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Background: The military lifestyle has been reported to increase the risk of this 
population group to the development of oral cancer. Aim: This study aimed to 
determine the awareness and knowledge of oral cancer in a population of soldiers to 
acquire data for establishing an educational program for units of the Nigerian Army in 
oral cancer prevention and monitoring. The study was conducted in the dental center 
of 82 Division Military Hospital, Nigerian Army, Enugu, Nigeria. A cross-sectional 
survey was performed using a pre-tested self-administered questionnaire. 
Materials and Methods: Questions relating to oral cancer awareness, knowledge 
of causes, and relationship to certain habits, treatment options, and desirability of 
screening opportunities for oral cancer were asked. Soldiers attending the military 
hospital, dental center, were chosen randomly for the study. Results: Three hundred 
soldiers were surveyed. The mean age of those surveyed was 37.5 and had spent 
an average of 11–15 years in the Army. The majority of the soldiers (80.7%) have 
heard of cancer; the types most known were breast (75%), skin (30%), and lung 
cancer (28.3%). Of the 300 soldiers surveyed, 15.3% knew about oral cancer, with 
41.3% of these able to identify cigarette smoking and (26%) alcohol consumption as 
possible risk factors associated with oral cancer. The majority believed that cancer 
was caused by some form of supernatural phenomenon. Conclusion: Oral cancer 
awareness is low among soldiers in the Nigerian Armed Forces, and strategies to 
increase awareness should be developed.

Keywords: Awareness for oral cancer, Enugu, knowledge of oral cancer, oral 
cancer
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The etiology of oral cancer, although mostly unknown, 
has been attributed to a complex interplay of various 
genetic and environmental factors, including exposure 
to various carcinogens. It is believed to be associated 
with the use of betel quid or pan, consumption of 
nitrosamine‑rich foods (such as salted fish), human 
papillomavirus (HPV) infections, nutritional deficiencies, 
and environmental carcinogens.[3,6–8]

Many studies have also shown that the major risk 
factors for the development of oral cancer are the 

Original Article

Introduction

Oral cancer is the 11th most common cancer in 
men globally and makes up 90% of malignancies 

affecting the oral and maxillofacial region.[1] It accounts 
for approximately 2–10% of all new cases of cancer 
in the body worldwide.[2] The overall incidence on the 
African continent varies considerably from country to 
country. In Nigeria, oral cancer accounts for 36.8% 
of head and neck malignancies,[2] with 1146 new 
cases and 764 mortality cases annually.[3] A study at 
the University of Nigeria Teaching Hospital (UNTH), 
Enugu, reported that oral cancer accounted for 2.7% 
of all cancer cases seen at the facility.[4] Oral cancer 
mortality is observed to be strongly correlated with 
stages at diagnosis.[5]
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use of tobacco and alcohol.[9,10] Ninety per cent of 
oral cancers are because of preventable causes, which 
include smoking, use of smokeless tobacco (SLT) 
products, and excessive alcohol consumption.[1] Alcohol 
consumption is persistently cited as one of the principal 
risk factors for oral cancer across the world. The actual 
percentage of oral cancer cases attributable to alcohol 
consumption is unclear, and numerous figures have 
been reported relating to quantity consumed, duration 
of consumption, and gender.[11,12] The carcinogenic 
effect of a combination of both tobacco use and 
excessive alcohol consumption seems to be enhanced 
when compared to either of the two as independent 
risk factors in oral cancer.[13,14] Nigeria reported in 2019 
the highest alcohol consumption rate at 13 liters per 
capita in Africa.[15]

Although actinic radiation, because of exposure to 
sunlight, is a known risk factor for carcinoma of the 
lips in Caucasian populations, melanin pigmentation of 
the skin in African population (Fitzpatrick V and VI) 
confers some protection to actinic radiation.[6,16-17]

Some studies across Nigeria have shown a high 
prevalence between low socio-economic status, poor 
diet, ageing, male gender, and oral cancers.[6,18] This 
could be attributed to early exposure of males to risk 
factors such as greater alcohol consumption and tobacco 
use.[6,16]

