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ABSTRACT
Introduction: Smoking is a common risk factor for periodontal disease and other chronic diseases. This study was
conducted to determine the prevalence of smoking among army personnel and its association with periodontal
health status. Methods: A cross-sectional study was carried out among randomly selected 233 army personnel in 8th
Brigade Infantry, Kelantan. A face validated self-administered Bahasa Malaysia questionnaire was used for data collection. Periodontal examination was done using Community Periodontal Index (CPI) and coded as ‘0’ for healthy;
‘1’ for bleeding observation; ‘2’ for detection of calculus; ‘3’ for probing of 4-5mm pocketing and ‘4’ for probing
of 6mm or more pocketing. Results: All respondents (n=233) were male, the majority (92.7%) Malays, not married
(60.5%) with the mean (SD) age of 25.8 (5.06) years. The prevalence of smoking among army personnel was 76.0%
(95% CI: 70.4, 81.5). Almost all (97.4%) have some degree of periodontal disease. The non-smoker, ex-smoker and
smoker groups were highest for having calculus with a percentage of 40.5%, 57.1%, and 57.1%, respectively. No
significant association was found between smoking status (ever-smoker and non-smoker) and periodontal pocketing
(CPI 0-2 and CPI 3-4) (p=0.960). However, the ever-smokers (93.2%) significantly higher percentage for the need of
invasive treatment (CPI >2) compared to the non-smokers (76.2%) (p=0.002). Conclusion: The prevalence of smoking among army personnel in North-East Malaysia was high, with most of them have some degree of periodontal
disease. Smoking cessation intervention should be strategized in the military community to reduce the burden of care
for chronic diseases.
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smokers (3).

INTRODUCTION
Various studies have reported that military service is a
contributing factor for smoking (1-3). It has been shown
that military operational activities increase the tendency
of smoking in some troops (4) and regular smokers of
armed forces increased their frequency of smoking by
19% during deployment (5). According to the Malaysian
Armed Forces Oral Health Survey in 2011, the overall
prevalence of smoker was 63.9% (6). Zain (2015) did a
study in the year 2006 among 319 army personnel in
four camps in Kelantan revealed that the prevalence of
smokers was 69.3% (95% CI: 63.9, 74.3) (7). Jasmin and
Jaafar (2011) did a study among 181 army personnel
from the 8th Brigade in Kelantan found that 70.8% (95%
CI: 63.7, 76.9) of the respondents were smoker (8).
Another study by Ramli (2012) among 307 army infantry
personnel in Kelantan and Pahang which involved in a
military operation, revealed that 76.8% of them were

