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Abstract:
Background: The aim of this study is to shed the light on the oral cavity profile assessing teeth and periodontal 
tissues in previously illicit drug abusers of cannabis and heroin with different drug addiction circumstances. 
Materials and Methods: Study population included 100 inmates, aged 21–64 years, incarcerated for previous 
addiction to cannabis or heroin. Personal information and drug circumstances of addiction were registered with 
dental and periodontal parameters including daily teeth brushing frequency, decayed missed filled teeth (DMFT), 
plaque index (PI), gingival index (GI), bleeding on probing (BOP), recession, and clinical attachment loss (CAL). 
Results: Half of the population were illiterate, and 70% were married. Heroin was the most previously abused drug 
and more than 70% of the participants had been addicted for more than 12 months. Low teeth brushing activity 
profile dominated with higher values for DMFT and BOP in the heroin group compared with the cannabis (after 
age adjustment) (DMFT = 22.6 ± 7.9, 18.5 ± 9.8, respectively, P = 0.03) (BOP = 60% ± 30%, 66.6% ± 32%, 
respectively). In addition, higher values of BOP were recorded in the heroin injecting group compared with 
both of heroin fumes inhalation and cannabis smoking  (BOP = 76.41% ± 27.7%, 59.12% ± 33.6%, 60.05% 
± 31.8% P = 0.04, respectively), whereas PI, GI, Reces, and CAL means were comparable among groups 
regardless of other addiction circumstances. Conclusion: Abused drug type and the way its chemical form 
being administered would negatively affect, directly or indirectly, the oral cavity concomitantly with the sustained 
state of self‑negligence and less interest in implementing the oral hygiene measurements. Altogether, addiction 
circumstances synergize leading to a distinctive dental and oral profile which would impose a burden to adapt 
a more customized treatment approach.
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INTRODUCTION

A recent increase has been registered in people 
misusing illicit drugs including cannabis 

and heroin in many countries worldwide.[1] Drugs 
are abused on a daily frequency and in many 
different ways of administration depending on its 
chemical form beginning from sniffing, ingesting 
with food, topical transmucosal application, 
inhalation of the burning fumes, and ending with 
the intravenous injection to gain the rapid and 
profound euphoric effects.[2,3]

Cannabis, known as weed or marijuana and hashish, 
with the psychoactive ∆‑9‑tetrahydrocannabinol 
substance has been primarily misused as a 
hallucinating natural agent.[4] Mostly, cannabis is 
abused by smoking the dried plant followed by 
other ways of administration such as chewing, 
ingesting with food or oil essences.[5] Comparably, 
opiates (natural like morphine, diacetylmorphine 
or heroin, and methylmorphine or codeine) 
and opioids (synthetic and semi‑synthetic like 
propoxyphene and oxycodone, respectively) have 
been abused for its pain palliative effect. Burning 
the substance to inhale heroin fumes is a common 
way of administration, while acidic form is to be 
intravenously injected.[6]

Addiction has been described as a chronic brain 
disease and has its tangible responsible molecules 
affecting the individual behavior which might 
be at a certain stage an impairing factor for 
cognitive functions, perception, reaction time, 
learning, memory, concentration, control of 
emotions and social skills due to the obsessive 
compulsive increased demand.[7] Addiction to 
substances and illicit drugs usually starts during 
adolescence and young adulthood with the low 
level of education as an attributing factor to 
individuals under 19 years of age.[8] The choice 
of drug used depends on various factors such as 
sex, social customs, economic status, Peer usage, 
popularity and easiness of availability.[9] Added 
to the aforementioned, concept of changing 
lifestyle enhances an overall view of chronic 
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oral health.[10‑12] Addiction substances have been confirmed to 
negatively influence many parts of the human body including 
the mouth reflecting an array of manifestations of abnormal 
conditions.[13,14]

These conditions were classified as a resultant of the possible 
modifying chemical factors, like in abused drugs, which 
could directly or indirectly affect the oral cavity components 
including the mucosae, teeth, and their periodontal tissues.[15,16]

