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ABSTRACT

Objective: To assess the oral health knowledge and practices among individuals with chronic systemic conditions.
Study Design: Observational / Cross-sectional study

Place and Duration of Study: This study was conducted at the Qassim University dental hospital over a period of
seven months from Sep 2024 to April 2025.

Methods: A total of 297 participants with diagnosed chronic systemic conditions were recruited through
convenience sampling. Data were collected via a structured electronic questionnaire covering demographics,
medical history, oral health knowledge and practices, and perceived barriers. Descriptive statistics, Chi-
square/Fisher’s Exact Test, and Spearman’s correlation were applied, with p<0.05 considered statistically
significant.

Results: A total of 297 participants were included, with the majority aged over 60 years 108(36.4%) and
predominantly male 209(70.4%). Diabetes 136(45.8%) and hypertension 111(37.4%) were the most common
chronic conditions. A significant association was found between type of chronic illness and awareness of its impact
on oral health (p < 0.001), with diabetic participants showing greater awareness. Similarly, self-reported medication-
related oral health effects and receipt of oral health education were significantly associated with the type of
condition (p < 0.001). Positive correlations were observed between oral health knowledge scores and practices like
brushing, flossing, and dental visits, particularly among diabetic and hypertensive participants.

Conclusion: Oral health knowledge and practices differed significantly among individuals with chronic systemic
conditions, with those having diabetes and other illnesses demonstrating better awareness and behaviors compared
to hypertensive patients.
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INTRODUCTION

Oral and systemic health are closely interconnected
through a well-established bidirectional relationship2.

Periodontal disease, in particular, has been linked to
diabetes mellitus, metabolic syndrome, cardiovascular
conditions, Alzheimer’s disease, and negative

Chronic  conditions such as diabetes mellitus,
cardiovascular disease, and hypertension are known to
contribute to a range of oral health issues, including
periodontal disease and tooth loss®. Furthermore,
certain oral manifestations may serve as early signs of
systemic illnesses, highlighting the integral role of oral
health in maintaining overall health®*. A growing body
of research has consistently demonstrated associations
between oral diseases and systemic disorders.
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pregnancy outcomes. The aging process, which is often
accompanied by chronic illnesses, adds further
complexity to the management of oral diseases.®*

Oral diseases include a variety of preventable
conditions such as dental caries and periodontal disease,
both of which are closely linked to systemic health®®.
According to the World Health Organization (WHQO),
approximately 3.58 billion individuals were affected by
oral diseases in 2016°. Over 100 systemic diseases and
nearly 500 medications are known to produce oral
manifestations, particularly among older adults®. This
connection is further intensified by shared risk factors
such as tobacco use, alcohol consumption, and obesity®.
Inadequate awareness and limited understanding of the
relationship between oral and systemic health have
been associated with preventable hospital admissions
(PPH), increased morbidity, and diminished quality of
lifeS. Emphasizing preventive oral care through routine
dental check-ups and good oral hygiene practices can
play a vital role in improving quality of life and
assisting in the control and prevention of chronic
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illnesses, ultimately reducing their prevalence and
related mortality”0,

The relationship between oral and systemic health,
commonly referred to as the oral-systemic link, is well
recognized. This connection is primarily mediated
through shared inflammatory pathways, involving
common markers such as pro-inflammatory cytokines
(e.g., C-reactive protein, TNF-a, IL-1B, and IL-6),
neutrophils, and white blood cells®!t. Systemic
inflammation can exacerbate the development and
progression of oral diseases, while oral pathogens
entering the bloodstream may also trigger or worsen
systemic inflammatory responses®12,

Evidence indicates that promoting oral health and
implementing preventive strategies can help mitigate
several shared risk factors linked to both oral and
chronic systemic diseases. By improving patient
awareness and education regarding the oral-systemic
connection,  healthcare  providers can  support
individuals in managing their oral health as part of their
overall well-being®. People living with chronic
conditions such as diabetes, hypertension, and other
long-term illnesses are at increased risk for oral health
issues due to factors like systemic inflammation,
immune dysfunction, and medication side effects.
Despite this, oral health is frequently overlooked in the
comprehensive care of these patients. Assessing their
current knowledge and behaviour related to oral health
is crucial for designing effective, condition-specific
educational and preventive interventions. Therefore, the
present study was conducted to evaluate oral health
knowledge and practices among individuals with
chronic systemic diseases.