Quality of life aspects can be compromised due to
periodontal diseases and other negative impacts related
to function, pain and aesthetic (9) including military
readiness. Studies among military personnel during
deployment revealed the presence of emergency
cases of oral origin include gingival and periodontal
problems (10-12). According to a study by Moss (2002),
among Spanish military personnel deployed in BosniaHerzegovina, 6.73% of them treated as emergency
dental cases (10). Dunn (2004) on the other hand,
revealed data on emergency cases during deployment
of the US Army in Oman, presents figures range from
2.8% to 9.6% of emergency cases (11). According to
Richardson (2005), 426 emergency dental cases were
causing moderate or serious operational impact among
United Kingdom armed forces serving in Iraq, 2003
(12). These emergency cases during military deployment
reduce the health employment degree of army personnel
to unfit, thus compromising military readiness of troops
through deployment difficulties for the operational
task, either for manpower deficit or logistic utilisation
covering medical casualties.
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It is important to preserve good periodontal health status
among the military population in maintaining military
readiness (13). A study was done by Esa et al. (1996),
among 188 personnel of the Royal Signal Regiment of
Fourth Division Malaysian Army found that 95.7% of
army personnel had some form of periodontal disease
with 86% of them had calculus according to CPITN
index (14). A survey by Dental Service Malaysian Armed
Forces in 2011 among 1215 personnel from three services
of Malaysian Armed Forces (Army, Navy and Air Force)
found that prevalence of periodontal disease was 96.7%
with majority (83.6%) of the respondents exhibiting
calculus involving an average of about 2.7 sextants
(6). However, there is a very limited study done on
periodontal health status among the military population
in Malaysia. Therefore, this study was conducted to
determine the prevalence of smoking among army
personnel and its association with periodontal health
status among army personnel in North-East Malaysia.
This study would contribute as baseline data for smoking
cessation intervention programs as a common risk factor
approach towards chronic diseases that affect military
readiness.
MATERIALS AND METHODS
A cross-sectional study was conducted for two weeks in
April 2018, at the Armed Forces Dental Clinic (AFDC)
in two bases of 8th Brigade Infantry in Kelantan. Military
camps involved in this study were Desa Pahlawan
Military Camp and Pengkalan Chepa Military Camp.
Medically fit infantry army personnel (15), as well as
personnel with the minimum of ten occluding teeth/
units in each jaw (functional dentition) for standardised
periodontal examination charting (16), were included
in the study. Army personnel with fixed orthodontic
appliances (17) were excluded due to the need for a
special oral health care regime to achieve optimum oral
health care. Medically fit infantry army personnel is
defined according to health readiness grading system of
Malaysian Armed Forces (2016) named as PULHEEMS
System of Medical Classification. PULHEEMS is
an acronym for ‘Physical capacity, Upper limb,
Locomotion, Hearing, Eye equity (Right), Eye equity
(Left), Mental capacity and Stability’. It is a set of the
minimum standard of health, which will be updated
every two years in the army personnel’s health record
aged below than 35 years and once yearly for personnel
aged 35 years old and above (15). Medically fit infantry
army personnel are graded as FE (Forward Everywhere)
denoted as capable for employment and deployment at
full combatant duties (15).
The sample size was calculated using PS software (18)
based on the prevalence of periodontitis among nonsmokers (28%) and smoker/ex-smokers (45%) (19) at the
power of 80%, determined that a total of 336 respondents
were needed in this study. Lists of names of infantry
personnel were obtained from Brigade Headquarters
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upon permission for data collection granted by Brigade
General. Simple random sampling was done using IBM
SPSS Version 24 on the list of army personnel who
fulfilled the inclusion and exclusion criteria. Invitation
for participation was done through their Commanding
Officer, and to the army personnel themselves. Study
procedures were explained and discussed thoroughly
before informed consents were taken.
Socio-demographic data and smoking status were
collected using a validated, self-administered Bahasa
Malaysia questionnaire adapted from Yahya (2017)
(20). The questionnaire consists of age, military rank,
ethnicity, marital status, level of education, monthly
household income in Ringgit Malaysia (RM), smoking
status, forms of tobacco used (chew/embedded at buccal
pouch/others) and types of cigarette used (cigarette/ecigarette/vape/pipe/hand-rolled cigarette, etc.). In this
study, smoker was defined as an adult who has smoked
100 cigarettes in his lifetime and currently smokes
cigarettes (21). Meanwhile, ex-smoker was described
as an adult who was a smoker and has been abstinent
for at least six months (22). Ever-smoker was referred to
either ex-smokers or/and current-smokers (23). Time to
complete the questionnaire observed to be around 10
minutes for each session.
Periodontal examination was done by one of the
researchers who is a dentist that serves in the Ministry of
Defence Malaysia. Calibration exercise was done against
a periodontal specialist prior to the data collection,
with the kappa score of 0.67. Intra-examiner reliability
calculated with a kappa score of 0.7. Periodontal
examination was done using the Community Periodontal
Index (CPI) index based on a guideline by the World
Health Organisation (WHO)(1997) (24) after completion
of the questionnaire. The examination was done at
respective Armed Forces Dental Centre for each camp,
using the standard dental chair and under good lighting.
Instruments involved during periodontal examination
include periodontal health record form, mouth mirror
and WHO CPI probe with ball tip of 0.5mm wide, black
band at 3.5 to 5.5mm and rings at 8.5 and 11.5mm from
the ball tip.
The mouth was divided into sextants defined by tooth
numbers 18-14, 13-23, 24-28, 38-34, 33-43 and 44-48.
A sextant was examined if there were two or more teeth
present which were not indicated for extraction. The
teeth to be examined were the index teeth 17 or 16, 11,
26 or 27, 36 or 37, 31 and 46 or 47. The two molars in
each posterior sextant were paired for recording, and if
one is missing, no replacement was done. In the case
there was no index tooth present in a sextant qualifying
for examination, all the remaining teeth in that sextant
were examined, and the highest score will be recorded
as the score for the sextant. In this case, distal surfaces of
third molars were not scored (24).
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Index teeth were probed at the sensing force not more
than 20gram for pocket depth, subgingival calculus, and
bleeding response. The highest score for each sextant
was recorded in the periodontal health record form.
Codes for CPI were in ordinal measure of periodontal
health status severity with ‘0’ for healthy; ‘1’ for bleeding
observation; ‘2’ for calculus detected; ‘3’ for probing of
4-5mm pocketing and ‘4’ for probing of 6mm or more
pocketing. Codes of ‘X’ and ‘9’ to assist in charting,
which indicates excluded sextant and not recorded
sextant, respectively. Code other than 0 was classified
as periodontal disease (24).
Those who diagnosed with dental problems were
referred to the existing computer-software system by
AFDC, for further management. Data were analysed
using IBM SPSS Version 24. All continuous numerical
variables were described using mean and standard
deviation (SD) for normally distributed data, otherwise
as a median and interquartile range (IQR). Whereas for
categorical data, frequency and percentage were used.
Pearson Chi-Square or Fisher’s exact test was performed
to determine the significant association between groups
of the categorical variables. P-value was set significant at
p less than 0.05. Variables with significant p-value were
further analysed intergroup between each category.