Cannabis smoking gives similar compounds as of tobacco, 
except for nicotine, in regard to carbon dioxide, tartar, 
other respiratory irritants, and carcinogenic materials with 
immunosuppressive effects.[17] It has been mentioned that 
smoking one cigarette of cannabis equals more than 20 ones 
of tobacco due to the absence of filter and the prolonged 
breath holding while smoking with an increased relation to 
carcinomas of the floor of the mouth and the tongue.[18‑20] On 
the other hand, different forms of chronic use of opioids can 
cause multiple conditions such as gastroesophageal reflux 
disease, immunosuppression, and renal damage as well as 
carcinogenic effects associated with increased incidence of 
cancers in bladder, kidney, and oral cavity.[21]

Intraorally, cannabis and opiates abusers suffer from 
xerostomia,[22‑24] and long‑term addiction of heroin and 
in‑treatment methadone contributes to lower the oral hygiene 
status through direct pathologic effects or through poor oral 
hygiene and chronic malnutrition,[25] manifested by increased 
incidence of dental caries and periodontal destruction.[15,23,26‑28] 
Moreover, higher rates of oral and dental problems were 
noticed in ways of administration other than those passing 
through the oral cavity like injecting heroin.[29,30] Summed 
together, a question would be imposed concerning whether 
different drug abusing circumstances can leave a specific 
oral profile reflecting intensity and extension on teeth and 
periodontium?[31,32]

MATERIALS AND METHODS

The questioned population involved 407 male inmates (ranged 
21–64 years of age) from the central prison of Damascus were 
incarcerated for illicit drug use in the period extending from 
June to December 2017 during a dental health‑care program 
for prison inmates. Personal interview was conducted with 
100 inmates who were incarcerated for more than 1 month and 
had been addicted to one drug only cannabis or heroin before 
incarceration. Exclusion criteria included having systemic 
diseases, previous therapy with neuropsycho medication, and 
abusing substances other than cannabis or heroin or more than 
one substance. All participants signed an informed written 
consent approving their participation in this cross‑sectional 
study. Ethical approval to carry out the study was obtained 
from the Research Ethics Committee of the University of 
Damascus, faculty of dentistry, and the police central hospital. 
Personal information and addiction circumstances included 
type of first drug contact and its age, educational status, marital 
status, way of administration, daily quantity, and frequency 
along with the duration of addiction. Full‑mouth examination 
was performed by a single examiner  (author) and included 
daily teeth brushing times, dental and periodontal indices, 
decayed missed filled teeth (DMFT) score, plaque index (PI), 

gingival index  (GI), bleeding on probing index  (BOP),[33,34] 
recession  (Reces), and clinical attachment loss  (CAL).[35] 
Measurements were taken using UNC 15 periodontal probe, 
while photographic images were captured by Nikon 
camera  (CoolPix  4800, ×4 with 8.3 optical zoom). Statistics 
included cross‑tabulation, Chi‑square, ANOVA test, and 
Pearson correlation to investigate any significant differences 
or correlations between different variables in groups. All tests 
were performed at P < 0.05 by means of SPSS Statistics for 
Windows, V.20th (IBM Corp., Armonk, N.Y., USA).[36]

RESULTS

The study population consisted of 100  males, mean 
age (39.2 ± 9.1 years) [Table 1], low educational status (illiteracy 
and elementary) formed 76%, and more than 70% were 
married [Figures 1 and 2]. All of the individuals were smoking, 
and the first contact with drug of choice was cannabis through 
the third decade of age  [Table  2]. Heroin group comprised 
more than three quarters of the sample  [Table  2]. Burning 
heroin fumes inhalation was a way of administration for 44% 
of the heroin abusers followed by injecting, while cannabis was 
smoked [Table 3 and Figure 3]. More than 40% of the sample 
individuals abused between 0.5–1  g of both drugs  (mainly 
heroin) as a quantity divided into daily increments (frequency) 

Table 1: Means of age, decayed missed filled teeth, and 
periodontal indices in the two groups of addicted drugs
Variable AD

CN (n=22; 22%) Heroin (n=78; 78%) N (%)
Age (year) 37.68±9.41 40.73±8.86 100
DMFT 18.45±9.79 22.60±7.95 100
PI 2.59±0.59 2.65±0.77 100
GI 1.68±0.57 1.73±0.68 100
BOP 60.05±31.86 66.59±32.19 100
Recession (mm) 2.05±0.97 2.68±1.51 100
CAL (mm) 4.43±1.25 4.70±1.26 100
AD – Addicted drug; CN – Cannabis; DMFT – Decayed missed filled teeth; 
PI – Plaque index; GI – Gingival index; BOP – Bleeding on probing (%); 
CAL – Clinical attachment loss (mm); N – Total number

