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Abstract:
Background:

Previous studies have shown possible association between periodontal diseases and Diabetes Mellitus (DM), Cardiovascular Disease (CVD) and
Adverse Pregnancy Outcomes (APO). Increasing the knowledge of physicians and dentists regarding the association between periodontal disease
and systemic diseases should improve their ability to provide a high standard of treatment for the disease and prevent its consequences. In our
study, we sought to identify knowledge gaps in the awareness of the relationship between systemic and periodontal diseases among dentists and
physicians from the Kingdom of Saudi Arabia and the State of Kuwait.

Methods:

A cross-sectional study was performed with a convenient sample of selected physicians and dentists in Saudi Arabia and Kuwait using a self-
developed structured questionnaire. Physicians’ and dentists’ awareness were assessed regarding current evidence of the relationship between
systemic diseases and conditions (DM, CVD, APO) and periodontal diseases.

Results:

A total of 134 (21.5%) of the identified physicians and 485 (78%) of the identified dentists participated in this study. More than half of the
participants (52.1% physicians and 67.5% dentists) agreed that there is a relationship between periodontal diseases and DM, CVD and APO.
Dentists had a statistically higher level of awareness compared with the physicians. The findings related to the awareness of the dentist sub groups
highlighted that periodontists were significantly more likely to have a good level of knowledge.

Conclusion:

Within the limitations of this study, we concluded that the awareness of physicians and dentists regarding the relationship between periodontal
diseases and systemic diseases (DM, CVD, APO) is generally low, Therefore, improved collaboration between medical and dental health providers
is recommended.
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1. INTRODUCTION and can impact the physical and psychosocial quality of life.
Oral health is fundamental to overall health, wellbeing and Periodontitis, a leadipg cause of tooth 1_055 in adults, is a

quality of life. It is highly valued by society and individuals complex, multifactorial, inflammatory disease of the sup-

porting structures of the teeth [1]. Gingivitis and periodontitis,
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Globally, the presence of deep periodontal pockets (=6
mm) varies from 10% to 15% in adult populations. However,
the prevalence of periodontal disease varies with race and
geographic regions [4]. Chronic periodontitis is regarded as the
second most prevalent oral disease across the globe and is the
sixth most frequent illness on the Global Disease Burden list
[5]. This has been assumed to remain constant from 1990 to
2020 [6].

Oral health and general health are integral to each other,
with a two-way relationship. The link between oral and
systemic diseases is well documented in the dental and medical
literature. As evidenced by several systematic reviews and
meta-analysis, Diabetes Mellitus (DM) is a well-known risk
factor for periodontitis and periodontitis adversely affects
glycaemic control even in non-diabetic individuals leading to
the development of type 2 diabetes [7, 8]. There is substantial
evidence, especially with systematic reviews and meta-
analysis, on the association between periodontitis and, Cardio-
Vascular Disease (CVD) [9, 10], cerebrovascular disease [11],
metabolic syndrome [12], arterial hypertension [13], chronic
renal failure [14], obesity [15] and autoimmune disease such as
rheumatoid arthritis [16] and systemic lupus erythematosus
[17].

Apart from this, increased adverse pregnancy outcomes
(APO), mainly the risk of preterm birth and low birthweight
are linked to periodontitis [18]. Moreover, pregnancy
complications, preeclampsia [19] and gestational diabetes
mellitus [20] also show association with periodontitis. Pre-
sently, according to available evidence, there is a positive
association between periodontal disease and oral cancers [21].
Systematic reviews and meta-analysis also demonstrate a
significant association between anxiety, depression as well as
erectile dysfunction and chronic periodontitis [22, 23].

Periodontal treatment is pivotal in the management of
many systemic diseases. A recent systematic review of rando-
mised control trials shows that periodontal intervention can
lower the risk of several systemic conditions, viz. adverse
pregnancy outcomes, diabetes, pneumonia and chronic obs-
tructive pulmonary disease [24]. A Cochrane review also
suggests that periodontal treatment may reduce low birth
weight (< 2500 g) however, the evidence is not strong [25].
Periodontal treatment ameliorates endothelial function and
lowers biomarkers of atherosclerosis as well as reduces the
inflammatory burden [26]. Non-respondents of periodontal
treatment are at high risk of cardiovascular disease [27].

For many decades, it has been accepted that certain drugs
make changes in the periodontium and cause, gingival
overgrowth, gingival bleeding, inflammation and also
periodontal disease progression [28]. Calcium channel bloc-
kers, anticonvulsants and immunosuppressants are well known
for gingival overgrowth [29]. Prevalence of nifedipine- induced
gingival overgrowth varies from 6-15% [30]. Oral contrac-
eptives, hormone replacement therapy and antiplatelet agents
cause gingival bleeding, whereas nonsteroidal anti-inflam-
matory drugs, anti-cytokine agents besides immunosup-
pressive agents may affect periodontal inflammatory processes.
Moreover, periodontal breakdown may be affected by anti-
cancer therapies, statins and bisphosphonates [28]. Apart from
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this, knowledge of drug interaction is important for both dental
and medical practitioners. Oral manifestations of systemic
disease may be the first, sole or most severe feature in addition
to the main focus of therapy [31].

The available literature shows an association between
periodontal disease and systemic disease. This, together with
the bidirectional treatment benefit, entails a need for good
communication besides accurate evidence-based knowledge of
perio-systemic link. Establishing good communication between
dentists and physicians is important to promote health and to
avoid serious complications [32]. This interdisciplinary inter-
action is essential in clinical counselling, health education, and
disease prevention, mainly because periodontitis is a pre-
ventable and treatable condition, hence, it lowers the financial
impact on healthcare systems and improves the quality of life
[19, 33]. As a result, some professional bodies have published
guidelines and also some accreditation bodies have included
interdisciplinary interaction in their revised standards [34].

However, past studies have shown that medical
professionals had limited education and knowledge regarding
oral health [35, 36]. To our knowledge, only a few studies have
been conducted in the Arabian Gulf Countries focussing on the
knowledge of medical and dental health providers regarding
the association between systemic and periodontal diseases [37,
38]. Therefore, more research is required to assess the
awareness level among the medical and dental health providers
in these countries. Thus, our study aimed to assess and
compare the awareness of the relationship between systemic
diseases and periodontal diseases among dentists and
physicians and their sub groups in the Kingdom of Saudi
Arabia and the State of Kuwait.