Advances in diagnosis and treatment protocols have 
not significantly changed the mortality outcome of oral 
cancers in the past few decades.[2] Mortality remains 
high, where approximately 50% of patients diagnosed 
with oral cancer eventually die from their own illness,[2] 
making it one of the highest cancer mortality rates.[2] 
Unfortunately, public and professional awareness and 
knowledge of oral cancer are low, especially in 
developing countries.[19] A study conducted by Okoh 
et al. in 2015[20] on the knowledge of graduating dental 
students in the south–south region of Nigeria found that 
only 23% of the students had considerable knowledge of 
oral cancer.

It has been reported that military personnel worldwide 
tend to exhibit excessive risky use of tobacco and 
alcohol, which are key factors in the etiology of 
oral cancer.[21] Findings from a study on tobacco and 
alcohol use observed that usage of both products was 
higher among military personnel than in the civilian 
population.[21] Alcohol consumption and smoking 
have been used by soldiers to reduce pain, minimize 
fatigue, and combat boredom and panic that accompany 
military operations.[21] Furthermore, these habits have 
been accepted as a norm in the military with the 

stereotype characterization of “hard‑fighting soldiers as 
hard-drinking soldiers”.[22] An American study found 
a 46% prevalence of tobacco smoking among military 
personnel compared to 30% in the general population.[23] 
Also, a trend analysis conducted between 2007 and 2019 
found 443 new cases of oral cancer among serving 
military personnel in the US armed forces.[24]

Screening, early detection, and appropriate treatment 
of cancers remain the most effective weapons against 
oral cancer as these measures dramatically improve 
cure rates and patients’ quality of life by minimizing 
extensive, debilitating management protocols.[2] 
Late-stage diagnosis of oral cancer can be attributed to a 
low socio-economic status, poor knowledge, ignorance, 
poverty, and a lack of trained personnel.[25] Prevention 
and early detection efforts, therefore, have the potential 
not only to decrease the incidence but also to improve 
the survival of affected patients. A comprehensive oral 
cancer examination is recommended by the American 
Cancer Society every 3 years for those between 20 and 
39 years of age and annually for individuals 40 years of 
age and above and possibly high-at-risk populations.[26]

Many studies have looked at cancer knowledge and 
awareness among various population groups, and many 
of these studies have served as a precursor to the 
establishment of educational and preventive programs 
to enlighten populations on this often poorly understood 
condition. However, only a few studies have been 
conducted among the military in Nigeria, a population 
group that is at a high risk because of their perceived 
drinking and smoking habits. The need to increase oral 
cancer awareness cannot be over-emphasized. This 
population group need to be aware of the importance 
of regular dental visits/screening, early detection, and 
the effect of late detection. Thus, our study is aimed at 
assessing the Nigerian military personnel knowledge and 
awareness of risk factors related to oral cancer.

Methodology
This was a cross-sectional descriptive study using a 
quantitative research method. This study was conducted 
over a month in 2019 in the 82nd Division Medical 
services and Hospital Enugu, Enugu State, Nigeria. This 
state is one of the 36 states of the Federal Republic 
of Nigeria, geographically located in the southeast 
region of the country. The Nigerian army consists of 
eight divisions with headquarters located in different 
parts of the country. The 82nd armored division of 
the Nigerian Army was established in 1975. It is 
charged with the responsibility of securing its Area 
of Responsibility (AOR), covering the southeast and 
south–south flanks of Nigeria.[27] It consists of three 
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brigades (amphibious, artillery, and motorized) and 
Recce battalions. The division has a range of 6,000 
to 22,000 soldiers spread across the different brigades 
and battalions all over the southeast and south–
south regions of the country. From hospital records, 
it was seen that an average of 420 soldiers access 
the medical services and dentistry center located in 
the 82nd division main barracks Enugu monthly. An 
estimated sample size of 300 using the formula for 
small population nf = n/1+(n/N).[28] was obtained. In 
order to reduce bias and give every respondent an equal 
chance of participating in the study, a simple random 
sampling technique was used for the selection of study 
participants. Soldiers attending the medical and dental 
center were chosen randomly for the survey using the 
balloting technique until the minimum sample size 
was attained. Only soldiers attending the hospital were 
included in the study. Civilians and family members of 
soldiers attending the hospital were excluded from the 
study.