Table 2: Percentage of cases according to currently 
addicted drug, age and type of first addicted drug
AD FAD N

CN Heroin
CN

Age FCD
<18 3 0 3
18‑39 18 1 19

n 21 1 22
H

Age FCD
<18 8 1 9
18‑39 43 21 64
>40 2 3 5

n 53 25 78
Total

Age FCD
<18 11 1 12
18‑39 61 22 83
>40 2 3 5

Total n 74 26 100
AD – Addicted drug currently; CN – Cannabis; Age FCD – Age at the first 
contact with drugs; FAD – First addicted drug; N – Total number
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Figure 1: Sample distribution according to the educational status

of 4–6  times  [Figure  4]. Individuals that had been addicted 
for more than 12 months before being incarcerated consisted 
75% of the sample  [Figure  4]. Interviewed individuals 
revealed that the primary reason for their cessation failure 
was the physical incapability despite the repeated trials and 
rehabilitation program enrollment, suggesting that the best 
way for prevention is to avoid bad fellowship to overcome the 
peer pressure [Figure 5]. The main purpose for recalling the 
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Figure 3: Sample distribution according to the way of drug administration of 
cannabis and heroin
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Figure 5: Cause of cessation failure and self‑opinion for prevention (%)
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Figure 2: Sample distribution according to the marital status
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Figure 4: Sample distribution according to addiction circumstances of heroin (from 
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Figure 6: Generalized cervical caries in a 33‑year‑old patient inhaled burnt heroin 
fumes for 9 years

dental clinic in this study was the dental pain due to rampant 
carious lesions  [Figures  6‑9],   followed by the decrease in 
chewing ability due to the lack in dental units or its efficacy, 
while esthetics were the last  [Figure 10]. Daily frequency of 
teeth brushing was low in the whole sample as 71% of them 
did not brush their teeth (57% in heroin and 14% in cannabis) 
(not mentioned in figures). Higher mean values of DMFT 
and BOP were registered in the heroin group compared with 
the cannabis one (after age adjustment) (DMFT = 22.6 ± 7.9, 
18.5  ±  9.8, respectively, P  =  0.03)  (BOP  =  66.6% ± 32%, 
60% ± 30%, respectively) [Table 1 and Figure 11]. Differences in 
BOP means were statistically significant among individuals of 
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the way of drug administration group (WyAdmin), burning to 
inhale heroin, injecting heroin, and smoking cannabis on behalf 
of the injecting group (59.12% ± 33.6%, 76.41% ± 27.7%, 60.05% 
± 31.8% respectively, P = 0.04) [Tables 3 and 4]. Means of PI, 
GI, Reces, and CAL were comparable among different groups 
[Tables 1, 3, 4, and Figure 12]. Pearson test revealed several 
significant correlations  (P < 0.05)  [Table  5]. Age correlated 

with recession, and PI correlated with GI. DMFT correlated 
positively with both of age and Reces, and BOP correlated 

Figure 8: Generalized cervical caries with generalized periodontitis in a 48‑year‑old 
patient smoked cannabis for 17 years

Figure 9: Generalized cervical caries with a very poor oral condition in a 36‑year‑old 
patient injected heroin for 8 years

Figure 7: Generalized cervical caries with recessions in a 40‑year‑old patient 
inhaled burnt heroin fumes for 10 years

Table 3: Means of teeth brushing times, decayed missed filled teeth, and periodontal indices in the three groups of 
way of drug administration
WyAdmin Brush DMFT BOP (%) Recession (mm) CAL (mm) n
Burning 0.43±0.7 23.18±7.03 59.12±33.65 2.79±1.3 4.57±1.25 44
Injecting 0.32±0.73 21.85±9.05 76.41±27.7 2.53±1.76 4.87±1.26 34
Smoking 0.45±0.67 18.45±9.79 60.05±31.86 2.05±0.97 4.43±1.25 22
DMFT – Decayed missed filled teeth; BOP – Bleeding on probing (%); CAL – Clinical attachment loss (mm); n – number of individuals in each group
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Figure 10: Sample distribution according to the current dental complaint
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Figure 11: Means of decayed missed filled teeth score and bleeding on probing (%) 
in the two addicted groups
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with both of PI and GI, and CAL correlated with age, Reces, 
and GI. Teeth brushing times correlated negatively with each 
of age, DMFT, PI, and BOP [Table 5].