2. MATERIALS AND METHODS

This was a cross-sectional study conducted in the Kingdom
of Saudi Arabia and the State of Kuwait. The study sample
included a convenient sample of two groups of selected
physicians and dentists in Saudi Arabia and Kuwait. Group 1
comprised of intern physicians, family/internal medicine
specialists and other specialists while group 2 consisted of
intern dentists, general dental practitioners, periodontists and
other dental specialists. The sample size taken for dentists was
484 and for physicians it was 134. Prior to the initiation of the
study, ethical approval was obtained from the Research Ethics
Committee of RCsDP (registration number: PGRP/433310
01/45).

2.1. Data Collection

The data were collected by using a self-developed
structured questionnaire. A pilot study was done to evaluate the
response of the participants prior to the study. The survey was
developed by using http://www.surveymonkey.com . Since the
survey was online, the method of distribution and promoting
the questionnaire was through social networking media,
(facebook)®, (twitter)”, cell phones by using (WhatsApp)®
application from Apple store®. All were used to increase the
distribution rate among medical health providers. A link of the
survey was sent through electronic mail to members of the
Saudi Dental Society, Kuwait Dental Association, and dental
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schools in Saudi Arabia and Kuwait. Follow-up e-mails were
sent after one and two weeks.

The survey consisted of six pages: An introduction of the
survey in English explaining the aim of the survey, importance
of the topic and e-mail contact of the researcher in case any
questions or clarification was required. The introduction served
as consent for participation in the study. The second page
contained detailed information regarding the gender, age,
nationality, specialty and years of experience. The third page
covered questions regarding the relationship between perio-
dontal and systemic diseases in general. Fourth to sixth pages
contained the questions regarding diabetes mellitus, cardio-
vascular diseases and pregnancy, respectively. The total
number of questions was 24. The first eight questions covered
the demographic data of the participants. The remaining
questions were regarding the topic of research and were dis-
tributed as follows: two questions as general questions of the
research topic, five questions for diabetes mellitus, four
questions for cardiovascular diseases and four questions related
to pregnancy.

2.2. Data Analysis

The data were entered into an Excel spreadsheet and
analyzed using the Statistical Package for Social Science
(SPSS), Version 18 for Windows. Descriptive analysis was
undertaken to present an overview of the findings from this
sample. Differences between groups were examined using
Pearson Chi-Square test across the rated questions, and cross-
tabulations to compare responses from different groups. The
level of significance was set at p< 0.05.

3. RESULTS

A total of 713 of 803 (88.8% response rate) participants
completed the questionnaire, but 91 questionnaires were
excluded because participants selected both physicians and
dentists in the same questionnaire. The final sample comprised
of 622 participants. More than half (55%) were male and from
the Kingdom of Saudi Arabia (56.5%). The majority (82.8%)
of the medical health providers were under 40 years and 43.4%
had less than 5 years of clinical experience. The total number
of physicians was 134 (21.5%). * Almost half of the physicians
were internal and family medicine specialists and 11.2% were
intern physicians. The sample size of the dentist group realized
was 485 (78.0%). General dental practitioners represented the
highest proportion (42.1%). Intern dentists and periodontists
constituted 14.0% and 6.2% respectively (Tables 1 and 2).

The attitudes of the combined group related to visiting a
dental clinic are summarized in Table 3. The majority of the
physicians (70.1%) visited a dental clinic when they felt pain
or when it was needed compared to 37.7% of the dentist group.
Less than half of the dentist group (40.4%) visited a dental
clinic every 6 months compared to 14.1% of the medical
group; with the difference being statistically significant (p-
value=0.000). Dentists are more likely to visit a dental clinic
every 6 months. The relationship between the dentists sub-
group specialties and their visit to a dental clinic was also
significant (p-value=0.002); the interns and general dental
practitioner groups were more likely to visit a dental clinic
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every 6 months than other groups. Other specialist groups were
more likely to visit a dental clinic when there is pain or when
needed.

Table 1. Demographic data of participants (number and
percentages)

Gender -
Male 342 (55%)
Female 280 (45%)
Nationality -
Saudi 267 (42.9%)
Non-Saudi 73 (11.7%)
Kuwaiti 243 (39.1%)
Non-Kuwaiti 39 (6.3%)
Age (years) -
<30 268 (43.1%)
30-40 247 (39.7%)
41-50 87 (14%)
>50 20 (3.2%)
Professional Experience (years) -
<5 270 (43.4%)
5-10 172 (27.7%)
11-15 71 (11.4%)
>15 109 (17.5%)

Place of Experience -
271 (43.6%)

State of Kuwait

Central region of Saudi Arabia 214 (34.4%)
Eastern/Northern region of Saudi Arabia 44 (7.1%)
Western/southern region of Saudi Arabia 93 (15%)

Total 622

Table 2. Distribution of Physicians and Dentists specialty

Physician-Specialty -

15 (11.2%)

66 (49.2%)

Others Specialties 53 (39.6%)
Total 134

Dentist-Specialty -

Interns/Trainee Physicians

Internal and Family medicine specialists

Interns/Trainee Dentists 68 (14%)
General Dental Practitioners 204 (42.1%)
Periodontist 30 (6.2%)
Others Specialties 183 (37.7%)
Total 485

The majority of the participants (92.5% of the physician
group and 98.3 of the dentist group) agreed that there is a
relationship in general between periodontal and systemic
diseases. More than half of the participants (52.1% physicians
and 67.5% dentists) agreed that there is a relationship between
periodontal diseases and DM, CVD and APO (p-value=0.002);
more dentists agreed that such a relationship exists. Regarding
the relationship between Periodontal Disease (PD) and DM, the
majority of the physicians and dentists agreed that periodontal
disease is a complication of DM (88.0%); diabetic patients
should be routinely referred to a dentist (93.7%); active PD has
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an influence on the glucose level of the diabetic patient
(60.6%); and periodontal treatment has an effect on the glucose
level of the diabetic patient (48.2%). Only the responses to the
statement that diabetic patients should be routinely referred to a
dentist differed significantly with dentists more likely to agree
than physicians (p-value=0.000).