Table I: Socio-demographic characteristics of respondents (n=233)
Characteristics

n (%)

Age

25.8 (5.06)a

Military Rank
Private
Lance Corporal
Corporal
Sergeant
Staff Sergeant
Warrant Officer 1
Captain

142 (60.9)
30 (12.9)
36 (15.5)
16 (6.9)
5 (2.1)
1 (0.4)
3 (1.3)

Ethnicity
Malay
Non-Malay

216 (92.7)
17 (7.3)

Marital status
Single
Married
Divorced/Widowed

141 (60.5)
90 (38.6)
2 (0.9)

Level of education
Secondary school
Certificate
STPM/ Matriculation
Diploma
Degree and above

211 (90.6)
14 (6.0)
4 (1.7)
1 (0.4)
3 (1.3)

Income per month (RM)

1700 (400)b

Mean (SD)
b
Median (IQR) because data not normally distributed, Kolmogorov Smirnov p<0.05.
a

Table II. Prevalence of smoking status and types of cigarettes among
army personnel

Ethical approval for this study was obtained from the
Human Research and Ethics Committee, Universiti Sains
Malaysia (Reference number: USM/JEPEM/17120729).
This study was also approved by the Malaysian Armed
Forces (Letter of Approval Reference no: MATM/BPKGIGI/1120/18 (1)) and permission was also granted by
the 8th Brigade Commanding General.

Variables

n (%)

95% CI

Smoking Status (n=233)
Smoker

177 (76.0)

(70.4,81.5)

Ex-smoker

14 (6.0)

(2.9,9.1)

Non-smoker

42 (18.0)

(13.1,23.0)

Cigarette only

149 (84.2)

(78.8,89.6)

