodontitis but an
increase of cases with severe periodontitis. The peak age range for a probing depth
equal or more than 6mm was 50-59 years, (66.7% of subjects). By the age 70 years and
older, the prevalence of gingivitis had increased (16.7%). Table (13) and figure (4)
Table 13: Prevalence of periodontal disease according to the age.
The data shows no significant association of age to periodontitis, p value > 0.05.

Age range
(Years)

(N) %
of subjects

< 40
40-49
50-59
60-69
≥70

23 (9.5%)
41 (16.9%)
81 (33.3%)
80 (32.9%)
18 (7.4%)
243
(100%)

Total

(Code 1&2)
Gingivitis
(N) %

Code 3
3.5-5.5mm Probing
depth (N) %

Code 4
≥ 6 mm Probing
depth (N) %

4.3%
7.3%
2.5%
7.5%
16.7%

60.9%
36.6%
30.9%
33.8%
27.8%

34.8%
56.1%
66.7%
58.8%
55.6%

6.2%

35.4%

58.4%

p
value

0.09

Prevalence of peridonal disease according to the age
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
< 40

40-49

50-59

(code 1 & 2)

Code 3

60-69

≥70

Code 4

Figure (4): Prevalence of periodontal disease according to the age. The graph shows a
significant tendency toward severe periodontitis starting from age 40 years.
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4:4

Prevalence

of

different

characteristics

among

non-severe

periodontal disease and severe periodontitis:
There was no statistical significance in prevalence of severe periodontitis and nonsevere periodontal disease among different age groups, BMI classes, smoking habits,
family history of periodontal disease, frequency of teeth brushing and duration of
diabetes. However, there was statistical significance in prevalence of severe
periodontitis among male subjects The data showed a tendency for severe periodontitis
in older age subjects (after 40 years), obese, current and ex-smokers, positive history
family of PD and subjects with a longer duration of diabetes. There was no BMI data
for 28 subjects in the electronic file. Table (14)
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Table 14: Prevalence of different characteristics among non-severe PD and severe
periodontitis. The table shows significantly more male had severe periodontitis then female.

Character

Age (years)

Gender

BMI Kg/m2

Smoking

Family history
of PD

Frequency of
teeth brushing

Duration of
diabetes

Sample
characteristics

Non severe PD
N (%)

Severe
periodontitis
N (%)

< 40 years

15 (65.2%)

8 (34.8%)

40-49
50-59
60-69
≥ 70
M
F

18 (43.9%)
27 (33.3%)
33 (41.3%)
8 (44.4%)
38 (34.9%)
63 (47%)

23 (56.1%)
54 (66.7%)
47 (58.8%)
10 (55.6%)
71 (65.1%)
71 (53%)

Normal

11 (45.8%)

13 (54.2%)

Overweight
Obese
Current
smokers
Non smokers
Ex-smokers
Present
Possible
Absent
I do not know
Not brushing
Occasional
Once daily
More than
once time
< 5 years
5 -10 years
>10 years

59 (45%)
21 (35%)

72 (55%)
39 (65%)

10 (37%)

17 (63%)

79 (43.6%)
12 (34.3%)
9 (26.5%)
17 (44.7%)
45 (46.4%)
30 (40.5%)
6 (75%)
2 (18.2%)
33 (40.7%)

102 (56.4%)
23 (64.7%)
25 (73.5%)
21 (55.3%)
52 (53.6%)
44 (59.5%)
2 (25%)
9 (81.8%)
48 (59.3%)

60 (42%)

83 (58%)

23 (46.9%)
30 (44.1%)
48 (38.1%)

26 (53.1%)
38 (55.9%)
78 (61.9%)
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p
value

0.1

0.04*

0.4

0.5

0.2

0.1

0.5

4:5 Prevalence of periodontal disease among diabetic patients with
diabetic complications:
The frequency distribution of complications by severity of PD was not significantly
different except for retinopathy, which had significantly more severe PD cases without
retinopathy compared to codes 1, 2, and 3. More than half of the sample (56.5%) had at
least one diabetic complication, with nephropathy being the most prevalent. Table (15)
Table 15: Prevalence of periodontal disease among diabetic patients with complications.
Absence of Retinopathy (only) had significant association with BPE code 4, p value > 0.05
(CI 95%).
(code1&2)
Gingivitis

Code 3
3.5-5.5mm Probing
depth

Code 4
≥ 6 mm Probing
depth

4 (20%)
11 (5.5%)

7 (35%)
69 (34.3%)

9 (45%)
121 (60.2%)

0.04*

1 (4.2%)
14(6.8%)

9 (37.5%)
71(34.5%)

14 (58.3%)
121 (58.7%)

0.9

7 (9.9%)
6 (4.8%)

23 (32.4%)
44 (35.2%)

41 (57.7%)
75 (60%)

0.4

28 (12.7%)
193(87.3 %)
Total: 234

3(10.7%)
11(5.7%)

8 (28.6%)
69 (35.8%)

17 (60.7 %)
113 (58.5%)

0.5

103 (43.5%)
134(56.5 %)

8 (7.8%)
7 (5.2%)

31 (30.1%)
51 (38.1 %)

64 (62.1%)
76 (56.7%)

Diabetic
complication

N (%) of
subjects

Retinopathy
Present
Absent
Cardiopathy
Present
Absent
Nephropathy
Present
Absent
Peripheral
complication
Present
Absent
Presence of
any
complication
Present
Absent

Total: 221
20 (9%)
201 (91%)
Total: 230
24 (10.4%)
206(89.6 %)
Total:196
71 (36.2%)
125(63.8 %)
Total:221

p
Value

0.4
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4:6 Prevalence of non-severe periodontal disease and severe
periodontitis among

controlled and uncontrolled diabetic

patients:
The target of Hb A1c control for the diabetic patient depends on many factors. The
Bahrain diabetic management protocol adopted the ADA guidelines and agreed on the
range for diabetic control to be 48 to 64 mmol/mol. However, to simplify their target for
diabetic patients, the protocol set 7 (53) as the target for diabetic control. Table 16
shows the frequency distribution of non-severe PD and severe periodontitis according to
three thresholds of Hb A1c; 48, 53 and 64 mmol/mol. The low threshold of 48
mmol/mol resulted in significantly more cases of severe periodontitis whereas the
higher thresholds had significantly low frequency of non-severe periodontal disease.
Table (16), Figure (5)
Table 16: Prevalence of non-severe PD and severe periodontitis among controlled and
uncontrolled diabetic patients at different cut off measures. The lower (48) and higher (64)
thresholds show a significant association with severe Periodontitis.
Hb A1c
mmol/mol

Hb A1c< 48
(Controlled)

Hb A1c ≥ 48
(Uncontrolled)

Hb A1c< 53
(Controlled)

Hb A1c ≥ 53
(Uncontrolled)

Hb A1c < 64
(Controlled)

Hb A1c ≥ 64
(Uncontrolled)

N (%)
of subjects

Non severe PD
(code 1,2 &3)
N (%)

Severe Periodontitis
(code 4)
N (%)

42 (17.6%)

25 (59.5%)

17 (40.5%)

196 (82.4%)

73 (37.2%)

123 (62.8%)

77 (32.4%)

37 (48.1%)

40 (51.9%)

161 (67.6%)

61 (37.9%)

100 (62.1%)

131 (55%)

61 (46.6%)

70 (53.4%)

107 (45%)

37 (34.6%)

70 (65.4%)

p Value

p= 0.007*
OR 2.48
95% CI 1.3-4.9

p= 0.089
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p= 0.041*
OR 1.64
95% CI 1-2.8

65.40%

34.60%

46.60%
53.40%

62.10%

62.80%

37.90%

40.00%

48.10%
51.90%

50.00%

37.20%

60.00%

40.50%

70.00%

59.50%

Prevalence of non severe PD and severe periodontits
and according to different Hb A1c targets

30.00%
20.00%
10.00%
0.00%

Non severe PD

(code 1,2 &3)

Severe Periodontitis (code4)