Approximately, one-third of the physician group (31.1%)
and half of the dentist group (51%) agreed that periodontitis is
an independent risk factor to develop myocardial infarction
(MI) (p-value=0.000). Dentists were more likely to agree with
the statement. The majority of the physicians’ group (66.4%)
and the dentists’ group (79.4%) agreed that periodontal treat-
ment has an effect on reducing systemic inflammatory markers.
Dentists were more likely to agree with the statement (p-
value=0.013). Just over a quarter (27.4%) of the physicians’
group and 50.4% of the dentists’ group agreed that active PD
may cause pre-term delivery and low birth weight. The res-
ponses differed significantly with dentistsmore likely to
agree(p-value=0.001).

A high proportion (94.1%) of the physicians group and
61.2% of the dentists group agreed that HbA1C is the most
accurate laboratory test to determine the level of long-term DM
control. The difference was significant with physicians more
likely to agree than dentists (p-value = 0.000).

More than three-quarters of the dentists’ group (76.0%)
and 43.1% of the physicians’ group thought that gingival
enlargement is the most frequent intraoral manifestation for
calcium channel blocker, nifedipine .

Assessment of the knowledge regarding dental procedures
while taking cardioprotective aspirin revealed that 58.3% of the
dentists group and 33.6% of the physicians group agreed that
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dental treatment should proceed without stopping aspirin.
The responses differed significantly in favour of the dentists
(p-value=0.000). In addition, half of the physicians group
(50.1%) and 34.8% of the dentists group thought that aspirin
should be stopped three days or more before dental treatment
(p-value=0.000).

The majority of both the dentists group (93.2%) and the
physicians group (70.8%) agreed that pregnancy increases
the severity of gingival inflammation. The difference is
significant with dentists more likely to agree than physicians
(p-value=0.000). The majority (88.0%) of the dentists group
and 38.1% of the physicians group agreed that the second
trimester of pregnancy is the best period to perform elective
dental treatment. The responses differed significantly with
dentists more likely to agree (p-value=0.000). More than three
quarters of both the physicians (77.9%) and the dentists group
(85.2%) agreed that paracetamol is the drug of choice for
pregnant women who have severe dental pain. Dentists were
more likely to agree (p-value=0.004).

3.1. The Physician Group’s Awareness of the Relationship
between PD and DM, CVD and APO

The majority of the physicians sub groups (interns 86.7%,
internal and family medicine specialists 97.0% and other
specialists 88.7%) acknowledge the relationship between
periodontal and systemic diseases. Focusing on DM, CVD and
APO, 41.7% of the intern physicians, 54.2% of the internal
/family medicine physicians and 52.2% of the other physicians
agreed that such a relationship exists. The physician sub
groups’ awareness of the relationship between periodontal
diseases (PD) and systemic diseases has been summarized in
Tables 4 and 5.

Table 3. Percentage of physicians and dentists visiting the dental clinic

- Every 6 Months (%) Every Year (%) When there is l()‘;l) 1)1/When Needed

Physicians 14.1 15.7 70.1

Interns 0 20 80
Internal/family medicine 19.7 13.6 66.7
Other physicians 11.3 17 71.7
Dentists 40.4 21.9 37.7
Interns 58.8 13.2 27.9
General dental practitioners 44.6 225 32.8
Periodontists 26.7 26.7 46.7
Other dentists 31.1 23.5 45.4

Table 4. Awareness of the physicians (sub groups) regarding the relationship between periodontal diseases and systemic

conditions.

patient?

- Answer |Interns % Internal/Family Other
Medicine % Physicians %
Is periodontal disease a complication of diabetes mellitus? Yes 583 88.9 79.6
Should diabetic patients be routinely referred to a dentist? Yes 58.3 87.3 71.3
Does active periodontal disease have an influence on the glucose level of the diabetic Yes 333 62 63.6
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(Table 4) contd.....

- Answer |Interns % Internal/Family Other

Medicine % Physicians %

Do;s periodontal treatment have an effect on the glucose level of the diabetic Yes 83 50.8 477
patient?
Is HbAlC the best and most accurate lab test for control of diabetes mellitus Yes 91.7 3.4 38.6
patients?
Is periodontitis an independent risk factor to develop myocardial infarction? Yes 16.7 27.9 39.6
Does periodontal treatment have an effect in reducing systemic inflammatory Yes 50 68.9 67.4
markers?
Is gingival enlargement the most common oral manifestation for Nifedipine? Yes 16.7 57.4 30.2
Can dental treatment be proceeded without stopping aspirin? Yes 71.9 39.3 233
Do you have to stop aspirin (>3 days) before proceeding with dental treatment? Yes 333 54.1 51.2
Dp you l?elleve that active periodontal disease may lead to preterm delivery and low Yes 83 295 30.0
birth weight?
What is the best trimester of pregnancy to perform elective dental treatment? Second 25.0 71.0 30.0

Table 5. Awareness of the dentists (sub groups) regarding the relationship between periodontal diseases and systemic

conditions.
- Answer |Interns| GP*|Periodontists D(e):lt]l::sl;s

Is periodontal disease a complication of diabetes mellitus? Yes 91.9 (93.0 75.0 87.2
Should diabetic patients be routinely referred to a dentist? Yes 96.8 [97.3 96.4 97.1
Does active periodontal disease have an influence on the glucose level of the diabetic patient? | Yes 629 [61.0 92.9 54.1
Does periodontal treatment have an effect on the glucose level of the diabetic patient? Yes 48.4 147.6 89.3 44.2
Is HbA1C the best and most accurate lab test for control of diabetes mellitus patients? Yes 69.3 [56.1 85.7 60.0
Is periodontitis an independent risk factor to develop myocardial infarction? Yes 50.8 [56.9 46.2 453
Does periodontal treatment have an effect in reducing systemic inflammatory markers? Yes 70.5 [82.8 88.5 77.6
Is gingival enlargement the most common oral manifestation for Nifedipine? Yes 78.7 (78.2 96.2 70.2
Can dental treatment be proceeded without stopping aspirin? Yes 60.7 [63.8 46.2 53.4
Do you have to stop aspirin (>3 days) before proceeding with dental treatment? Yes 29.5 [32.8 50.0 36.6
gziggt}?believe that active periodontal disease may lead to preterm delivery and low birth Yes 483 la76 34.6 484
What is the best trimester of pregnancy to perform elective dental treatment? Second| 86.2 [93.5 80.8 86.2

3.2. The Dentist Group’s Awareness of the Relationship
between PD and DM, CVD and APO

The majority (96.0%) of the combined dentists’ group
agreed that there is a relationship between PD and systemic
diseases. Knowledge of a relationship between PD and DM,
CVD and APO in the dentists’ subgroups was also high
(interns 63.0%, general dental practitioner 67.7%, periodontists
68% and others dentists 69%).

