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INTRODUCTION 
Hypertension, also known as systemic arterial 
hypertension (SAH), is a clinical condition characterised 
by a prolonged increase in blood pressure levels ≥ 140 
and/or 90 mm Hg (World Health Organisation, 2025). It 
is classified as primary/essential or secondary to 
another disease. Primary hypertension, with the cause 
unknown, found in approximately 90% of hypertensive 
patients, while it is secondary in only 10% of cases 

(Rossi et al., 2020). Although the exact cause of primary 
hypertension is unknown, several risk factors have 
been associated with the condition. These factors can 
be categorised into modifiable and non-modifiable risk 
factors. The non-modifiable risk factors are attributes 
or characteristics in the individual that cannot be 
altered; these include age, sex, race, family history, 
genetic composition. The modifiable risk factors of 
hypertension are attributes, characteristics, exposures 
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Background: Recently, hypertension has been linked to 
periodontitis. This study aims to assess the oral hygiene 
practices, dental utilisation and treatment needs of 
hypertensive patients attending the cardiology clinic of the 
University of Port Harcourt Teaching Hospital (UPTH). 
Methods: An interviewer questionnaire was used to collect 
information from the participants. The questionnaire had 
two sections. Section A had questions about 
sociodemographic and Section B had questions on 
participants’ oral health practices, dental service utilisation 
and treatment needs. Statistical analysis was done using the 
Statistical Product and Service Solution (IBM SPSS) version 
25.0. P values < 0.05 were considered statistically significant. 
Results: There were 115 participants (55 [47.8%] males and 60 
[52.2%] females). Ninety-seven (84.3%) participants brushed 
once daily, 93 (80.9%) participants used toothbrushes with 
fluoride toothpaste, and 4 (3.5%) participants used chewing 
sticks. Among participants who used toothbrushes as 
cleaning aids, 53 (47.7%) used medium-textured 
toothbrushes, while 24 (21.6%) used hard toothbrushes. 
Ninety (78.3%) participants used interdental cleaning aids, 
among whom 75 (83.3%) participants used toothpicks. 
Concerning previous dental visitation, 59 (51.3%) participants 
visited the dental clinic; among these, 30 (50.8%) participants 
visited for extractions. Concerning treatment needs of the 
participants, 31 (27.0%) participants had dental complaints, 
among these, 15 (48.4%) participants had pain. Concerning 
gender, 36 (60.0%) females and 23 (41.8%) males visited the 
dental clinic previously (p = 0.051). Regarding educational 
status, 8 (72.7%) participants with primary education never 
attended dental clinic, while 3 (60.0%) participants with 
tertiary education visited the dental clinic. (p = 0.229). 
Conclusion: Most of the participants brushed once daily, 
using the horizontal brushing technique. A little above half of 
the participants visited the dental clinic, with the majority 
visiting for dental pain. The young age group, females, and 
participants with tertiary education visited the dental clinic 
more. 
 

  
A

B
S

T
R

A
C

T
 

Keywords: Oral Hygiene. Practices. Utilisation. Treatment needs. Hypertensive patients. 

Oral Hygiene Practices, Dental Service Utilization and Treatment 
Needs of Hypertensive Patients attending a Nigerian Tertiary 

Hospital – A Cross-Sectional Study 

Correspondence 

*Grace Onyenashia Alade.  

Department of Community Dentistry and 

Periodontology, Faculty of Dentistry, College 

of Health Sciences, University of Port 

Harcourt, Rivers State. Nigeria.  

Email: graceochos@yahoo.co.uk, 

grace.alade@uniport.edu.ng. 

