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Abstract. Recent data clearly indicates that smoking cigarettes has
a negative impact on periodontal health and is a risk factor for several
disease. However, it is unclear what exactly the relationship between
smoking and periodontal disease. Smoking affects immunological
and inflammatory responses to periodontal pathogens, reduces neu-
trophil function, and has both systemic and local effects. Aims. This
study aimed to assess periodontal health of smoker and nonsmoker
under graduated dental students and to determine the possible fac-
tor of smoking and its effect on periodontal health. Material and
methods. In this study, 118 dental student participants (males only)
between 18—25 years from 450 male under graduated dental student
fit to the criteria of our research, were divided in two groups,61 smoker
student and 57 non-smoker students. Demographic data, smoking status,
and clinical periodontal parameter including plaque index (PI), pocket
depth (PD), tooth mobility and bleeding on probing (BOP) indices were
determined for each participant. Results. Smokers had a slightly higher
PI (0.803+0.483) than that of nonsmokers (0.609+0.397, p=0.018). BOP
and pocket depth tend to be greater in smokers (BOP=0.14+0.10 and
PD=0.97+1.90 mm) than nonsmoker (BOP=0.13+0.09 and
PD=0.72+1.57 mm). The greater percentage of students had started
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The effects of smoking on periodontal
health among dental students

at Basrah Dental College:
Consumption patterns and risk factors

smoking due to friends’ influence (72%). There is a positive correlation
between PD and PI for smokers (p=0.046). Also there is a positive correla-
tion between BOP and PD for non-smokers with statistically significant
difference (p=0.01). Moreover, there is a positive correlation between
BOP and PD and PI for smokers (p=0.026) and there is a positive correla-
tion between Pl and BOP and PD for non-smokers with high statistically
significant difference (p=0.0001). Conclusions. The students having
friends who are smoker are the most important factors associated with
smoking, furthermore the percentage of bleeding is low since the fact
that smoking effect the bleed vessel and cause vasoconstriction, finally
Longitudinal trials need to be performed in order to obtain more conclu-
sive result regarding the effect of smoking in periodontal disease.
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Pedepar. KypeHue anaetca ¢pakTopom prcka pa3sBuTna paga 3a-
6oneBaHuii, a nocnefHNe faHHble yoeanTenbHO CBUAETENbCTBYIOT
0 HebnaronprATHOM BAIMAHUN KYPEHUA Ha 3[,0POBbE NAPOAOHTa. Tem
He MeHee, NpUpofa B3aNMOCBA3N MeXy KypeHnem 1 3aboneBaHnamMu
napoAoHTa ocTaeTcA HeAcHoW. KypeHue Bbi3biBaeT AedeKTbl B GyHKLNM
HeTPOdUNOB, yXyALAeT BOCMANNUTENbHbIN N MMMYHHbIA OTBET Ha Na-
TOreHbl MAPOAOHTA 1 OKa3blBaeT KaK CUCTEMHOe, TaK 1 MeCTHOe BO3-
pencteue. Llenb nccnepoBaHma — oLeHUTb COCTOAHME NMAapOAOHTa
Y KYPALMX N HEKYPALLMX CTYAEHTOB, a TaKkXKe onpefenuTb BO3MOXHbIN
GaKToOp KypeHUs 1 ero BAMAHME Ha COCTOAHWe napofoHTa. MaTepua-
nbl 1 MeToAbl. B faHHom nccneposaHnm 118 cTyaeHTOB-CTOMATONO-
roB (TONbKO My»KuuHbl) B Bo3pacTe 18—25 net n3 450 cTyneHTOB, OT-
BeYaloLMX KpUTepUAM 1UCCejoBaHUA, Obinn pasgeneHbl Ha 2 rpynnbi:

BrnusaHme KypeHua Ha 3JOpOBbe
IIapOJIOHTa Cpef CTYHAEHTOB
CTOMAaTO/IOIMYeCKOTo Komtemxa bacps:
Mofieny otTpebneHus u GakTopbl pucka

