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Introduction

Abstract
   The concept of local medication delivery in periodontics pertains to the precise administration of medicinal substances directly 
into the periodontal pockets, which are the interdental areas where periodontal disease develops. The aforementioned drug delivery 
methods, including as gels, chips, microspheres, and membranes, have been specifically developed to address bacterial infection and 
inflammation localized to the affected area, with the aim of reducing any adverse effects on the entire system. The implementation of 
antimicrobial agents directly into the periodontal pockets using local drug delivery mechanisms ensures a continuous and controlled 
release of medication. This approach effectively manages the proliferation of pathogenic bacteria and facilitates the process of tis-
sue healing. This method is frequently employed in conjunction with scaling and root planing, hence augmenting the overall efficacy 
of periodontal interventions. Dental professionals employ a meticulous approach in the selection and customization of delivery 
systems, taking into account the unique state of each patient. This practice significantly enhances the effectiveness of periodontal 
disease management, leading to improved outcomes.
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   Head and neck cancer (HNC) is a heterogenous group of malignant lesions involving mainly the mucous membranes of the aerodi-
gestive. It is correlated with well-known risk factors and associated with significant morbidity and mortality at its late stages. There-
fore, early detection of head and neck cancer (HNC) is paramount for a better outcome. Avoidance of the risk factors plays a role in 
preventing the disease. In this study an e-questionnaire was distributed between March and April 2021 to assess the public aware-
ness and knowledge in the Kingdom of Bahrain regarding HNC in terms of general knowledge, organ subsites, clinical presentation, 
and risk factors with a total participants number of 1059. The results showed that only 33.7% were aware of the uncommon nature of 
HNC, 31% were aware that male population is at higher risk of developing the condition, but only 6.2% knew that the risk increases 
after the age of 60. Smoking was known to be a main risk factor for 71.3% but 71.5% could not recognize the role of Human papilloma 
virus (HPV). Similarly, the knowledge about symptoms and affected subsites was variable. Self- rating of participants’ knowledge 
revealed that 78.1% thought their knowledge about HNC was insufficient and 92.9 % were unsatisfied with the current awareness 
programs. This study unfolds the suboptimal public awareness regarding HNC in Bahrain and emphasizes the need to rectify the gaps 
in their knowledge. 

Head and neck cancer is a group of a heterogenous malignant 
lesions [1-7]. Most of which are squamous cell carcinomas involv-
ing the mucous membranes of the aerodigestive tract [1,6,7]. How-
ever, non-squamous malignant tumors can involve the head and 
neck area like thyroid and salivary gland carcinomas. Soft tissue 
malignant sarcomas are also categorized with head and neck can-
cer [1] (Chapter 2 Scott).

Head and neck cancer is the (6th-9th) most common cancer de-
pending on the region [4,6-10] and is associated with significant 
morbidity and mortality especially at late stages [3-5,11,12]. De-
spite being a relatively preventable disease and linked to well 
known risk factors, patients still present at advanced stages. There-
fore, the importance of early detection and recognition of red-flags 

signs and symptoms and the avoidance of risk factors cannot be 
overemphasized to improve the outcome of this deadly disease 
and reduce its burden [1-3,5,8]. In this study, public awareness, 
and knowledge in the kingdom of Bahrain regarding this disease is 
evaluated for the first time. 

Materials and Methods 
Using google forms, an e-questionnaire had been developed and 

sent randomly to a sample of Bahrain population through What-
sApp between March and April 2021. The questionnaire included 
socio-demographical data of the participants, knowledge, and 
source of the participants’ information of head and neck cancer, 
and their opinion about public awareness campaigns within the 
country highlighting the disease.
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The study was approved by the research Ethical committee 
Board at Salmaniya Medical Complex and consisted of a question-
naire with 9-items measuring the participant’s general knowledge 
about head and neck cancer, 14-items measuring the participant’s 
knowledge about the organs that could primarily be affected by 
head and neck cancer, 20-items measuring the participant’s knowl-
edge about symptoms of head and neck cancer, and 10-items mea-
suring the participant’s knowledge about risk factors for head and 
neck cancer. One score was assigned for the right answer and zero 
score for the false answer. The sum of the scores was computed for 
each participant, divided by the number of items, then multiplied 
by 100 to obtain the final knowledge score for the participants out 
of 100.