METHODS

This cross-sectional observational study was conducted
at Qassim University Dental Hospital over a period of
seven months from Sep 2024 to April 2025. The ethical
approval was obtained from the Ethical Review
Committee of Qassim University with the reference #
24-06-02. The required sample size was calculated
using Epi Info software, assuming a 50% incidence
rate, a 5% margin of error, and a 95% confidence level,
yielding a minimum required sample of 370
participants [13]. However, due to time and resource
constraints, a total of 297 participants were included in
the final analysis. Participants were recruited through
convenience sampling from patients visiting the dental
hospital during the study period. The inclusion criteria
comprised individuals who were attending the dental
hospital and had a diagnosed chronic systemic
condition. Exclusion criteria included individuals with
undiagnosed chronic systemic conditions and those who
were unable to comprehend or complete the
questionnaire due to language barriers or cognitive
impairments.

Informed consent was obtained from all participants
prior to data collection. Data were collected using a
structured electronic questionnaire administered to
eligible participants. The questionnaire was divided into
several sections, including demographic characteristics
such as age, gender, education level, and income;
medical history detailing the type of chronic systemic
condition, duration since diagnosis, and treatment
regimen; oral health knowledge, which assessed
awareness of oral hygiene practices, dental care
routines, and the impact of chronic diseases on oral
health; oral health practices including frequency of
tooth brushing, flossing, dental visits, and use of oral
hygiene products; and perceived barriers to maintaining
good oral health.

The data was analyzed using SPSS software Version
22.0. Descriptive statistics were used to summarize the
demographic characteristics of the participants,
including age, gender, education level, type and
duration of chronic systemic conditions. Associations
between chronic systemic conditions and oral health
knowledge variables were assessed using the Chi-
square test and Fisher’s Exact Test where appropriate.
Spearman’s correlation was applied to examine the
relationship between oral health knowledge scores and
oral health practices (brushing frequency, dental visits,
flossing, and toothbrush replacement) within each
chronic illness group. A p value of <0.05 was
considered as statistically significant.

RESULTS

Table No.l: Demographic Characteristics of the
Participants (n=297).

Variables n(%o)
18-30 16(5.4%)
Age group 31-45 69(23.2%)
(Years) 46-60 104(35.0%)
Over 60 108(36.4%)
Male 209(70.4%)
Gender Female 88(29.6%)
. High school 160(53.9%)
:Eec\j/lélcatlon College 17(5.7%)
Bachelor 96(32.7%)
Master degree 23(7.7%)
Hypertension 111(37.4%)
Chronic Diabetes 136(45.8%)
systemic Others(hypothyroidism,
condition blood disorders, 50(16.8%)
neurological problems)
Duration of | <1 year 58(19.5%)
systemic 1-5 years 124(41.8%)
3?:;&2:.2 >5 year 115(38.7%)

A total of 297 participants were included in the study.
The majority of participants were aged over 60 years
108(36.4%), followed by 4660 years 104(35.0%), 31—
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45 years 69(23.2%), and 18-30 years 16(5.4%). Males
comprised a larger proportion of the sample
209(70.4%) compared to females 88(29.6%). Regarding
educational background, more than half of the
participants had completed high school 160(53.9%),
while 96(32.7%) held a bachelor's degree. Among the
chronic systemic conditions reported, diabetes was the
most prevalent 136(45.8%), followed by hypertension

111(37.4%), and other conditions such as
hypothyroidism, blood disorders, and neurological
issues 50(16.8%). In terms of the duration since
diagnosis of the systemic condition, 124(41.8%) of
participants had been diagnosed within the past 1-5
years, 115(38.7%) for over 5 years, and 58(19.5%)
were diagnosed less than a year ago, as presented in
Table 1.