Type of cigarette (n=177) a

RESULTS
A total of 233 out of 336 respondents participated in
this cross-sectional study (response rate of 69.3%). The
socio-demographic background of the respondents has
presented in Table I. All the respondents were male
with the mean (SD) age of 25.8 (5.06) years. Only
three Captain (1.3%) participated in the study, while
others were from other ranks (98.7%). Majority of the
respondents were Malay (n=216, 92.7%) while other
races (7.3%) included Iban (n=5, 2.1%), Bidayuh (n=3,
1.3%), Bajau (n=3, 1.3%), Tidung (n=2, 0.9%), Dusun
(n=2, 0.9%), Melanau (n=1, 0.4%), and Indian (n=1,
0.4%). The highest level of education for most of the
respondents was secondary schools (90.6%), and their
median monthly income was RM1700.00 (IQR 400.00).
Table II showed the prevalence of smoking status among
army personnel. Prevalence of smokers, ex-smokers and
non-smokers army personnel were 76.0% (95% CI:70.4,
81.5), 6.0% (95% CI: 2.9, 9.1) and 18.0% (95% CI: 13.1,
23.0) respectively. None of the army personnel used
other forms of tobacco either chew or embedded at the
buccal pouch in the oral cavity. However, there were

a

Cigarette and e-cigarette

9 (5.1)

(1.8, 8.4)

Cigarette and vape

17 (9.6)

(5.2, 14.0)

Cigarette and pipe

1 (0.6)

(-0.6, 1.7)

Cigarette and hand-rolled cigarette

1 (0.6)

(-0.6, 1.7)

among smokers

some of the respondent smoke cigarettes with other
types of cigarettes such as e-cigarettes (n=9, 5.1%), vape
(n=17, 9.6%), pipe (n=1, 0.6%) and hand-rolled cigarette
(n=1, 0.6%). In general, 97.4% of army personnel in this
study presented with some form of periodontal diseases,
with 36.0% of them with periodontal pocketing. Having
calculus was the highest percentage for the non-smokers
(n=17, 40.5%), ex-smokers (n=8, 57.1%) and smokers
(n=101, 57.1%) (Table III).
Table IV showed there was no significant association
between smoking (ever-smoker and non-smoker) and
periodontal health status of army personnel (p=0.960).
However, as shown in Table V, it was found that smoking
was significantly associated with the type of periodontal
treatment needed (p=0.002). Ever-smokers significantly
need more invasive treatment for the periodontal
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Table III: Distribution of periodontal health status among army personnel (n=233)
Periodontal health status
Smoking status

n

Healthy gingiva
n (%)

Bleeding on probing
n (%)

Calculus
n (%)

Pocket 4-5mm
n (%)

Pocket more than 6mm
n (%)

42

1 (2.4)

9 (21.4)

17 (40.5)

9 (21.4)

6 (14.3)

Ex-smoker

14

0 (0.0)

1 (7.1)

8 (57.1)

5 (35.7)

0 (0.0)

Smoker

177

5 (2.8)

7 (4.0)

101 (57.1)

48 (27.1)

16 (9.0)

Total

233

6 (2.6)

17 (7.3)

126 (54.1)

62 (26.6)

22 (9.4)

Non-smoker

Table IV: The association between smoking and the presence of periodontal pocketing among army personnel (n=233)

Smoking
status

Periodontal health
status

n

Without
pocketing
(CPI 0-2)

With
pocketing
(CPI 3-4)

n (%)

n (%)

Non-smoker

42

27 (64.3)

15 (35.7)

Ever smoker*

191

122 (63.9)

69 (36.1)

x2
statistic
(df)

pvalue

0.003
(1)

0.960

*Ever smoker = Current smokers and Ex-smokers
All data fulfil assumptions for Pearson Chi-square test.

Table V. The association between smoking status and type of periodontal treatment needed (n=233)
Type of treatment needed
Smoking
status

Non-smoker
Ever smoker

a

n

Non-invasive
treatment c
(CPI < 2)
n (%)

Invasive
treatment d
(CPI ≥ 2)
n (%)

42

10 (23.8)

32 (76.2)

191

13 (6.8)

