
RESEARCH ARTICLE Open Access

The oral health status, behaviours and
knowledge of patients with cardiovascular
disease in Sydney Australia:
a cross-sectional survey
Paula Sanchez1* , Bronwyn Everett2, Yenna Salamonson3, Julie Redfern4, Shilpi Ajwani5, Sameer Bhole5,
Joshua Bishop6, Karen Lintern7, Samantha Nolan8, Rohan Rajaratnam9, Maria Sheehan10, Fiona Skarligos11,
Lissa Spencer12, Ravi Srinivas13 and Ajesh George14

Abstract

Background: Periodontal disease is a risk factor for atherosclerotic cardiovascular disease and it is recommended
internationally that patients with cardiovascular disease should engage in preventative oral health practices and
attend regular dental care visits. This study aimed to explore the oral health status, behaviours and knowledge of
patients with cardiovascular disease.

Methods: A cross-sectional questionnaire containing 31 items was administered to patients with cardiovascular
disease from cardiac rehabilitation and outpatient clinics in Sydney Australia in 2016–2017.

Results: Of the 318 patients surveyed, 81.1% reported having at least one oral health problem. Over a third (41.2%)
of participants had not seen a dentist in the preceding 12 months and 10.7% had received any oral healthcare
information in the cardiac setting. Those with valvular conditions were more likely to have received information
compared to those with other cardiovascular conditions (40.6% versus 7.4%, p < 0.001). Only half of the participants
had adequate oral health knowledge.

Conclusions: Despite a high incidence of reported oral health problems, many patients lacked knowledge about
oral health, were not receiving oral health information from cardiac care providers and had difficulty accessing
dental services. Further research is needed to develop oral health strategies in this area.
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Background
There is an association between periodontal disease and
the prevalence of cardiovascular disease (CVD) with
growing evidence suggesting that periodontal disease is a
risk factor for atherosclerotic cardiovascular disease
(ASCVD) [1–3]. Periodontal disease or periodontitis is a
chronic inflammatory disease affecting the tooth sup-
porting tissues and bone. It is caused by a host response

against bacterial infection involving the oral cavity and
dental plaque leading to tooth loss [4]. Periodontitis con-
tributes to the global burden of chronic oral diseases
and is a major public health problem worldwide [5–8].
In Australia, periodontitis is the fifth most common
health challenge with a prevalence of 23% for moderate
to severe types of the disease with higher incidence in
males (26.8% compared with 19.0%) and in older people
(53.4% at age > 65) [9].
It has been suggested that systemic inflammation trig-

gered by periodontitis is linked to ASCVD. Bacteria that
cause periodontitis enter the blood stream leading to a
systemic host-mediated inflammatory response, which
contributes to atheroma formation, maturation and

* Correspondence: p.sanchez@westernsydney.edu.au
1School of Nursing and Midwifery Western Sydney University, Centre for Oral
Health Outcomes & Research Translation (COHORT), Ingham Institute Applied
Medical Research, Liverpool Campus, Locked Bag 1797, Penrith NSW 2751,
Australia
Full list of author information is available at the end of the article

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Sanchez et al. BMC Oral Health           (2019) 19:12 
https://doi.org/10.1186/s12903-018-0697-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-018-0697-x&domain=pdf
http://orcid.org/0000-0002-0326-4365
mailto:p.sanchez@westernsydney.edu.au
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


exacerbation [2]. Exacerbating the situation is the com-
mon adverse effects on the oral cavity of a number of
medications used for the treatment of ASCVD including
xerostomia or dry mouth, hypo salivation, and taste dis-
turbances [10, 11]. There is also increasing evidence that
periodontal treatment could reduce systemic inflamma-
tion [12–14] although its effectiveness in improving long
term CVD outcomes is still uncertain [15]. Nevertheless,
international consensus statements recognise the rele-
vance of the association between periodontal disease and
ASCVD and recommend preventative oral health ap-
proaches to be adopted in cardiac care settings [2, 7, 16]
and that all patients with CVD engage in preventative oral
health practices and attend regular dental care to reduce
cardiovascular risks [16–18].
Despite these recommendations, research reports about

the oral health status and practices of adults with CVD
are limited. In a cross-sectional study involving 150 adult
Iranian patients with heart disease, the authors found that
oral health practices were poor and patients’ knowledge
was moderate [19]. Most studies in this area have focused
on children with cardiac diseases and their parents/care-
givers. These studies showed poor oral health status
among the children and inadequate oral health knowledge
and practices among their parents [20–23]. Overall, re-
search and understanding about the oral health status, be-
haviours and knowledge of adults with CVD is limited,
particularly in Australia. Therefore, the aim of this study
was to describe the self-reported oral health status, behav-
iours and knowledge of adult patients with CVD in the
Australian setting. Research questions were:

1. What is the prevalence of self-reported oral health
problems among adult patients with CVD?

2. What are the reported oral health behaviours of
patients with CVD?

3. What is the perceived level of knowledge regarding
oral health and CVD in these patients?

Methods
Design
A quantitative cross-sectional questionnaire of patients
with CVD was undertaken.

Sampling and setting
The convenience sample consisted of 318 patients who
were attending outpatient cardiology services in Sydney
Australia between December 2016 and March 2017. Out-
patient services included four cardiac rehabilitation sites,
two public cardiology clinics and one private clinic in both
affluent and disadvantaged locations in the Sydney region.
Recruitment from these sites ensured patients with varied
CVD conditions and socio-economic status were included
in the sample. Inclusion criteria were people: a) with a

diagnosis of CVD; b) over 18 years old; and c) who were
English-speaking. Exclusion criteria were those people
with limited English language and those who did not have
an interpreter or a family member present who could in-
terpret the questionnaire at the time of data collection.
Ethical approval was obtained by the Sydney and South
Western Sydney Local Health District Human Research
Ethics Committees (LNR/16/LPOOL/499).