Figure (5): The Graph shows that prevalence of severe periodontitis is more prevalent at all
cut off measures of Hb A1c among uncontrolled diabetic subjects.
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5:0 Discussion:
5:1 Demographic characteristics of the sample:
This cross sectional study assessed 243 diabetic patients attending NCD clinics in
Bahrain. The sample was relatively evenly distributed among 5 randomly selected
clinics according to the proportion of diabetic patients per region. 24 subjects were
excluded from the study, 9 of them were edentulous. It is reasonable to speculate that at
least some of these 9 represented the end-point of advanced PD. We acknowledge that
excluding these subjects may mask the mortality history of the teeth. The remaining 15
subjects were excluded for reasons outlined in table 6.
Most of subjects had type 2 DM (95.5%), which is within the range of globally reported
prevalence of type 2 DM among diabetic patients.(67) Since 90.1% of the sample were
Bahraini, the study results reflect the likely outcome among Bahraini population rather
than non-Bahraini residents. The mean age of the subjects was 55.4 (±11.4) years, and
most of subjects were 50-69 years (66.2%). This is the age range where we expect to
find more advanced periodontal disease. Most of the reviewed studies agreed that age is
not a risk factor for PD, and the association of advanced PD among older people is
likely to reflect the cumulative effect of causative or predisposing factors like poor
plaque control or smoking.(23, 117) The gender distribution was fairly evenly distributed
with no significant difference among the sample.
The prevalence of overweight and obesity was 88.8% among the sample. Overweight
and obesity are recognized as a risk factor for type 2 DM, and the medical care
providers routinely offered diet control and weight loss as part of their management.(118)
In 1963, DM was classified in to type 1 and type 2. In 1988, type 2 DM was first
described as a component of metabolic disorder.(119) As we described earlier in the
literature chapter, metabolic disorder is a group of disorders with at least 3 of the
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following problems at the same time: hypertension, DM, excess body fat around waist
and abdominal area, and altered cholesterol level.(2) Genco et al considered the disorder
as a separate risk factor for PD and he found a positive association with PD in 6 cross
sectional studies.(2) Our study sample had DM, most were overweight or obese, and it
was likely they were under preventive or therapeutic cholesterol management.
However, we did not screen for hypertension or the amount of excess body fat.
Smoking history of the sample was based on subject’s self-reporting information. The
results showed most of them were non-smokers (74.5%). Current smokers were asked
for their specific smoking history, including the type, amount and duration of smoking.
We found that each type (< less than 10 cigarettes, > more than 10 cigarettes, shisha,
Qado) had few subjects. We decided to cluster them in one group, and collectively these
represented 11.1%. Self-reported data is usually questioned for its reliability. Cook and
Campbell (1979) mentioned that subjects who were asked to report certain behavior or
knowledge will tend to report what they believe the researcher expects to see or hear, or
tended to report a positive behavior, belief, opinions or knowledge. Additionally, the
ability of subjects to recall old behavior is questionable.(120)
The family history of PD was traced by presence of definitive history of PD or loose
teeth or teeth extracted due to increased mobility in one of the close relatives to the
subjects. A close relative is one who may genetically increase the susceptibility of the
subjects to PD. 29.6% of the subjects reported presence of a family history, around half
of them, also reported a family history of smoking and/or diabetes.
Most of the subjects had a history of DM for 5 years or more (79.9%), and 51.9% had
the disease over 10 years. This may have an impact in the prevalence of diabetic
complications, the target for DM control and presence of co morbidity. 88.9% of
subjects were under regular follow-up with the diabetic clinic every 3 to 6 months. It is
to be expected that most of the subjects were regular attenders, as the sample was
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recruited from diabetic clinics. The diabetic clinic doctor also, issued their prescription
with shelf life of months; therefore, they need to re visit the diabetic clinic for
re assessment every 3 months as a minimum. However, 8.3% of the subjects, visited the
diabetic doctor every month or two months, because these patients usually had
an uncontrolled level of Hb A1c or high morbidity and needed to be monitored
more closely.
The standard of medical care of DM published by the ADA in 2017, advised different
targets for diabetic control using the Hb A1c. The more stringent target is less than
6.5% (48 mmol/mol), this target is appropriate for patients with diabetes of
short duration; type 2 diabetes treated with lifestyle changes, or metformin only. It is
advised

also for patients with long life expectancy or have had no significant

cardiovascular disease who can tolerate hypoglycemia. The less stringent target is less
than 8% (64 mmol/mol), which could be changed to be higher for patients with history
of severe hypoglycemia at lower level, limited life expectancy, advanced diabetic
complications, extensive comorbid conditions, or long-standing diabetes in whom the
goal is difficult to achieve despite use of multiple non pharmacological and
pharmacological approaches including insulin. However, the reasonable target is less
than 7% (53mmol/mol).(75)
As the diabetic control target becomes higher, the number of controlled diabetic patients
increase and the number of uncontrolled patients decrease. The prevalence of diabetic
controlled patients based on the three targets (48, 53 and 64 mmol/mol) was 17.6%,
32.4% and 55%, respectively. As we discussed earlier, most of the subjects had
diabetes for more than 10 years, and a majority of the sample were aged 50 -69 years,
and around half of the sample had at least one diabetic complication. Based on the
above information, we suggested the most likely HbA1c target for our sample is less
than 8% (64mmol/mol).
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Dental health knowledge of the subjects was explored in a dental questionnaire.
Although 58% reported being aware of a positive association between diabetes and PD,
93.5% of subjects were irregular dental attenders, or more precisely, a problem based
attenders. In addition, 82.3% of the sample reported no periodontal treatment in the last
year. Diabetic patients seem to believe that the presence of DM is associated with all
body systems, but are unlikely to be aware of possible oral changes, and how much
these changes can increase the diabetes morbidity. This may be clearly noticed in that
about 30% of subjects had lost at least one tooth and about 22% lost more than one
tooth due to increased mobility but only 20.2% reported changes related to the PD
health after being diagnosed with diabetes. This reflects that some participants were not
aware that increased tooth mobility is a likely result of advanced PD. Furthermore,
diabetic patients were not routinely referred for a dental check-up by the NCD team, as
there is no protocol for a regular dental examination. Therefore, we hypothesized that
diabetic patients and (possibly some diabetologists) are not aware of oral complications
in diabetic patients and the bi-directional relations of DM and PD.
Oral health awareness of 229 diabetic patients who attended a general medical practice
in Warwickshire (UK) was screened by a self-completed questionnaire. The study found
that 79.8% visited their dentist at least once a year, but 69.1% had never received any
oral health advice related to DM. Responders who believed in an association of swollen
or tender gingiva, and loose teeth were 13.1% and 12.8%, respectively. Most of subjects
in our study (92.2%) reported teeth brushing at least once daily, which closely
resembles data from the Warwickshire study that reported 96.5% of diabetic subjects
brush their teeth at least once daily.(121)
Another interesting study from Kuwait evaluated the knowledge of dentists and medical
doctors on the effect of diabetes on periodontal health and their awareness of the bidirectional relationship of DM and PD. The survey included a random selection of 510
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practitioners, 232 medical doctors and 278 dentists with no significant difference in
their age or years of experience. Generally, there were more awareness among dentists
of periodontal complications associated with DM and only 50% in both groups believed
that tooth loss is increased in DM. Less than 50% of physicians were aware that
gingival bleeding, tooth mobility and alveolar bone resorption are possible PD
complications of DM. In both groups, over 80% reported the importance of regular
dental checkups in DM, and more frequent dental checkups in poorly controlled
diabetes. Around 50% of both groups were aware of the presence of a bi-directional
relationship between DM and PD health. The findings from both studies indicated that
diabetic patients received limited oral health advice from dental and non-dental care
practitioners. There is sub-optimal knowledge in medical and dental practitioners of PD
complications or the bi-directional relationship of DM and PD.(122)
However, the NHS diabetic national service framework states that, the importance of
oral hygiene and regular dental examination should be explained to the patient.(121) The
WHO also, stated that oral diseases, including PD, are serious health problems and
increasing awareness of oral health worldwide should be considered an important
component of general health and quality of life.(123)
Therefore, within the limitation of self-reported data, this analysis largely represents
subjects with, type 2 diabetes; Bahraini nationality; aged 50-69 years; non-smokers;
overweight or obese; no family history of PD disease; who are regular attenders at a
diabetic clinic (3-6months) but irregular dental attenders and brush their teeth at least
once a day.

5.2 Prevalence of diabetic complications:
The most prevalent diabetic complication among our sample was nephropathy (36.1%).
Diabetic nephropathy is defined by elevated urine albumin excretion or reduced
Estimated Glomerular Filtration Rate (eGFR) or both. The prevalence of nephropathy
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among diabetics is 20-40%.(124) Our data was based on the eGFR which usually starts to
declined once overt nephropathy is established. According to the National Kidney
Foundation, the normal eGFR is equal or above 90 ml/min/1.73 m2 in the normal
functioning kidneys.(125) However, eGFR from 60 -90 ml/min/1.73 m2 indicating a mild
renal impairment, accounts for 22.4% of our sample. Other studies, considered eGFR
<60 ml/min/1.73 m2 as indication of nephropathy, therefore, our result might be an
overestimation by increasing the threshold of nephropathy. In the first cross-sectional
analysis assessing the prevalence of micro albuminuria (the first sign of incipient
nephropathy) among diabetic patients in the UAE, the overall prevalence rate of micro
albuminuria was 61%. 12.5% of the sample had proteinuria (clinical nephropathy).(126)
In 1994, 12.8% of Saudi diabetic patients had proteinuria.(127). A retrospective study in
Bahrain reviewed 56 files of patients with a history of DM type 1 for more than 5
years. This study concluded 31% of the sample had nephropathy.(128) Al-Salman et al
(2009) screened 702 patients with DM type 2, attending diabetic clinics in Bahrain.
Their study found that 27.9% had albuminuria.(129) Some of the reviewed studies
identified the nephropathy using micro albuminuria. We used the eGFR to include only
those who had overt nephropathy.
Globally, the most prevalent diabetic complication is neuropathy, WHO findings
suggested 50% of diabetic patients developed neuropathy at some stage of their life.(68)
In our study, we found 13.5% of subjects had peripheral complications. We included
foot neuropathy and peripheral vascular neuropathy under one category and described
as peripheral complications. In Bahrain diabetic clinics, they screen the neural functions
by clinical examination using the neuropathy disability score (NDS) and Vibration
perception threshold (VPT) to quantify the severity of the neural impairment.(130) For
our study, any positive finding on those tests, or presence of foot ulceration, history of
partial or complete amputation were considered as peripheral complications. Our
63

findings are much lower than the reported prevalence of neurovascular complications in
Bahrain. The Al-Mahroos et al (2007) study suggested that prevalence of peripheral
neuropathy, foot ulceration and peripheral vascular diseases were 36.6%, 5.9% and
11.8%, respectively.(76) Janahi et al in another cross section study, conducted in the
royal medical services in the Bahrain Defense Force Hospital agreed with Al-Mahroos’s
findings. 37% and 28% of diabetic patients examined had neuropathy and vascular
insufficiency, respectively.(131) The possible explanation of this difference may relate to
the examiner. In the above mentioned studies, it is likely that diabetologist or the
researcher performed the neural examination. Our data was based on findings recorded
by diabetic nurses in the diabetic assessment sheet during daily practice in five different
health centers. These nurses are well trained in performing the necessary examinations.
Additionally, the Al-mahroos et al study was done in 2006, when there were only 6
diabetic clinics servicing the Bahrain population, while currently, there are 24 such
clinics in primary care settings and diabetic awareness and management has improved.
Janahi et al (2015) examined the subjects in a secondary care setting (Hospital) where it
is likely to find more patients with diabetic complications.(131) This study involved three
neurological tests including those used in Ministry of Health and Neuropathy Symptom
Score (NSS) test which is based on the patient history and may have the potential to
increase the number of patients.
Diabetic Retinopathy (DR) included non-proliferative retinopathy (microaneurysms,
hemorrhage and hard exudates) and proliferative retinopathy (new blood vessels and/or
scar tissue growing into the vitreous). 9% of our subjects had DR, which is less then
Alawi et al (2012) who reported 20.4% of diabetic patients had DR in Bahrain.(85) This
is likely because some diabetic patients may have preferred to be examined in private
practice, due to a delay in appointments, or anxiety, and sought earlier private
assessment by an ophthalmologist.