178 (93.2)

pvalue b

0.002

Ever smoker = Current smokers and ex-smokers
Fisher Exact test - assumptions for Chi-square test was not met
Non-invasive treatment includes self-oral hygiene care through oral health instruction and
education
d
Invasive treatment is referring to scaling and polishing, root planning and surgical procedure
a

b
c

condition (93.2%) compared to non-smokers (76.2%).
DISCUSSION
This study involved infantry army personnel in NorthEast Malaysia served in infantry regiments of Malaysian
Army. This study population is the frontliners that
safeguard our national borders and the backbone to
our national defence in the land. They also served in
peacekeeping contingent under the flag of United
Nation Mission such as in Lebanon and Western Sahara
(15). Honouring their sacrifices facing of all threats in
the various non-conducive environment, it is a national
social responsibility to ensure their health and wellbeing.
Socio-demographic background
The response rate in this study was 69.6%. More
extended data collection period may improve the
response rate as army personnel was rotated for their
task (3). The majority of the participants were Malay,
Private military rank, the highest level of education was
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secondary school with the mean age of 25.8 (SD 5.06)
years old. A literature review by Barraclough and Morrow
(2017) reported that Malays have the highest smoking
prevalence among Malaysia’s major ethnic groups (25).
Military rank for ‘other rank’ group begins with Private,
which is recruited to the service as early as 18 years old,
after completion of secondary school formal education.
The median income was RM 1700 (IQR RM 400), which
was below the median monthly income for the group of
bottoms 40% of Malaysian (B40) which is RM 3000 in
2016 (26).
Prevalence of smoking among army personnel
The prevalence of smoking among army personnel
in this study was 76.0% (95% CI: 70.4, 81.5). It was
consistent with the previous finding by Ramli (2012) (3)
but higher compared to earlier studies by Dental Service
Malaysian Armed Forces (2011) (6), Jasmin and Jaafar
(2011) (8) and Zain (2015) (7). Globally, the prevalence
of smoking found in the study was the highest when
compared to Indonesia, 47.8% (27), Finland, 39.4%
(28), Uganda, 34.8% (1), Kingdom of Saudi Arabia, 35%
(29) and the United States of America, 24% (30).
The prevalence of smoking among the general Malaysian
population was 43% (31). The higher prevalence of
smoking among army personnel can be expected
because military service is one of the risk factors for
tobacco use (1). In military settings, smoking was used
to combat anxiety, boredom routine, sleep deprivation,
peer influence, and weather challenge during operation
(2, 3). Factors such as younger age, lower education,
living with friends who smoked and military deployment
history can be predictors for the high prevalence of
smoking among army personnel (1, 32). The same
situation was reported among Uganda population,
which the general population prevalence for smoking
was 5.8% compared to the military population, 34.8%
(1).
Despite the decision by Muzakarah Fatwa Committee
National Council of Islamic Affairs, Malaysia forbids
the action of smoking from a religious perspective, as a
‘haram’ act, the impact among the study population, was
not that impressive. Compared to the Kingdom of Saudi
Arabia, where smoking was prohibited for the same
reason, the prevalence of smoking was lower (35%)
among their soldiers (29). This study demonstrated in
line findings with a study by Garusi et al. (2012) (33),
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religious belief can’t influence smoking habit compared
to other factors such as the societal norms. It seems to
have a stronger impact on starting or quitting the habit.
Periodontal health status among army personnel
In general, 97.4 % of army personnel in this study
presents with some form of periodontal disease, which
was consistent with the previous study among military
personnel (6, 14). Periodontal disease is a bacterial
induce disease and has a direct association with poor
oral hygiene status (9). Effectiveness of oral hygiene care
is still low among the military population, thus induce
the occurrence of periodontal diseases. Occupational
factors of military organizations, the nature of the
operation and environmental conditions do affect oral
hygiene practice and compromised oral health condition
of army personnel (3, 6).
Bleeding on probing was prominent among non-smoker
and consistent with other studies by Machuca et al.
(2000) compare to smokers and ex-smokers (34). These
conditions did superimpose the true effects of smoking
on periodontal tissue. Cigarette smoke can suppress
the vascular reaction of the alveolar margin in response
to bacterial plaque. It increased vasoconstriction,
decreased blood flow, thickened fibrotic consistency,
thus results in minimal erythematous reaction (35). With
the increment of age, loss of attachment and deeper
pocketing depth would be presented among smokers
(36).
Dental calculus presented as the most prominent
periodontal health status among all groups in this study
with a percentage of 51.6%, which is lower than the
previous study among the military population in 1996,
86% (14) and in 2011, 83.6% (6). Since 2012, Royal
Medical and Dental Corps (RMDC) made policy for all
military personnel to have compulsory once yearly dental
visits as part of their health readiness assessment (15).
During the visit, oral health status was diagnosed, and
any treatment required being managed and treated by a
dental officer or dental hygienist (37). Improvement of
the percentage of periodontal health status that presents
with calculus among army personnel to almost one-third
of the last 20 years study may be the presentation of
successful implementation of this policy by the RMDC to
improve the oral health status of the military population.
However, the prevalence of calculus in this study was
higher than a recent study among Malaysian adults aged
more than 18 years in the general population, 42.2%
(38). Despite curative treatment given in the armed
forces, efforts for preventive measures need to be further
strengthened, empowered and sustained (39-41).
On the other hand, this study found almost 40% of the
army personnel presented with periodontal pocketing.
It is a worrying figure because periodontal disease can
affect the quality of life (9) and military readiness (1012). Army personnel with periodontitis require referral

