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Abstract: As a global social problem, drug abuse is a serious public health concern. Epidemiologic research reveals 
that illicit drug use influences the genesis and progression of oral diseases. Indeed, oral diseases are among the 
most frequently reported health problems among drug abusers. Herein, we reviewed the prevalence, disease fea-
tures and etiology of dental caries, periodontal disease, oral mucosal diseases, xerostomia, bruxism and jaw clench-
ing, tooth wear, orofacial pain and temporomandibular disease (TMD) in the setting of addiction.
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As a global social problem, drug abuse increas-
es social and economic burdens, crime rates, 
unemployment, and threatens public safety. At 
present, cannabis (marijuana) and metham-
phetamine (Meth) are the most commonly used 
illicit drugs worldwide [1], followed by opiates, 
hallucinogens, cocaine- and amphetamine-
type stimulants, and various club drugs [2]. The 
World Health Organization reported that more 
than 35 million people worldwide used meth-
amphetamine around the year 2000 [3]. 
Methamphetamine abuse is a serious problem 
in the United States, Mexico, South America, 
Middle East, Asia, and Australia. In 2005, the 
National Findings Report by the USA National 
Survey on Drug Use and Health stated that 
nearly 10.4 million (4.3% of respondents) peo-
ple aged 12 years old and older used metham-
phetamine at least once in their lifetime [4]. 
Methamphetamine use was the reason for 
admission to a treatment facility in 2.6% of 
admissions in 1996, and 8.5% in 2012 for the 
U.S. In Iowa, these rates rose from 9.7 to 21.9% 
during this period [5]. The estimated toll on the 
United States Health care system is ~$23.4 bil-
lion annually [6]. In China with the largest popu-
lation in the world, from 1990 to 2012, the 
numbers of drug users registered officially 
increased 30-fold from 70,000 to 2,098,000. 

The real number of drug addicts in China was 
estimated to be more than 14,000,000 at the 
end of 2014 [7].

Oral health is an integral part of general health. 
Poor oral health has been linked to mortality, 
coronary heart disease, poor nutrition, speech 
impediments, reduced employability and poor 
self-image. In addition, oral disease may exac-
erbate systemic conditions such as vascular 
disease, respiratory disease, and diabetes [8]. 
Oral health problems are among the most fre-
quently reported health problems among drug 
abusers. With the improvement of living stan-
dards over the past few years, more attention 
has been paid to oral health, and the published 
data about influence of illegal drugs on oral 
health is growing. In a cross-sectional survey of 
887 People Who Inject Drugs (PWID) in 
Australia, PWID have poorer oral health-related 
quality of life (OHRQoL) than the Australian gen-
eral population [9]. In a USA survey of 301 
methamphetamine users, methamphetamine 
users were more likely to have oral health prob-
lems than the matched NHANES III control par-
ticipants [10]. At the same time, methamphet-
amine users expressed more concern about 
their dental appearance, problems with broken 
or loose teeth and teeth grinding (bruxism) or 
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erosion [10]. Those with a longer duration of 
drug use had a higher risk of developing bad 
oral health [9, 11, 12]. Compared to the gener-
al population, methamphetamine users in the 
USA had substantially more severe oral health 
deficits: they were 3.5 times more likely to 
experience painful toothaches, 6.6 times more 
likely to experience eating difficulty, and 8.6 
times more likely to be self-conscious due to 
dental appearance [8]. Here we tried to sum-
marize the oral health consequences of illicit 
drug abuse and the possible etiologies for 
these consequences.

Dental caries

Prevalence and manifestations of dental car-
ies in drug abusers

As shown in Table 1, in most of the surveys, 
both the prevalence and severity of dental car-
ies in drug-addicted populations were higher 
than that of general population. In a recent 
well-controlled survey in USA, using a covari-
ate-balancing propensity score strategy, meth-
amphetamine users were twice as likely to have 
untreated caries and 4 times more likely to 
have caries than the control group of National 
Health and Nutrition Examination Survey 
(NHANES) participants [13]. Additionally, Meth- 
amphetamine users were twice as likely to have 
two or more decayed, missing, or filled teeth 
than the NHANES participants [13].