ORCID: https://orcid.org/0000-0002-6901-

0130 

 



 
 Nigerian Journal of Dental Sciences Volume 9 Issue 1 January-June 2026 12 

 

or lifestyle patterns that can be modified to prevent the 
development of the disease. These modifiable risk 
factors include: obesity, excessive salt intake, inactivity 
or lack of exercise, high-fat diet, tobacco use, alcohol 
consumption (Ibekwe, 2015; Sood et al., 2024). 
Hypertension is found in about 45% of people 
worldwide, and it is also one of the most common 
cardiovascular risk factors (Williams et al., 2018). It is 
also linked to metabolic disorders, functional and/or 
structural changes in target organs (Piskorz, 2020). 
According to a 2014 World Health Organisation (WHO) 
report, arterial hypertension caused 51% of deaths 
from stroke and 45% of overall cardiovascular 
mortality. It affected all age groups and ethnic groups 
(Williams et al., 2018).   
Recently, Hypertension was associated with 
periodontitis (Del Pinto et al., 2020; Surma et al., 2021). 
Periodontitis is an inflammatory disease caused by a 
dysbiotic biofilm, affecting the supporting tissues 
around teeth (Tonetti et al., 2018). It is a chronic 
disease, and is marked by gingival inflammation with 
associated alveolar bone loss, which may eventually 
lead to tooth loss if not arrested and also negatively 
affects patients’ quality of life (Ferreira et al., 2017).   
Almost 750 million people (aged 15–99 years) 
worldwide have moderate to severe forms of 
periodontitis (Frencken et al., 2017). Periodontitis 
significantly increases the risk of cardiovascular 
diseases; hence, it is a modifiable non-classical 
cardiovascular risk factor (Landi et al., 2021). 

Arterial hypertension and periodontitis often coexist, 
especially in the elderly, men, cigarette smokers, 
overweight/obese people, diabetics, low 
socioeconomic status, and poor education (Del Pinto et 
al., 2020). Furthermore, Arterial hypertension occurs in 
7–77% of patients with periodontitis (versus 4–70% in 
general population) (Muñoz Aguilera et al., 2020). 
Inflammation is considered an important driver of 
vascular dysfunction and is implicated in the 
development and progression of hypertension 
(Drummond et al., 2019; Jayedi et al., 2019). The most 
important factor involved in the pathogenesis of 
arterial hypertension in patients with periodontitis is 
dysbiosis of the oral microbiota. Pathological oral 
bacteria in patients with periodontitis may lead to a 
reduction in the production of nitric oxide, which leads 
to increased vascular tone, stiffness and in turn may 
contribute, to an increase in blood pressure (Pignatelli 

et al., 2020; Bryan, Tribble, Angelov, 2017; Alzahrani et 
al., 2020). It was reported in a previous study that 
systolic and diastolic blood pressure increased with 
increasing bacterial load and the subgingival plaque 
(Desvarieux et al., 2010). Also, a number of studies have 
been shown that patients with periodontitis have 
increased systolic and diastolic blood pressure 
(Desvarieux, et al., 2010; Arowojolu et al., 2016).    
 

 
 
 
 
 
Furthermore, a meta-analysis covering 40 studies 
investigated, inter alia, the effect of periodontitis on 
systolic and diastolic blood pressure, shown that 
patients with periodontitis had an increase in systolic 
and diastolic blood pressure of 4.49 mmHg (95% CI 
2.88–6.11 mmHg; p< 0.00001) and 2.03 mmHg (95% CI 
1.25–2.81 mmHg; p< 0.00001) compared to healthy 
subjects (Muñoz et al., 2020). In another study, 
periodontitis was significantly associated with about a 
20% higher risk of unsuccessful antihypertensive 
treatment compared with those without periodontitis 
(Pietropaoli et al., 2018). 
Hence, maintaining good oral hygiene and treating 
periodontitis may contribute to the prevention of 
arterial hypertension and improve the effectiveness of 
antihypertensive treatment. Therefore, this study aims 
to assess the oral hygiene practices, dental utilisation 
and treatment needs of hypertensive patients 
attending the cardiology clinic of the University of Port 
Harcourt Teaching Hospital (UPTH). 
 