Data collection
Pre-tested, structured, self-administered questionnaires 
were used to collect data. The questionnaires were used 
to elicit awareness and knowledge of the existence 
of oral cancer. The questionnaire consisted of four 
main areas: 1) Socio-demographic characteristics, 2) 
oral cancer awareness, 3) knowledge of risk factors 
for oral cancer focusing on causes and relationship of 
oral cancer to certain habits, and 4) knowledge of oral 
cancer prevention and care-seeking practices focusing 
on the desirability of screening for oral cancer. To 
measure knowledge of oral cancer causes and risk 
factors, participants were given “yes” or “no” response 
options to these items. A correct response to an item 
was assigned 1 point, whereas an incorrect response was 
assigned 0 points. Participants’ overall knowledge was 
categorized, using Bloom’s cut‑off point, as good if the 
score was between 80 and 100%, moderate if the score 
was between 60 and 79%, and poor if the score was less 
than 60%. Similarly, the questions assessing practice 
were rated the same using the same Bloom’s cut‑off 
point.

The reliability of the knowledge, attitude, and practice 
questionnaires was checked, and the value of Cronbach’s 
alpha was 0.71, 0.78, and 0.76, respectively, indicating 
acceptable internal consistency. Data were collected by 
two trained data collectors, and the filled questionnaires 
were checked for completeness and consistency of 
responses by two members of the research team.

The data were analyzed using SPSS version 28. 
Resultant descriptive statistics were summarized as 
frequency and percentages. Bivariate and multiple 

regression analyses were used to test knowledge of 
oral cancer and its influence on knowledge of oral 
cancer-associated risks and uptake of prevention 
strategies. Knowledge of oral cancer was dichotomized 
as a dependent variable. All tests of significance were 
carried out at a P value of < 0.05. Finally, the analyzed 
data were organized and presented in tabular and 
narrative forms accordingly.

Ethical considerations
Ethical clearance for the study was obtained from 
the ethical review board of the University of Nigeria 
Teaching Hospital, Enugu.

Results
Table 1 shows that the majority of respondents were 
Christians between the ages of 25 and 29 with more 
males than females. The educational level of most of the 
respondents (n = 157, 52.3%) was primary school, and 

Table 1: Socio-demographic Characteristics of the 
Respondents (n=300)

Variable n=300 (%)
Age range

19-24
25‑29
30-34
35‑39
40-44
45‑49
50‑54
55‑59

56 (18.7)
69 (23.0)
44 (14.7)
35 (11.7)
41 (13.7)
29 (9.7)
19 (6.3)
7 (2.3)

Mean age  37.5
Gender

Male
Female

239 (79.7)
61 (20.3)

Education Level
Primary
Secondary
Tertiary

157 (52.3)
18 (6.0)

125 (41.7)
Years of military service

1‑5
6-10
11‑15
16-20
21‑25
26-30
31‑35

95 (31.6)
48 (16.0)
42 (14.0)
34 (11.3)
43 (14.3)
24 (8.0)
14 (4.6)

Religion
Christian
Islam

203 (67.7)
97 (32.3)
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most of them (n = 95, 31.6%) had served in the military 
between 1 and 5 years.

Table 2 shows that 80.7% (n = 242) of the respondents 
were aware of cancer with a majority having more 
knowledge of breast cancer (75%, n = 225) than other 
types of cancer. Only 15% of respondents knew about 
oral cancer. Most respondents heard about cancer 
from the media (48%, n = 144), followed by their 
medical doctor (38%, n = 114). Respondents stated 
that kissing (29%, n = 87) followed by a spiritual 
attack (18%, n = 54) could be the cause of oral cancer. 