The dentists’ subgroups’ awareness of the relationship
between periodontal diseases (PD) and systemic diseases has
been summarized in Table 5.

4. DISCUSSION

The study was conducted to assess the awareness of the
relationship between systemic diseases (SD) and periodontal
disease (PD) of dentists and physicians in Saudi Arabia and
Kuwait. The attitude and practices of dentists and physicians
will determine the advice they offer patients [39]. In terms of
their practices, 40.4% of the dentists visited the dental clinic
every 6 months and 37.7% only when in pain or when required,
with most of the physicians (70%) consulting a dentist only
when in pain or when needed. This is in contrast to Merchant et

al. (2002) [39] who reported that 67.1% of non-dentist health
professionals in the USA visited a dentist for routine check up
5 to more than 7 times in the last 5 years. In addition, Cohen et
al., (2015) [40] found that 71.6% of obstetricians and/or
gynecologists in France visited dentists every year or more
frequent.

The majority of the participants (97.3%) agreed that there,
is in general, a relationship between periodontal and systemic
diseases. However, more dentists (67.5%) compared to
physicians (52.1%) agreed that a relationship between PD and
these disorders, DM, CVD and APO existed. The evidence
related to the chosen diseases is relatively strong and supported
by the Joint Workshop on Periodontitis and Systemic Diseases
between AAP and EFP in 2013. The study found that the
physicians sub-groups’ knowledge about the relationship
between PD and DM, CVD and APO is relatively insufficient.
Internal and family medicine specialists had the highest
percentage (54.2%) among other subgroups. The dentists had a
higher level of knowledge as the knowledge of the subgroups
ranged from 63% to 69%.

The relationship between PD and DM is highly supported
in the current literature; therefore, both physicians and dentists
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should be aware about pathophysiological processes, comp-
lications and treatment for these two chronic diseases. The FDI
World Dental Federation with the International Diabetes
Federation encouraged, enhanced awareness of the association
between DM and oral health among medical health providers
(International Diabetes Federations, 2007). Improving the
knowledge of health professionals will improve their attitudes
and decisions in the management of diabetic patients (Al-
Khabbaz et al., 2011) [37]. The majority (80%-97%) of the
dentist and physician groups had a high level of awareness
(dentists were more aware) of considering PD as a
complication of DM and to refer diabetic patients to a dentist.
Among the physicians and dentists subgroups, internal and
family medicine, intern dentists and general dental practitioners
had the highest level of awareness regarding the current
evidence of considering PD as a complication of DM and in
referring patients with DM routinely to a dental clinic. Mealy
(2008) [41] reported that dentists do not communicate with
diabetic patients and their physicians. The evidence generated
in the study could support efforts to improve collaboration
between physicians and dentists in educating and referring
diabetic patients.

Our data showed that 61%-63% of internal family
medicine, other groups of physicians, intern dentists and GPs
had relatively good awareness that active PD influence the
glucose level of diabetic patients. However, intern physicians
and other dentists had the lowest level of awareness level. The
findings related to physicians’ awareness are similar to Asa’ad
et al. (2014) [36] who reported that only 10.0% of Saudi
medical interns agreed that PD is more prevalent in patients
with diabetes. In addition, 61.0% of medical interns in India
did not know that PD is a risk factor for DM (Gur and Marga,
2011) [42]. In contrast, Quijano et al. (2010) [43] found that
almost all physicians interns’ in their study agreed that PD is
more prevalent in diabetic patients.

In terms of the effect of PD treatment on the glucose level
of diabetic patients, all the physician and dentist subgroups had
insufficient knowledge except for periodontists who had a
significantly high level of knowledge. In contrast, in terms of
using HbAlc to test for diabetic control, the physician
subgroup displayed better knowledge that the dentist subgroup.
In the dentist subgroup, periodontist had the highest level of
knowledge.

Our findings highlight a concern regarding the level of
knowledge of the relationship between CVD and PD. Both
dental and physician subgroups had a low level of knowledge
related to PD, with PD being an independent risk factor to
develop myocardial infarction. Despite this low awareness
level, the majority of the participants knew that performing
non-surgical periodontal treatment has an effect on reducing
systemic inflammatory mediators which increased the pro-
bability and risk of developing CVDs. Our results are similar to
the study by Gur and Majra (2011) [42] who reported that only
12%-16% of medical interns thought that PD may be a possible
risk factor to develop CVD or cerebral infarction. However,
our results are in contrast to other studies (Asa’ad et al., 2014,
Quijano et al., 2010) [36, 43] who found that the majority of
medical interns agreed that poor oral health may increase the
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risk of CVD.

More dentists than physicians and periodontists knew that
the most frequent oral manifestation for nifedipine is gingival
enlargement. In the dental subgroups, periodontists had the
highest level of knowledge. In addition, physicians had a low
level of knowledge of proceeding with dental treatment without
stopping aspirin (Nooh, 2009) [44] as almost half of the
physicians group indicated that aspirin should be stopped for
three days or more before the dental treatment. This is
important as an incorrect clinical action has been shown by
Perry et al. (2007) [45] to increase the risk of developing CVD
in patients at risk. Al-Mubarak et al. (2007) [46] recommended
performing dental surgery without stopping aspirin and to
control bleeding by applying firm pressure or suturing.