MATERIALS AND METHODS 
This was a cross-sectional study conducted among 
hypertensive patients who attended the Cardiology 
clinic at the University of Port Harcourt Teaching 
Hospital (UPTH), Port Harcourt, Rivers State, between 
June and November 2022. A convenient, non-
probability sampling technique was used to recruit 
subjects who gave consent. Ethical Approval for the 
study was obtained from the Health Research and 
Ethics Committee of the University of Port Harcourt 
Teaching Hospital (UPTH/ADM/90/S.II/VOL.XI/1219). 
An interviewer questionnaire was used to collect 
information from the participants. The questionnaire 
had two sections. Section A had questions about socio-
demographic (age, gender, marital status, ethnicity, 
occupation), and Section B had questions on 
participants’ oral health practices, dental service 
utilisation and treatment needs. Data were collected by 
two examiners, and the Cohen’s kappa coefficient for 
inter-examiner variation was 0.84.  
Hypertension was defined as systolic blood pressure 
(BP) of ≥140 mmHg and diastolic was BP of ≥90 mmHg 
according to the World Health Organization (WHO) 
guidelines (World Health Organisation, 2025). The 
inclusion criteria were patients diagnosed with 
hypertension for at least one year, who attended the 
Cardiology clinic, while the exclusion criteria were 
hypertensive patients who didn’t consent.  
Study size determination: 
With reference to a previous study (Ramirez-Ortega et 
al., 2023), the prevalence of hypertensive patients who 
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visited the dentist for dental consultation was 7.5%. 
The formula N = Z²pq/d² was utilised, and the minimum 
sample size calculated was 107. However, in this study, 
115 questionnaires were retrieved and accurately filled 
out. 
Statistical Analysis: 
Statistical analysis was done using the Statistical 
Product and Service Solution (SPSS) version 25.0 (IBM 
SPSS Inc. Chicago Illinois). Continuous variables were 
expressed as means and standard deviations, while 
categorical variables were presented as frequencies 
and percentages. Differences between groups were 
compared using the Chi-square tests for categorical 
variables. P values < 0.05 were considered statistically 
significant. 
 
RESULTS 
Sociodemographic of participants 
Table 1 shows that there were one hundred and fifteen 
participants with an age range of 42 -91 years and a 
mean age of 64.6 ± 10.9 years. There were 55 (47.8%) 
males and 60 (52.2%) females with a M: F of 1:1.1. More 
of the participants (39.1%) were in the 60-69 age 
groups, 50 (43.5%) participants had tertiary education, 
94 (81.7%) were married and 53 (46.1%) participants are 
from the other groups (e.g. Ikweere, Ijaw)  
Oral hygiene practices of participants 
Table 2 shows that 97 (84.3%) participants brush once 
daily, while 18 (15.7%) participants brushed twice daily. 
Regarding the type of cleaning used, 93 (80.9%) 
participants used toothbrushes with fluoride 
toothpaste, 12 (10.4%) participants used toothbrushes 

without fluoride toothpaste, 4 (3.5%) participants used 
chewing sticks. 
Among participants who used toothbrushes as cleaning 
aids, 33 (29.7%) used soft-textured toothbrushes, 53 
(47.7%) used medium-textured toothbrushes, 24 
(21.6%) used hard toothbrushes, while one participant 
(0.9%) did not know the type of toothbrush used. 
Concerning the brushing methods used, 87 (78.4%) 
participants used the horizontal brushing technique, 21 
(18.9%) participants used vertical brushing method, 
while 2 (1.8%) participants used the modified bass 
brushing technique. 90 (78.3%) participants used 
interdental cleaning aids, among which 75 (83.3%) 
participants used toothpicks. 
Dental service utilisation and treatment needs of 
participants  
Table 3 shows that 59 (51.3%) participants had visited 
the dental clinic previously; among these, 39 (66.1%) 
participants visited the dentist over 12 months ago, 
with 30 (50.8%) participants visiting for extractions.  
Concerning treatment needs of the participants, 31 
(27.0%) participants had dental complaints, among 
these, 15 (48.4%) participants had pain, 5 (16.1%) 
participants had dental caries and 4 (12.9%) 
participants had gum bleeding. Regarding how long the 
participants have had the dental complaints, 11 (35.5%) 
participants have had the complaints for 1-6 months, 
while 13 (41.9%) participants have had the complaints 
for > 12 months. When asked what the participants had 
done about the dental complaints, 14 (45.2%) 
participants did nothing, and only 6 (19.4%) 
participants visited the dentist for treatment. 