Data collection procedure
Flyers advertising the study were distributed across wait-
ing rooms of the study sites. Interested participants were
directed to a dental stall which was set up at in the wait-
ing rooms. An experienced researcher and dental profes-
sional explained the purpose of the project to patients
who approached the stall. If patients indicated interest,
they were provided with a self-administered question-
naire to complete while waiting for their medical ap-
pointment. Participation was voluntary and oral health
information and dental products were provided to pa-
tients regardless of study participation. Written consent
was obtained from all participants. Completion of the
questionnaire took between 10 and 15 min.

The questionnaire tool
The study questionnaire was adapted from an existing val-
idated instrument which was developed to assess the oral
health status, behaviour and knowledge in pregnant
women [24]. Only some items were revised for the study
population. Item generation for the questionnaire was
guided by Andersen’s model [25] to assess the factors in-
fluencing access to dental care among people with CVD.
The questionnaire contained items relating to respon-
dents’ reported oral health status, oral health care behav-
iours and perceptions, their confidence in dental self-care,
oral health knowledge and beliefs, information received
about oral health since cardiac diagnosis, and social and
family support. Socio-demographic data was also col-
lected. Some additional knowledge items included oral
health related side effects of commonly prescribed cardiac
medications [10, 11, 26]. The questionnaire also included
items reported elsewhere including barriers to seeking
dental care [24]. To establish face and content validity, the
questionnaire was reviewed by an expert panel consisting
of clinicians, academics and educators in the field of
dentistry, cardiology and physiotherapy and their
agreement of the survey items were sought through
qualitative feedback [27]. Minor revision of items was
undertaken based on feedback received. The questionnaire
was then piloted with six patients with CVD (not partici-
pating in the study) to ensure readability and relevance
[28] and further refined. An additional file shows the
questionnaire tool completed by participants of the study
[see Additional file 1].
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Sample size
The oral health behaviour - uptake of dental services by
people with CVD, was used for the sample size estimation.
However, due to the lack of this information in Australia,
the uptake of oral health services among another vulner-
able population (pregnant women) who are impacted by
poor oral health (pregnant women) in Australia and pa-
tients with CVD internationally was used to inform the
sample size. In a recent Australian study 30% of pregnant
women were reported to have visited the dentist in the last
12months even when they had dental problems [29].
Given that people with CVD were older and thus, more
likely to have dental problems, we estimated that 40% of
responders would have had a dental visit in the preceding
12months. Further, one international study showed 38%
of patients with CVD had seen a dentist regularly [30].
Hence the sample size was calculated as 250. Allowing for
20% missing data, a sample size of 300 was required.

Data analysis
The data was analysed using Statistical Package for the So-
cial Sciences (SPSS) Version 24 software [31]. Descriptive
statistics such as mean and standard deviation for con-
tinuous variables and frequency and percentage for cat-
egorical variables were calculated and tabulated. Median
and inter quartile range (IQR) were calculated for
non-normally distributed data. Bivariate (Pearson) analysis
was undertaken to determine the correlation between the
participant’s socio demographics, self-reported oral health
status and behaviour characteristics with their level of oral
health knowledge. The total score was aggregated.

Results
Demographic characteristics
A total of 318 participants completed the study. Sixty per-
cent of the participants were males and the age of partici-
pants ranged from 18 to 94 years (mean 63.7, SD 14.5).
More than half of the participants were born outside
Australia (57.9%) and spoke a language other than English
(58.2%). Two thirds were not working at the time of the
questionnaire (67.8%) and almost half (49%) had low com-
bined income of AUS$ < 40,000. Most participants had
secondary or tertiary education (85.8%) and two thirds
were living with a partner (67.4%). In relation to their
cardiac diagnosis, coronary artery disease was the most
common CVD condition among the participants (73.6%)
with others (not mutually exclusive) suffering from
hypertension, arrhythmias, heart failure and valvular
conditions [32]. Coronary artery disease was more preva-
lent in males compared to females (64.1%, n = 150 versus
54.9%, n = 84). Almost half of the participants (45.4%)
were eligible for public or free dental service either via
holding a health care card or being a member of the de-
fence force (Table 1).

Table 1 Sociodemographic and clinical characteristics of people
with cardiovascular disease (n = 318)

Variables Frequency (%)

Age, mean (SD) in years

Gender

Male 191 (60.1)

Country of birth

Australia 134 (42.1)

Marital statusa

Living with a partner 213 (67.4)

Language spoken at home

English 133 (41.8)

Employment statusa

Not working 213 (67.8)

Highest educational achievementa

Up to primary schooling 45 (14.2)

Secondary schooling 118 (37.2)

Tertiary studies 154 (48.6)

Incomea

< $40,000 157 (49.4)

$40,000 to $79,999 62 (19.5)

$80,000 to $120,000 34 (10.7)

> $120,000 25 (7.9)

Preferred not to answer 40 (12.6)

Private Health Insurancea

Yes 118 (37.2)

Eligible for public or free dental servicea

Yes 144 (45.4)

Cardiovascular condition(s) (not mutually exclusive)

Coronary artery disease 234 (73.6)

Hypertension 109 (34.3)

Arrhythmias 94 (29.6)