Therefore, the possibility of counting DR based
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from the electronic file may be lowered. Using patient history is likely to result in
overestimation. This is applicable for cardiovascular complications as well.
Cardiovascular complications are the most common cause of death in diabetic
patients.(68) Patients with DM are at a 2-3 times higher risk at having cardiovascular
complications. 10.4% of the subjects had history of cardiac complications in our study,
and there is no published data in Bahrain for comparison. However, 33% of NCD
deaths are caused by the circulatory system in Bahrain, but it is unclear how many of
them had DM.(71)
Generally, the prevalence of DM complications was expected to be higher in our
findings. We relied on retrospective data retrieved from registered information in
diabetic assessment sheets in a newly established electronic system in Bahrain. Possibly
in the future, after health system connections between private and governmental health
services are established, we will have more reliable retrospective data.

5.3 Prevalence of periodontal disease:
This analysis provides evidence of an increased prevalence of periodontitis among
diabetic patients in Bahrain. There is also a trend towards severe periodontitis in at least
one sextant in diabetic patients aged 40 years and above. Moreover, the increased
prevalence of severe periodontitis seems to be independent of other possible
confounding factors, including age, BMI classes, smoking, family history of periodontal
disease, frequency of teeth brushing and duration of diabetes. Although, there is no
control group in our study, the results support the findings of many controlled cross
sectional studies that showing a positive association between diabetes mellitus and
periodontal disease.(132-134)
In the largest Bahrain national PD data, obtained in a national oral health survey using
the Community Periodontal Index of Treatment Need (CPITN), a total of 465 adults
aged 35 to 74 years were screened. 67.4% of the subjects had periodontitis and 24.2%
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had probing depths 6mm or more.(21) Our study found 93.8% of diabetic patients had
periodontitis and 58.4% had pocket 6mm or more, which was considered as severe.
In terms of high prevalence of periodontitis, our results parallel many studies which
used various definitions of periodontitis in different populations.(133-136) it may also add
support to one of the risk factor assessment principles suggested by Beck in 1994,
where similar findings in risk factor association with a particular disease or condition
could be obtained in different population.(96)
Our findings agree with many studies at regional and international levels. At a regional
level, four cross sectional studies were identified in Iraq (Mansour and Abd-Al-sada,
2005)(4), North Jordan (Khader et al, 2008)(137), Sudan (Mohamed et al, 2013)(138), and
more recently in Yemen (Shamala et al, 2017)(133). Other international studies from
Taiwan (Hesin et al, 2004)(139), Italy (Campus et al, 2005)(132), Pima Indian (Nelson et
al, 1990)(136), USA (Tasi et al, 2002)(80), France (Mattout et al, 2006)(135), Australia
(Endean et al, 2004)(140), Indonesia (Susanto et al, 2011)(134) and many other studies
have shown a high prevalence and severity of periodontitis among diabetic patients.
However, some studies concluded there was no significant difference in prevalence of
periodontitis among diabetic patients in case-controlled studies.(141, 142) Borges-Yane et
al (2006) screened Mexican subjects aged 60 years and above in community dwelling
setting, to determine the association of different systemic diseases and risk factors to
periodontitis. The data found marginal significance in the bivariate analysis in
association of diabetes and attachment loss but when used multivariate model, DM had
no significance.(141) This is likely because the subjects were above 60 years old, where
tooth loss of the most severely involved teeth with PD had occurred. Additionally,
presence of co morbidity and sharing of other behavior risk factors in a limited
environment may make it difficult to detect the effect of a different risk factor.
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In a Nigerian based study, Ogunbodede et al, (2005) reported no statistical significant
difference in prevalence of periodontal status using the CPITN in diabetic and nondiabetic patients. The study showed an absence of gingival health in both groups, pocket
depths range (3.5 -5.5mm) was the most prevalent code among the control (Nondiabetic) and the presence of supra and sub gingival calculus was the most prevalent
code among the test group (Diabetic).(142) However, the study was not clear with regard
to diabetic control of subjects, duration of diseases and presence or absence of the most
common vascular complications.
DM has been suggested as possible risk factor for PD since the 1930s, however, some
studies (such as Mackenzie and Millerd 1963 and Benveniste et al 1967) disagreed with
this relationships.(97)
Bahrain is one of the10 top countries in the Arab world for having high a prevalence of
DM.(83) Thus, it is not surprising to find more subjects with periodontal disease. Our
study involved more homogenous subjects recruited randomly from five primary care
health centers, which is more likely to represent the diabetic population in Bahrain.
We used the BPE as advised by the British Society of Periodontology. The CPITN has
been used by WHO since the 1980s to screen periodontal status at a population
level.(143, 144) We acknowledge that both are crude screening indices, not diagnostic and
not used to monitor or assess the patient response after periodontal treatment. However,
we used the BPE as it includes screening for all teeth (except third molars), which may
give more information. This may help to reduce the potential under-estimation of
disease as CPITN screens index teeth only. Additionally, using the BPE index will
allow us to reasonably compare our data with previous Bahrain data and WHO data that
used the CPITN to screen PD. The primary objective was to screen diabetic patients in
Bahrain and provide preliminary data to justify future treatment need and research.
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We considered code 4 (presence of pocket depths 6 mm or more) as severe
periodontitis. Clinically, it may not necessarily to be severe but this is the highest code
in the index. Furthermore, it is known that CPITN, BPE and Periodontal Screening and
Recording (PSR) indices measurement at subject level leads to an inflated estimate of
prevalence and severity of PD. The presence of one sextant with code 4 determined that
the subject had severe periodontitis even when the other sextants had code1 or were
missing. Benigeri et al (2000) mentioned that using the CPITN showed that 7.7% of
sextants had at least one tooth with a 6 mm or deeper periodontal pocket. At subject
level, the prevalence of the same category was tripled and become 21.4%.(145) However,
prevalence of PD at sextant level may allow us to determine the extent of the disease
with the actual treatment need. This may, however, limit some analysis of the data with
other factors.
Our results suggested that increased prevalence of severe periodontitis was independent
of other possible confounding factors, including age, BMI classes, smoking, family
history of periodontal disease, frequency of teeth brushing and duration of diabetes.
However, a significant association of severe periodontitis with males was found. These
findings reflect, that DM in our sample is the most robust factor. The almost complete
absence of gingival health and high prevalence of periodontitis may hinder identifying
the effect of other factors. Moreover, the demographical description of the sample
showed homogencity in distribution of the confounding factors. The frequency of the
independent variable (risk factor) always accumulated to one extreme, therefore most of
the sample were nonsmoker (74.5%) and 88.8% were overweight and obese.
furthermore, absence of control group (Non-diabetic) may limit the possibility of
finding a significant effect of a periodontal risk factor.
Although, the data failed to show significant differences among the screened risk factors
(except gender), the tendency to have severe periodontitis was maintained in all of
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them.

Our data showed that older diabetic patients (≥ 40 years) had a marginal

significance with periodontitis severity, (p=0.09). Many studies suggested age as an
aggravating risk factor for PD (in the general population) and an association with
increased prevalence and severity of periodontitis.(146) Eke et al (2012), suggested that
older adults are more likely to have moderate to severe periodontitis when compared
with younger adults.(13) This is likely because of accumulative exposure to the causative
or predisposing factors, or presence of multi morbidity, and some studies suggested that
inflammatory mediators are increasing in older individuals even in the absence of
infective agents or physiological stress.(146) Mattout et al (2006) in an epidemiological
study examined 2144 adults in France, the study did not find a significant co relation of
age with diabetic patients.(135) Our findings and Mattout et al findings are in agreement
with Arrieta- Blanco et al 2003(147), Kun Lu and Chyu Yang in 2004 and with other
studies that involved patients with type I DM.(139) Additionally, Susanto et al (2011)
showed that age did not modify the effect of DM type 2 on periodontitis severity in
Indonesians.(134)
There was a significantly greater proportion of males with severe periodontitis
compared to females (p > 0.05) In the general population, being male is recognized as
the most prevalent risk factors for PD, whatever the age group, or periodontitis
definition, or geographical location.(2) Our data disagreed with the Susanto et al and
Mattout et al studies that neither age nor gender had significance with PD severity in
diabetic patients.(134, 135)
Obesity has been discussed and investigated in the periodontal literature as possible
periodontal risk factor for more than two decades; however, the association of BMI and
PD is still equivocal. Our data does not show any significance relation of obesity with
PD severity. Obesity can be measured by several means, BMI, waist circumference,
waist : hip ratio and body weight.(2) There is a possibility that one measure is more
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likely to be associated with PD. We did not identify studies that measure BMI
association with PD severity in diabetic patients.
Smoking and poorly controlled diabetes are recognized as true PD risk factors.(2, 45) Our
data showed that smoking had no significant association with PD severity in DM.
Subjects who are smokers and have DM are at more risk of tooth loss, which may mask
the disease extent. Subjects who smoked less or more than 10 cigarettes per day, use
shisha or qado were clustered in one category. Therefore, we speculate that the effect of
smoking in relation of PD might be weakened; however, we clustered them because of
the limited number of subjects in each group. We believed that self-reporting data
related to smoking are valid, as the percentage of people who reported being current or
former smokers had a tendency to severe periodontitis. Both smoking and diabetes are
reported to increase the prevalence and severity of periodontitis by 3 to 10-fold and can
accelerate periodontal destruction.(47, 148)
Contrary to our findings, Orbak et al (2002) found more severe periodontitis among
smokers than non-smokers with type 2 DM but with more periodontal