DISCUSSION

Drug abuse and addiction condition have been reported to 
increase in low educated population with poor lifestyle which 
Was noticed in our study population with more than half of 
them were married. These results agreed with those of Galea 
et al. 2007[37] and Mbiyu and Ombui 2016,[8] where their studies 
pointed out that the low level and inequality of education 
can be attributable (odds ratio = 3.49), to the introduction to 
drug abuse at early ages which occurs most frequently among 
youth aged between 18 and 35 years those who formed about 
80% of our study population. Nonetheless, while individuals 
who abused drugs before adultery formed 12% of this study 
participants which may be due to fact that the chosen facility 
did not contain individuals younger than  –18  years of age, 
the National Survey on Drug Use and Health statistics has 
shown that the prevalence of drug use among young people 
is reportedly higher than among adults.[38] The marital status 

is one of the behaviorally affected aspects of the addicted 
individuals which would be an added value to interchangeably 
precipitate the emotional disturbance, carelessness, and 
negligence.[39] Beside the previous results, the interviewed 
individuals expressed that the physical incapability due to 
physical dependence had been the main reason for not being 
able to cease drug abuse. However, participants stated as a 
self‑attitude experiment that abandoning bad fellowship is the 
best way for preventing drifting toward drug abuse reflecting 
the underlying peer pressure effect. These results came 
concomitant with Ranjan et al. 2010,[9] study which indicated 
that illiteracy, low working status, and poverty are of the main 
sociodemographic factors for drug abuse, while peer pressure 
is playing a very important role in initiation of any type of drug 
abuse. Singla et al.’s[10] review in 2016 concluded that the impact 
of the lifestyles behavior should be taken into consideration 
for the prevention of chronic diseases.

Cannabis ranked first in the list of the abused drugs globally 
with a 183 million abusers, then came opiates  (opioids in 
general), with 57 million abusers.[1] In addition, in the past year, 
247 million people abused drugs of which 12 million injected 

Table 5: Pearson correlation test among age, teeth brushing times, and periodontal indices
Correlations Age Brush DMFT PI GI BOP Recession CAL
Age (year)

Pearson correlation 1 −0.365** 0.419** −0.053 −0.014 0.031 0.564** 0.359**
Significant (two‑tailed) 0.001 0.001 0.605 0.894 0.769 0.001 0.001

Brush
Pearson correlation −0.365** 1 −0.291** −0.248* −0.163 −0.252* −0.215* −0.212*
Significant (two‑tailed) 0.001 0.003 0.013 0.105 0.014 0.036 0.039

PI
Pearson correlation −0.053 −0.248* 0.036 1 0.753** 0.385** 0.223* 0.279**
Significant (two‑tailed) 0.605 0.013 0.723 0.001 0.001 0.030 0.006

GI
Pearson correlation −0.014 −0.163 0.054 0.753** 1 0.336** 0.213* 0.294**
Significant (two‑tailed) 0.894 0.105 0.596 0.001 0.001 0.038 0.004

BOP (%)
Pearson correlation 0.031 −0.252* 0.118 0.385** 0.336** 1 0.096 0.057
Significant (two‑tailed) 0.769 0.014 0.254 0.001 0.001 0.353 0.582

Recession (mm)
Pearson correlation 0.564** −0.215* 0.376** 0.223* 0.213* 0.096 1 0.316**
Significant (two‑tailed) 0.001 0.036 0.001 0.030 0.038 0.353 0.002

Total, n 100 100 100 100 100 100 100 100
*Correlation is significant at the 0.05 level (two‑tailed); **Correlation is significant at the 0.01 level (two‑tailed). DMFT – Decayed missed filled teeth; PI – Plaque 
index; GI – Gingival index; BOP – Bleeding on probing; CAL – Clinical attachment loss; n – number of individuals in each group