Heart failure 43 (13.5)

Valvular condition 32 (10.1)

Years since cardiac diagnosis, mean (IQR) Range 7.80 (11.0) 0–50

Other co-morbidities as per ICD-10 [31] (n = 239)

Circulatory system
(hypertension/vascular disorders)

75 (31.4)

Endocrinology/metabolic
(diabetes/thyroid/renal failure)

74 (31.0)

Musculoskeletal/connective tissue
(arthritis/osteoporosis/Lupus)

30 (12.6)

Neoplasms (prostate/breast other cancers) 14 (5.9)

Others (respiratory/digestive/ears/eyes/mental health) 46 (19.2)
aMissing data (range 1–4)
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Self-reported oral health status and behaviour
More than half of the participants with CVD claimed to
having a good to excellent oral health status (56.1%) but the
majority (81.8%) reported having at least one oral health
problem at the time of the study, with over a third (41.8%)
admitting that their oral health problem affected what they
ate. Some of the main concerns reported (multiple re-
sponses) included teeth that did not look right (broken,
crooked or discoloured) (41.0%), dry mouth (40.1%) and
sensitive teeth (32.5%). Other problems reported included
missing teeth and dentures that did not fit (11.6%). There
was no significant difference between participants reporting
oral health problems and their socio-economic status.
However, those who had private health insurance, lower in-
come, had been diagnosed for more than four years and
were older (> 65 years), had more self-reported problems.
The majority of respondents (83.4%) noted that their dental
health was important compared to their overall health.
Many participants reported cleaning their teeth or dentures
twice or more times per day (60.4%). Fluoride toothpaste
was used by the majority of participants (90.9%) but only a
third (34.6%) used dental floss or other aids to clean be-
tween their teeth (Table 2). Participants had a high confi-
dence score in managing their oral health with a mean of
12 out of the maximum rating of 15.
Over half of the respondents had visited a dentist in

the last 12 months (58.8%), and over one quarter of the
participants reported their last dental visit was greater
than two years prior to completing the questionnaire.
The main dental services used by participants were pri-
vate dentists (70.3%) compared to 21.8% who attended
the public dental service. Only 10.7% received any infor-
mation since their cardiac diagnosis (Table 2). Of all the
participants with valvular conditions (n = 32) less than
half (40.6% n = 13) reported receiving any oral health in-
formation but overall they were more likely to have re-
ceived information compared to those with other
cardiovascular conditions (40.6% versus 7.4%, p < 0.001).

Oral health knowledge
The mean correct responses for the 12 knowledge items
was 6.2% (median 6, SD 2.8) indicating that only half of
the participants had adequate oral health care know-
ledge. No significant difference in the oral health know-
ledge was observed among participants based on their
socio demographic factors. However, the Pearson correl-
ation revealed that there was a weak correlation (r =
0.115, p = 0.041) between the oral health knowledge and
the participant’s level of education. Similarly, a weak cor-
relation (r = 0.121, p = 0.031) was observed between the
participant’s knowledge and whether they received oral
health information in the cardiac setting. Areas of high
awareness were about the need for regular dental visits
when having a cardiac condition, regular flossing and

common signs of gum disease (loose teeth, bad breath)
(68–75% correct responses). Areas where knowledge was
poor included the effect of cardiac medications on dry
mouth and gum overgrowth as well as the relationship
between poor oral health and an existing cardiac condi-
tion (12–53% correct responses) (Fig. 1).

Discussion
The main purpose of this study was to gain insight into
the oral health status, behaviour and knowledge of people
with CVD.

Demographic characteristics of sample
The study sample reflected an even spread of partici-
pants from two ethnically and financially diverse areas in
Sydney. Around half the participants in this study were
from a lower socioeconomic group, were born overseas
and spoke a language other than English at home. In
Australia people with low income (AUS$ < 61,035) are
entitled to cheaper public transport, medicines and are
eligible to public oral health services [33, 34]. Forty-five
percent of participants in the study were eligible for
public dental service which is consistent with population
data in New South Wales (47%) [34]. Half of the partici-
pants completed year 12 or equivalent studies which is
similar to population data for the study setting where
45.6% participants reported having secondary education
or less [35, 36]. The study participants had similar char-
acteristics with the Australian population of people with
CVD in relation to a higher prevalence of males (6.9%
compared to 4.6% for women) and similar types of car-
diac conditions including coronary heart disease, heart
failure and diseases of arteries/arterioles/capillaries [37].

Self-reported oral health status and behaviour
In the study sample the number of participants who re-
ported having at least one oral health problem (81.8%)
was of concern. While there is no specific data on the oral
health status of patients with CVD, a report on oral health
and dental care in Australia found 22.9% of dentate people
aged 15 and over had moderate or severe periodontal dis-
ease [38]. Prevalence was higher in older adults; in those
aged 45–64, rates were 35.3% increasing to 53.4% in those
aged 65 and over [38]. Given atherosclerotic cardiovascu-
lar disease is associated with aging [1–3] it is likely that
many of those with periodontal disease also had ASCVD.
In the current study 41.8% of participants reported