The higher caries prevalence and severity in 
Methamphetamine addicts seems accompa-
nied by different manifestations compared to 
the general population. In drug abusers, caries 
usually presents with extensive destruction, 
especially in the labial and buccal surfaces. 
The bistre or black destruction often extends to 
cervical regions, combining with wedge-shaped 
defects. Sometimes, the severe destruction in 
labial or buccal surfaces can take up more than 
half, and even the whole surface [28]. Me- 
thamphetamine mouth has been described as 
rampant caries, darkly stained and crumbling 
teeth, and appears akin to baby bottle tooth 
decay [37]. 

Interestingly, in a survey in France, half of can-
nabis abusers were reported pulpitis induction 
during periods of cannabis smoking. Perhaps 
pulpitis could be added to the list of vascular 
adverse effects linked to cannabis use previ-

ously reported in patients suffering from deep 
cavities [38]. 

In regards to gender differences of drug effects, 
Shetty et al. found that women had higher rates 
of tooth loss and caries, as well as a greater 
prevalence of anterior caries [34], which is con-
sistent with the result of Silverstein SJ et al. 
[17] and Ma H et al. [32]. Intravenous use of 
methamphatamine was significantly more likely 
to be associated with missing teeth than smok-
ing methamphetamine [10], which is consistent 
with one recent report that users injecting 
methamphetamine had significantly higher 
rates of tooth decay compared with non-injec-
tors [13]. As for the caries-induced effect of dif-
ferent drugs, in a cross-sectional survey of 58 
intravenous drug users in USA, no difference 
was found in the quantity of decayed, missing 
or filled surfaces (DMFS) between the metham-
phetamine and heroin users [31].

Possible etiology of dental caries in drug abus-
ers

Currently, it is suggested that the higher preva-
lence of caries in drug abusers has a close rela-
tionship with xerostomia, high carbohydrate 
diet, and poor oral hygiene [10, 37, 39, 40]. It is 
well known that saliva is an anticariogenic solu-
tion and appears to have a protective effect 
against caries. Any reduction in production of 
saliva is a severe problem for dental health 
[41]. Many illicit drugs can stimulate α-adren- 
ergic receptors within the salivary gland vascu-
lature, causing vasoconstriction and reduction 
of salivary flow (hyposalivation), which weakens 
the protective properties, such as the neutral-
ization of plaque-induced acids and the remin-
eralization of dental enamel [42]. Repetitive 
abuse can also lead to a decrease of the sali-
vary pH [33, 43, 44], which elevates the risk for 
dental erosion [45], ultimately leading to an 
increase in the retention of cariogenic organ-
isms [1]. Additionally, resulting from the long 
excitatory state and increased energy needs of 
drug abusers, the intake of glycemic sugary 
foods and carbonated beverage is increased 
greatly [45, 46]. Furthermore, the life-style of 
drug abusers is usually different from that of 
general population. They usually ignore their 
oral health and have poorer oral hygiene, which 
also augments the prevalence of dental 
caries.
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Table 1. The prevalence and severity of dental caries in drug-addicted population (Abusers/Control)
Publica-
tion year Author Sample Age Drug type Prevalence of dental 

caries (%) DMFT DT DMFS DS Missing 
teeth Country

1970 Shapiro S [14] 52 18-50 Narcotic - 15.46/- 7.26/- - - 6.21/- USA
1972 Colon PG Jr [15] 102 18-43 Narcotic - 13.4-22.0/- - - - - USA
1972 Picozzi A [16] 89 18-44 Heroin - 21.8/11.3 (Blacks)