Table No.2: Association between Chronic Systemic Conditions and Oral Health Knowledge.

Chronic systemic conditions

Variables Diabetes Hypertension Others |
n(%) n(%) n(%) p-value

Can chronic diseases affect oral health?

Yes 46(33.8%) 25(22.5%) 17(34.0%)

No 7(5.1%) 60(54.1%) 6(12.0%) <0.001

Not sure 83(61.0%) 26(23.4%) 27(54.0%)

Have you noticed any impact of your medications on your oral health, such as dry mouth or changes in

gum health?

Yes 51(37.5%) 9(8.1%) 29(58.0%) <0001

No 85(62.5%) 102(91.9%) 21(42.0%) '

Have you ever received oral health education specific to your chronic systemic condition(s)?

Yes 40(29.4%) 0(0.0%) 0(0.0%) <0001

No 96(70.6%) 111(100.0%) 50(100.0%) '

Chi-square test
Fisher’s Exact Test 2

Table No.3: Correlation between Oral Health Practices and Knowledge score by Chronic Iliness Group.

Knowledge scores Diabetes Hypertension Others

(p) p-value (p) p-value () p-value
Frequency of brushing 0.222** 0.009 -0.060 0.535 0.818** <0.001
(times/day)
Frequency of dental visits 0.686** <0.001 0.815** <0.001 0.991** <0.001
Flossing frequency 0.708** <0.001 0.750** <0.001 0.548** <0.001
How often should you replace 0.581** <0.001 0.128 0.181 0.176 0.222
your toothbrush?

Spearman’s correlation

Table 2 presents the association between chronic
systemic conditions and participants’ awareness and
experiences related to oral health. A statistically
significant difference was observed among the three
groups—diabetes, hypertension, and other systemic
conditions—with regard to their perception of the
impact of chronic diseases on oral health (p < 0.001).
Among participants  with  diabetes, 46(33.8%)
acknowledged that chronic diseases could affect oral
health, whereas only 35(22.5%) of hypertensive
participants and 17(34.0%) of those with other
conditions shared this view. Notably, 60(54.1%) of
participants with hypertension responded negatively to
this question, and 83(61.0%) of diabetic participants
were unsure. A significant association was also found
between systemic condition type and self-reported
medication-related oral health effects, such as dry
mouth or changes in gum health (p < 0.001). More than
half of the participants with other conditions,

29(58.0%) and 51(37.5%) of those with diabetes
reported such effects, compared to only 9(8.1%) of
hypertensive individuals. Furthermore, receiving oral
health education tailored to one’s systemic condition
showed a highly significant association with the type of
chronic illness (p < 0.001). While 40(29.4%) of diabetic
participants had received oral health education, none of
the participants in the hypertension or other condition
groups reported receiving such education.

Table 3 presents the correlation between oral health
practices and knowledge scores across the three chronic
illness groups: diabetes, hypertension, and others.
Among participants with diabetes, knowledge scores
were positively and significantly correlated with
frequency of brushing (p = 0.222, p = 0.009), frequency
of dental visits (p = 0.686, p < 0.001), flossing
frequency (p = 0.708, p < 0.001), and awareness of
toothbrush replacement frequency (p = 0.581, p <
0.001). In the hypertension group, strong positive
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correlations were observed between knowledge scores
and both frequency of dental visits (p = 0.815, p <
0.001) and flossing (p = 0.750, p < 0.001), while no
significant correlation was found with brushing
frequency (p = -0.060, p = 0.535) or toothbrush
replacement awareness (p = 0.128, p = 0.181). Among
those with other systemic conditions, very strong
positive correlations were noted between knowledge
scores and brushing frequency (p = 0.818, p < 0.001),
frequency of dental visits (p = 0.991, p < 0.001), and
flossing frequency (p = 0.548, p < 0.001). However, no
significant correlation was found between knowledge
scores and toothbrush replacement awareness (p =
0.176, p = 0.222).