Kypunbluky (61 yenoBek) 1 HekypAaLwme (57 CTyAeHTOB). Y Kaxaoro
yUacCTHVKa 6binu onpefeneHbl AemMorpadryeckre JaHHble, CTaTyc Ky-
PeHUA 1 KNMHWYECKME NapOOHTa/IbHbIE MAPAMETPbI, BK/OUYas MHAEKC
3y6Horo HaneTa (Pl), rny6uHy napofgoHTanbHbIx KapmaHoB (PD), noaBumx-
HOCTb 3y00OB 1 KPOBOTOUMBOCTb Npyi 30HANPOoBaHUM (BOP). Pe3ynbratbl.
Y kypunbiyukoB Pl (0,803+0,483) 6bi1 HECKONBKO BbiLLE, YEM Y HEKYPS-
wwmx (0,609+0,397, p=0,018). BOP 1 rnybrHa napoAoHTanbHbIX KApMaHOB
6binn 6onblue y Kypunblimkos (BOP=0,14+0,10 u PD=0,97+1,90 mm),
yem y HekypAwwmx (BOP=0,13+0,09 n PD=0,72+1,57 mm). BonbwuHcT-
BO (72%) CTyAeHTOB Hayanu KypuTb NoA BanAHuem gpysei. Cywectsyet
nonoxwuTenbHasa Koppenauma mexay PD n Pl y kypunblymkos (p=0,046).
Takxe HabnogaeTca NoNoXuTenbHasa Koppenayua mexay BOP
n PD (p=0,01). Kpome Toro, cywiecTByeT nonoxuTenbHasa Koppenauua
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mexay BOP, PD u Pl 'y kypawmx (p=0,026) n nonoxutenbHasa Kkoppenauua
mexgy Pl, BOP n PD y HekypAwwmx (p=0,0001). 3aknioueHue. Kypawme
ApY3bA ABNAIOTCA Hanbonee BaxHbIM GaKTOPOM BOBJIEUEHNS B KypeHUe.
Kpome Toro, cpean KypunbLiMKOB JOBOJIbHO HU30K NMOKa3aTesib KPOBO-
TOUMBOCTY MAPOAOHTA NPY 30HAVPOBAHMM U3-3a COCYLOCYKNBAOLLETO
BIMAHUA TabayHoro ApiMa. HakoHel, Heobxoarmo NpoBecTu bonee ayin-
TeNbHOe UCCIejoBaHNE, YToObI MONYYUTh bonee ybenuTenbHble pesysnb-
TaTbl O BNUAHUN KYPEHUA Ha 3ab0NeBaHNA NapofoHTa.

INTRODUCTION

Periodontal health is defined by absence of clinically de-
tectable inflammation [1]. According to the condition
of the periodontium, there are 4 stages of periodontal health
(structurally and clinically sound or reduced) based on the
state of the periodontium, along with the corresponding
results of treatment: (1) pristine periodontal health, char-
acterized by a periodontium that is structurally sound and
absence of inflammation; (2) well maintained clinical peri-
odontal health, with a periodontium that is both structurally
and clinically intact; (3) stability of peri-odontal disease,
with a reduced periodontium; and (4) remission or control
of periodontal disease, with a reduced periodontium [2].

The term “periodontal disease” refers to a group of
chronic inflammatory disease that affect the bone, ligament,
and gingiva (the soft tissue that surrounds the teeth), as well
as the alveolar bone that supports the teeth. Tobacco smok-
ing is one of the most common public health issues that
negatively affects oral and systemic health issues, including
dental caries and periodontal diseases|3].

According to J. Reibel (2003), smoking has a number
of negative oral and dental effects, including tooth discol-
oration, loss of taste and smell, melanosis, smoker’s palate,
oral candidiasis, and dental caries [4]. Long-term smok-
ing significantly reduces salivary flow rate and exacerbates
dental and oral conditions related to dry mouth, including
calculus, gingivitis, tooth mobility, halitosis, and cervical
caries [5]. Tobacco smoke and its water-soluble compo-
nents that leach into saliva have been found to contain over
300 carcinogens [6]. In addition Smoking exerts a strong,
chronic, and dose-dependent suppressive effect on gingi-
val bleeding on probing which is a more sensitive clinical
sign of gingivitis than changes in color [7]. According to re-
search done by V. Kumar and M. Faizuddin (2011), smokers
had less vascular density and less gingival vessel lumen [8].
Smoking causes severe damage to the supporting periodon-
tal tissues, which leads to pocket formation, bone loss, and
early tooth loss. Smokers experience much more severe bone
loss and attachment loss than non-smokers, as the studies
has thoroughly shown [9]. Over a 12-month period after
non-surgical treatment, quitting smoking also had the posi-
tive effect of decreasing probing depths [10].