There was a very low level of knowledge related to active
PD possibly being a risk for preterm delivery and low birth
weight. Our results are supported by Gur and Majra (2011)
[42] but in contrast to Asa’ad, et al. (2014) [36] who reported
some awareness in medical interns. In contrast to our study,
Cohen et al. (2015) [40] in their study of obstetricians and/or
gynecologists, found that majority had correct knowledge of
the role of bacteria in periodontal diseases. In our study, the
majority of physicians and dentists agreed that pregnancy
increases the severity of gingival inflammation. Other studies
conducted with obstetricians and/or gynecologists (Rocha et
al., 2011, Morgan et al., 2009, Wilder et al., 2007) [47 - 49]
reported relatively good to excellent awareness of the influence
of pregnancy on periodontal health such as bleeding gums and
also that PD influence the risk of preterm birth. In terms of the
best trimester for performing elective dental treatment, more
dentists knew that the second trimester is preferred. The
internal/family medicine subgroup and general dental practi-
tioners had the highest level of knowledge than the physician
and dentists sub-groups.

Dentists’ and primary health care physicians’ level of
communication regarding the oral and systemic conditions of
patients is generally poor. Kunzel et al. (2002) [50] found that
only 15.0% of general dentists in the Northeastern United
States frequently communicate with the physician, and general
dental practitioners are infrequently involved in the manage-
ment of patients with diabetes. Our results support the
importance of collaboration between physicians and dentists.
Enhancing communication between medical and dental health-
care providers is essential to share knowledge between the two
specialties and to establish professional treatment modalities
for medically compromised patients. Morgan et al. (2001) [48]
stated that most of the hospital doctors (77.0%) in their study,
did not feel that they had sufficient training or felt confident to
examine an oral cavity. We believe that lack of communication
between physicians and dentists, insufficient knowledge or
training in medical and dental schools, or lack of continuing
education programs result in improper management of serious
chronic diseases in dental clinics as well as the neglect of oral
health by physicians.

Our results confirm the need for effective communication
between physicians and dentists by referring their patients
between the specialties. Improving the awareness and updating
the knowledge of medical professionals can be achieved
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through a review of curricula in medical and dental schools and
conducting continuous educational programs.

CONCLUSION

With the limitations of this study, we can conclude that
physicians’ and dentists’ awareness regarding relationship
between periodontal diseases and systemic diseases (DM, CVD
and APO) is generally low and improved collaboration
between medical and dental health providers is suggested.

ETHICS APPROVAL AND
PARTICIPATE

CONSENT TO

Ethical approval was obtained from the Research Ethics
Committee of RCsDP (registration number: PGRP/433310
01/45)

HUMAN AND ANIMAL RIGHTS

No animals were used in this research. All research
procedures followed were in accordance with the ethical
standards of the committee responsible for human experi-
mentation (institutional and national), and with the Helsinki
Declaration of 1975, as revised in 2008.

CONSENT FOR PUBLICATION

The participants provided written informed consent to be
involved in this study.

AVAILABILITY OF DATA AND MATERIALS

The data sets analyzed during the current study are
available from the corresponding author (Fathima F. Farook)
on request.

FUNDING

None.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

We would like to acknowledge Dr. Susanna Wright of
King Abdullah International Medical Research Center for her
assistance in editing the manuscript.

REFERENCES

[n Laine ML, Crielaard W, Loos BG. Genetic susceptibility to
periodontitis. Periodontol 2000 2012; 58(1): 37-68.
[http://dx.doi.org/10.1111/j.1600-0757.2011.00415.x] [PMID: 22133
366]

[2] Armitage GC. Development of a classification system for periodontal
diseases and conditions. Ann Periodontol 1999; 4(1): 1-6.
[http://dx.doi.org/10.1902/annals.1999.4.1.1] [PMID: 10863370]

[3] Burt B. Research, Science and Therapy Committee of the American
Academy of Periodontology. Position paper: Epidemiology of
periodontal diseases. J Periodontol 2005; 76(8): 1406-19.
[http://dx.doi.org/10.1902/j0p.2005.76.8.1406] [PMID: 16101377]

[4] Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The
global burden of oral diseases and risks to oral health. Bull World
Health Organ 2005; 83(9): 661-9.

[PMID: 16211157]

[5]

[6]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Al Sharrad et al.

Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability
(YLDs) for 1160 sequelae of 289 diseases and injuries 1990-2010: A
systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012; 380(9859): 2163-96.
[http://dx.doi.org/10.1016/S0140-6736(12)61729-2] [PMID: 2324
5607]

Murray CJ, Lopez AD. Alternative projections of mortality and
disability by cause 1990-2020: Global burden of disease study. Lancet
1997; 349(9064): 1498-504.
[http://dx.doi.org/10.1016/S0140-6736(96)07492-2] [PMID: 9167458]
Lalla E, Papapanou PN. Diabetes mellitus and periodontitis: A tale of
two common interrelated diseases. Nat Rev Endocrinol 2011; 7(12):
738-48.

[http://dx.doi.org/10.1038/nrendo.2011.106] [PMID: 21709707]
Graziani F, Gennai S, Solini A, Petrini M. A systematic review and
meta-analysis of epidemiologic observational evidence on the effect of
periodontitis on diabetes An update of the EFP-AAP review. J Clin
Periodontol 2018; 45(2): 167-87.
[http://dx.doi.org/10.1111/jcpe.12837] [PMID: 29277926]
Berlin-Broner Y, Febbraio M, Levin L. Association between apical
periodontitis and cardiovascular diseases: A systematic review of the
literature. Int Endod J 2017; 50(9): 847-59.
[http://dx.doi.org/10.1111/iej.12710] [PMID: 27770442]

Bahekar AA, Singh S, Saha S, Molnar J, Arora R. The prevalence and
incidence of coronary heart disease is significantly increased in
periodontitis: A meta-analysis. Am Heart J 2007; 154(5): 830-7.
[http://dx.doi.org/10.1016/j.ahj.2007.06.037] [PMID: 17967586]

Leira Y, Seoane J, Blanco M, et al. Association between periodontitis
and ischemic stroke: A systematic review and meta-analysis. Eur J
Epidemiol 2017; 32(1): 43-53.
[http://dx.doi.org/10.1007/510654-016-0170-6] [PMID: 27300352]
Winning L, Linden GJ. Periodontitis and systemic disease: Association
or causality? Curr Oral Health Rep 2017; 4(1): 1-7.
[http://dx.doi.org/10.1007/340496-017-0121-7] [PMID: 28303212]
Martin-Cabezas R, Seelam N, Petit C, et al. Association between
periodontitis and arterial hypertension: A systematic review and meta-
analysis. Am Heart J 2016; 180: 98-112.
[http://dx.doi.org/10.1016/j.ahj.2016.07.018] [PMID: 27659888]