tissue

destruction in former smokers.(149) Our data also, disagreed with finding of Ganesan et
al (2017) who suggested a synergistic effect in sub-gingival microbiota(66), however,
most of the accepted biological plausibility of smoking and diabetes, relates to an
alteration in host response rather than a local effect on microbial environments.(46, 48)
Our results confirm the findings of Shamala et al(133) and Mattout et al.(135) They found
smoking had no significant impact in periodontal tissue in diabetic patients, however, as
their studies were controlled cross sectional studies, smoking appeared to have
significant impact on periodontal tissue of non-diabetic patients.
We hypothesized that duration of DM may increase the prevalence and severity of PD.
This was on the basis that diabetic patients with longer duration of DM will have a
longer exposure to the diabetic changes (including vascular effects). However, our data
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doesn’t reflect this hypothesis. We changed the cut off years (duration since subjects
diagnosed with DM), to 5 years and the other to10 years. There is no significant relation
between the duration of diabetes and the prevalence or severity of periodontal disease
and our findings are contrary to many studies including Bernick et al. 1975(150), Oliver
& Tervonen 1994(151), Firatli et al. 1997(152), Hsein Kun Ku et al. 2004(139), Al-shammari
et al. 2006(153), Kim et al. 2013(154), Shamala et al. 2017(133). There are a limited number
of studies which agreed with our findings, such as Sandberg et al (2000), which showed
diabetes duration or metabolic control of the disease was not related to periodontal
status.(155) Bakhshandeh et al (2007) also, found that duration of DM had no significant
relation with severity of periodontitis as measured by using the CPITN. (156) Rylander et
al. (1987) concluded the same, for group of type 1 DM patients who have history of
disease equal or more than 10 years.(157)
79.9% of subjects were reported to have had diabetes 5 years or more. We speculated
that most of subjects that reported to have DM for less than 5 years (20.1%) may in fact
have had DM more than 5 years. Our speculation is supported by data presented by
Beagley et al (2013) study, that concluded presence of 45.8%, or 174.8 million of all
diabetes cases in adults are estimated to be undiagnosed, ranging from 24.1% to 75.1%
across data regions.(158) Therefore, the “reported” diabetes duration is likely to be not
corresponding to the “actual” beginning of the DM. Additionally, the prevalence of
severe periodontitis was similar in subjects reported to have had the disease less than 5
years and those reported to have had DM 5-10 years. There was, however, a slight
increase in prevalence of severe periodontitis in subjects reported to have had DM for
more than 10 years. Moreover, tooth loss may account for the reduction in prevalence
and severity of the disease; nevertheless it represents the net result of the most advanced
form of periodontal disease.
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Lastly, patients with long duration DM, may have good DM control. It is well
documented that a longer duration of hyperglycemia is responsible for an increased
susceptibility of the diabetic patient to periodontal tissue break down.

5:4 Prevalence of non-severe periodontal disease and severe
periodontitis

among

controlled and uncontrolled

diabetic

patients:
The effect of glycemic control on periodontal status was first noted in the 1960s when,
Finestone and Boorujy suggested a negative effect of poor glycemic control on the
periodontal condition of diabetic patients.(159) Growing evidence of periodontal
treatment’s impact on glycemic control of diabetic patients provides further support of
the association of DM and PD. Taylor (2001) reviewed 34 studies addressing the effect
of glycemic control on PD. He found 19 studies suggested greater prevalence and
severity of PD among poorly controlled diabetic patients and 15 studies did not show
any significance difference.(3) The most alarming findings, came from a 2 year
prospective study of a sample of the Pima Indian community. This study suggested that
progression of alveolar bone loss was 11 fold greater among the uncontrolled diabetics
and there were no significant changes in the controlled diabetics, considering Hb A1c
9% as cut off for diabetic control.(160) Tsai et al (2002) conducted a US adult’s
population based study involving 4343 subjects aged 45 years and older, and their
results supported an association of poorly controlled diabetes with severe
periodontitis.(80)
A joint consensus report on the relationship between DM and PD, was recently
published by the International Diabetes Federation (IDF) and the European Federation
of Periodontology (EFP). This suggested, among people without diabetes, there is
a higher level of Hb A1c in those with periodontitis compared to those who have
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better periodontal health.(161) This suggestion was based on a recent publication by
Graziani et al (2017) who found a weighted mean difference in Hb A1c between the
groups was only 0.29% (95% CI, 0.20-0.37%, p<0.01).(162)
Multiple studies used different cut off measures for diabetic control. As an example, the
Taylor studies that involved a US population used 9 % (75mmmol/mol) and justified
the reference based on a bimodal study that investigated usage of fasting blood sugar
test, Hb A1c and an oral glucose tolerance test to detect the uncontrolled group in the
Pima Indian community.(163, 164) Other studies used 7%, 8% and 10%.(133, 139, 154) We
tested the relation of glycemic control to severity of PD with three cut off measurements
that suggested by the American Diabetic Association for non-pregnant adult diabetic
patients. We determined that 8% (64 mmol/mol) is the likely cut off point for our
sample based on earlier discussion. We found no significant difference in severity of
periodontitis at 53 mmol/mol, however, there was a significant difference when the cut
off was 64 mmol/mol, p= 0.04, OR 1.64 (95% CI 0.97-2.79). There was high statistical
significance difference when the cut off measurement was 48 mmol/mol, p= 0.007, OR
2.48 (95%

CI

1.3-4.9). At all tested cut off measures the prevalence of severe

periodontitis was more prevalent among the uncontrolled group. Figure (5)
Accepting that different studies set different targets for diabetic control, our findings are
in agreement with the result from Campus et al (2005)(132), Kaur et al (2009)(165) Kim et
al (2013)(154), Shamala et al (2017)(133) and Graziani et al (2017)(162). But contrast with,
Sandberg et al (2000)(155), Hesin Kun Lu et al (2004)(139) and Bakhshandeh et al
(2007)(156) who found no difference between diabetic control and periodontitis severity.
The Joint report of IDF and EFP took a balanced view in considering these findings.
This is likely because different studies used different definitions for periodontitis or its
severity or diabetic control, and most studies were cross sectional. The report mentioned
one cohort study that involved 42 diabetic patients and reported no significant
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association of Hb A1c with different severity of periodontal status.(161) Our statistical
analysis showed clearly the effect of different targets of Hb A1c in the same population.
It is possibly fair to advise use of longer diabetic control based on several measurements
of Hb A1c over 1-2 years and to use an individual target for each participant.
The hypothesis of poor glycemic control association with severe periodontal disease
came from cumulative effects of inflammatory changes, immune deficiency and
impaired synthesis in bone and collagen fibers and vascular changes caused by elevated
AGE-RAGE.(101) Therefore, long term poor glycemic control in PD susceptible patients
will likely effect severity of PD disease. Tooth loss also, increases among those patients
and this will have an impact on the PD prevalence and severity.(165) Some studies used
tooth loss to predict the severity of PD, however, teeth could be lost for other several
reasons, other than PD. The data of tooth loss is likely to be based in a recall, selfreported data from the subjects, which could have an impact on reliability and validity
of tooth loss etiology.

5:5 Prevalence of periodontal disease among diabetic patients with
diabetic complications:
Many studies confirm an association of DM with PD, and this relationship becomes
more obvious in patients over 40 years old. Also, studies are more supportive of an
increase in prevalence and severity of PD patients with inadequate metabolic control.
However, there are not enough studies to draw a conclusion in relation to diabetic
complications and periodontal disease prevalence and severity.
The joint report of IDF and EFP (2017) concluded, based on 13 studies, that a majority
suggested a higher association/risk between worse periodontal conditions and the
common

macro-vascular

(Cardiovascular)

and

micro-vascular

nephropathy, Neuropathic foot ulceration) diabetic complications.(161)
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(Retinopathy,