22.1/18.1 (Whites
- - - - USA

1973 Silverstein SJ [17] 77 >16 Poly-drugs - 15.09/- (female)
12.71/- (male)

4.09/- - - 1.38/- USA

1975 Rosenstein DI [18] 36 19-37 Heroin - 22.1/- 7.4/- - - 12.8/- USA
1977 Gerlach D [19] 100 17-30 Poly-drugs - 15.1-18.7/- - - - - Germany
1984 Scheutz F [20] 134 18-37 Poly-drugs - 18.3/- - 50.2/- - - Denmark
1984 Hurlen B [21] 40 20-54 Poly-drugs - 20.5/- - - - - Norway
1991 Angelillo IF [22] 124 18-34 Heroin 93.5/- 12.9 6.4 36.2 17.4 4.3 Italy
1994 Lamster IB [23] 138 41.8±7.2 Poly-drugs - 20.9 - - - - USA
1996 Molendijk B [24] 121 20-40 Poly-drugs - 16.9 - 52.1/38.9 18.3/3.0 - Netherlands
2001 Lv B [25] 516 15-51 Poly-drugs 90.69/37.3 - 4.64/2.47 - - - China
2002 Zhang HP [26] 200 15-55 Poly-drugs 68/34 4.68/2.72 - - - - China
2003 Sun DW [27] 520 16-56 Poly-drugs 91/45 4.2/2.5 - - - - China
2004 Huang SH [28] 216 16-58 Poly-drugs 60.19/55.32 - 2.59/1.60 - - - China
2007 Reece AS [29] 233 19-45 Poly-drugs - 13.13/4.74 - - - 3.9/1.43 Australia
2010 Shetty V [10] 301 36.5±7.9 Methamphetamine - - - - - 4.58/1.96 USA
2012 Liang DZ [30] 228 18-56 Heroin 66.67/61.00 - - - - - China
2012 Brown C [31] 58 18-36 Poly-drugs - - - 28.6/- (MA);

29.9/- (Heroin)
- - USA

2012 Ma H [32] 445 20-59 Heroin 64.72/- 4.16/- - - - - China
2013 Protrka N [33] 100 30.15 

(mean)
Heroin 44.70/16.20 (caries 

on occlusal surfaces)
18.78/5.32 12.57/2.00 - - 4.59/0.68 Croatia

2015 Smit DA [11] 308 28±6.7 Methamphetamine 98.05/- 10/- 5/- - - 4/- South Africa
2015 Boyer EM [5] 174 17-53 Methamphetamine - - 7.8/5.8 - 20.4/13.9 4.7/3.7 USA
2015 Shetty V [34] 571 44.4±9.5 Methamphetamine 96/- 12.7/- 2.25/- - - 5.01 USA
2016 Rommel N [35] 100 - Methamphetamine - 12.3/7.2 - 32.5/17.9 - - Germany
2016 Ma ZF [36] 199 19-55 Poly-drugs 86.93/33.9 5.54/4.25 - - - 2.75/- China
DMFT: the mean number of decayed (caries), missing and filled teeth; DT: the mean number of decayed (caries) teeth; DMFS: the mean number of decayed (caries), missing and filled surfaces; DS: the mean 
number of decayed (caries) surfaces.
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Periodontal diseases

Prevalence and manifestations of periodontal 
diseases in drug abusers

Periodontal disease is one of the most com-
monly found diseases in the reported oral 
health surveys of drug-addicted populations. 
As shown in Table 2, the periodontal condition 
of drug abusers is usually poorer than that of 
general population in most of oral health sur-
veys, although different detection indexes 
(prevalence of gingival bleeding, dental calcu-
lus, periodontal pocket, gingivitis and periodon-
titis, clinical attachment level, and periodontal 
index) were used, and the detailed data varied 
greatly in different surveys. 

In a periodontal health survey among drug 
addicts in Saudi Arabia, Kayal et al. found that 
all participants had some form of periodontitis 
with moderate or severe chronic periodontitis 
affecting 70.9% of the sample, while mild peri-
odontitis affected 29.1% of the sample. More 
than half of the sample had deep pockets (>5 
mm) [48]. In general adults 30 to 90 years old 
in USA, it is estimated that 21.8% are affected 
with mild periodontitis, and 12.6% are affected 
with moderate to severe periodontitis [49]. 
Another study of the adult general population in 
USA revealed that 8.7% are affected with mild, 
30.0% affected with moderate, and 8.5% of the 
population affected with severe periodontitis 
[50]. It is suggested that drug addicts have a 
higher tendency for developing moderate to 
severe periodontitis [48]. In a prospective 
cohort study, Thomson et al. found that the inci-
dence of combined attachment loss between 
the ages of 26 and 32 years in the none, some, 
and high cannabis exposure groups was 6.5%, 
11.2%, and 23.6%, respectively. Although not 
assuring causation, cannabis smoking may be 
a risk factor for periodontal disease [51]. How- 
ever, in another screening survey of Chilean 
high school students, no evidence supported 
that the use of cannabis was positively associ-
ated with periodontal diseases (the presence 
of necrotizing ulcerative gingival lesions or clini-
cal attachment loss >3 mm), which might sug-
gest that periodontal effects of a short-term 
exposure to cannabis differ from the effects of 
long-term exposure [52] or that other confound-
ing influences are at play.