DISCUSSION
Recognizing the integral role of oral health in
maintaining systemic well-being is crucial. The

condition of the oral cavity not only mirrors but also
influences  overall  health, emphasizing that
comprehensive health cannot be achieved without
adequate oral care'. Research has demonstrated that
controlling oral inflammation, particularly from
periodontal infections, can lead to a reduction in
systemic inflammatory responses®.

The present study aimed to assess oral health
knowledge and practices among individuals with
chronic  systemic conditions, revealing notable
variations between disease groups, particularly diabetes
and hypertension. Diabetes mellitus emerged as the
most prevalent chronic condition in the study, and
diabetic participants demonstrated significantly greater
awareness regarding the link between systemic disease
and oral health compared to other groups. This aligns
with existing literature, which consistently identifies
diabetes as a major risk factor for periodontal disease
due to its inflammatory and immunocompromised
effects!®Y’. A recent systematic review also concluded
with moderate certainty that patients with diabetes tend
to have higher DMF (Decayed, Missing, and Filled
teeth) scores'®, further supporting the present study’s
observation of increased oral health issues among
diabetic individuals.

Interestingly, the present study noted significant
positive correlations between knowledge scores and
oral hygiene behaviors (such as brushing, flossing, and
dental visits) in diabetic participants, suggesting that
increased awareness can translate into better practices
when appropriate education is provided. In contrast,
past studies have also revealed that people with diabetes
generally demonstrate  inadequate oral health
knowledge and practices. A study by Poudel et al.
reported that less than half of diabetic individuals brush
twice daily and only a quarter floss regularly, with just
over half visiting a dentist annually®’.

In the present study, hypertensive participants showed
limited awareness of oral health implications, with the

majority either unaware or unsure about the connection
between their condition and oral health and none
reporting any received oral health education. These
results are consistent with findings from Rasouli-
Ghahroudi et al., who assessed knowledge, attitude, and
practice (KAP) among patients with cardiovascular
disease. Their study reported moderate knowledge
levels but poor practice, highlighting that awareness
alone may not suffice to drive behavior change,
especially in the absence of practical interventions or
health system support®®. The lack of significant
correlation between knowledge scores and oral hygiene
behaviors such as brushing and toothbrush replacement
in the hypertensive group from the present study further
supports this perception.

A significant finding of the present study was the poor
awareness regarding the impact of systemic conditions
on oral health. Only 33.8% of diabetic patients,
25(22.5%) of hypertensive individuals, and 17(34.0%)
of those with other conditions believed that systemic
diseases could affect oral health. These findings are
consistent with Akl et al., who reported that less than
50% of patients with chronic conditions globally
understood the oral-systemic link. This lack of
awareness is further supported by other systematic
reviews'®, particularly in diabetic and pregnant
populations, which reported consistently  poor
knowledge scores. In the present study, the particularly
high percentage of diabetic patients who were unsure
about the oral health implications of their condition,
83(61.0%) may highlight inadequate communication
between healthcare providers and patients, as
previously noted in the literature?-2,