Data analysis
Data were analyzed using SPSS 26. Frequencies and percentages 

were computed for the categorical variables. Means and standard 
deviations were computed for the quantitative variables. Kruskal-
Wallis test was used to determine whether there is a significant dif-
ference in the mean scores between more than two independent 
groups. Mann-Whitney test was used to determine whether there 
is a significant difference in mean scores between two independent 
groups. In both statistical tests, p-value of less than 0.05 was con-
sidered statistically significant.

Results 
A total of 1059 participants took the e-survey. There were 1032 

(97.5%) Bahrainis and 27 non-Bahraini (2.5%). Male respondents 
were 364 (34.4%), and female respondents were 695 (65.6%).

All age groups were included and categorized into 4-groups. 
Around 20.7% were below the age of 30, 20.7% were between 
31-40 years old, 28.8% were between 41-50 years old, and 19.5% 
were above the age of 50. The marital status, educational level and 
sector of employment were also obtained. 

The lifestyle of the participants was assessed as well. The study 
showed that 107 participants (10.1%) were current smokers, 65 
(6.1%) were ex-smoker, and 887(83.8%) were non-smokers. Only 
15 participants (1.4%) were alcohol drinkers and 98.6% were non-
alcohol consumer. 

Several aspects of participants’ head and neck cancer (HNC) 
knowledge were evaluated including the participants’ general in-

formation about the disease, and their knowledge for the possible 
affected subsites (organs), symptoms, and risk factors. 

The assessment of the general knowledge showed that only 357 
(33.7%) were aware that HNC is uncommon condition and 131 
(12.4%) knew that there is currently no screening test to diagnose 
head and neck cancer. Only 31% were aware that male population 
is at a higher risk of developing the condition, and 6.2% knew that 
the risk increases after the age of 60. 

On the other hand, 716 (67%) were aware of the different mo-
dalities to treat HNC and 908 (85.7%) knew that it is not a trans-
missible or contagious disease. Also, 914 of the patricians (87.3%) 
were correctly aware that early diagnosis would generally give a 
better outcome. 

Most of the participants incorrectly believed that the brain, eyes, 
and lymphomas in the neck lymph nodes were primary sites for 
head and neck cancer. The results were 994 (93.95), 808 (76.3%), 
963 (90.9%) respectively. On the other hand, 749 (70%), 711 
(67%) and 682 (64.4%) were aware that the larynx, throat, and 
thyroid gland were primary sites respectively. Around 570 (53.8%) 
and 544 (51.4%) knew that salivary glands and tonsils are primary 
sites as well. Less than 50% of the participants were aware that 
other sites within the head neck region including the nose, para-
nasal sinuses, tongue, mouth, palate, and lips were primary sites of 
involvement. The awareness ranged between (30.4%-48.1%), be-
ing at its lowest for the lips.

The study showed that the participants’ knowledge about HNC 
symptoms was inconsistent. Among them, 66.9% knew that the 
persistence of a lump in the neck warrants investigation, but 96.1% 
also thought that an acute neck swelling should be investigated for 
head and neck cancer. 

Most participants thought wrongly that headache, dizziness, 
sudden throat swelling, tinnitus, eye pain, weight gain, and in-
creased appetite are symptoms for head and neck cancer with 
percentages of 95.1%, 92.5%, 92.8%, 79.6%, 81%, 56.1%, 53% 
respectively. 

More than half of the participants were aware that dysphagia 
(65.5%), hoarseness (59.3%), persistent throat lump (58.6%) and 
sore throat (56.5%) were alarming symptoms of HNC. However, 
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less than half of the participants recognized non healing ulcers, 
loos teeth, numbness around the mouth and bleeding as symptoms 
of head and neck cancer. The least recognized symptom was loose 
teeth (28%). 