In addition, the effect of smoking on surgical periodon-
tal therapy. Smokers responds less favorably than non-smok-
ers to non-surgical periodontal treatment, periodontal flap
surgical procedures, periodontal regeneration in end-osse-
ous defects and guided tissue regeneration for root coverage
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purpose [11]. It has been proposed that quitting smoking
can help reduce wound complications from invasive pro-
cedures of all types [12]. Following periodontal therapy,
smoking has a detrimental impact on bone repair. Patients
should be informed that smoking may lead to reduced bone
regrowth following periodontal therapy [13].

This study aims to assess periodontal health of smoker
and nonsmoker under graduated dental students and to de-
termine the possible factor of smoking and its effect on peri-
odontal health.

MATERIALS AND METHODS

The study was carried out in period from November 2021
to May 2022. This study was cross-sectional and was car-
ried out among dentistry students at college of dentistry,
university of Basra. The sample was composed of 118 males,
being 61 smokers and 57 nonsmokers. The total enrollment
of male under graduated dental student was 450.

The inclusion criteria for sample screening was non-
smokers and smokers under-graduated dental student be-
tween 18 and 25 years of age with no periodontal treatment
in the previous 3 months, also absence of systemic or acute
periodontal alterations and finally no antibiotic therapy
within the previous 3 months.

The data collected included smoking behaviors, risk fac-
tors linked to smoking, and demographics like age, gender,
marital status, residency status, current academic level, and
grade point average (GPA). Smoking habits were divided
into two categories: current smoker and nonsmoker. The fol-
lowing factors were used to evaluate the smoking habits
of the students: when they first started smoking (before
or after starting college), how long they smoked (in years),
what they smoked (cigarettes, shisha, or both), how often
they smoked (daily or weekly), how many cigarettes they
smoked each day, and what caused them to start smoking
(friends’ influence, smoking parents, stress, experimenting,
reward for hard work, and boredom). Parents, siblings, and
friends’ smoking behaviors were evaluated, as were the stu-
dents’ future plans to quit.

The following clinical parameters were evaluated: Prob-
ing depth (PD), gingival bleeding on probing index (BOP)
and plaque index (PI) [14].

Statistical analysis was performed for comparison be-
tween smokers and non-smokers, using plaque index, bleed-
ing upon probing and pocket depth and adopting a 5%
significance level. T-test, Mann—Whitney U-test and Spear-
man correlation test were used in the research.
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RESULTS

In this study data analysis showed that smokers had a slightly
higher PI than non-smokers student with significant differ-
ence (p=0.018; table 1). Furthermore, BOP and PD tend
to be greater in smokers (table 2). The greater percentage
of students had started smoking due to friends’ influence
(72%; table 3).

By using Spearman’s correlation there is a positive cor-
relation between PD and PI for smokers (p=0.046). Also
there is a positive correlation between BOP and PD for non-
smokers with statistically significant difference (p=0.01).
Moreover, there is a positive correlation between BOP
and PD, PI for smokers and there is a positive correlation
between PI and BOP (p=0.026), PD for nonsmokers with
high statistically significant difference (p=0.0001; table 4).

DISCUSSION

Through a number of mechanisms, tobacco smoking has
been linked to periodontal pathology. Such as disruptions
of the host and inflammatory responses to potential peri-
odontal pathogens, changes in the subgingival microbiota,
and a diminished capacity for tissue healing those results
in an imbalance of tissue homeostasis.

In the present study reveals that plaque accumulation
among smoker students is higher than non-smokers stu-
dent which is in accordance with the observations of Miiller
et al. (2002), which showed greater plaque accumulation
for smokers than nonsmoker with a statistically significant
difference [15]. Other study supposed that there is no sig-
nificant difference in the PI between smokers and non-
smokers [16]. It is important to highlight that the study
subjects are dental students so they have good knowledge
and oral hygiene measures. Furthermore the current result
was found that bleeding on probing BOP and PD between
smoker and non-smoker students tend towards greater
means of bleeding on probing and pocket depth in smok-
er students but a statically not significant and this result
agree with van der Weijden et al. (2001), as they said: there
is no statistically significant differences between smokers
and non-smokers as they found that the mean percentage