Zhao D, Khawaja AT, Jin L, Li KY, Tonetti M, Pelekos G. The
directional and non-directional associations of periodontitis with
chronic kidney disease: A systematic review and meta-analysis of
observational studies. J Periodontal Res 2018; 53(5): 682-704.
[http://dx.doi.org/10.1111/jre.12565] [PMID: 29777531]

Keller A, Rohde JF, Raymond K, Heitmann BL. Association between
periodontal disease and overweight and obesity: A systematic review.
J Periodontol 2015; 86(6): 766-76.
[http://dx.doi.org/10.1902/jop.2015.140589] [PMID: 25672656]
Fuggle NR, Smith TO, Kaul A, Sofat N. Hand to mouth: A systematic
review and meta-analysis of the association between rheumatoid
arthritis and periodontitis. Front Immunol 2016; 7: 80.
[http://dx.doi.org/10.3389/fimmu.2016.00080] [PMID: 26973655]
Rutter-Locher Z, Smith TO, Giles I, Sofat N. Association between
systemic lupus erythematosus and periodontitis: A systematic review
and meta-analysis. Front Immunol 2017; 8: 1295.
[http://dx.doi.org/10.3389/fimmu.2017.01295] [PMID: 29089946]
Daalderop LA, Wieland BV, Tomsin K, ef al. Periodontal disease and
pregnancy outcomes: Overview of systematic reviews. JDR Clin Trans
Res 20138; 3(1): 10-27.

[http://dx.doi.org/10.1177/2380084417731097] [PMID: 30370334]
Vivares-Builes AM, Rangel-Rincon LJ, Botero JE, Agudelo-Suarez
AA. Gaps in knowledge about the association between maternal
periodontitis and adverse obstetric outcomes: An umbrella review. J
Evid Based Dent Pract 2018; 18(1): 1-27.
[http://dx.doi.org/10.1016/j.jebdp.2017.07.006] [PMID: 29478679]
Abariga SA, Whitcomb BW. Periodontitis and gestational diabetes
mellitus: A systematic review and meta-analysis of observational
studies. BMC Pregnancy Childbirth 2016; 16(1): 344.
[http://dx.doi.org/10.1186/512884-016-1145-z] [PMID: 27825315]
Javed F, Warnakulasuriya S. Is there a relationship between
periodontal disease and oral cancer? A systematic review of currently
available evidence. Crit Rev Oncol Hematol 2016; 97: 197-205.
[http://dx.doi.org/10.1016/j.critrevonc.2015.08.018] [PMID: 2634
3577]

Liu F, Wen YF, Zhou Y, Lei G, Guo QY, Dang YH. A meta-analysis
of emotional disorders as possible risk factors for chronic
periodontitis. Medicine (Baltimore) 2018; 97(28): el1434.
[http://dx.doi.org/10.1097/MD.0000000000011434] [PMID: 2999


http://dx.doi.org/10.1111/j.1600-0757.2011.00415.x
http://www.ncbi.nlm.nih.gov/pubmed/22133%20366
http://www.ncbi.nlm.nih.gov/pubmed/22133%20366
http://dx.doi.org/10.1902/annals.1999.4.1.1
http://www.ncbi.nlm.nih.gov/pubmed/10863370
http://dx.doi.org/10.1902/jop.2005.76.8.1406
http://www.ncbi.nlm.nih.gov/pubmed/16101377
http://www.ncbi.nlm.nih.gov/pubmed/16211157
http://dx.doi.org/10.1016/S0140-6736(12)61729-2
http://www.ncbi.nlm.nih.gov/pubmed/2324%205607
http://www.ncbi.nlm.nih.gov/pubmed/2324%205607
http://dx.doi.org/10.1016/S0140-6736(96)07492-2
http://www.ncbi.nlm.nih.gov/pubmed/9167458
http://dx.doi.org/10.1038/nrendo.2011.106
http://www.ncbi.nlm.nih.gov/pubmed/21709707
http://dx.doi.org/10.1111/jcpe.12837
http://www.ncbi.nlm.nih.gov/pubmed/29277926
http://dx.doi.org/10.1111/iej.12710
http://www.ncbi.nlm.nih.gov/pubmed/27770442
http://dx.doi.org/10.1016/j.ahj.2007.06.037
http://www.ncbi.nlm.nih.gov/pubmed/17967586
http://dx.doi.org/10.1007/s10654-016-0170-6
http://www.ncbi.nlm.nih.gov/pubmed/27300352
http://dx.doi.org/10.1007/s40496-017-0121-7
http://www.ncbi.nlm.nih.gov/pubmed/28303212
http://dx.doi.org/10.1016/j.ahj.2016.07.018
http://www.ncbi.nlm.nih.gov/pubmed/27659888
http://dx.doi.org/10.1111/jre.12565
http://www.ncbi.nlm.nih.gov/pubmed/29777531
http://dx.doi.org/10.1902/jop.2015.140589
http://www.ncbi.nlm.nih.gov/pubmed/25672656
http://dx.doi.org/10.3389/fimmu.2016.00080
http://www.ncbi.nlm.nih.gov/pubmed/26973655
http://dx.doi.org/10.3389/fimmu.2017.01295
http://www.ncbi.nlm.nih.gov/pubmed/29089946
http://dx.doi.org/10.1177/2380084417731097
http://www.ncbi.nlm.nih.gov/pubmed/30370334
http://dx.doi.org/10.1016/j.jebdp.2017.07.006
http://www.ncbi.nlm.nih.gov/pubmed/29478679
http://dx.doi.org/10.1186/s12884-016-1145-z
http://www.ncbi.nlm.nih.gov/pubmed/27825315
http://dx.doi.org/10.1016/j.critrevonc.2015.08.018
http://www.ncbi.nlm.nih.gov/pubmed/2634%203577
http://www.ncbi.nlm.nih.gov/pubmed/2634%203577
http://dx.doi.org/10.1097/MD.0000000000011434
http://www.ncbi.nlm.nih.gov/pubmed/2999%205795