their oral health problem affected what they ate which is
higher than Australian data (23% of people aged over 65
years) [38]. Apart from the impact on quality of life [39]
restricting foods because of pain and difficulty chewing
could result in reduced intake of recommended hard
foods such as fruits and vegetables which are essential
for the prevention and management of CVD [40].
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Overall, compared with the Australian general population
the incidence of self-reported problems in the study sample
was higher. One of the main reasons for this could be the
poor socioeconomic status of nearly half the participants
and their limited access to private health insurance. It is
well documented in Australia that people with reduced in-
come (<AUS$60,000) and those not having private health
insurance are more likely to have oral health problems such
as untreated tooth decay and missing teeth, and the inci-
dence is higher in older adults > 45 years [38]. Another con-
tributing factor could be that patients in the sample had
multiple co-morbidities such as endocrinology and meta-
bolic disorders, including diabetes, which is associated with
a high incidence of periodontal disease [41]. Furthermore,
even though data on medications was not collected, it is
likely that the participants in the study were taking a variety
of cardiac medications putting them at a higher risk for gin-
gival and periodontal pathology [10, 11, 42]. A common
issue associated with calcium channel blocker agents is gin-
gival enlargement (hyperplasia) which can lead to tooth loss
due to increased incidence of periodontal disease [43, 44].
Beta-blockers are associated with mucosal lesions [45]. The
problems identified in the study sample reflect the type and
incidence of oral health problems linked to cardiac medica-
tions. In the study only 5% of participants used partial or
full dentures but this can also be associated with problems
such as denture-associated stomatitis and other mucosal le-
sions with systemic consequence [46].
In Australia there is no data on the oral health care up-

take for people with CVD but oral health seeking behav-
iour of Australian general population from 2013 reported
55.2% of adults aged 22–44 visited the dentist in the previ-
ous 12months with the number increasing as people were
older, (63.8% for age 45–64 and 70.1% for age > 65) [38].
The uptake of dental services by the study participants in
the previous 12months was lower for the same age groups
but the age trend was similar, increasing by age. To our

Table 2 Oral health status and behaviour of people with
cardiovascular disease (n = 318)

Variables Frequency (%)

Oral health statusa

Excellent 15 (4.7)

Very good 60 (18.9)

Good 103 (32.5)

Fair 99 (31.2)

Poor 40 (12.6)

Self-reported oral health problems

One problem or more 260 (81.8)

Type of oral health problemsb

Teeth that don’t look right
(broken, crooked, discoloured)

130 (41.0)

Dry mouth 127 (40.1)

Sensitivity 103 (32.5)

Cavities 93 (29.3)

Toothache 65 (20.5)

Bleeding/swollen/painful gums 58 (18.3)

Loose teeth 46 (14.5)

Other problems 37 (11.6)

Dental problem affects what you eat

Yes 133 (41.8)

Use of partial or full dentures

Yes 16 (5.0)

Importance of oral health compared to overall healtha

Low importance (0–4) 23 (7.3)

Neutral (5) 29 (9.2)

Important to extremely important (6–10) 262 (83.4)

How often do you brush your teeth/dentures

Few times a week 14 (4.4)

Less than once per day 6 (1.9)

Once a day 103 (32.4)

Twice or more times a day 192 (60.4)

Never 3 (0.9)

Oral hygiene products usedb

Fluoride toothpaste 289 (90.9)

Dental floss or other aids 110 (34.6)

Mouthwash 93 (29.2)

Sugar free chewing gum 36 (11.3)

None 10 (3.1)

Seen a dentist in the last 12 months

Yes 187 (58.8)

When was your last dental visit

< 1 year 187 (58.8)

> 1 year to 2 years 43 (13.5)

> 2 years to 5 years 43 (13.5)

Table 2 Oral health status and behaviour of people with
cardiovascular disease (n = 318) (Continued)

Variables Frequency (%)

> 5 years 39 (12.3)

Don’t know 6 (1.8)

Where do you most often see the dentista

Private clinic 222 (70.3)

Public clinic or hospital
(government funded)

69 (21.8)

Other 16 (5.1)

Don’t know 9 (2.8)

Received information about oral health
care since diagnosisa

Yes 34 (10.7)
aMissing data (range 1–4); bMultiple responses
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knowledge only one study internationally has explored the
uptake of dental services among patients with CVD and
the reported rate (38%) was lower than this study (59%)
[30]. Participants had a high confidence level in oral
self-care (mean 13, SD 2.2, range 2–15) and it was encour-
aging to see that two thirds reported good oral hygiene
habits such as regular tooth brushing and flossing. This is
particularly important as studies show that these habits
are associated with reduced risk factors for CVD [47–49].
Of concern however was that only 10.7% of partici-

pants reported receiving any oral health information
since being diagnosed with a cardiac condition. Even in
participants with a valvular condition who are required
to have dental clearance prior to surgery [50, 51], less
than half reported receiving information. People who re-
quire dental clearance should be provided with oral
health information. These findings confirm earlier quali-
tative reports [52] and strongly suggest that people with
cardiac conditions are not receiving any oral health in-
formation in the cardiac setting. It is also possible that
people with CVD who had limited knowledge about the
potential impact of poor oral health on cardiac condition
(51%) may not have prioritised any oral health informa-
tion provided. Recent studies have also identified poten-
tial barriers that could be contributing to this problem

which include lack of oral health awareness by patients
and cardiac care clinicians, lack of training by clinicians,
limited oral health resources on CVD, as well as time
constraints among cardiac care providers [15, 24].