It is generally accepted that, all diabetic complications are likely to be found in patients
with long term poor metabolic control and an increased duration of diabetes.
Retinopathy was the least prevalent complication in our study (9%), indeed the data
analysis by cross tabulation with PD indicated a significant association between the
absence of retinopathy and severe periodontitis.
This is in contrast to four studies which reported the association of retinopathy with the
severity of PD. The Noma et al study suggested a significant relationship between PD
and severity of Diabetic Retinopathy (DR), with 3 fold higher risk of proliferative DR in
patients with PD, however, the method of periodontal assessment was not clear.(166)
Karjalainen et al. (1994)(167), Bacic et al (1988)(168) and Glavind et al (1968)(97) agreed
on an increased severity of PD in diabetic patients with DR. These studies used different
definitions of periodontal disease severity but all agreed in the final findings. However,
our findings agree with the Thorstensson et al (1996) study which found no significant
association of DR with PD.
Studies exploring the relation of cardiovascular complications are limited and
inconclusive. Chalmers et al (2010) in a 5 years prospective cohort study used selfreporting data from 10,958 subjects. The study used doubtful methodology to measure
periodontal status by using number of days that gingiva bleed over the preceding
year and subject self-counting of their natural teeth. They concluded that subjects with
type 2 DM who had fewer teeth had an increased risk of death from all causes including
cardiovascular and non-cardiovascular disease.(169) Another group investigated the
association of atherosclerosis and coronary heart diseases (CHD) with periodontitis by
using ultrasound to detect subclinical signs of heart disease among 6048 diabetics and
5257 non diabetics. After adjustment of several confounder factors for heart disease, the
study concluded that PD may increase the likelihood of subclinical atherosclerotic heart
disease and CHD.(170)
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Although Borgnakke et al review (2013) suggested that these results are not
generalizable,(93) the European research group on periodontology concluded in their
report that there is consistent and strong epidemiological evidence that periodontitis
increases the risk for future cardiovascular diseases and they suggested intervention
studies to provide further support for this conclusion.(171)
The biological plausibility of the association of periodontitis and atherosclerotic disease
and nephropathy is based on the synergistic effect of Advanced Glycation End Products
(AGEs, formed as result of poor controlled DM) and bacterial infection /inflammation
caused by progression of periodontitis. Both of them are responsible for the vascular
effects and altering the host response.(2, 101, 170)
The association of neuropathic foot ulceration and PD was investigated by Abrao et al.
(2010). The study used the CPITN and edentulism as indicators of PD severity, and
concluded that diabetic patients with neuropathic ulceration increased 10 fold in patients
diagnosed with moderate to severe periodontitis defined by CPI 3 and CPI4. The
adjusted OR was 6.6 after excluding the confounding factors.(172) Our findings did not
show a significant relation, although relatively the same methodology was used for
periodontal assessment and neuropathy assessments, however, the prevalence of severe
periodontitis was almost 60% in our sample.
Finally, the most prevalent diabetic complication in our sample was nephropathy
(36.1%). Chronic Kidney Disease (CKD) is defined as abnormalities of kidney structure
or function, present < 3 months, with implications for health. CKD associated with renal
function impairment could be diagnosed using the eGFR and Albuminuria.(173) We
based our statistical analysis on eGFR starting from < 90 mL/min/1.73 m², however,
most of the reviewed studies used eGFR < 60 mL/min/1.73 m², or proteinuria as a
reference for impaired renal function. Our higher threshold caused inclusion of 22.4%
as having mild impaired renal function, which could be reversible or appropriate for the
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subject's age. Nevertheless, changing of eGFR thresholds did not showed any statistical
significant association with PD severity.
The IDF & EFP (2017) report derived their conclusion of a possible CKD and
periodontitis relationship, based in one large study by Sharma et al (2016).(161) The
study incorporates NHANES III data and mortality data in the US population. The study
involved subjects diagnosed with CKD, who had a moderate impairment stage of renal
failure. They found a strong association between periodontitis (with or without
confounding factors, DM, Hypertension and Smoking) and increased subject’s
mortality, 9-13% from all causes of mortality, and 6-10% from CVD.(174) However, it is
unlikely to find one risk factor associated with disease of multifactorial etiology, and
relative contribution of each risk factor is difficult to established.
Our study disagreed with Thorstensson et al (1996) with regard to cardiac and renal
complications but agreed in finding no significant association of retinopathy with severe
periodontitis.(175) Two studies were based on a Pima Indian population, one suggested
that the presence of periodontitis could predict the development of overt nephropathy
and end stage of renal failure in patients with type 2 DM during the 22 years of followup.(90) The second study confirmed an association of cardio-renal complications with
PD and suggested that PD is a strong predictor of ischemic heart diseases.(91) However,
our data confirmed the findings of Karikoski et al (2002)(176), Bakhshandeh et al
(2007)(156) who found no association of PD and late diabetic complications.
Our data failed to show a significant association of PD with retinopathy, cardiopathy,
nephropathy and peripheral complications or with presence of any complication. These
findings confirm the IDF and EFP report (2017) summary that not all studies found an
association /risk between worse periodontal conditions and diabetic complications.
However, this is in contrast with the majority of the few published studies. This may
indicate an absence of association of those complications with PD or indeed add to the
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ongoing controversial results. The high prevalence of periodontitis (93.8%) among our
sample may mask the association hypothesis. The BPE also considers probing depths
4mm and above as periodontitis, which is a relatively shallow depth, and likely to
attract most of the subjects in a susceptible PD group (diabetes). Moreover, we found
that prevalence of screened diabetic complications in our study is much lower than the
reported prevalence in other studies based in Bahrain. Furthermore, the possibility of
increased tooth loss and missing sextants in patient with advanced PD may under
estimate the relationship of late diabetic complication and periodontitis.
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6.0 Conclusions, Limitations, Recommendations, and Strengths of
the study:
6.1 Summary and conclusion:
Periodontitis was very prevalent in this sample of diabetes. We assessed several
periodontal factors that may have a relationship with the prevalence and /or severity of
PD in diabetes. No other investigated risk factors showed a significant synergistic effect
except for gender.
Duration of diabetes, glycemic control and the development of late diabetic
complications were investigated as possible risk factors that may increase the severity
of periodontal disease. Diabetic patients with poor glycemic control were considered to
be responsible for a significant increase in severity of periodontal disease. Patients with
long duration of diabetes showed no significant association with severity of PD, which
may relate to their diabetic control and/or tooth loss. No association was found between
patients diagnosed with late diabetic complications and PD and this is likely because of
teeth mortality. Obesity and nephropathy were the most common co-morbidities that
were associated with DM among our sample. Periodontal care should be an integral
part of DM management.

6.2 Limitations of the study and recommendations:
1- The study was a cross sectional study without a control group, we recommend
involvement of a control group and where possible pre diabetic patients to
investigate the prevalence and severity of periodontal disease with different effect
(if any) of periodontal risk factors in these groups.
2- We used the Basic Periodontal Examination index as a full mouth screening
index. The index may give an indication of PD prevalence and severity and the
code interpretations have not changed since 1980s which makes the data
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comparable with the world periodontal bank of WHO, however, it may
overestimate the problem size. Therefore, most recent studies use a full mouth
probing chart or used the clinical attachment loss and probing depth to define the
periodontitis in population based studies, although the calibration seems to be
more challenging compared with BPE.
3- We used the Hb A1c recorded closest to the examination date. This indicated
diabetic control over the last 3 months, depending on the date of the test result.
Consecutive Hb A 1c results over longer period of time, such as 2 years, will give
a better indication of metabolic control, which may better correlate with slowly
progressing chronic PD.
4- In cases where diabetic information was not reported, the variable was coded as
missing/absent in the data base. This is likely to effect the estimation of
prevalence of diabetic complications. We recommend an up to date medical
examination at the time of PD examination unless done recently.
5- We used the eGFR as a reference for nephropathy complications. While this may
indicate presence of overt nephropathy, it did not detect sub clinical cases. We
recommend the inclusion of proteinuria (Microalbuminuria and Macroalbuminuria) to detect the early stage of CKD and confirm the diagnosis in
patients with eGFR 60 to 90 ml/min/1.73 m².
6- We did not use the number of lost teeth as a parameter to investigate the effect of
the lost teeth in testing hypotheses. However, tooth lost may have occurred for
reasons other than periodontal disease.
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7- We recommend the inclusion of plaque index and iatrogenic restorative risk
factors that affect periodontal condition such as open margin and over contour, as
we noticed during the clinical examination their effect in a number of patients.

6.3 Strengths of the study:
1- The power of the study was high; the recommended sample size by an
epidemiologist was 89 subjects and we examined 243 subjects. The study
involved stratified randomly selected sample from 5 health centers in Bahrain.
2- The participants were examined by two calibrated examiners blinded to the
diabetic information. This significantly reduces bias.
3- The study assessed the effects of diabetic duration, glycemic control and
presence of diabetic complications on the severity of periodontal diseases in one
cross sectional study.
4- Most of periodontal risk factors were investigated in the study and this reduced
the possibility of a masking effect of other well-known periodontal risk factors,
such as smoking.
5- The data was collected by direct interview to ensure understanding of the
questions.
6- The diabetic information was retrieved from the electronic diabetic assessment
to increase the validity of information.
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Appendix II. Informed consent forms