The questionnaire also assessed risk factors knowledge. The re-
sult showed (81%) knew that a positive family history of cancer in-
creases HNC risk and 75.1% knew that a previous history of cancer 
increases the risk as well. In terms of environmental risk factors, 
75.6% were aware of the link of the disease to industrial fume ex-
posure but only 25% knew that sun exposure was associated with 
a higher incidence of some forms of HNC. Regarding lifestyle risk 
factors, 71.3% knew that smoking increases the risk, 67.6% and 
60.4% knew that alcohol drinking and tobacco chewing are associ-
ated with an increased risk respectively. Only 55.1% were aware 
that spicy food is not related to HNC. However, 36.3% and 33.8% 
knew that shouting and exposure to noise were not related to the 
disease sequentially.

In terms of public knowledge concerning the role human papil-
loma virus (HPV), 757 (71.5%) did not choose HPV as the common-
est viral cause of HNC and 993 (93.8%) did not know about the 
presence of a preventing vaccine.

The participants’ source of knowledge was diverse. Out of the to-
tal participants 235 (22.5%) obtained their knowledge from social 
media platforms, 107 (10.1%) acquired their knowledge through 
the media (including TV, radio, newspapers, and magazines). The 
educational facilities were thought to contribute to the knowledge 
of 99 participants (49.7%). The awareness campaigns were only 
contributing to the knowledge of 90 participants (8.5%). However, 
most participants had other resources.

Out of the total participants, 827 (78.1%) thought that their 
HNC knowledge was little and 223 (21.9 %) thought that it was 
sufficient. However, most of them (92.9%) pointed that awareness 
programs were not readily available to enhance the public aware-
ness.

Based on the above, the general knowledge mean was 39.7 ± 
15.3, knowledge of the primarily affected organs mean was 42.4 
± 26.9, knowledge of HNC symptoms mean was 37.8 ± 21.1, and 
knowledge of the risk factors mean was 58.1 ± 26.4 with an overall 
knowledge mean of 43.2 ± 17.5.

Moreover, the relationship between public knowledge and the 
participants’ demographic data was analyzed. The analysis con-
firmed that the difference in the knowledge about risk factors was 
significantly higher among females and among younger population 
of 40 years old and below with p values of 0.012 and 0.10 respec-
tively. The knowledge about the affected organs was significantly 
higher among Bahrainis relative to non-Bahraini residents with a 
p value of 0.020. The knowledge of symptoms was higher among 
non-married population compared to the currently married with a 
p value of 0.009. The other aspects of knowledge were not statisti-
cally significant in relation to the above-mentioned demographical 
variations. 

The relationship between the level of education and the general 
knowledge, knowledge about affected organs, knowledge about 
symptoms, knowledge about risk factors and the overall knowl-
edge was higher among the high-education population which was 
statistically significant. The p values were 0.047, < 0.001, 0.022, 
0.012, <0.001 respectively.

The relationship between the employment sector and the gen-
eral knowledge, knowledge about affected organs, knowledge 
about symptoms, knowledge of risk factors and the overall knowl-
edge showed that health sector employers have the highest knowl-
edge followed by employers of service and education sectors. The 
lowest knowledge was seen among the commercial and industrial 
sectors with minimal variation. This difference in knowledge was 
statistically significant among all sectors in all aspects of knowl-
edge with a p value of 0.001 for all categories. 

Smokers had a lower level of knowledge compared to the non-
smokers and ex-smokers for all the categories of knowledge with 
statistically significant difference in the knowledge about the af-
fected organs (0.001), knowledge about risk factors (0.032), and 
overall knowledge (<0.001). In addition, they were found to be 
statistically less knowledgeable regarding the associated risks of 
smoking and chewing tobacco to HNC compared to ex-smokers and 
non-smokers with p values of 0.001 and 0.002 sequentially. 