 
Table 1: Sociodemographic of participants 

Variables Frequency Percentage 

Age group 40 – 49 8 7.0 
50 – 59 31 27.0 
60 – 69 45 39.1 
70 – 79 19 16.5 

80 – 89 10 8.7 
90 – 99 2 1.7 

Gender Males 55 47.8 

Females 60 52.2 

Highest educational status None 1 0.9 
Primary 11 9.6 
Secondary 47 40.9 

Tertiary 50 43.5 

Post graduate 6 5.2 

Marital status Married 94 81.7 
Widow/separated/divorced 21 18.3 

Ethnicity Hausa 3 2.6 
Igbo 49 42.6 
Others 53 46.1 

Yoruba 10 8.7 

Total 115 100.0 
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Table 2: Oral hygiene practices of participants 
                         Variables Frequency Percentages 

Frequency of tooth brushing Once 97 84.3 
Twice 18 15.7 

Cleaning aids used Toothbrush with fluoride toothpaste 93 80.9 

Toothbrush without fluoride toothpaste 12 10.4 
Chewing stick 4 3.5 

Toothbrush with fluoride toothpaste and chewing sticks 3 2.6 
Toothbrush without fluoride toothpaste with chewing stick 3 2.6 

Type of toothbrush used Soft 33 29.7 
Medium 53 47.7 
Hard 24 21.6 
Don’t know 1 0.9 

Brushing methods used Horizontal 87 78.4 

Vertical 21 18.9 
Modified bass 2 1.8 
Don’t know 1 0.9 

How often do you change 
your toothbrush 

1-3 months 66 59.5 

≥ 4 months 45 40.5 
Why did you change your 
toothbrush? 

It is frayed 63 56.8 
Just feel like changing the toothbrush 32 28.8 

It is not cleaning my teeth properly 16 14.4 
Do you use interdental 
cleaning aids? 

Yes 90 78.3 
No 25 21.7 

If yes, how often do you use 
interdental cleaning aids? 

Everyday 33 36.7 
3-4 times a week 12 13.3 

Occasionally 45 50.0 
If yes, which interdental 
cleaning aids do you use? 

Interdental brush 1 1.1 
Dental floss 12 13.3 
Toothpick 75 83.3 
Broom 1 1.1 
Fingers 1 1.1 

 
Table 3: Dental service utilisation and treatment needs of participants 

Variables Frequency Percentage 

Have you visited the dentist before? Yes 59 51.3 
No 56 48.7 

If yes, when did you visit the dentist? <6 months 11 18.6 
6-12 months 9 15.3 
>12 months 39 66.1 

If yes, why did you visit the dentist? Routine check-up 2 3.4 
Scaling & polishing 13 22.0 
Dental caries 11 18.6 
Tooth replacement 3 5.1 
Extraction 30 50.8 

Do you need further dental treatment? Yes 31 27.0 
No 84 73.0 

If yes, what dental treatment is needed? Chewing difficulties 2 6.5 
Poor aesthetics 1 3.2 
Pain 15 48.4 
Gum bleeding 4 12.9 
Tooth fracture 1 3.2 
Dental caries 5 16.1 
Bad breath 3 9.7 

If yes, how long have you had the complaint? < 1 month 3 9.7 
1-6 months 11 35.5 
7-12 months 4 12.9 
>12 months 13 41.9 

What have you done about the complaints? Nothing 14 45.2 
Herbal treatment 6 19.4 

Medications 5 16.1 
Visited a dentist 6 19.4 
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Dental service utilisation of participants based on 
age group, gender and educational status Table 4 
shows that 6 (75.0%) participants within the 40-49 age 
group had never attended a dental clinic, while 24 
(53.3%) participants within the 60-69 age group had 
utilised dental services. This finding is not statistically 
significant (p = 0.337). Concerning gender, 32 (58.2%) 

males did not utilise dental care service, while 36 
(60.0%) females visited the dental clinic (p = 0.051). 
Regarding educational status, 8 (72.7%) participants 
with primary education, never attended dental clinic, 
while 3 (60.0%) participants with tertiary education had 
visited the dental clinic. This finding is not statistically 
significant (p = 0.229). 