استمارة

إقرار بالموافقة للمشاركة في البحث

اسم الباحث :د .طه أحمد علي عبدهللا
عنوان الدراسة  :قياس إنتشار أمراض اللثة في مرضى السكري في المراكز الصحية في البحرين.
أنا الدكتور طه عبدهللا  ،أكمل دراساتي العليا في تخصص أمراض وعلوم اللثة .أقوم بهذا البحث لدراسة مدى انتشار
أمراض اللثة عند مرضى السكري .يعتبر مرضى السكري منتشر نسبيا ً بشكل كبير في البحرين ،ويسعى هذا البحث
لتحديد حجم انتشار أمراض اللثة لديهم.
هدف البحث :يهدف البحث بشكل أساسي لقياس مدى إنتشار أمراض اللثة في مرضى السكري
عملية االختيار :جميع مرضى السكرى الذين يتابعون مع عيادة األمراض المزمنة بالمركز الصحي  ،هم مدعوون
للمشاركة في البحث في حالة تم اختيارهم .المشاركة في هذا البحث طوعية وليست إجبارية  ،أي كان اختيارك  ،لن
يكون لذلك تأثير في الخدمات المقدمة لك في المركز الصحي.
خطوات البحث:
 .1سيتم تحويلك من عيادة األمراض المزمنة لعيادة صحة الفم واألسنان.
 .2بعد موافقتك على البحث  ،ستقوم فنية صحة الفم واألسنان بمساعدتك في مأل استبيان صحة الفم واألسنان .فريق
البحث يتطلع لمجموعة من مرضى السكري الذين تنطبق عليهم معايير معينة ليحصل على معلومات صحيحة من
خالل البحث ،وهذا قد ال يتطلب منك أن تكمل مراحل البحث الثالث .وهذا بالتأكيد ،ال يؤثر على الخدمات التي تتلقاها
في المركز الصحي .يستغرق االستبيان  10-5دقائق.
 .3سيقوم أحد الفاحصين ضمن فريق البحث بفحص بسيط للثة لمدة  5دقائق تقريباً.
 .4يقوم الباحث وبمساعدة ممرض/ممرضة عيادة األمراض المزمنة بأخذ بعض المعلومات الخاصة بحالة السكري.
الفوائد /واألعراض الجانبية :هذه خدمات عادية تقدم لجميع المرضى ،ال يوجد خطر معين على صحتك نتيجة هذا
البحث .فائدة هذا البحث تكمن في قياس انتشار أو غياب أمراض اللثة لمرضى السكري ،وهذا سيوفر معلومات بقدر
من األهمية  ،قد يستفاد منها إلنشاء برنامج وقائي.
الخصوصية :المعلومات التي يتم جمعها من هذا البحث سرية وخاصة ،ستحفظ في مكان ال يستطيع أي أحد الوصول
إليه سوى فريق البحث ،سيكون لجميع المعلومات الخاصة بك رقم معين بدل اسمك أو رقمك الشخصي ،فريق البحث
فقط سيمكنه التعرف على رقمك ،لن يتم مشاركة أي أحد بهذه المعلومات.
كيفية التواصل :إذا كان لديك أي سؤال  ،حاليا ً أو مستقبالً ،أو حتى بعد االنتهاء من الدراسة  ،بإمكانك التواصل مع
الباحث بطرق التواصل التالية:
االسم  :طه عبدهللا
العنوان :وزارة الصحة – خدمات صحة الفم واألسنان -مملكة البحرين ص ب 12
هاتف00973-39181454 :
البريد االلكترونيtaha.abdulla@mbru.ac.ae :
هذا البحث تمت الموافقة عليه من قبل لجنة البحوث في جامعة محمد بن راشد للطب والعلوم الصحية في دبي ،ومن
قبل فريق دعم البحوث في مكتب المراجعة الطبية في وزارة الصحة بمملكة البحرين .هذه اللجان من مهام عملها،
التأكد من عدم وجود أي نوع من الضرر على المشاركين في البحث .إذا كنت ترغب بمزيد عن المعلومات عن اللجنة
البحرينية ،بإمكانك التواصل مع مكتب المراحعة الطبية في وزارة الصحة  ،هاتف  ،00973-17286052فاكس
 ،00973-17286651والبريد اإللكتروني .RTST@health.gov.bh
لقد قمت بقراءة المعلومات السابقة ،أو قد تمت قرائتها لي .لقد كانت لدي الفرصة الكافية لتوجيه األسئلة لفريق
البحث ،وقد تمت اإلجابة عليها بصورة مناسبة .إني أقر بالموافقة الطوعية للمشاركة في هذا البحث.
اسم المشارك. ----------------------- :
التاريخ ---------------------------- :

توقيع المشارك--------------------- :
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Informed Consent Form

Principle Investigator: Taha Ahmed Ali Abdulla
Study Title: The prevalence of periodontal diseases among diabetic patients in local health
centers in Bahrain.
I am Dr Taha Abdulla, doing my post graduate study in field of gum diseases and science. I am
doing research on gum diseases in patient diagnosed with diabetes mellitus. This problem is
relatively common in Bahrain and we are working to provide information about the size of gum
diseases problems in them.
Purpose of the research: The main goal is to measure the prevalence of gum diseases in
diabetic patients.
Participant selection: All the diabetic patients that attending the NCD clinic are inviting to
participate in the research project. Your participation in this research is entirely voluntary. It is
your choice whether to participate or not. Whether you choose to participate or not, all the
services that you receive at this health centre will continue and nothing will change.
Description of the Process:
 The NCD clinic team referred you for the Dental hygienist room.
 After you signed the informed consent sheet. The dental hygienist will help you to fill in dental
questionnaire. We are looking for certain group that meet certain criteria to make our findings
valid for the purpose of the study, this may end up without complete participation in the study,
this will definitely not change the routine care received by our clinic. The questionnaire takes 5
-10 minutes of your time.
 Gum examination will be done by one of the examiners and likely will take around 5 minutes.
 Dr Taha Abdulla with help of NCD clinic nurse will retrieve some of your diabetic related
information.
Benefits /Side Effects: This is a routine care provide in the Local Health centres to all Patients,
no specific risk related to the examination is expected. The benefit of the research is to measure
the presence and absence of gum diseases. This well provides data of importance level to
develop preventive program.
Confidentiality: Information obtained from the questionnaires and examinations is confidential.
Only the researchers will have access to them, no-one will be able to see them. Any information
about you will have a number on it, instead of your name or CPR. Only the researchers will
know what your number is.
Who to Contact
If you wish to ask questions any time, you may contact the Principle investigator:
Name: Taha Abdulla
Address: Ministry of Health- Bahrain B.O Box 12. Oral and Dental Health Services
Telephone number: 00973-39181454
E-mail: taha.abdulla@mbru.ac.ae
This proposal reviewed and approved by ethical committee of Mohammed bin Rashed
University of medical and health science in Dubai and research technical support team of
medical review office in Ministry of Health in Bahrain.
I have read the foregoing information, or it has been read to me. I have the opportunity to
ask questions about it and any questions that I have asked have been answered to my
satisfaction. I consent voluntarily to participate as a participant in this research.
Name of Participant……………………... .

Signature of Participant ………………….. .

Date………………...
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Appendix III. Data collection forms
The Dental Questionnaire
The prevalence of periodontal diseases among diabetic
patients in local health centers in Bahrain
 ID

number

HC

 Age:
 Gender:
1- Male
 Nationality:
1- Bahraini

2- Female
2- Non Bahraini

 Is there a history of diabetes in your family?
1- Yes
2- No
3- I don’t know
 How many years since you had been diagnosed with diabetes mellitus?
1- Less than 5 years

2- 5-10 years

3- More than 10 years

 How often do you come to the health center for monitoring your Diabetes?
1- Less than 3 months 2- Every 3months 3- Every 3-6 months 4- More than 6 months
 Do you think that your teeth and gums could be affected by diabetes?
1- Yes
2- NO
3. I don’t Know
 How often do you visit your dentist or Dental hygienist?
1- Regularly, 3 months
2- Regularly 3-6 months
3- Yearly
 What kind of gum treatment received in the last year?

4- Irregular

1- I did not receive 2- Oral advice 3- Teeth Cleaning 4- Gum surgery 5- Limited
 Did any member of your family have gum disease or teeth removed because they
were loose?
1- Yes
2- No
3- Possible
 How many times do you smoking?

4- I don’t Know

1. Non-smoker
2- Current Smoker
3- Former smoker
 Did you use any medications (OTHER THEN DIABETES MEDICATIONS) for
considerable period of time?
1- No

2- Yes (Medications list retrieved electronic file)
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The Dental Questionnaire
The prevalence of periodontal diseases among
diabetic patients in local health centers in Bahrain

 Did you use antibiotic during last 6 months?
1- Yes
2- No
 How many times do you brush your teeth?
1- Occasionally 2- One time daily 3- More than one time 4- I did not brush my teeth.
 Have you noticed any change in your gums since being diagnosed with
diabetes?
1- Yes

3- I don’t know

2- No

 How many teeth have been lost because they were become loose?
1- None of them

2- One tooth

3- More than 1

4- I don’t know

Thanks for your participation in this survey, you have been given valuable
information that may have an impact on the development or improve of
preventive strategies.

Note:
The next step is a gum examination, will be done by one of the examiners and likely will
take around 5 minutes
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Periodontal and medical data
The prevalence of periodontal diseases among
diabetic patients in local health centers in Bahrain

 ID number

HC

 BPE:

DM
Gingivitis

+ ve

- ve

DM
Periodontitis
N

umber of teeth___________ .
 Type of the DM?
1- Type I

2- Type II

 Last reading of HBA 1 C is _____________mmol/mol.
 BMI ______________ Kg/m2
 Presence of diabetic complications?
12345-

Retinopathy.
Cardiovascular complication.
Nephropathy.
Peripheral complications.
None of above.
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+ ve

- ve

إستبيان صحة الفم واألسنان
قياس إنتشار أمراض اللثة في مرضى السكري في
المراكز الصحية في البحرين

 الرقم التسلسلي:

اسم المركز:

 العمر________ :
 الجنس:
 .1ذكر

 .2أنثى

 الجنسية :
 .2غير بحريني

 .1بحريني

 هل هناك أحد من أفراد العائلة مصاب بمرض السكري؟
 .1نعم

 .3ال أعلم

 .2ال

 متى تم تشخيصك بإصابتك بمرض السكري؟
 .1أقل من خمس سنوات

 .3أكثر من  11سنوات

 11-5 .2سنوات

 كم مرة في الغالب تقوم يزيارة المركز الصحي لمتابعة حالة السكري لديك؟
 .1أقل من  3أشهر

 .3من  6 -3أشهر

 .2كل  3أشهر

 .4أكثر من  6أشهر

 هل تعتقد بأن مرض السكري قد يؤثر على صحة أسنانك أو لثتك؟
 .1نعم

 .2ال أعتقد

 .3ال أعرف.