The knowledge about the HNC was higher among alcohol con-
sumers in all aspects, but the only statistical significance was for 
knowledge of symptoms with a p value of 0.032.
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Discussion
To our knowledge there are no current studies in Bahrain about 

HNC. The only statics available were created by The Global Can-
cer Observatory (Globocon) in 2020 [13]. According to its report, 
none of the head and neck cancer (HNC) cases in Bahrain, including 
thyroid cancer, is in the top 10 cancer in terms of incidence. How-
ever, using the Globocon data, if new HNC cases were combined as a 
group, then the incidence in Bahrain would be around 6.2% among 
all new cancer cases (1215) making it the 4th most common cancer 
in Bahrain in terms of incidence with a mortality of approximately 
3.5%.

Based on the above, HNC is an important cause of cancer among 
the population in Bahrain; therefore, it is crucial to investigate the 
awareness among the population since it is, relatively, a prevent-
able disease [3,8].

HNC is a group of malignancies encompasses mainly the mu-
cosa of the aerodigestive tract, but it includes cancer that affect the 
thyroid and salivary glands as well [1-7]. Although lymphoma can 
be found in the neck lymph nodes, it is generally not grouped with 
HNC [5,14]. 

Theses tumors share common etiologies, including smoking, al-
cohol consumption, sun-exposure, and industrial fume exposure. 
Viruses like EBV and HPV are well known causes with a tendency 
toward some HNC subsites [2-12,14]. 

In our survey, the public general knowledge about HNC was 
poor. In a study reported by Alhazzazi., et al. in Jeddah, 68% of 
people never heard of HNC [10]. Similarly, 70% of the people in 
Ireland never heard of HNC according to O’Connor., et al. [4]. This is 
slightly better in Australia, where 52.3% of the public were aware 
of the term oral/oropharyngeal cancer as stated by Formosa., et al. 
[12]. Krentowska., et al. on the other hand, reported that 85.1% of 
respondents in a Poland-based-survey were familiar with HNC [6]. 

Moreover, more than 50% of the participants in our study did 
not know that HNC is a rare disease, is more prevalent in males 
and associated with increased age. However, more than 65% were 
knowledgeable about the different treatment modalities and more 
than 85% were aware that the disease is not contagious and has a 
better outcome, once diagnosed early.

Most of our study respondents identified the brain as a subsite 
for HNC (93.9%). Alqarayan., et al. reported that 61.2% of the par-
ticipants in his study had the same misconception [2]. Luryi., et al. 
and Torabi., et al. had a similar finding (21% and 32.2%) [5,14]. 
We also found that 76.3% of the participants incorrectly consid-
ered the eyes as HNC subsites. Nevertheless, it was found that more 
than 60% of the participants correctly identified the larynx, throat, 
and thyroid as HNC subsites but less than 50% of the participants 
identified the lips, mouth, tongue, and palate as primary HNC sites.

Lymphoma in the neck was incorrectly grouped with HNC by 
90.9% of the participants. Torabi., et al. reported that only 28.2% 
of the participants in his survey, grouped lymphoma with HNC tu-
mors [14]. 

The symptoms of HNC tend to vary [2-6,11,14]. Some symptoms 
are relatively uncommon especially at an early stage like headache 
which was identified as an early symptom by 95.1% of the partici-
pants. Luryi., et al. reported that 19% of participants in his survey 
thought that headache was an early symptom [5]. However, Torabi., 
et al. reported 37.5% of the participants with the same response 
[14]. 

In this study, sudden neck swelling, sudden throat swelling, and 
dizziness were identified incorrectly as common symptoms of HNC 
by 96.1%, 92.8, and 92.5% respectively. Dysphagia was correctly 
known to be a common symptom in 65.5%. Persistent neck swell-
ing and hoarseness were typical symptoms for 66.9 % and 59.3% 
respectively. Nevertheless, 43.7 % identified non-healing mouth ul-
cers as an alarming symptom of HNC. In the USA only 14.9% were 
concerned regarding the non-healing mucosal ulcers but in 2020, 
more people are aware of their significance (44.3%), giving a figure 
that is close to ours [5,14]. Formosa., et al. found a poor knowledge 
about clinical symptoms in Australia among the population as well 
[12] and Krentowska., et al. reported 24.5% of their study respon-
dents did not have enough knowledge about HNC symptoms [6].