to periodontal specialists for further management of the
problem. The higher proportion of disease prevalence
to the number of periodontal specialists is way too high
among the military population (37). Currently, there
are only three periodontal specialists posted at AFDC
in Malaysia. Most of the cases will be referred to the
nearest Ministry of Health facilities. Optimal treatment
may not be delivered due to a few factors such as noncommitted patient, busy regiment schedule, need of
permission from camp and logistic factors to move army
personnel from duty area to specialist centre (12, 37).
Association between smoking and periodontal health
status among army personnel
Periodontal disease is a chronic inflammatory condition,
shares similar characteristics with other chronic
diseases which were aged related condition. The risk of
periodontal disease is dynamic and changes in response
to complex interactions of genetic, environmental
and other modifying factors over the lifespan. Many
modifiable risk factors, such as smoking and excess
caloric intake, psychologic stress contribute to increases
in systemic markers of inflammation upon prolong
exposure overtime and its cumulative effects (9, 36).
Periodontal disease has negative impacts related to
aesthetic, function and pain, thus compromised quality
of life (9). Since the 1990s, periodontal disease has been
established to have a direct causal relationship with
cigarette smoking (36). Smokers have three-time higher
chances of getting periodontitis compared to nonsmokers (36).
In this study, a comparison between smoking and
periodontal health status was analysed. No significant
difference between smoking status (ever-smoker and
non-smoker) with periodontal health status was found
in this study population. This study recruited fit army
personnel, with the mean age of 25.8 years, which was
considered as a young adult. Therefore, smoking effects
on periodontal health status are still not prominent and
confounding with other factors, including utilisation of
health facilities and undergoing treatment (42).
Further analysis was done to compare the need for
invasive treatment among army personnel in this study.
Results found that significantly the ever-smokers army
personnel require more invasive treatment compared
to non-smokers. Invasive treatment includes scaling
and polishing, root planning, surgical treatment as well
as chemical therapy as an adjunct to the mechanical
treatment is required for treatment of calculus and
periodontal pocketing. Invasive treatment incurs more
cost for clinical materials, instruments and health
personnel speciality compared to non-invasive treatment
(43). Army personnel received free treatment (subsidized
by the government) for invasive periodontal procedures
during service as well as after retirement. Treatment
was given periodically upon diagnosis at yearly dental
check-ups (15). The rehabilitative period will be longer,
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which cause increase burden to the service (12). On the
other hand, non-invasive treatment may involve oral
health education and instruction to improve oral hygiene
care of the patients (44). The non-invasive treatment is
preferable for its cost-effectiveness as well as versatility
to incorporate current preventive approach in fighting
the periodontal diseases among this population.
Prevention and control of periodontal diseases
Traditionally, prevention and control of periodontal
disease at a patient-level directed towards educating
patients with good oral habits and teaching proper oral
hygiene based on their current health status. This approach
is difficult to sustain and fails to achieve improvements in
oral health due to the lack of enforcement in integrating
other socioeconomic determinants of health and aim to
attain normative need of the practitioner. According to
Baehni (2012), the current strategy for prevention and
control of periodontal disease need to focus on patientcentred approach, appreciating all modifiable systemic
factors related to lifestyle, as well as at the immediate
local causal factors. This concept often referred to as
patient empowerment, implies that patients play an
active role in the management of their conditions and
share responsibility for the outcomes. Patient’s demands,
values, perceived and expectations become the central
point. In contrast, oral health professional becomes a
counsellor who supports patients in making decisions
on their own self-care measures as well as helping them
gain necessary therapeutic skills to achieve the desired
goal of health (39).
Tackling the high prevalence of periodontal disease
(97.4%) in this study is a challenging task. It is suggested
to optimise resources to a more realistic preventive
strategy. According to Thompson et al. (2012), strategies
for prevention and control of periodontal disease in a
population should be based on three strategies. First
is population strategy which targeting on promoting
effective self-oral hygiene practices as well as tobacco
control. Next is the secondary preventive strategy
aimed for detection and treat people with destructive
periodontal diseases, and last but not least high-risk
strategy targeting preventive and therapeutic care to
individuals at special risk such as diabetics patient (40).
Common risk factor approach and health promotion
approach are key aspects of these strategies (40) and can
be translated into both clinical and community setting.
It is hoped with these strategies, the maintenance of a
functional, aesthetically and socially acceptable, natural
dentition during military service as well as for the lifetime
can be achieved.
Other than that, learning from Japan experience,
reorienting health services to public health measures
through strong and healthy public policy and health