Oral health knowledge
It is worrying that only half the participants knew the
impact of oral health and ASCVD. Unfortunately, there
is no comparable population data about the oral health
knowledge of people with CVD in Australia. Looking
into other populations in Australia it has been shown
that a number of pregnant women (53%) are unaware of
the association between poor oral maternal health and
pregnancy outcomes [29]. Similar observations have
been reported internationally though, with studies show-
ing a lack of knowledge around the relationship between
oral health and heart conditions among caretakers of
children with heart diseases (49–90%) as well as patients
with CVD (42%) [19–23]. The poor knowledge observed
in this study could be linked to the lack of oral health
resources and information provided in the cardiac set-
ting. Despite current national oral health plans, there is
limited availability of evidence based oral health promo-
tional resources in the cardiac setting [18, 53]. It appears
current policies and guidelines are not meeting the oral

Fig. 1 Percentage of correct questionnaire responses from participants (n = 318)
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health needs of people with cardiovascular conditions
[53]. This is supported by a recent scoping review which
found that in Australia, as well as internationally, people
with CVD are not offered routine oral health education,
assessment and prompt referral when treatment may be
required [15].

Limitations
Data reported in this study is based on self-reported infor-
mation of patients who sought cardiac health service from
two local health areas in the Sydney region, so this limits
the ability to determine the actual prevalence of oral
health problems among this population. However, the two
areas had a diverse population and hence we have a rea-
sonable level of generalisability. In addition, even though
the use of convenience sampling limits the generalisability
(external validity) of the findings of this study, we do not
believe convenience sampling poses a significant threat to
the internal validity of this study, as this sampling method
has been mathematically shown to be as accurate as ran-
dom sampling when recruiting patients attending clinics
for their health appointment [54]. Another study limita-
tion is that some people with limited English language
may have been excluded from the study even though all
attempts were made to include those using professional
interpreters or family members. As such the findings may
not be generalizable to culturally and linguistically diverse
populations with CVD who have oral health problems.
Due to the lack of existing tools to explore this aspect of
cardiac care, the questionnaire used for this study was not
validated and hence further research is needed to confirm
the study findings. In summary, the scope of this paper
was to present descriptive data related to knowledge, oral
health status and behaviour. Multivariate statistical ana-
lysis examining the predictors of accessing oral health care
for this population has been undertaken and reported
elsewhere [55]. Despite these limitations the findings do
provide valuable insight into this under researched area
and pave the way for future validation studies to be under-
taken using the study questionnaire.

Recommendations
To address some of the issues identified in this study a
multidimensional approach is needed. The development
and incorporation of evidence-based oral health re-
sources for cardiac care clinicians and patients are
needed in the cardiac setting. The availability of infor-
mation and resources influence behavioural choices
therefore if oral health is promoted among people with
cardiac conditions perhaps they would be more
knowledgeable and proactive regarding their oral health.
It is also essential to identify barriers that may be imped-
ing access to oral health care for people with CVD and
explore their perceptions of incorporating oral health in

the cardiac setting. A number of other factors need to
be considered when developing strategies in this area
and include the affordability and accessibility of dental
care for people with CVD. Future related studies should
also consider obtaining information regarding cardiac
medications used by people with CVD due to the com-
mon adverse effects it can have on the oral cavity.

Conclusions
There is limited data concerning the oral health status
and behaviour of people with CVD. Our findings suggest
that people with CVD may have a high prevalence of
self-reported oral health problems and poor knowledge
about the importance of oral health particularly about
the link between periodontal disease and CVD and the
effect that some cardiac medications may have on oral
health. Results of this study also suggest that people with
CVD may not be receiving adequate oral health informa-
tion from cardiac care providers after diagnosis. Exacer-
bating this situation could be the limited uptake of
dental services and access to affordable dental care
among people with CVD. Further research is warranted
to confirm the study findings and the need for strategies
to improve the oral health of people with CVD.

Additional file

Additional file 1: Participant questionnaire. This file includes the
questionnaire completed by participants in the study (PDF 269 kb)

Abbreviations
ASCVD: Atherosclerotic cardiovascular disease; CVD: Cardiovascular disease;
ICD-10: International Statistical Classification of Diseases and Related Health
Problems 10th Revision; IQR: Inter quartile range; SPSS: Statistical Package for
the Social Sciences

Acknowledgements
We would like to acknowledge the clinicians, administrative personnel and patients
from the four hospitals, four cardiac rehabilitation/ambulatory services, and the three
cardiology clinics where data collection took place and Piksters Australia for kindly
donating oral care products to give away during data collection.

Availability of data and materials
The de-identified datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request.

Funding
This study was supported by an Australian Postgraduate Award PhD
scholarship through Western Sydney University, granted to the main author
PS. JR is funded by a NHMRC Career Development Fellowship (1061793) co-
funded with a National Heart Foundation Future Fellowship (G160523). The
funding bodies had no role in the design of the study, the collection, ana-
lysis and interpretation of data, or in the writing of the manuscript.

Authors’ contributions
PS, YS, BE, JR, AG contributed to the study conception, design, data analysis,
manuscript preparation and important intellectual content. SA, SB, JB, KL, SN,
RR, MS, FS, LS, RS contributed with the data collection, analysis, manuscript
preparation and revision as well as intellectual content. All authors have read
and approved the final manuscript.

Sanchez et al. BMC Oral Health           (2019) 19:12 Page 7 of 9

https://doi.org/10.1186/s12903-018-0697-x


Authors’ information
Not applicable.

Ethics approval and consent to participate
Ethical approval was obtained by the Sydney and South Western Sydney Local
Health District Human Research Ethics Committees (LNR/16/LPOOL/499).
Subjects were invited to participate in the study and those consenting in
writing were provided with the self-administered questionnaire to complete.

Consent for publication
Not applicable.