The reported gap in the public knowledge with regards to the 
symptoms is daunting. It may lead to a delay in the diagnosis and a 
poorer outcome. This is a major drawback to most countries, even 
those with a high prevalence rate. 
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In respect to risk factors, more than 75% recognized a previous 
history or a family history of cancer and an exposure to industrial 
fumes as risk factors for HNC. Smoking was linked to HNC by 71% 
of the participants and alcohol drinking was thought to be a risk 
factor by 67.6%. Those finding were close to Kawecki., et al. report-
ed figures, which showed 84.2% and 58.8% of their study partici-
pants knew that smoking and alcohol consumption were the main 
HNC risk factors respectively [8]. The 2013 USA survey reported 
that only 54.5% thought that smoking was a risk factor, however; 
when the survey was repeated in 2020, 82.2% were aware of the 
smoking risk [5,14].

Falsely, 36.3 %, 55.1 % and 33.8% of our respondents thought 
that shouting, noise exposure and spicy food intake are respective 
risk factors. In fact, Krentowska., et al. stated that there was no evi-
dence to suggest a negative effect of spicy food to the aerodigestive 
tract, rather; some spices are thought be beneficial [6]. 

Regarding HPV, which is a well-recognized risk factors for oral 
and oropharyngeal [1,3,6], only 28.5% of participants recognized it 
as the commonest viral cause of HNC. This percentage was higher 
than reported results by Alhazzazi (18%) [10] and Luryi (12.8%) 
but was slightly lower than data reported in the USA 2020 survey 
(30.6%) [5,14]. 

It is good to note that Human Papilloma Virus (HPV) Informa-
tion Centre did not find any data regarding the HPV prevalence 
among oral cavity, laryngeal, oropharyngeal and hypopharyngeal 
cancer in Bahrain, despite the increased incidence of HPV related 
oropharyngeal cancer worldwide [15]. This lack of data regarding 
HPV related HNC mirrors the situation in our neighbor (Saudi Ara-
bia) [7]. However, there are some speculations that ~30% of HNC 
in Saudi Arabia is HPV- related [7].

In the current study, 78.1% of the participants rated their 
knowledge about HNC as poor and only 3.4% thought that their 
knowledge was abundant. In a study reported by Alqaryan., et al. a 
similar result was found with 66.8% self-rated their knowledge as 
poor [2]. A similar finding was described by Luryi., et al. in a survey 
conducted in 2013 in the USA. However, the USA 2013 survey was 
repeated in 2020 by Torabi., et al. who found that the participants 
were more likely to self -rate their knowledge as good [14,16]. 

According to the current study, the sources of knowledge were 
the social media platforms (22.3%), media (10.1%) including TV, 

radio, newspapers, and magazines, and educational institutes 
(9.4%). Awareness campaigns were contributing to the knowl-
edge of 8.5%, which were thought to inadequate by the majority 
(92.9%). Those were the same resources identified by Alhazzazi, 
but he added that dentists contributed to knowledge of 33% of the 
participants in his studies [7,10]. 

Those sources were compared to the sources of knowledge re-
ported in Alhazzazi and Krentowska., et al. studies in Jeddah and 
Poland respectively. In those studies, TV was contributing to the 
knowledge of 28% and 66% respectively and that the awareness 
campaigns contributed to the knowledge of 20% and 10% of the 
participants sequentially [6,7,10]. Torabi., et al. added that health-
led programs like HNC awareness week has played a role in im-
proving the public knowledge with reference to HNC in the USA 
since 2013 [14].

In view of the above, we recommend introducing educational 
programs in the media, encouraging informative blogs on social 
media, and organizing awareness campaign like HNC awareness 
week to upgrade the HNC awareness among the population. Those 
efforts should be incorporated with better statics regarding HNC in 
Bahrain through conducting research studies.

Conclusion 
This study showed a significant gap in the public awareness 

and knowledge about HNC in Bahrain with regards to the general 
knowledge, knowledge about risk factors, affected subsites and 
clinical presentation which could delay the diagnosis and treat-
ment. Therefore, increasing public awareness is highly recom-
mended along with implementing further research studies.
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