Table 1. The difference in of plaque
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of sites that bled upon probing (76% of smokers, 72%
of non-smokers) [17]. Another study shows disagreement
in this point such as by T. Dietrich et al (2004) as they said:
Smoking had a strong suppressive effect on gingival bleed-
ing [18]. Regarding PD a study by G. Calsina et al. (2002)
show disagreement with our study as they said: Among cases,
probing depth, gingival recession and clinical attachment
level were greater in smokers than in former smokers or non-
smokers [19]. The possible explanation between our study
and the previous studies mentioned above may due to differ-
ence in type of participants, in our study the participants are
dental students who they had good oral hygiene instructions.

Regarding the correlation between BOP and PD, P1I for
both smoker and non-smoker students. The current work
revealed that there was a positive correlation between BOP
and PD, also there was a positive correlation between BOP
and PI for both smokers and nonsmokers.

The current result was consistent with other results re-
ported by S. Gonzalez et al. (2015) and S.C. Oliveira (2015),
as they found a positive correlation between BOP and P1I,
PD, as they said that the supragingival plaque considered
as a strong factor for increasing BOP, and the last one con-
sidered as a causative factor for increasing PD [20, 21].

These results suggested that an increase in BOP is a sign
of increase a periodontal disease activity and vas versa, also
plaque accumulation tend to be a risk and causative factor
of increased BOP. Therefore, an establishment of good oral
hygiene measures such as brushing, flossing and profession-
al dental cleaning take its place in reduction of supragingival
plaque and thus reduction of BOP. Furthermore, there was
a positive correlation between PI and PD for both smoker
and non-smoker students with a statistically significant dif-
ference. The current result was confirmed and consistent
with other results reported by H.P. Muller et al. (2000) and
L.I. Luzzi et al. (2007) as they found that dental plaque
contributes to variety of periodontal problems as gingival
inflammation and bone loss, thus increases BOP and PD [22,
23]. So the oral hygiene is mandatory to keep the mouth
clean, hence improve the periodontal maintenance with
as little as gingival inflammation and pocket depth.

In Basra city, there is a great need for clinical stud-
ies to establish baseline data on the prevalence of oral

Table 2. The difference in mean values of PD and BOP for smoker group and nonsmoker group

index between StUdy groups Nonsmokers (n=57) Smokers (n=61)

: Index - - - - p (U-test)
Group n Plaqueindex p (t-test) mean median min—max  mean median min—max
Nonsmokers 57 0.609+0.397 0.018 BOP 0.13+0.09 0.11 0—0.44 0.14+0.10 0.12 0—0.47 0.688
Smokers 61 0.803+0.483 PD (mm) 0.72+1.57 0.00 0—4.50 0.97+1.90 0.00 0—6.50 | 0.420

Table 3. The trigger factors for smoking

Table 4. Spearman correlation
coefficients among BOP, PD and Pl in groups

Factor no. %

Friends influence 44 72 BOP and PI PD and PI PD and BOP
Group n

Stress 15 25 p r p r P

Experimenting 1 2 Nonsmokers 57 0.385 0.003 0.339 0.010| 0.294 0.026

Grandfather 1 2 Smokers 61 0.428 0.001|0.257 0.046 0.516 <0.001

Total 61 100
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diseasesand there is only one study published in 2013 re-
garding the prevalence of oral mucosal lesions with a limited
sample [24].

The research involved only dental students and I tried
to explain the effects of smoking on the periodontal tissues,
in consideration that dental students are the group most
aware of this aspect and interested in dental health.

Population-based smoking cessation programs should
be implemented in an attempt to reduce the incidence
of periodontal disease in populations with a high level
of smoking exposure.

In PubMed, several number of papers linking oral pa-
thology with COVID-19, where smoking is not the domi-
nant risk factor. However, smoking is one of the important
and dangerous factors for inflammation and destruction
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CONCLUSION

The most important factors associated with smoking are
the dental students having friends who are smokers, further-
more the percentage of bleeding is low since short duration
of smoking in addition to the fact that the student were
at a high level of education, finally longitudinal trials need
to be performed in order to obtain more conclusive result
regarding the effect of smoking in periodontal disease.
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