Competing interests
No conflict of interest has been declared by the authors.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Nursing and Midwifery Western Sydney University, Centre for Oral
Health Outcomes & Research Translation (COHORT), Ingham Institute Applied
Medical Research, Liverpool Campus, Locked Bag 1797, Penrith NSW 2751,
Australia. 2School of Nursing and Midwifery Western Sydney University,
Ingham Institute Applied Medical Research, Centre for Applied Nursing
Research (CANR), Parramatta South Campus, Locked Bag 1797, Penrith NSW
2751, Australia. 3School of Nursing and Midwifery Western Sydney University,
Ingham Institute Applied Medical Research, Centre for Applied Nursing
Research (CANR). Campbelltown Campus, Locked Bag 1797, Penrith NSW
2751, Australia. 4Westmead Applied Research Centre, Faculty of Medicine and
Health University of Sydney, PO Box 154, Westmead NSW 2154, Australia.
5Sydney Local Health District, Oral Health Services, Sydney Dental Hospital,
University of Sydney/ Sydney Research, 2 Chalmers Street, Surry Hills NSW
2010, Australia. 6Balmain Hospital, 29 Booth, St Balmain NSW 2041, Australia.
7South Western Sydney Local Health District, Cardiac Ambulatory Services,
Liverpool Hospital, 7103 Locked Bag 7103, Liverpool BC NSW 2170, Australia.
8Cardiac Ambulatory Services Cardiac Rehabilitation, Royal Prince Alfred
Hospital & Balmain Hospital, 29 Booth St Balmain, Camperdown NSW 2041,
Australia. 9South Western Sydney Local Health District, Locked Bag 7103,
BC1871, Liverpool NSW 2170, Australia. 10South Western Sydney Local Health
District, Cardiac Rehabilitation and Chronic Cardiac Care, Fairfield Hospital,
Polding St & Prairie Vale Rd, Prairiewood NSW 2176, Australia. 11Cardiac
Ambulatory Services, Cardiac Rehabilitation, Royal Prince Alfred Hospital, 50
Missenden Rd, Camperdown NSW 2050, Australia. 12Chronic Disease
Rehabilitation, Royal Prince Alfred Hospital, 50 Missenden Rd, Camperdown
NSW 2050, Australia. 13South Western Sydney Local Health District Oral
Health Services, Centre for Oral Health Outcomes & Research Translation
(COHORT), Western Sydney University, University of Sydney, Ingham Institute
Applied Medical Research, 59 Cumberland Rd, Ingleburn NSW 2565, Australia.
14Centre of Oral Health Outcomes & Research Translation (COHORT), Western
Sydney University, South Western Sydney Local Health District, University of
Sydney, Ingham Institute Applied Medical Research, Translational Health
Research Institute, Level 3, 1 Campbell, St Liverpool NSW 2170, Australia.

Received: 29 October 2017 Accepted: 18 December 2018

References
1. Beukers NG, van der Heijden GJ, van Wijk AJ, Loos BG. Periodontitis is an

independent risk indicator for atherosclerotic cardiovascular diseases among
60 174 participants in a large dental school in the Netherlands. J Epidemiol
Community Health. 2017;71(1):37–42.

2. Tonetti MS, Dyke TE. Periodontitis and atherosclerotic cardiovascular disease:
consensus report of the joint EFP/AAP workshop on periodontitis and
systemic diseases. J Clin Periodontol. 2013;40(s14):S24–S9.

3. Papapanou PN. Systemic effects of periodontitis: lessons learned from
research on atherosclerotic vascular disease and adverse pregnancy
outcomes. Int Dent J. 2015;65(6):283–91. https://doi.org/10.1111/idj.12185.

4. Genco RJ, Borgnakke WS. Risk factors for periodontal disease. Periodontol
2000. 2013;62(1):59–94. https://doi.org/10.1002/JPER.18-0538.

5. Petersen PE, Ogawa H. The global burden of periodontal disease: towards
integration with chronic disease prevention and control. Periodontol 2000.
2012;60(1):15–39. https://doi.org/10.1038/s41467-018-07805-7.

6. Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, Borgnakke WS, et al.
Update on Prevalence of Periodontitis in Adults in the United States:
NHANES 2009-2012. J Periodontol. 2015;0:1–18.

7. Baehni P, Tonetti M. Conclusions and consensus statements on periodontal
health, policy and education in Europe: a call for action–consensus view 1.
Eur J Dent Educ. 2010;14(s1):2–3.

8. El Kholy K, Genco RJ, Van Dyke TE. Oral infections and cardiovascular
disease. Trends Endocrinol Metab. 2015;26(6):315–21. https://doi.org/10.
1016/j.tem.2015.03.001.

9. Chrisopoulos S, Harford J. Oral health and dental care in Australia: key facts
and figures 2012. Australian Institute of Health and Welfare. 2013. Cat. No.
DEN 224. Canberra: AIHW.

10. Torpet LA, Kragelund C, Reibel J, Nauntofte B. Oral adverse drug reactions
to cardiovascular drugs. Crit Rev Oral Biol Med. 2004;15(1):28–46.

11. Nonzee V, Manopatanakul S, S-oP K. Xerostomia, hyposalivation and oral
microbiota in patients using antihypertensive medications. J Med Assoc
Thai. 2012;95(1):96. https://doi.org/10.1007/978-3-319-43896-2_6.

12. Demmer RT, Trinquart L, Zuk A, Fu BC, Blomkvist J, Michalowicz BS, et al.
The influence of anti-infective periodontal treatment on C-reactive protein:
a systematic review and meta-analysis of randomized controlled trials. PLoS
One. 2013;8(10):e77441. https://doi.org/10.1371/journal.pone.0077441.