Medical and Dental Practitioners’ Awareness about Perio-Systemic Disease Connections

The Open Dentistry Journal, 2019, Volume 13 295

5795] the association between periodontal diseases and diabetes mellitus:

[23] Liu LH, Li EM, Zhong SL, et al. Chronic periodontitis and the risk of contrasting dentists and physicians. J Periodontol 2011; 82(3): 360-6.
erectile dysfunction: A systematic review and meta-analysis. Int J [http://dx.doi.org/10.1902/jop.2010.100372] [PMID: 20831373]
Impot Res 2017; 29(1): 43-8. [38] Hashim R, Akbar M. Gynecologists’ knowledge and attitudes
[http://dx.doi.org/10.1038/ijir.2016.43] [PMID: 27829669] regarding oral health and periodontal disease leading to adverse

[24] Sabharwal A, Gomes-Filho IS, Stellrecht E, Scannapieco FA. Role of pregnancy outcomes. J Int Soc Prev Community Dent 2014; 4(Suppl.
periodontal therapy in management of common complex systemic 3): S166-72.
diseases and conditions: An update. Periodontol 2000 2018; 78(1): [http://dx.doi.org/10.4103/2231-0762.149028] [PMID: 25625074]
212-26. [39] Merchant A, Pitiphat W, Douglass CW, Crohin C, Joshipura K. Oral
[http://dx.doi.org/10.1111/prd.12226] [PMID: 30198128] hygiene practices and periodontitis in health care professionals. J

[25] Theozor-Ejiofor Z, Middleton P, Esposito M, Glenny AM. Treating Periodontol 2002; 73(5): 531-5.
periodontal disease for preventing adverse birth outcomes in pregnant [http://dx.doi.org/10.1902/jop.2002.73.5.531] [PMID: 12027256]
women. Cochrane Database Syst Rev 2017; 6: CD005297. [40] Cohen L, Schaeffer M, Davideau JL, Tenenbaum H, Huck O.

[26] da Silva HEC, Stefani CM, de Santos Melo N, et al. Effect of intra- Obstetric knowledge, attitude, and behavior concerning periodontal
pregnancy nonsurgical periodontal therapy on inflammatory diseases and treatment needs in pregnancy: Influencing factors in
biomarkers and adverse pregnancy outcomes: A systematic review France. J Periodontol 2015; 86(3): 398-405.
with meta-analysis. Syst Rev 2017; 6(1): 197. [http://dx.doi.org/10.1902/jop.2014.140371] [PMID: 25427617]
[http://dx.doi.org/10.1186/s13643-017-0587-3] [PMID: 29017560] [41] Mealey BL. The interactions between physicians and dentists in

[27]  Holmlund A, Lampa E, Lind L. Poor response to periodontal treatment managing the care of patients with diabetes mellitus. ] Am Dent Assoc
may predict future cardiovascular disease. J Dent Res 2017; 96(7): 2008; 139(Suppl.): 48-78.

768-73. [http://dx.doi.org/10.14219/jada.archive.2008.0362] [PMID: 1880
[http://dx.doi.org/10.1177/0022034517701901] [PMID: 28363032] 9648]

[28] Hughes FJ, Bartold PM. Periodontal complications of prescription and [42] Gur A, Majra J. Awareness regarding the systemic effects of
recreational drugs. Periodontol 2000 2018; 78(1): 47-58. periodontal disease among medical interns in India. J Glob Infect Dis
[http://dx.doi.org/10.1111/prd.12230] [PMID: 30198137] 20115 3(2): 123-7.

[29]  Beaumont J, Chesterman J, Kellett M, Durey K. Gingival overgrowth: [http://dx.doi.org/10.4103/0974-777X.81687] [PMID: 21731297]

Part 1: Aetiology and clinical diagnosis. Br Dent J 2017; 222(2): [43]  Quijano A, Shah AJ, Schwarcz Al, Lalla E, Ostfeld RJ. Knowledge
85-91. and orientations of internal medicine trainees toward periodontal
[http://dx.doi.org/10.1038/sj.bdj.2017.71] [PMID: 28127024] disease. J Periodontol 2010; 81(3): 359-63.

[30] Marshall RI, Bartold PM. A clinical review of drug-induced gingival [http://dx.doi.org/10.1902/jop.2009.090475] [PMID: 20192861]
overgrowths. Aust Dent J 1999; 44(4): 219-32. [44] Nooh N. The effect of aspirin on bleeding after extraction of teeth.
[http://dx.doi.org/10.1111/j.1834-7819.1999.tb00224.x] [PMID: 1068 Saudi Dent J 2009; 21(2): 57-61.

7229] [http://dx.doi.org/10.1016/j.sdentj.2009.07.001] [PMID: 23960460]

[31] Porter SR, Mercadente V, Fedele S. Oral manifestations of systemic [45] Perry DJ, Noakes TJ, Helliwell PS. Guidelines for the management of
disease. BDJ Team 2018; 5(1): 18012. patients on oral anticoagulants requiring dental surgery. Br Dent J
[http://dx.doi.org/10.1038/bdjteam.2018.12] 2007; 203(7): 389-93.

[32] Mealey BL. The interactions between physicians and dentists in [http://dx.doi.org/10.1038/bdj.2007.892] [PMID: 17934422]
managing the care of patients with diabetes mellitus. ] Am Dent Assoc [46] Al-Mubarak S, Al-Ali N, Abou-Rass M, et al. Evaluation of dental
2008; 139(Suppl.): 4S-78S. extractions, suturing and INR on postoperative bleeding of patients
[http://dx.doi.org/10.14219/jada.archive.2008.0362] [PMID: 1880 maintained on oral anticoagulant therapy. Br Dent J 2007; 203(7)E15
9648] [http://dx.doi.org/10.1038/bdj.2007.725] [PMID: 17694045]

[33] Nazir MA. Prevalence of periodontal disease, its association with [47] Rocha JM, Chaves VR, Urbanetz AA, Baldissera RdosS, Résing CK.
systemic diseases and prevention. Int J Health Sci (Qassim) 2017; Obstetricians’ knowledge of periodontal disease as a potential risk
11(2): 72-80. factor for preterm delivery and low birth weight. Braz Oral Res 2011;
[PMID: 28539867] 25(3): 248-54.