promotion in the community also recorded prominent
achievement. In 2000, a National Health Promotion
Campaign for the 21st century, “Healthy Japan 21”,
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was launched to prevent lifestyle-related diseases
(non-communicable diseases (NCDs) such as cancers,
cardiovascular diseases, diabetes, and chronic
obstructive pulmonary disease). “Healthy Japan 21”
set up national goals for the year 2010 in nine specific
fields for improving lifestyles, reducing risk factors,
and decreasing diseases. Oral health is one of the
NCD conditions identified, and specific goals were set
up to prevent tooth loss. Other than that, The “Health
Promotion Act” was enacted in 2003, and it supported the
development of health promotion activities throughout
the nation. In 2005, Japan achieved the proportion of
40-year-old persons with no missing teeth as 54.1%,
which is an excellent indicator for good periodontal
health among adults (44).
Smoking cessation as a common risk factor approach in
a dental setting
Dentists are ideally placed for smoking cessation
because they have frequent access to patients and can
easily identify the localised effects of smoking intraorally (45-47). World Health Organisation-South East
Asia Region (WHO-SEAR) published a manual for
Doctors and Dentist in 2010 entitle Helping People
Quit Tobacco. The manual enforces dentist to screen
for tobacco use through history taking and physical
examination including extra and intra-oral examination.
Identification of smoking status as part of routine
examination opens the door for intervention for smoking
cessation. During the brief intervention, the manual
stated five steps, including advice to quit, educate about
addiction, provide brief counselling, offer medication
and follow-up contacts. The manual also incorporated
the use of a patient workbook which contains two parts,
including information regarding tobacco smoke and
steps to quitting (45).
A program “Kesihatan Oral Tanpa Asap Rokok (KOTAK)”
was launched by Ministry of Health Malaysia in 2016
as a strategy to screen, prevent and counsel school
children on smoking cessation. KOTAK incorporated
into School Dental Program, run by dental nurses and
dentist for screening, prevention and brief intervention
during school dental program treatment and dental
health education session (46). In a recent study by Yahya
et al. (2018), through a randomized control trial of
smoking cessation interventions conducted by dentists
among general Malaysian population, concluded that
dentists are well-positioned to influence smokers to quit
regardless of the type of intervention they were using
(47).
In the Malaysian Armed Forces, dentists are encouraged
to use the 5A’s approach based on the Malaysian
Clinical Practice Guideline Treatment for Tobacco Use
Disorder 2016. However, most dentists refer their dental
patients who want to quit smoking to the existing Quit
Smoking Clinic located in Klinik Kesihatan provided by
Ministry of Health (37). It is timely for Dental Service
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Malaysian Armed Forces to embark on smoking cessation
intervention as a common risk factor approach towards
chronic diseases, including periodontal diseases, thus
reducing the burden of care.
Smoking cessation and tobacco control in a community
setting
In Malaysia, tobacco control is regulated under the
Food Act of 1983 (48). The Control of Tobacco Product
Regulations 2004 was issued under the Food Act of
1983 and regulate, among other things, smoke-free
environments; tobacco advertising, promotion and
sponsorship; and tobacco packaging and labelling (48).
National Strategic Plan for Tobacco Control 2015-2020
was developed to ensure the smoking issue ends with
a smoking prevalence target of less than 5% and is
known as the end of the game (The End Game) by 2045
(46). It is also in line with the country’s commitment
to achieving Global Non-communicable Disease
targets by 2025. It denotes the active involvement of
inter-ministries, health institutes, universities, nongovernmental organisations and the Malaysian Council
for Tobacco Control in achieving the target: A SmokeFree Generation (46). The plan outlined the strategies
according to MPOWER, a package of selected demand
reduction measures contained in the by World Health
Organisation Framework Convention on Tobacco
Control (WHO FCTC). It includes monitor tobacco use
and prevention policies, protects people from tobacco
smoke, offers help to quit tobacco use, warn about the
dangers of tobacco, enforce bans on tobacco advertising,
promotion and sponsorship and raise taxes on tobacco
(49).
Malaysian Armed Forces facilities are regulated as the
smoke-free environment under The Control of Tobacco
Product Regulations 2004 (48). In 2006, Royal Medical
and Dental Corps (RMDC) and Universiti Sains Malaysia
collaborated to conduct a quasi-experimental study on
the effectiveness of the integrated approach to reduce
the prevalence of smoking among Malaysian army in
four camps in Kelantan (7). The intervention program
included weekly quit smoking clinic with Nicotine
Replacement Therapy, individual and group counselling,
health talk, forum and religion component which result
in 39 (49.4%) smokers completely quitted smoking
after nine months of intervention (7). Other than that,
RMDC has limited smoking cessation practice regarding
the smoking habit of the army personnel, specifically in
North-East Malaysia region.
Smith et al. (2016) suggested that a systematic
programme could be implemented. It includes strict
policy on smoking availability at training, smoking free
camp, control of tobacco supply, promoting a healthy
lifestyle and proper smoking cessation help centre (50).
The uniqueness of military culture allows for innovative
means of tobacco regulation and prevention.