13. Orlandi M, Suvan J, Petrie A, Donos N, Masi S, Hingorani A, et al. Association
between periodontal disease and its treatment, flow-mediated dilatation
and carotid intima-media thickness: a systematic review and meta-analysis.
Atherosclerosis. 2014;236(1):39–46. https://doi.org/10.1016/j.atherosclerosis.
2014.06.002.

14. Teeuw WJ, Slot DE, Susanto H, Gerdes VE, Abbas F, D'Aiuto F, et al.
Treatment of periodontitis improves the atherosclerotic profile: a systematic
review and meta-analysis. J Clin Periodontol. 2014;41(1):70–9. https://doi.
org/10.1111/jcpe.12171.

15. Sanchez P, Everett B, Salamonson Y, Ajwani S, George A. Oral healthcare
and cardiovascular disease: a scoping review of current strategies and
implications for nurses. J Cardiovasc Nurs. 2017;32(3):E10–20. https://doi.org/
10.1097/JCN.0000000000000388.

16. Friedewald VE, Kornman KS, Beck JD, Genco R, Goldfine A, Libby P, et al.
The American journal of cardiology and journal of periodontology editors'
consensus: periodontitis and atherosclerotic cardiovascular disease. J
Periodontol. 2009;80(7):1021–32. https://doi.org/10.1902/jop.2009.097001.

17. Bouchard P, Boutouyrie P, D'Aiuto F, Deanfield J, Deliargyris E, Fernandez-
Avilés F, et al. European workshop in periodontal health and cardiovascular
disease consensus document. Eur Heart J Suppl. 2010;12(B), doi: https://doi.
org/10.1021/acs.inorgchem.8b02861.

18. NSW Ministry of Health. Oral Health 2020: A Strategic Framework for Dental
Health in NSW. In: Centre for Oral Health Strategy NSW, editor. New South
Wales Australia. 2013.

19. Rasouli-Ghahroudi AA, Khorsand A, Yaghobee S, Rokn A, Jalali M, Masudi S,
et al. Oral health status, knowledge, attitude and practice of patients with
heart disease. ARYA Atherosclerosis. 2016;12(1):1.

20. Rai K, Hegde A. Oral health status of children with congenital heart disease
and the awareness, attitude and knowledge of their parents. J Clin Pediatr
Dent. 2009;33(4):315–8. https://doi.org/10.17796/jcpd.33.4.2j108w0225241867.

21. Suma G, Mohan Das U, Ambika G, Jairanganath. Oral health status of
normal children and those affiliated with cardiac diseases. J Clin Pediatr
Dent. 2011;35(3):315–8. https://doi.org/10.17796/jcpd.35.3.
b316g17n57445473.

22. Da Silva D, Souza I, Cunha M. Knowledge, attitudes and status of oral health
in children at risk for infective endocarditis. Int J Paediatr Dent. 2002;12(2):
124–31. https://doi.org/10.1046/j.1365-263X.2002.00335.x.

23. Zafar S, Yasin S, Siddiqi A, Naz F. Oral health status of paediatric cardiac
patients: a case–control study. Int Dentistry Sa. 2008;10:6.

24. Sanchez P, Everett B, Salamonson Y, Ajwani S, Bhole S, Bishop J, et al.
Perceptions of cardiac care providers towards oral health promotion in
Australia. Collegian. 2017. https://doi.org/10.1016/j.colegn.2017.11.006.

25. Anderson R. Revising the behavioural model and access to medical care:
does it matter? J Health Soc Behav. 1995;36(1):1–10 doi:2137284.

26. Habbab K, Moles D, Porter S. Potential oral manifestations of cardiovascular
drugs. Oral Dis. 2010;16(8):769–73. https://doi.org/10.1111/j.1601-0825.2010.
01686.x.

Sanchez et al. BMC Oral Health           (2019) 19:12 Page 8 of 9



27. Pandey S, Chawla D. Using qualitative research for establishing content
validity of e-lifestyle and website quality constructs. Qual Mark Res Int J.
2016;19(3):339–56. https://doi.org/10.1108/QMR-05-2015-0033.

28. Patten ML. Questionnaire research: a practical guide. NY USA: Routledge;
2016. https://doi.org/10.1080/87565641.2016.1243113.

29. George A, Johnson M, Blinkhorn A, Ajwani S, Bhole S, Yeo A, et al. The oral
health status, practices and knowledge of pregnant women in South-Western
Sydney. Aust Dent J. 2013;58(1):26–33. https://doi.org/10.1111/adj.12024.

30. Virdee P. Improve uptake of care. Br Dent J. 2006;201(3):132–3. https://doi.
org/10.1038/sj.bdj.4813891.

31. IBM SPSS. Statistics for windows version 24.0. IBM Corp: Armonk NY; 2016.
32. World Health Organization. International Statistical Classification of Diseases

and Related Health Problems 10th Revision: World Health Organization; 2016.
33. Australian Government Department of Human Services. Income test for low

income health care card Australia 2017 [updated 27 August 2017]. https://
www.humanservices.gov.au/individuals/enablers/income-test-low-income-
health-care-card. Accessed 9 Sep 2017.

34. Centre for Oral Health Strategy. Eligibility of persons for public oral health
care in NSW: Policy directive. Doc No PD2017_027. Publication date 15
August 2017. File number DG17/4367.

35. SWSLHD. Health profile of local communities 2014. Sydney: SWSLHD; 2014.
https://doi.org/10.1007/978-3-319-02475-2_2.

36. Sydney Local health District. A Picture of Health Sydney Local Health District
Health Profile 2015. Sydney Australia: NSW Government. p. 2015.