The majority indulged in drinking alcohol (92.4%, 
n = 277) compared to other risky habits.

Table 3 is based on the correct responses evidenced by 
the score point of 1. The majority of the respondents 
stated that swelling within the mouth and non-healing 
mouth ulcer were indicative of oral cancer. However, 
their total knowledge score based on bloom’s criteria 
is poor. In addition, the total knowledge of respondents 
about risk factors for oral cancer based on Bloom’s 
criteria was also poor, with a majority of respondents 
indicating that smoking, followed by not brushing teeth, 
was a risk factor of oral cancer.

Table 4 shows that that holding all other variables 
constant, the odds that knowledge of smoking cigarette 
as a risk factor for oral cancer increased by 18% with 
increased knowledge of oral cancer. In addition, the 
odds that knowledge of oral cancer will increase routine 
dental check‑up is by 20% (P < 0.05)

Table 5 shows that most respondents (72.7%, n = 218) 
felt that cancer was curable and sought care in a 
hospital and dental clinic. They believed that educating 
military personnel, (51%, n = 153) providing free cancer 
treatment (46%, n = 138), and provision of more cancer 
treatment centers on military bases (44%, n = 132) 
would improve cancer cures among this population 
group. However, only 40% (n = 126) of respondents had 
ever performed cancer screening, the reason being that 
they had no risk factors (31%, n = 54), were not just 
interested (28.7%, n = 50), or were not aware of cancer 
screening (10.3%, n = 18).

Discussion
Awareness of oral cancer
Our study showed that respondents (80.7%) were aware 
of cancer. However, oral cancer awareness was low 
compared to other types of cancer. A similar finding 
was observed in a study concerning a non-military 
population.[29] This is surprising as oral cancer is the 
sixth most common cancer and the most common head 
and neck malignancy globally.[1,2] In Nigeria, it also 
accounted for about 1146 new cases and an estimated 
mortality of 764 cases annually in 2012.[3] However, 
another study conducted in Lagos, Nigeria, observed 
results that differed from our study. This study showed 
that oral cancer awareness was average: about 66% of 
study participants knew about oral cancer. This increased 
awareness could be linked to the high educational level of 
the study participants, who had tertiary level education. 
Studies conducted in the UK, Western Europe, the USA, 
and Australia all showed similar results to our study, 
emphasizing a relatively low level of public awareness of 
oral cancer, its signs and symptoms, and risk factors.[30]

Table 2: Cancer awareness among respondents
Cancer awareness   n=300 (%)
Cancer awareness

Yes
No

n=300 (%)
242 (80.7)
58 (19.3)

Information source
Other soldiers
Family members
Civilian friends
Unit head
Medical doctor
Nurse
Radio or Television
Newspaper

29 (9.7)
24 (8.0)
34 11.3)
29 (9.7)

114 (38.0)
64 (21.3)
144 (48.0)
75 (25.0)

*Awareness of types of cancer
Breast
Lung
Prostrate
Stomach
Uterine
Ovarian
Skin
Pancreatic
Blood
Testicular
Oral

225 (75.0)
85 (28.3)
49 (16.3)
47 (15.7)
23 (7.7)
40 (13.3)
92 (30.7)
26 (8.7)
49 (16.3)
20 (6.7)
46 (15.3)

Cause of oral cancer
Spiritual attack
Enemy
Bad Food
Sex
Kissing
Smoking 

54 (18.0)
45 (15.0)
24 (8.0)
42 (14.0)
87 (29.0)
48 (16.0)

*Risky habits practiced by respondents
Smoke cigarette
Take alcohol
Use snuff 

44 (14.7)
277 (92.4)

7 (2.3)
*Multiple responses
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The major source of information about oral cancer in 
this study was the media (television and radio), followed 
by a medical practitioner. However, a large number of 
respondents still believed that oral cancer was caused 
more by kissing and spiritual issues than by smoking. 
Nigeria is a country where a lot of unexplained or 
poorly understood issues are tagged as spiritual attacks 
and witchcraft.[5] The myth surrounding the cause of 
oral cancer and the superstitious nature of some people 
further complicate early prevention and treatment of the 
disease.