 
Table 4: Dental service utilisation of participants based on age group, gender and educational status 

 
Variables 

Dental Service Utilisation  

Yes No P value 

Age group (years) 40-49 2 (25.0) 6 (75.0) 0.337 
50-59 19 (61.3) 12 (38.7)  
60-69 24 (53.3) 21 (46.7)  
70-79 9 (47.4) 10 (52.6)  
80-89 5 (50.0) 5 (50.0)  
90-99 0 (0.0) 2 (100.0)  

Gender Male 23 (41.8) 32 (58.2) 0.051 
Female 36 (60.0) 24 (40.0)  

Educational status None 1 (100.0) 0 (0.0) 0.229 
Primary 3 (27.3) 8 (72.7)  
Secondary 22 (46.8) 25 (53.2)  
Tertiary 30 (60.0) 20 (40.0)  

Postgraduate 3 (50.0) 3 (50.0)  

 
DISCUSSION 
Poor oral/ periodontal health has been reported to 
worsen the blood pressure in hypertensive patients 
(Surma et al., 2021). Hence, this study aims to assess 
the oral hygiene practices, dental service utilisation and 
treatment needs of hypertensive patients. In this study, 
majority of the participants brush their teeth once 
daily, with toothbrush and fluoridated toothpaste. 
Fluoride has been documented to improve oral health, 
by being incorporated into enamel during the time of 
brushing (dos Santos, Nadanovsky, de Oliveira, 2013), 
and is also taken up by oral soft tissues and plaque, 
(Creeth et al., 2009) which boosts its protective effect 
on enamel.  
This finding is in tandem with the finding in a previous 
study (Sorunke, Soroye, Oyapero, 2025) This finding 
indicates that the participants were not aware of the 
requirement for brushing. It was recommended by the 
American Dental Association that toothbrushing 
should be done two times daily for about two minutes 
using a fluoride toothpaste to achieve a remarkable 
reduction in accumulated plaque and optimised oral 
hygiene (Petersen, 2009). Regarding the type of 
toothbrush used, a little above half of the participants 
utilize medium-textured tooth brushes. However, a few 
participants used the hard-textured toothbrush, which 
was reported to be detrimental to the oral health, 
especially if it is used with abrasive toothpaste, heavy 
toothbrushing forces (> 3N) and incorrect brushing 
techniques; these lead to cervical abrasions, gingival 
recession and eventually dentinal hypersensitivity 
(Kumar et al., 2025). This points to the fact that the 

participants need further education concerning their 
oral health, which is further confirmed by majority of 
the participants brushing with the horizontal brushing 
technique. 
Regarding how often the participants replace their 
toothbrushes, most participants change their 
toothbrushes every 3 months, which is acceptable. It 
has been documented that toothbrushes become 
frayed after 3 months of usage, as the toothbrushes 
become old and can become abrasive to the gingiva 
and the enamel (Warren et al., 2009). This is 
corroborated in this study, as most participants 
changed their toothbrushes because they became 
frayed.  
Food debris and plaque accumulation in interdental 
spaces are not readily cleansed with routine 
toothbrush; thus, proximal areas become hotspots for 
microbes to grow and affect the oral health, leading to 
periodontal disease or dental caries (Alade & Umana-
Edeani, 2025). The efficacy of plaque removal following 
a brushing exercise average around 50% (Dhage & 
Chougule, 2019). Interdental plaque biofilm control 
measures should be used as an adjunct to 
toothbrushing to complement mechanical cleaning 
(Kinane, Stathopoulou, Papapanou, 2017). Hence, 
tooth brushing and interdental cleaning once every 24 
hours are the ideal methods for maintaining 
periodontal health and preventing caries (Claydon, 
2008). Common interdental cleaning aids include 
dental floss, interdental wood sticks, interdental 
brushes and tapes (Berchier et al., 2008). In this study, 
most participants used interdental cleanings; however, 
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only a few participants used the interdental cleaning 
aids every day as recommended. This finding is similar 
to that of a previous study, which found that only a few 
participants used interdental cleaning aids daily 
(Sorunke, Soroye, Oyapero, 2025). Dental floss was 
regarded as the “gold standard” for reducing 
interdental plaque (Yost, Mallatt, Liebman., 2006). It 
was reported by the American Dental Association that 
dental floss could remove up to 80% of plaque located 
in the interdental area (Fleming et al., 2018). In another 
study, interdental brush was considered the most 
effective interdental cleaning aid (Gluch, 2012), as it 
was reported to have high patient acceptance, easier to 
use and higher efficacy for plaque removal (Imai & 
Hatzimanolakis, 2011). Additionally, it reduces 
interdental periodontal pathogens (Bourgeois et al., 
2019). In this study, although majority of the 
participants cited using interdental cleaning aids, most 
participants used toothpicks, and only a handful used 
dental floss and interdental brushes. The reason could 
be that toothpicks are readily available and affordable 
compared to dental floss or interdental brushes. The 
use of toothpicks should be discouraged because of 
their traumatic effect on the gingiva (Ahmed, 2016). It 
is therefore imperative for dental practitioners to 
enlighten the patients and the populace on the 
appropriate interdental cleaning aids and the right 
method of usage, which will yield good results and not 
cause damage to the gingiva. 
Dental clinic attendance is a fundamental indicator of 
oral health evaluation and awareness (Mohd et al., 
2024); in this study, only a little over half of the 
participants visited the dental clinic previously. This 
indicates that most of the hypertensive participants are 
unaware of the importance of oral health. Among those 
who had visited the dental clinic, most visited over 12 
months ago, this finding follows the trend from a 
previous study, where more participants visited the 
dental clinic over a year ago (Olagundoye & Sorunke, 
2025).  Regarding the reason for visiting the dental 
clinic, about half of the participants visited for 
extraction, and only a few visited for routine dental 
check-up and for scaling and polishing. The finding in 
the present study corroborates the fact that patients 
attend the dental clinic for symptom-related treatment 
rather than preventive treatment (Olajide et al., 2021).  