 كم مر في الغالب تقوم بزيارة طبيب األسنان أو فني صحة الفم واألسنان؟
 .1بإنتظام ،كل  3أشهر

 .2بإنتظام 6-3 ،أشهر

 .3سنويا ً

 .4بشكل غير منتظم

 ما هو نوع عالج اللثة الذي قمت به في السنة الماضية؟
 .1لم أقم بأي نوع من العالجات  .2نصائح لألسنان  .3تنظيف لألسنان  .4جراحة في اللثة .5عالج محدود.
 هل هناك أحد من أفراد العائلة تم تشخيصه بوجود أمراض في اللثة أو تم خلع أحد أسنانه ألنها تتحرك؟
 .1نعم

 .2ال

 .3من المحتمل

 .4ال أعلم.

 كم مرة تقوم فيها بالتدخين ؟
 .1ال أدخن

 -2مدخن

 -3أنا مدخن سابقا ً

 هل قمت باستخدام أدوية بشكل مزمن (باسثناء أدوية السكري) لمدة طويلة ؟
 .1ال

 -2نعم ( قائمة األدوية ستسجل من الملف االلكتروني)
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إستبيان صحة الفم واألسنان
قياس إنتشار أمراض اللثة في مرضى السكري في
المراكز الصحية في البحرين
 هل قمت باستخدام مضاد حيوي في آخر ستة أشهر ؟
 .1نعم

 -2ال

 كم مرة تقوم بتفريش أسنانك؟
 .1أحيانا أقوم بالتفريش
أسناني

 .3أكثر من مرة يوميا ً

 .2مرة يوميا ً

 .4أنا ال أفرش

 هل الحظت وجود تغيير في صحة اللثة لديك بعد أن تم تشخيصك بمرض السكري؟
 .1نعم

 .2ال

 .3ال أعلم

 كم عدد األسنان التي تم خلعها لديك بسبب تخلخها (زيادة حركتها)؟
 .1ال يوجد

 .2سن واحد

 .3أكثر من سن

 .4ال أعلم

شكراً لمشاركتك في هذه االستبيان ،قد قمت بإعطائنا معلومات ثمينة وذلك يمكن أن يكون له
األثر في إنشاء أو تطوير استراتيجيات وقائية
مالحظة :بعد قليل  ،سيقوم أحد الفاحصين ضمن فريق البحث بفحص بسيط للثة لمدة  5دقائق تقريباً.
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The prevalence of periodontal disease among
diabetic patients in local health centers in Bahrain
Participants names and codes (Model)
Name of HC: ________________
Code: ___________
Recorder: __________
No.

Name of
Subject

Serial number

Date of
participation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
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Code

Comment

Appendix IV. Data collection sheet interpretation
Interpretation of the Dental Questionnaire
The Prevalence of Periodontal Disease Among Diabetic Patients in
Local Health Centers in Bahrain
 ID number

HC The first letter(s) of the The participant given number in
selected health center sequence of examination staring from 1

 Age: The age of the subject taken in years depend in the ID card.
 Gender: The gender of the subject taken from the ID card.
1- Male

2- Female

 Nationality: The nationality of the subject depend in the Bahrain ID card without looking for
their origin.
1- Bahraini

2- Non Bahraini

 Is there a history of diabetes in your family?
1- Yes

2- No

3- I don’t know

The family including, father, mother, brothers, sisters and grandparents. The question did not
include sons, daughters, husband, wife and other relatives. It included life or dead family
member, type 1 or type 2 diabetes. if the subjects cannot re call the history well, I don’t know
was selected.
 How many years since you had been diagnosed with diabetes mellitus?
1-Less than 5 years

2- 5-10 years

3- More than 10 years

Duration stared since patient informed that he/she had diabetes mellitus and started on diabetic
management. It is not including any time since the participant diagnosed with gestational
diabetes unless it is continuing after pregnancy.
 How often do you come to the health center for monitoring your Diabetes?
1- Less than 3 months

2- Every 3 months

3- Every 3-6 months
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4- More than 6 months

The question intended to explore the monitoring frequency with diabetologist and did not
include any visit to the general physician or diabetic nurse or visit to collect the antidiabetic
medication, insulin injection or lancet.
 Do you think that your teeth and gums could be affected by diabetes?
1- Yes

2- NO

3- I don’t know

The participants were helped to give his/her belief in any relation of gum disease and
diabetes. Example was given, such as relation of eye or kidney problems to the diabetes. No was
circled when the participant mentioned that no relation between both of them. I don’t know, was
selected when the participant not sure or don’t know of any relation.
 How often do you visit your dentist or Dental hygienist?
1- Regularly, 3 months

2- Regularly 3-6 months

3- Yearly

4- Irregular

The most often visit frequency was selected. The question not interested in regular visit because
of orthodontic treatment or other currently active treatment.
 What kind of gum treatment received in the last year?
1- No, I did not receive 2- Oral hygiene advice 3- Cleaning of teeth 4- Gum surgery 5- Limited
The received treatment should be limited to last 12 months and did not include any earlier time.
Limited gum treatment selected when the scaling takes less than 30 minutes excluding time of
oral hygiene advise or the subjects reported laser therapy without scaling. More than one could
be selected.
 Did any member of your family have gum disease or teeth removed because they were
loose?
1- Yes

2- No

3- Possible

4- I don’t Know

The question aimed to trace the genetic background of the participant. The family including,
father, mother, brothers, sisters and grandparents. The question did not include sons, daughters,
husband, wife and other relatives. Teeth should be removed due to increased mobility, when the
participant could not re call the reason of tooth loss, I don’t know to was selected. when tooth
loss due to caries or trauma or due to any other reason rather teeth mobility. No, was selected. if

107

the teeth where loss due to mobility in presence of history of smoking or diabetes, the third
option (possible) was selected. If there is uncertainty of the answer, I do not know was circled.
 How many times do you smoking?
1- Non-smoker

2- Current Smoker

3- Former smoker

Non-smoker included those participants that never smoked, negative smoker and/or they smoke
for limited time (less than 5 years) and amount. Former smoker included any kinds of smoking
used for considerable period of time and amount. Current smoker included current smoking of
any kinds (Cigarettes, shisha, Qado)
 Did you use any medications (OTHER THEN DIABETES MEDICATIONS) for
considerable period of time?
1- No

2- Yes (Medications list retrieved from the electronic file)

The medications should be currently used to control chronic illness or taken as prophylactic or
due to another reasons. The listed medications divided according to their significance to
presentation or progression of periodontal disease based in the current knowledge. The
following table shows the likely kind of relation of the used drugs to the periodontal disease.
1- No relation
There is no evidence of presence
of relation between the drug and
periodontal disease

Drugs to control Cholesterol level
All anti-hypertensive drug except
calcium channels blockers
Analgesics, non-steroidal antiinflammatory drugs and Opioids)
Vitamins
Drugs to manage uric acid, renal
stones)
Minerals (calcium, Iron
supplements)
Anti-depressant and anti-anxiety
drugs
Drugs to manage gastric
regurgitation, irritable bowel
syndrome (except steroids)
Antidepressant drugs
Anti-psychotic
Laxative medications

2- Less Possible
There is limited evidence
suggest a
relation of
the drug and progress or
presentation
of
periodontal diseases
Amlodipine
Felodipine
Topical
or
systemic
corticosteroids
Warfarin
Plavix
Bi phosphonates
Sodium viberate
Tegretol (carbamazepine)
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3- More possible
There is evidence suggest
relation between the drug and
presentation of periodontal
disease
Nifedipine
Cyclosporine A
phenytoin
immune suppressants

 Did you use antibiotic during last 6 months?
Any completed course of prescribed antibiotic used with in the last 6 months either for dental or
non-dental reasons was included.
1. Yes

2- No

 How many times do you brush your teeth?
The current and most often brushing history of dentate participant recorded, any brushing habits
that did not included tooth brush regard as not brushing.
1- Occasionally, brushing 2- One time daily 3- More than one time 4- I did not brush my teeth
 Have you noticed any change in your gums since being diagnosed with diabetes?
Yes, was selected, when the patient mentioned any specific changes related to the periodontal
disease (PD) such as gingival swelling or bleeding, teeth mobility, longer teeth, increased space
between teeth, changes of gingival position, or other signs or symptoms that might related to
PD. I do not know, was selected for participant that mentioned some changes but not related to
the PD like burning sensation.
1- Yes

3- I don’t know.