37. Nichols M, Peterson K, Herbert J, Alston L, Allender S. Australian Heart
Disease Statistics 2015: National Heart Foundation of Australia; 2016.

38. Australian Institute of Health and Welfare, Chrisopoulos S, Harford J,
Ellershaw A. Oral health and dental care in Australia: key facts and figures
2015. Canberra: AIHW; 2016 28 January 2016. Report No.: Cat. no. DEN 229.

39. Chapple IL, Van der Weijden F, Doerfer C, Herrera D, Shapira L, Polak D, et
al. Primary prevention of periodontitis: managing gingivitis. J Clin
Periodontol. 2015;42(S16). https://doi.org/10.1016/j.eururo.2018.11.013.

40. Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Miller NH, Hubbard VS, et al. 2013
AHA/ACC guideline on lifestyle management to reduce cardiovascular risk:
a report of the American College of Cardiology/American Heart Association
task force on practice guidelines. J am Coll Cardiol. 2014;63(25 part B):2960–84.

41. Southerland JH, Moss K, Taylor GW, Beck JD, Pankow J, Gangula PR, et al.
Periodontitis and diabetes associations with measures of atherosclerosis and
CHD. Atherosclerosis. 2012;222(1):196–201. https://doi.org/10.1016/j.
atherosclerosis.2012.01.026.

42. Kumar P, Mastan K, Chowdhary R, Shanmugam K. Oral manifestations in
hypertensive patients: a clinical study. J Oral and Maxillofac Pathol: JOMFP.
2012;16(2):215. https://doi.org/10.4103/0973-029X.99069.

43. Fardal Ø, Lygre H. Management of periodontal disease in patients using
calcium channel blockers–gingival overgrowth, prescribed medications,
treatment responses and added treatment costs. J Clin Periodontol. 2015;
42(7):640–6. https://doi.org/10.1111/jcpe.12426.

44. Nagata T, Ninomiya M, Mihara C, Kido J, Nishikawa S, Kataoka M. Etiology of
drug-induced gingival overgrowth. Current Issues in Periodontics. 2016;37.

45. Clayton R, Chaudhry S, Ali I, Cooper S, Hodgson T, Wojnarowska F. Mucosal
(oral and vulval) lichen planus in women: are angiotensin-converting
enzyme inhibitors protective, and beta-blockers and non-steroidal anti-
inflammatory drugs associated with the condition? Clin Exp Dermatol. 2010;
35(4):384–7. https://doi.org/10.1111/j.1365-2230.2009.03581.x.

46. Ajwani S, Mattila KJ, Tilvis RS, Ainamo A. Periodontal disease and mortality
in an aged population. Spec Care Dentist. 2003;23(4):125–30. https://doi.org/
10.1111/j.1754-4505.2003.tb00297.x.

47. Reichert S, Schlitt A, Beschow V, Lutze A, Lischewski S, Seifert T, et al. Use of
floss/interdental brushes is associated with lower risk for new cardiovascular
events among patients with coronary heart disease. J Periodontal Res. 2015;
50(2):180–8. https://doi.org/10.1111/jre.12191.

48. De Oliveira C, Watt R, Hamer M. Toothbrushing, inflammation, and risk of
cardiovascular disease: results from Scottish health survey. Br Med J. 2010;340.

49. Kuwabara M, Motoki Y, Ichiura K, Fujii M, Inomata C, Sato H, et al.
Association between toothbrushing and risk factors for cardiovascular
disease: a large-scale, cross-sectional Japanese study. BMJ Open. 2016;6(1):
e009870. https://doi.org/10.1136/bmjopen-2015-009870.

50. Gandhi N, Silvay G. How important is dental clearance for elective open
heart operations? Ann Thorac Surg. 2015;99(1):377. https://doi.org/10.1016/j.
athoracsur.2014.04.145.

51. Stefanac S. Having heart surgery? Why good dental health matters [website
]. Michigan USA: Michigan Health; 2016. http://healthblog.uofmhealth.org/
heart-health/having-heart-surgery-why-good-dental-health-matters.
Accessed 11 Sep 2017

52. Sanchez P, Everett B, Salamonson Y, Ajwani S, Bhole S, Bishop J, et al. Oral
health and cardiovascular care: perceptions of people with cardiovascular
disease. PlosOne. 2017;12(7):e0181189. https://doi.org/10.1371/journal.pone.
0181189.

53. Council of Australian Government Health Council. Healthy Mouths, Healthy
Lives: Australia’s National Oral Health Plan 2015–2024. In: COAG Health
Council. Adelaide SA; 2015. p. 1–105.

54. Hedt B. L, M Pagano. Health indicators: eliminating bias from convenience
sampling estimators. Stat Med 2011;30(5):560–568, doi: https://doi.org/10.
1002/sim.3920.

55. Sanchez P, Salamonson Y, Everett B, George A. Barriers and predictors
associated with accessing oral health care among patients with
cardiovascular disease in Australia. Journal of Cardiovascular Nursing. 2018;
JCN-D-18-00125. In Print.

Sanchez et al. BMC Oral Health           (2019) 19:12 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Sampling and setting
	Data collection procedure
	The questionnaire tool
	Sample size
	Data analysis

	Results
	Demographic characteristics
	Self-reported oral health status and behaviour
	Oral health knowledge

	Discussion
	Demographic characteristics of sample
	Self-reported oral health status and behaviour
	Oral health knowledge
	Limitations
	Recommendations

	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Availability of data and materials
	Funding
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