Knowledge of causes and risk factors
Our study showed that the overall knowledge of the 
causes of oral cancer and risk factors associated with 

oral cancer was poor. Most of the respondents know that 
smoking is a risk factor for oral cancer. However, only 
26% of the respondents cited alcohol as a major risk 
factor for oral cancer, although it has been documented 
in several studies as one of the leading causes of oral 
cancer in Africa. This is a disturbing finding as Nigeria 
is known to have the highest alcohol consumption rate 
in Africa.[15] The high (92.4%) percentage of alcohol 
consumption by respondents also points to the fact 
that most are not aware that alcohol is a risk factor, 
are just not concerned, or need alcohol as an image 
or confidence booster, especially as soldiers. Similar 
findings were observed in a Nigerian study among 
prison officials.[31] The fact that these risk factors are 
more prevalent in the military and paramilitary sectors 

Table 3: Knowledge of oral cancer and causes and risk factors
Variables n=300 (%) Response score point
Knowledge of oral cancer 46 (15.3)
*Knowledge of features of oral cancer

Mouth odor
Sudden inability to open the mouth
Tongue-tie
White patch on the tongue or inside the mouth
Red patch on the tongue or inside the mouth
Toothache
Loss of taste
Dry mouth
Sudden loosening of teeth
Non-healing wound or ulcer in the mouth
A sudden change of voice
Swelling within the mouth, jaws, or the tongue
Non-healing sore on the lips
Non-healing extraction socket 

119 (39.7)
55 (18.3)
39 (13.0)
51 (17.0)
47 (15.7)
48 (16.0)
45 (15.0)
40 (13.3)
50 (16.7)
75 (25.0)
44 (14.7)
77 (25.7)
66 (22.0)
58 (19.3)

0
1
0
1
1
0
0
0
1
1
1
1
1
1

Total Knowledge score (Bloom’s cut‑off point) 19.7% poor
*Knowledge of risk factors for oral cancer

Excessive chewing of gum
Not brushing of teeth
Excessive tooth picking
Oral sex with HPV transmission
Spicy food (0)
Cigarette smoking
Cleaning mouth with only chewing stick
Chewing kola nuts
Oral use of snuff
Excessive alcohol consumption
Excessive consumption of smoked fish and meat
Poor diet and lack of vitamins
Excessive use of mouthwash 

36 (12.0)
86 (28.7)
44 (14.7)
73 (24.3)
35 (11.7)

124 (41.3)
30 (10.0)
63 (21.00
68 (22.7)
78 (26.0)
31 (10.3)
65 (21.7)
29 (9.7)

0
1
0
1
0
1
0
0
1
1
1
1
0

Total Knowledge score (Bloom’s cut‑off point) 25.0% poor
*Significant, Multiple responses
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compared to the general population should raise an 
alarm about the consequent burden of oral cancer in the 
future. The greater level of knowledge of smoking as a 
risk factor for oral cancer compared to other risk factors, 
especially alcohol, could be related to general health 
campaigns that primarily promote tobacco cessation. 
Thus, strengthening knowledge on increased cancer risks 
by alcohol use and other risk factors should be included 
in future health promotion strategies.

Findings from respondents’ knowledge of features of 
oral cancer showed that although the presence of a 
non‑healing wound and oral lumps was widely identified 
as one of the first signs of oral cancer, the presence of 
white or red persistent plaques was not associated with 
oral cancer by almost half of the individuals. This is 
similar to findings in other studies.[18,19] However, these 
red and white patches, in addition to being an early 
sign of cancer, can correspond to potentially malignant 
disorders whose prompt assessment and treatment could 
contribute to reducing the risk of developing oral cancer.