Possible etiology of periodontal diseases in 
drug abusers

It is suggested that the higher prevalence of 
periodontal diseases in drug-addicted popula-
tion has close relationship with xerostomia, 
poor oral hygiene, decreased body immunity 
and endocrine dysfunction [47]. Tipton found 
that methamphetamine can increase bacterial 
lipopolysaccharide (LPS)-stimulated IL-1β lev-
els secreted by monocyte/macrophages, which 
could contribute to periodontitis in metham-
phetamine abusers [53]. Furthermore, under 
the influence of methamphetamine, suppress- 
ed murine immune system activity has been 
found [54]. Additionally, inhibition of receptor-
mediated phagocytosis and MHC class antigen 
II processing and antigen presentation have 
been observed [55]. The immune effects of 
methamphetamine may result in disordered 
inflammatory processes, which, particularly 
during chronic methamphetamine abuse, will 
also involve periodontal tissues. Additionally, 
most drug addicts are also heavy smokers, 
which may also be a risk factor [56].

Oral mucosal diseases

Prevalence of oral mucosal diseases in drug 
abusers

In the third National Oral Health Survey of 
China, the prevalence of oral mucosal abnormi-
ties was 4949/100000 in the 35-44 age group, 
and 7965/100000 in the 65-74 age group [57]. 
In drug-addicted population in China, the preva-
lence of oral mucosa diseases was 13.07%-
62.5% [47, 58]. In a survey in Hunan province of 
China, where people liking chewing betel nut is 
common, the prevalence of oral submucous 
fibrosis in drug abusers is 37.08%, compared to 
3.0% in the general population [47]. However, 
in a survey of 301 methamphetamine abusers 
in USA, only 4.3% manifested a lesion or abnor-
mality of the oral mucosa [10].

In drug abusers, the common oral mucosal dis-
eases include leukoedema, oral candidal leu-
koplakia, leukoplakia, oral hairy leukoplakia, 
oral papilloma, gingival marginal erythema, 
mucosal ulcer, atrophic glossitis, oral submu-
cous fibrosis, uvulitis, and nicotinic stomatitis 
[23, 30, 47, 58, 59]. The palatal gingiva and 
mucosa exhibit a nodular or “pebbly” appear-
ance in cannabis abusers [59].
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Table 2. The prevalence and severity of periodontal diseases in drug-addicted population (Abusers/Control)
Publica-
tion year Author Sam-

ple Age Drug type Gingival 
bleeding

Dental  
calculus

Periodontal 
pocket CAL Gingivi-

tis
Periodon-

titis PI Area

1970 Shapiro S [14] 52 18-50 Narcotic - - - - - - 2.22/- USA

1972 Picozzi A [16] 89 18-44 Heroin - - - - - - 2.8/1.8 (Blacks)
3.0/1.3 (Whites)

USA

1973 Silverstein SJ [17] 77 >16 Poly-drugs - - - - - - - USA

1975 Rosenstein DI [18] 36 19-37 Heroin - - - - - - 2.3/0.6 USA

1991 Angelillo IF [22] 124 18-34 Heroin - - - - - - 1.37/- Italy

2002 Zhang HP [26] 200 15-55 Poly-drugs - - - - - 79%/46.3% - China

2003 Sun DW [27] 520 16-56 Poly-drugs - 95%/90% - - 42%/30% - - China

2007 Wang M [47] 178 16-52 Poly-drugs - - - - 59.55%/- 29.78%/- - China

2010 Liang DZ [30] 228 18-56 Heroin 82.46%/77.30% 100%/97.3% 82.01%/40.9% - - - - China

2012 Ma H [32] 445 20-59 Heroin 99.55%/77.3% 96.63%/- 33.04%/40.9% - - - - China

2014 Kayal RA [48] 57 - Poly-drugs - - - 2.70/3.18 (Amphetamines); 
3.80/2.85 (Cocaine); 
3.35/2.70 (Heroin)

- 100%/- - Saudi 
Arabia

2015 Shetty V [34] 571 44.4±9.5 Methamphetamine - - - - - 88.5%/37% - USA

2016 Rommel N [35] 100 - Methamphetamine 39.6%/28.4% - - - - - 2.75/2.1 Germany

2016 Ma ZF [36] 199 19-55 Poly-drugs 97.99%/82.1% 98.49%/98.70% 37.69%/32.30% - - - - China
CAL: clinical attachment level; PI: periodontal index.