Table 4: Significance of differences in means values (P>0.05) of the decayed missed filled teeth and periodontal 
indices among the groups according to addiction circumstances variables

P>0.05 Test type P>0.05 Test type P>0.05 Test type
Brush DMFT PI GI BOP Recession CAL

AD 0.47 0.03* Independent 
Mann‑Whitney U‑test

0.08 0.63 Pearson 
Chi‑square test

0.31 0.15 0.16 Independent 
Mann‑Whitney U‑test

WyAdmin 0.46 0.19 Independent samples 
Kruskal‑Wallis test

0.32 0.79 Pearson 
Chi‑square test

0.04* 0.17 0.29 Independent samples 
Kruskal‑Wallis test

DlyFreq 0.39 0.62 Independent samples 
Kruskal‑Wallis test

0.9 0.62 Pearson 
Chi‑square test

0.98 0.51 0.7 Independent samples 
Kruskal‑Wallis test

DlyQuant 0.29 0.64 Independent samples 
Kruskal‑Wallis test

0.9 0.88 Pearson 
Chi‑square test

0.25 0.75 0.3 Independent samples 
Kruskal‑Wallis test

AddDur 0.87 0.66 Independent samples 
Kruskal‑Wallis test

0.63 0.13 Pearson 
Chi‑square test

0.07 0.2 0.71 Independent samples 
Kruskal‑Wallis test

Significance at the P=0.05 level (two‑tailed). AD – Addicted drug; WyAdmin – Way of administration; DlyFreq – Daily frequency; DlyQuant – Daily quantity; 
AddDur – Addiction duration; DMFT – Decayed missed filled teeth; PI – Plaque index; GI – Gingival index; BOP – Bleeding on probing (%); CAL – Clinical 
attachment loss (mm); *Significant difference P < 0.05
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drugs, with the fact that many people both occasionally and 
regularly tend to be polydrug users.[1] Heroin was the most 
previously abused drug in this study and the primary first 
abused drug was cannabis, while burning (opiates) occupied 
the most depended way of administration. The relative high 
accessibility to the cannabis different forms especially smoking, 
makes it the drug of choice for being abused primarily[1] when 
it comes to the younger groups who already smoke cigarettes 
with the probable predilection to abusing a more powerful 
substance like cannabis and heroin.[40] This trend towards early 
cannabis abuse was recognized in our study participants as 76% 
of them had declared abusing cannabis as the first addicted 
drug and after that abused opiates whether by inhaling or 
injecting.

Mood and behavior daily changes of the study participants 
rebounded into the oral cavity by an overwhelming state of 
self‑negligence besides to a dominating low teeth brushing 
activity and decreased desire to recall the dental clinic despite 
its presence at the facility, as inmates recalled only when a 
dental pain or an abscess arose.[41] The lifestyle of cannabis users 
combined with short‑term decrease in saliva makes them highly 
susceptible to smooth‑surface caries.[42] In addition, marijuana 
abuse can lead to acidic erosion of enamel due to cannabinoid 
hyperemesis, in which frequent episodes of vomiting occurs.[18] 
Likewise, heroin abusers appear with typical cervical lesions, 
but caries in these patients cover a wider area, darker, and 
usually limited to buccal and labial surfaces which may be 
pathognomonic abusers.[16,43]

Many studies reported that more cervical plaque on teeth with 
high gingival bleeding is frequently present in addicts and 
that heroin users show poor oral health in terms of caries and 
periodontal conditions stressing on the findings indicating 
that oral hygiene of substance abusers was poor as compared 
to nonsubstance abusers.[44‑47]

Higher mean values of DMFT score in our participants 
reflected significant differences in the heroin group compared 
with the cannabis (DMFT = 22.6 ± 7.9, 18.5 ± 9.8, respectively, 
P = 0.03) which corresponded with study by Molendijk et al. 
1996,[48] that revealed a high rate of plaque accumulation and 
calculus deposits in the majority of drug abusers resulting 
from oral hygiene neglect, xerostomia, and alteration in 
microbial profile. Furthermore, it showed that only 36% of 
the addicts visited the dentist in 1 year and 18% brush their 
teeth less than once a day as seen in an addicting population 
in Dutch community. Similarly, Du et al. 2001[26] demonstrated 
that addicts are subject to many oral diseases which the least 
of them are the dental caries and periodontal disease. They 
indicated that the way of administration was a risk factor 
for the calculus accumulation. On the other hand, our study 
did not find a significant relation between oral cavity profile 
with the daily quantities and frequencies of abused drug. 
Titsas and Ferguson 2002[23] mentioned that the degree of 
education and the duration of heroin addiction formed risk 
factors for high score of DMFT assuming that this type of 
carious lesions originates as a result of complicated factors 
synergism, including the general self‑negligence, shortage 
of money to seek dental treatment, and the style of living 
that depends on the fast food containing high levels of 
carbohydrates and sweetening sugar. Osborn et al. 2003,[22] 