Limitations of the study
The response rate of this study was low because some
of the army personnel were involved with military
operational tasks during data collection day. Longer
duration of data collection is required to overcome this
limitation.
CONCLUSION
The prevalence of smoking among army personnel
in North-East Malaysia was high, with most of them
have some degree of periodontal disease. There was
no significant association between smoking status and
periodontal health status among army personnel in
this study. However, smokers and ex-smokers army
personnel in North-East Malaysia significantly require
more invasive periodontal treatment compared to nonsmokers.
This study involves a unique population with a specific
occupational condition that affecting their health
condition directly throughout life. Smoking is a risk
factor for periodontal disease and other chronic diseases
that can affect military readiness. Military readiness is
deemed necessary among army personnel to ensure
their full capability in securing national sovereignty
from all kinds of threats. Therefore, reorienting health
services to preventive efforts such as smoking cessation
intervention as a common risk factor approach should
be strategized in the military community to ensure that
both health and oral health problems can be prevented.
A dentist is well-positioned as an agent for smoking
cessation due to compulsory yearly dental checkups requirement in the Malaysian Armed Forces.
Effectiveness of smoking cessation programed by
dentists in the general population was proven thus
may be utilised in the military dental clinical setting.
Therefore, more studies are needed on the effectiveness
of dental smoking cessation intervention among the
military population.
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