Moreover, the present study identified a significant
association between systemic illness type and
medication-related oral effects, such as dry mouth and
gum changes, with higher reporting among diabetic and
other-condition groups. Medication-related oral health
side effects, such as dry mouth and changes in gum
health, were reported most commonly by patients with
diabetes 51(37.5%) and other conditions 29(58.0%),
whereas only 9(8.1%) of hypertensive participants
acknowledged such issues. This lack of awareness
could be due to the absence of condition-specific oral
health education, an association that was clearly
demonstrated in our study, where only 40(29.4%) of
diabetic participants received any oral health education,
and none among hypertensive or other-condition
participants did. This finding reflects the systemic
neglect of oral health in chronic disease management,
corroborating earlier research attributing poor oral
health  literacy to  limited interdisciplinary
communication and systemic healthcare gaps?®2L.
Regarding oral health practices, the present study found
that knowledge scores were significantly and positively
correlated with better oral hygiene behaviors,
particularly in the diabetes group. This includes
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stronger correlations with brushing frequency, flossing,
dental visits, and awareness of toothbrush replacement.
Similar positive correlations were observed in the other
systemic conditions group, though awareness about
toothbrush replacement remained low. In hypertensive
patients, the strongest associations were found between
knowledge and flossing or dental visits, while brushing
frequency showed no significant relationship. This
variability may stem from differing health behaviors or
beliefs associated with specific chronic conditions, as
suggested by previous studies indicating that health-
seeking behavior, particularly among males, tends to be
lower2024,

This study had some limitations, including a smaller-
than-required sample size, use of convenience
sampling, and reliance on self-reported data, which may
introduce bias. The cross-sectional design prevents
causal interpretations, and the single-center setting
limits generalization. Despite these limitations, the
findings emphasize the need for integrating oral health
education into chronic disease care, particularly for
hypertensive patients. Future studies with larger,
diverse samples and longitudinal designs are
recommended to better understand the link between
systemic conditions and oral health.

CONCLUSION

This study concluded a significant association between
chronic systemic conditions and oral health knowledge
and practices. Participants with diabetes and other
chronic illnesses demonstrated better oral health
awareness and more consistent hygiene practices
compared to those with hypertension. Strong
correlations between oral health knowledge and
practices, particularly dental visits and flossing,
underscore the importance of tailored oral health
education as an integral part of chronic disease
management.

Author’s Contribution:

Concept & Design or | Syed Fareed Mohsin
acquisition of analysis or

interpretation of data:

Drafting or  Revising
Critically:

Syed Fareed Mohsin

Final Approval of version: | The above author

Agreement to accountable | The above author

for all aspects of work:

Conflict of Interest: The study has no conflict of
interest to declare by any author.

Source of Funding: None
Ethical Approval: No.02-06-24 Dated 25.09.2024

REFERENCES

1. Clark D, Kotronia E, Ramsay SE. Frailty, aging,
and periodontal disease;:  basic  biologic
considerations. Periodontol 2000. 2021;87(1):
143-56.

2. Kapila YL. Oral health’s inextricable connection to
systemic health: special populations bring to bear
multimodal relationships and factors connecting
periodontal disease to systemic diseases and
conditions. Periodontol 2000. 2021;87(1):11-6.

3. Ingram K, Hayes MJ, Irving M, Wallace J. What
informs oral health and chronic disease policy
development in Australia: a citation analysis. J
Public Health Policy 2021;42(4):635-46.

4. Tavares M, Calabi KAL, San ML. Systemic
diseases and oral health. Dent Clin North Am
2014;58(4):797-814.

5. WHO. Pudloski J. Oral health. World Health
Organisation.  2020. https://www.who.int/health-
topics/oral-health/#tab=tab_1. Accessed 4 July
2020.

6. Kane SF. The effects of oral health on systemic
health. General Dent 2017;65(6):30-4.

7. Preshaw PM, Taylor JJ, Jaedicke KM, De Jager M,
Bikker JW, Selten W, et al. Treatment of
periodontitis reduces systemic inflammation in
type 2 diabetes. J Clin Periodontol 2020;47(6):
737-746.

8. Sharma S, Sridhar S, Mclntosh A, Messow CM,
Aguilera EM, Del Pinto R, et al. Periodontal
therapy and treatment of hypertension-alternative
to the pharmacological approach. A systematic
review and meta-analysis. Pharmacol Res 2021;
166:105511.