2- No

 How many teeth have been lost because they were become loose?
The question interested in teeth fall down or removed due to definitive history of increased
teeth mobility. It did not include any other reasons, like trauma, caries, extraction due to
orthodontic treatment or other causes. If there is any doubt about reason of extraction, I don’t
know was selected.
1. None of them

2- One tooth

3- More than 1
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4- I don’t know

Interpretation of the periodontal and medical data
The prevalence of periodontal diseases among diabetic patients in
local health centers in Bahrain
HC The first letter(s) of the The participant given number in
selected health center
sequence of examination staring from 1

 ID number

 BPE:

The Basic periodontal examination guidelines of British Dental Association for 2016 e used
to interpret the findings.
0

Pockets <3.5mm, no calculus/overhangs, no bleeding on probing (black band entirely visible)

1

Pockets <3.5mm, no calculus/overhangs, bleeding on probing (black band entirely visible)

2

Pockets <3.5mm, supra or subgingival calculus/overhangs (black band entirely visible)

3

Probing depth 3.5--‐5.5mm (black band partially visible, indicating pocket of 4-5 mm)

4

Probing depth >5.5mm (black band disappears, indicating a pocket of 6 mm or more)

*

Furcation involvement

X

for sextant that no eligible for examination
DM
Gingivitis

+ ve (1)
Bleeding on probing

- ve (0)
No Bleeding on Probing
DM

Periodontitis

+ ve (1)
Given to code numbers
3 and 4 with or without furcation

- ve (0)
Given to code numbers
0, 1 or 2

 Number of teeth ___________ . Type of the DM?
1- Type I

2- Type II

Type of DM recorded according to the diagnosis written in diabetic electronic sheet.
 Last reading of HBA 1 C is ________mmol/mol.
Last reading closest to the date of examination was recorded.
 BMI is ___________Kg/m2.
Last reading closest to the date of examination was recorded.
 Presence of diabetic complications?
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-

Complication considered present, when the patient clinically tested by clinical
examination and/or other tests listed in DM Monitoring sheet.

-

In Cardiopathy, the data based in chronic diseases listed in the patient file.

-

In case of nephropathy, the data based in Estimated Glomerular Filtration Rate (eGFR)
that retrieved from the system, the closest reading to the date of examination
considered.
Stage
1
2
3
4
5

Description eGFR (Ml/min/1.73m2)
Normal
Mild
Moderate
Severe
Renal
failure

> 90
60-89
30-59
15-29
< 15

-

Data based on registered information in the DM monitoring sheet only.

-

If the there is no registered data on the DM monitoring sheet (except cardiopathy,
chronic disease list considered), the data considered missing.

1- Retinopathy complications: Included clinically tested, proliferative and non-proliferative or
retinal detachment diagnosed cases.
2- Cardiovascular complications: Included ischemic heart diseases, Stroke or other vascular
disease that might result from atherosclerosis.
3- Nephropathy complications: Depend on the estimated glomerular filtration rate and include
stages of renal impairment.
4- Peripheral complications: Included clinically tested and confirmed. Also, it included foot
problems, toes or foot gangrene and amputation.
5- None of above: It was selected when there was none of the above mentioned conditions.
The registered data of the last examination in participant electronic file recorded.
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Appendix V. Diabetic complication sheet
Diabetic complications*:
1. Peripheral, Neural, Foot examination:


Dry:

Right: a- Present

b- Absent

Left: a- Present b- Absent



Ulcer:

Right: a- Present b- Absent

Left: a- Present b- Absent



Tinea pedis:

Right: a- Present b- Absent

Left: a- Present b- Absent



Doralis Pedis:

Right: a- Present b- Absent

Left: a- Present b- Absent



Posterior Tibial:

Right: a- Present b- Absent

Left: a- Present b- Absent



Peripheral neuropathy: Right: a- Present b- Absent

Left: a- Present b- Absent



10mg monofilaments:

Right: a- Present b- Absent

Left: a- Present b- Absent



Tuning fork:

Right: a- Present

b- Absent

Left: a- Present b- Absent



Neurothesiometer

Right: a- Present b- Absent

Left: a- Present b- Absent



2- Retinal examination:
Non proliferative Retinopathy
Right: a- Present



b Absent

b- Absent

Left: a- Present

b- Absent

b- Absent

Left: a- Present

b- Absent

Left: a- Present

b- Absent

Macular edema
Right: a- Present



Left: a- Present

Proliferative Retinopathy
Right: a- Present



b- Absent

Non or rare microaneyrsim
Right: a- Present

b- Absent



3- Cardiovascular**:
ECG.

a- Normal

b- Abnormal



Chest X – Ray

a- Normal

b- Abnormal



4- Nephropathy:
Estimated glomerular filtration rate:

a- > 90 (Normal)

b- < 90 (Abnormal)



Albumen urea:

a- Present

b- Absent

*Due to technical issue, we could not print out the diabetic assessment sheet from the electronic
system. The underlined examinations considered to record presence and absence of diabetic
complications.
** The presence and absence of cardiovascular complications retrieved from the chronic
diseases list of the subject.
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Appendix VI. Letter to Chief of Dental and Oral Health Services to
provide logistic support of the study.
السيدة الفاضلة  /الدكتورة تغريد عمران أجور المحترمة
رئيس خدمات صحة الفم واألسنان – وزارة الصحة
الموضوع :القيام بدراسة مدى انتشار أمراض اللثة لدى مرضى السكري في المراكز الصحة في البحرين
أطيب التحيات؛
ف يطيب لي أن أشكركم على سعيكم لتسهيل مهمة إجراء البحث الذي يهدف بشكل أساسي لقياس مدى
انتشار أمراض اللثة في المرضى الذين يعانون من مرض السكري في المراكز الصحية بمملكة البحرين .وأود أن
أطلعكم بأن لجنة البحوث الطبية التابعة لوزارة الصحة قد أوصت في موافقتها إلجراء البحث أن يقوم أكثر من
فاحص للمشاركة في البحث .وإستجابة لطلب للجنة ،فقد قمت بجلسات تدريب للدكتورة ليلى العصفور (طبيب أسنان
في مركز محمد جاسم كانو الصحي) لضمان أكبر تطابق ممكن في طرق القياس لمؤشرات البحث.
أتقدم برسالتي هذه طالبا ُ منكم الموافقة على االستعانة بالدكتورة ليلى العصفور في بعض األيام إلكمال
جمع البيانات الخاصة بالبحث ،علما ً بأن ذلك سيكون بالتنسيق مع مسؤولة المنطقة الصحية الخامسة لضمان سير
العمل بصورة ال تؤثر على الخدمات المقدمة للمرضى.
المراكز الصحية المشمولة في البحث:
 -1المنطقة الصحية األولى :مركز الشيخ سلمان الصحي.
 -2المنطقة الصحية الثانية :مركز البالد القديم الصحي.
 -3المنطقة الصحية الثالثة :مركز يوسف إنجنير الصحي.
 -4المنطقة الصحية الرابعة :مركز حمد كانو الصحي.
 -5المنطقة الصحية الخامسة :مركز مدينة حمد الصحي.
متطلبات البحث :عدد  25طقم لفحص اللثة ويتكون من ()Mirror and WHO probe
خطة العمل في المراكز الصحية المتبقة :هذا الجدول األولي الذي تم إعداده مع مراعاة جدول عيادة األمراض
المزمنة وعيادة السكري بمختلف المراكز الصحية:
اليوم
األحد
األثنين
الثالثاء
األربعاء
الخميس
األحد
األثنين
الثالثاء
األربعاء
الخميس
األحد
األثنين
الثالثاء
األربعاء
الخميس

التاريخ
2017/3/22
2017/3/27
2017/3/22
2017/3/22
2017/3/30
2017/4/2
2017/4/3
2017/4/4
2017/4/5
2017/4/2
2017/4/2
2017/4/10
2017/4/11
2017/4/12
2017/4/13

المركز الصحي
مركز الشيخ سلمان الصحي
مركز حمد كانو الصحي
مركز الشيخ سلمان الصحي
مركز حمد كانو الصحي
مركز الشيخ سلمان الصحي
مركز حمد كانو الصحي
مركز يوسف إنجنير الصحي
مركز مدينة حمد
مركز مدينة حمد
مركز الشيخ سلمان الصحي
سيتم تحد الحاجة حسب النقص في عينة الفحص
مركز يوسف إنجنير
سيتم تحد الحاجة حسب النقص في عينة الفحص
مركز البالد القديم الصحي
مركز البالد القديم الصحي
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كما ألتمس منكم الموافقة على استخدام عيادة فني األسنان في الفترة المسائية في مركز البالد القديم في
حالة الحاجة لذلك ،وذلك في يومي األربعاء والخميس كما هو موضح بالجدول أعاله.
أقدر جداً اهتمامكم لمحاولة المساعدة إلجراء هذا البحث الذي يهدف لتوفير قاعدة معلومات أساسية لمدى
انتشار أحد أكثر أمراض األسنان شيوعا ً في أحد أكثر األمراض المزمنة كلفة من الناحية الصحية واالجتماعية
واالقتصادية في مملكة البحرين.
ونسأل هللا التوفيق لنا جميعاً

مقدم الطلب :د .طه أحمد علي عبدهللا
طبيب مقيم في قسم اللثة
كلية حمدان بن محمد لطب األسنان
جامعة محمد بن راشد للطب والعلوم الصحية
هاتف رقم45818393 :
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Appendix VII. Basic Periodontal Examination (BPE) criteria.

Score

Criteria

Treatment need

Interpretations

No pockets >3.5 mm,
No calculus/overhangs,
0

No bleeding after probing

No need for
periodontal treatment

Healthy status

(black band completely visible)
No pockets >3.5 mm,

1

No calculus/overhangs,

Oral hygiene instruction

but Bleeding after probing

(OHI)

Gingivitis

(black band completely visible)
No pockets >3.5 mm,
2

but supra-or sub gingival
calculus/overhangs
(black band completely visible)

OHI, removal of plaque
retentive factors, including
all supra- and sub gingival
calculus

Probing depth 3.5-5.5 mm
3

(black band partially visible, indicating
pocket of 4-5 mm)
Probing depth >5.5 mm
(black band entirely within the

4

pocket, indicating pocket of 6 mm or
more)
Furcation involvement

*

OHI,
Root Surface Debridement
(RSD)
OHI, RSD.
Assess the need for more
complex treatment; referral
to a specialist may be
indicated.
OHI, RSD. Assess the need
for more complex treatment;
referral to a specialist may
be indicated.
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