Routine check-up/scaling and polishing are preventive 
oral hygiene measures, which reduces the bacterial 
plaque and calculus, hence improving oral hygiene. The 
participants need education on the importance of 
preventive dental care. This finding is contrary to a 
previous study, where more participants visited for 
scaling and polishing (Olagundoye & Sorunke, 2025.) 

Concerning the need for further dental treatment, 
most participants cited that they did not need further 
treatment. For those who indicated that they need 
further dental treatment, pain was the most common 

complaint. Concerning how long they have had the 
complaints and treatment done for the complaints, 
most participants reported that they had the 
complaints for more than a year and have taken no 
action. Out-of-pocket expenses for dental care could 
be the reason, with some participants possibly unable 
to cover the cost of treatment. Policymakers should 
therefore spearhead the integration of dental care 
coverage into health packages and universal healthcare 
systems (Bernabé, Masood, Vujicic, 2017). 
Dental attendance behaviour is remarkably related to 
age and gender (Olajide et al., 2021). It is influenced by 
factors such as socio-economic status, attitude 
towards dental care, family structure, cost and time, 
nature of job, and mental health (Suzuki et al., 2016). In 
this study, dental service utilisation had a near-
significant (p =0.051) association with gender, while 
there was no statistically significant association 
between age group, educational status and dental 
attendance.  
This study is not without limitations; these include that 
it was a cross-sectional study, which prevents causal 
inferences. Convenience sampling was used, which 
limits generalizability. The data were self-reported, 
which has potential for recall and social desirability 
bias. Furthermore, the sample was limited to 
individuals attending a single tertiary hospital in 
Nigeria, which may have introduced selection bias and 
limited the generalizability of the findings to other 
populations.   
 
CONCLUSION 
In this study, most of the participants brushed once 
daily, using the horizontal brushing technique. 
Concerning dental service utilisation, a little above half 
of the participants previously visited the dental clinic, 
with the majority visiting for dental pain. Furthermore, 
the young age group, females, and participants with 
tertiary education visited the dental clinic more. 
 
RECOMMENDATION 
It is recommended that both healthcare professionals 
and hypertensive patients be educated on the 
importance of oral hygiene practices and routine dental 
check up to minimise the oral health/ periodontal 
complications associated with hypertension. In 
addition, hypertensive patients should have dental 
referral for a comprehensive oral health assessment as 
part of the overall management. 
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