9. Apessos I, Voulgaris A, Agrafiotis M, Andreadis
D, Steiropoulos P. Effect of periodontal therapy on
COPD outcomes: a systematic review. BMC Pulm
Med 2021;21(1):92.

10. Jahanshir M, Nobahar M, Ghorbani R, Malek F.
Effect of clove mouthwash on the incidence of
ventilator-associated pneumonia in intensive care
unit patients: a comparative randomized triple-
blind clinical trial. Clin Oral Investig 2023;
27(7):3589-3600

11. Gomaa N, Nicolau B, Siddigi A, Tenenbaum H,
Glogauer M, Quifionez C. How does the social “get
under the gums™? The role of socio-economic
position in the oral-systemic health link. Can J
Public Health 2017;108(3):224-8.

12. Graves DT, Correa JD, Silva TA. The oral
microbiota is modified by systemic diseases. J
Dent Res 2018;98(2):148-56.

13. Akl S, Ranatunga M, Long S, Jennings E, Nimmo
A. A systematic review investigating patient
knowledge and awareness on the association


https://www.who.int/health-topics/oral-health/#tab=tab_1
https://www.who.int/health-topics/oral-health/#tab=tab_1

Med. Forum, Vol. 36, No. 7

July, 2025

14,

15.

16.

17.

18.

19.

between oral health and their systemic condition.
BMC Public Health 2021;21(1):2077.

Schwarz C, Hajdu Al, Dumitrescu R, Sava-
Rosianu R, Bolchis V, Anusca D, et al. Link
between Oral Health, Periodontal Disease,
Smoking, and Systemic Diseases in Romanian
Patients. Healthcare (Basel) 2023;11(16):2354.
Rice AO. Alzheimer's Disease and Oral-Systemic
Health: Bidirectional Care Integration Improving
Outcomes. Front Oral Health 2021;2:674329.
Poudel P, Griffiths R, Wong VW, Arora A, George
A. Knowledge and practices of diabetes care
providers in oral health care and their potential role
in oral health promotion: A scoping review.
Diabetes Res Clin Pract 2017;130:266-277.

Poudel P, Griffiths R, Wong VW, Arora A, Flack
JR, Khoo CL, et al. Oral health knowledge,
attitudes and care practices of people with diabetes:
a systematic review. BMC Public Health
2018;18(1):577.

Weijdijk LPM, Van der Weijden GA, Slot DE.
DMF scores in patients with diabetes mellitus: A
systematic  review and  meta-analysis  of
observational studies. J Dent 2023;136:104628.
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 Atheroscler 2016;
12(1):1-9.

20.

21.

22.

23.

24,

Afolabi O, Okeoghene OA. Awareness and oral
self-care practices of diabetic patients at a tertiary
hospital in Lagos, Nigeria. Ann Med Health Sci
Res 2017;7(3):36-43.

Naorungroj S, Hunsrisakhun J, Talungchil S. Oral
hygiene status, self-reported oral malodour, oral
hygiene practices, and oral health knowledge: a
cross-sectional study in a group of Muslim Thai
pregnant women. J Int Oral Health 2018;10(5):229.
Sanchez P, Everett B, Salamonson Y, Redfern J,
Ajwani S, Bhole S, et al. The oral health status,
behaviours and knowledge of patients with
cardiovascular disease in Sydney Australia: a
cross-sectional survey. BMC Oral Health 2019;
19(12):1-9.

Rotman-Pikielny P, Leonenko M, Barzilai L,
Naberiski D, Twito O, Kagan R. Patients’
knowledge and opinions regarding osteoporosis
treatment, and oral health care. J Am Dent Assoc
2019;150(19):830-8.

Mian RI, Rashidi FFH, Alshammary TA, al
Zubaidi S, al Shammary F, Siddiqui AA, et al. Oral
health-related knowledge and assessment of oral
health status of diabetic patients attending dental
clinic at college of dentistry, hail, Kingdom of
Saudi Arabia. J Contemp Dent Prac 2020;21(1):
78-82.