when investigated oral health status and behavioral risk 
factors in a group of previously addicted inmates found 
that the mean DMFT = 20.4 suggesting the necessity of more 
attention to oral health promotion.[49]

BOP values were higher in the heroin group compared 
with the cannabis one, while other periodontal indices were 
comparable among the different groups. The slightly higher 
clinical attachment loss in the heroin group compared with 
the cannabis one (CAL = 4.43 ± 1.25, 4.70 ± 1.26 respectively) 
was with no statistical significance (P > 0.05). Nonetheless, 
these results came along with the study of D’Amore et al.,[50] 

comparing the oral health of several drugs abusers including 
marijuana and opioids, found no significant differences in 
means of periodontal indices between the groups, but stated 
that opioid addiction is significantly related to a worse overall 
oral health. Concordantly, Gupta et al.,[51] indicated that poorer 
oral hygiene had associated poor periodontal health in illicit 
drug abuse, and collectively with Kayal et al.,[46] when reported 
that 60% of the drug addicted sample had had moderate chronic 
periodontitis with mean CAL higher in heroin. Dayakar et al.[52] 
evaluated the periodontal status of the sample of 82  male 
inmates of age group  18–60  years where the prevalence 
of periodontal disease was 97.5% and the majority of the 
prisoners were severely affected with loss of attachment with 
35% had loss of attachment more than 3 mm. Saini et al.’s[53] 
review in 2013 mentioned that high incidence of periodontal 
diseases with heavy calculus deposits characterized by loss of 
attachment were observed in the substance abusers.

Injecting heroin was accompanied by higher BOP values within 
the heroin group when compared with burning to inhale 
heroin, and with smoking cannabis group (P < 0.05), indicating 
an existence of an active inflammatory condition. Intravenous 
drug addicts had a rapidly progressive dental decay and higher 
numbers of missing teeth even with satisfactory dental hygiene 
compared with the nonintravenous ones.[22,54]

Within the scope of this study, some limitations arose and 
presented in the fact that all the participants were smokers; 
additionally, the relatively small number of the studied sample 
due to the difficulty of having such a population gathered in 
one such a place and be able to gain a certain degree of mutual 
confidence and acceptance to do the personal interview and 
get information otherwise more personal.

CONCLUSION

Despite the suggested direct effect of drug abuse on the oral 
cavity components,[55] the daily quantity and frequency with 
the duration of the addictive state may be of less importance 
compared with the type of the drug and its way of administration. 
Heroin caused more devastating condition at the oral cavity 
level compared to cannabis. Furthermore, the more potential 
injectable heroin revealed more active inflammatory gingival 
condition at the level of the periodontal tissues compared with 
other ways of administration. General cognitive and probable 
underlying socioeconomic incompliance are complicated 
with the fact of an evident self‑negligence factor represented 
in the inability to cease drug abuse due to peer pressure and 
the frequent contacts with substances, or in relenting to seek 
dental care and implementing the oral hygiene measurements. 
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Altogether, an image of rampant cervical carious lesions with 
a compromised integrity of periodontal tissues would impose 
bearing in mind the possibility of treating a patient who might 
be concealing a condition of a chemical substance-abuse 
imposing the necessity for increased awareness[56] towards 
both of the general and oral cavity health with a probable need 
to establishing a customized treatment plan with upgraded 
prognoses.[57] Further investigations are required to enhance 
the knowledge potential toward the substance abuse effects on 
the oral cavity at the mucosal and immunity levels. In addition, 
a more persistent question is whether the aforementioned 
findings mirror those of increased dental decay and periodontal 
disease in people with severe mental illness or eating disorders.
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