[34] Paquette DW, Bell KP, Phillips C, Offenbacher S, Wilder RS. [http://dx.doi.org/10.1590/S1806-83242011000300010] [PMID: 216
Dentists” knowledge and opinions of oral-systemic disease 70856]
relationships: Relevance to patient care and education. J Dent Educ [48] Morgan R, Tsang J, Harrington N, Fook L. Survey of hospital doctors’
2015; 79(6): 626-35. attitudes and knowledge of oral conditions in older patients. Postgrad
[PMID: 26034026] Med J 2001; 77(908): 392-4.

[35] Rabiei S, Mohebbi SZ, Patja K, Virtanen JI. Physicians’ knowledge of [http://dx.doi.org/10.1136/pmj.77.908.392] [PMID: 11375454]
and adherence to improving oral health. BMC Public Health 2012; [49] Wilder R, Robinson C, Jared HL, Lieff S, Boggess K. Obstetricians’
12(1): 855. knowledge and practice behaviors concerning periodontal health and
[http://dx.doi.org/10.1186/1471-2458-12-855] [PMID: 23046660] preterm delivery and low birth weight. J Dent Hyg 2007; 81(4): 81.

[36] Asaad F, Al-Maflehi N, Alelyan B, et al. Knowledge and orientations [PMID: 18173895]
of medical interns toward periodontal disease in Saudi Arabia. Saudi J [50] Kunzel C, Lalla E, Lamster I. Dentists’ management of the diabetic
Oral Sci 2014; 1(2): 98-104. patient: contrasting generalists and specialists. Am J Public Health
[http://dx.doi.org/10.4103/1658-6816.138477] 2007; 97(4): 725-30.

[37] Al-Khabbaz AK, Al-Shammari KF, Al-Saleh NA. Knowledge about [http://dx.doi.org/10.2105/AJPH.2006.086496] [PMID: 17329651]

© 2019 Al Sharrad et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.


http://www.ncbi.nlm.nih.gov/pubmed/2999%205795
http://dx.doi.org/10.1038/ijir.2016.43
http://www.ncbi.nlm.nih.gov/pubmed/27829669
http://dx.doi.org/10.1111/prd.12226
http://www.ncbi.nlm.nih.gov/pubmed/30198128
http://dx.doi.org/10.1186/s13643-017-0587-3
http://www.ncbi.nlm.nih.gov/pubmed/29017560
http://dx.doi.org/10.1177/0022034517701901
http://www.ncbi.nlm.nih.gov/pubmed/28363032
http://dx.doi.org/10.1111/prd.12230
http://www.ncbi.nlm.nih.gov/pubmed/30198137
http://dx.doi.org/10.1038/sj.bdj.2017.71
http://www.ncbi.nlm.nih.gov/pubmed/28127024
http://dx.doi.org/10.1111/j.1834-7819.1999.tb00224.x
http://www.ncbi.nlm.nih.gov/pubmed/1068%207229
http://www.ncbi.nlm.nih.gov/pubmed/1068%207229
http://dx.doi.org/10.1038/bdjteam.2018.12
http://dx.doi.org/10.14219/jada.archive.2008.0362
http://www.ncbi.nlm.nih.gov/pubmed/1880%209648
http://www.ncbi.nlm.nih.gov/pubmed/1880%209648
http://www.ncbi.nlm.nih.gov/pubmed/28539867
http://www.ncbi.nlm.nih.gov/pubmed/26034026
http://dx.doi.org/10.1186/1471-2458-12-855
http://www.ncbi.nlm.nih.gov/pubmed/23046660
http://dx.doi.org/10.4103/1658-6816.138477
http://dx.doi.org/10.1902/jop.2010.100372
http://www.ncbi.nlm.nih.gov/pubmed/20831373
http://dx.doi.org/10.4103/2231-0762.149028
http://www.ncbi.nlm.nih.gov/pubmed/25625074
http://dx.doi.org/10.1902/jop.2002.73.5.531
http://www.ncbi.nlm.nih.gov/pubmed/12027256
http://dx.doi.org/10.1902/jop.2014.140371
http://www.ncbi.nlm.nih.gov/pubmed/25427617
http://dx.doi.org/10.14219/jada.archive.2008.0362
http://www.ncbi.nlm.nih.gov/pubmed/1880%209648
http://www.ncbi.nlm.nih.gov/pubmed/1880%209648
http://dx.doi.org/10.4103/0974-777X.81687
http://www.ncbi.nlm.nih.gov/pubmed/21731297
http://dx.doi.org/10.1902/jop.2009.090475
http://www.ncbi.nlm.nih.gov/pubmed/20192861
http://dx.doi.org/10.1016/j.sdentj.2009.07.001
http://www.ncbi.nlm.nih.gov/pubmed/23960460
http://dx.doi.org/10.1038/bdj.2007.892
http://www.ncbi.nlm.nih.gov/pubmed/17934422
http://dx.doi.org/10.1038/bdj.2007.725
http://www.ncbi.nlm.nih.gov/pubmed/17694045
http://dx.doi.org/10.1590/S1806-83242011000300010
http://www.ncbi.nlm.nih.gov/pubmed/216%2070856
http://www.ncbi.nlm.nih.gov/pubmed/216%2070856
http://dx.doi.org/10.1136/pmj.77.908.392
http://www.ncbi.nlm.nih.gov/pubmed/11375454
http://www.ncbi.nlm.nih.gov/pubmed/18173895
http://dx.doi.org/10.2105/AJPH.2006.086496
http://www.ncbi.nlm.nih.gov/pubmed/17329651
https://creativecommons.org/licenses/by/4.0/legalcode

	Awareness of the Relationship between Systemic and Periodontal Diseases among Physicians and Dentists in Saudi Arabia and Kuwait: Cross-sectional Study 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Data Collection
	2.2. Data Analysis

	3. RESULTS
	3.1. The Physician Group’s Awareness of the Relationship between PD and DM, CVD and APO
	3.2. The Dentist Group’s Awareness of the Relationship between PD and DM, CVD and APO

	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