Oral cancer prevention and care‑seeking 
strategies
Early identification and screening for oral cancer improve 
treatment effectiveness and decrease mortality. However, 
our study showed that the majority of the respondents 
did not go for oral cancer screening and highlighted 
barriers to oral cancer screening as a lack of interest, 
fear, healthy lifestyle, young age, low awareness, and 
poverty. Of all these, the belief of apparent good health 
and healthy lifestyle practices, captioned as, “No need, 

I have no risk factor,” seemed to have the highest 
response rate. This perception could be linked to fear of 
the procedure or result, stigmatizations, or ignorance of 
screening. These respondents may also refuse to adhere 
to screening recommendations because they do not 
view themselves as susceptible or because of a fatalistic 
attitude toward cancer detection and treatment. If that 
is the case, physicians and health-care institutions must 
attempt to change perceptions, educate, and personalise 
the message so that patients accept their disease 
susceptibility and also acknowledge the importance of 
early detection.

Most times, these dental check-ups are necessitated 
by pain or to get health insurance benefits. This is a 
drawback in our health-care system that needs to be 
strengthened. Population-level awareness campaigns 
need to be established to provide accurate information 
and motivations for oral cancer prevention. Designing a 
well-tuned oral cancer screening campaign is becoming 
urgent, especially in populations at high risk for oral 
cancer.

Opportunistic oral cancer screening is performed 
when the patient sees a doctor. Dentists in particular 
can be important in this regard. However, they need 
to be complemented by other primary care activities. 
A network of private and public dentists and other 
health-care professionals at military hospitals and 
primary health centers including GP and nurses would 
form an ideal oral cancer screening team providing 
access for all military personnel complemented with 

Table 4: Multiple logistic regression analysis between Knowledge of oral cancer versus knowledge of risk factors and 
other determinants of oral cancer

Independent Variables B Std. Error  t P Confidence Interval OR
(Constant)
Excessive chewing of gum
Not brushing of teeth
Excessive tooth picking
Oral sex
Spicy food
Cigarette smoking
Cleaning mouth with only chewing stick
Chewing kola nuts
Oral use of snuff
Excessive alcohol consumption
Excessive consumption of smoked fish and meat
Poor diet and lack of vitamins
Excessive use of mouthwash
Oral cancer screening
Routine dental check-up

0.201
‑0.145
0.028
0.060
0.136
0.039
0.164
0.051
0.030
0.037
0.154
‑0.085
0.022
-0.167
0.103
0.180

0.055
0.113
0.078
0.103
0.087
0.123
0.078
0.157
0.102
0.117
0.087
0.127
0.096
0.138
0.067
0.065

3.638
-1.280
0.355
0.580
1.567
0.316
2.095
0.328
0.294
0.315
1.766
-0.669
0.228
-1.213
1.529
2.782

<.001
0.202
0.723
0.562
0.118
0.752
0.037
0.743
0.769
0.753
0.079
0.504
0.820
0.227
0.128
0.006

0.092-0.310
-0.368-.078
-0.126-.181
-0.143-.262
‑0.035‑.308
-0.204-.281
0.010-.319
‑0.257‑.360
-0.172-.232
-0.194-.268
-0.018-.326
‑0.334‑.165
-0.168-.212
‑0.439‑.105
‑0.030‑.235
0.052‑.307

1.18

1.20
Dependent variable: Knowledge of oral cancer
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active campaigns of awareness and knowledge on oral 
cancer by health institutes or the government.

Conclusion
This survey highlights the general lack of awareness and 
knowledge of oral cancer among the military population 
in southeast Nigeria. Almost all study participants had 
never undertaken oral cancer screening. Programs such 
as awareness campaigns and population screenings 
remain important public health measures to reduce 
delays in diagnosis. Thus, an oral health promotion 
strategy for this population group should involve 
elements of basic education on oral cancer and oral 
cancer screening, which should be implemented for this 
population. There is also a need for urgent oral health 
promotion campaigns against stated risk factors among 
this population group.

Study limitation
A limitation of our study that we would like to 
acknowledge is that we surveyed a military population 
attending military out-patient clinics because of paucity 
of funds. It would have been ideal to survey a random 
sample of the whole military population. However, this 
study will form a baseline for a much larger study.
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