Table 3. The prevalence of bruxism and jaw clenching in drug-addicted population (Abusers/Control)
Publication 
year Author Sample Age Drug type Bruxism Clenching Jaw play Area

1992 Liester MB [71] 20 28-55 MDMA 30%/- 50%/- - USA
1998 Redfearn PJ [61] 30 - Poly-drug - 89%/- - UK
2001 Winocur E [72] 55 24-46 Poly-drug 47.3%/19.2% 63.6%/28.8% 41.8%/19.2% Israel
2005 McGrath C [60] 119 15-25 Poly-drug 75% (87% for MDMA abusers; 

58% for non-MDMA abusers)/-
52%/- - Hongkong, China

2016 Enguelberg-Gabbay JV [66] 69 32.4±9.7 Poly-drug 52.2%/34.9% (sleep bruxism), 
59.7%/30.1% (awake bruxism)

- - Israel

2016 Rommel N [44] 100 29.4±7.4 Methamphetamine 81%/39% 68% Germany
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Possible etiology of oral mucosal diseases in 
drug abusers

The higher prevalence of oral mucosal diseas-
es in drug-addicted populations may be closely 
related to poor oral hygiene, endocrine dys-
function and hypoimmunity, which together 
make the oral mucosa sensitive to adverse 
chemical or physical stimulus [30, 47, 58]. 
Additionally, many drug abusers may smoke 
and drink heavily. Chen et al. found that the 
prevalence of oral mucosal diseases in drug 
abusers who smoke more than 20 cigarettes a 
day was significantly higher than that in drug 
abusers who smoke less [58]. The potential 
additive effect between drug abuse and smok-
ing needs further investigation.

Xerostomia

Prevalence of xerostomia in drug abusers

Xerostomia is common oral disease in drug-
addicted population and affects quality of life. 
In a self-completed questionnaire survey about 
previous pattern of drug abuse and oral health 
(based on recall) of 119 drug abusers in Hong 
Kong, China, xerostomia was the most fre-
quently recalled condition (95%) [60]. Interes- 
tingly, almost all 3,4-methylenedioxymetham-
phetamine (MDMA; Ecstasy) abusers (99%) 
reported xerostomia after taking drugs com-
pared to 90% of non-Ecstasy abusers [60]. 
Similarly, in another study of MDMA abusers in 
Liverpool, UK, 93% of the users reported expe-
riencing xerostomia during a trip [61, 62]. In a 
recent survey of 100 chronic methamphet-
amine abusers, 72% reported xerostomia [44]. 
In another survey of 459 MA users in Los 
Angeles, USA, methamphetamine users were 
4.4 times more likely to report having too little 
saliva, 7.2 times more likely to frequently expe-
rience dry mouth when eating, and 3 times 
more likely to often have altered taste [10].

Possible etilogy of xerostomia in drug abusers

As sympathomimetic amines, certain illicit dr- 
ugs can stimulate the sympathetic nervous sys-
tem and α-adrenreceptors within the salivary 
gland vasculature, causing vasoconstriction 
and reduction of salivary flow, then leading to 
xerostomia [37, 63]. Alternatively, stimulation 
by methamphetamine of inhibitory α2-adreno- 
receptors in the salivatory nuclei may decrease 

salivary flow rate [63]. Dehydration related to 
methamphetamine-induced elevation of meta- 
bolism and increase in physical activity may 
also contribute to xerostomia [64]. Additionally, 
Okubo et al. found that methamphetamine-
withdrawal stress can activate a PACAP (pitu-
itary adenylate cyclase-activating polypeptide)-
DBI (diazepam-binding inhibitor) pathway in 
salivary glands, inhibiting salivary secretion in 
rats [65].

Prevalence and etiology of bruxism and jaw 
clenching in drug abusers

It is suggested that prolonged drug use may 
damage the stomatognathic system via oral 
motor overactivity [66]. Bruxism and jaw clench-
ing (trismus) has been recognized as common 
side effect of some illicit drugs, especially 
MDMA [61, 67] and cocaine [68, 69]. As shown 
in Table 3, the prevalence of bruxism and jaw 
clenching in drug-addicted populations is sig-
nificantly higher than that in reference popula-
tions. It is suggested that these effects proba-
bly result from the amphetamine-like proper-
ties of the drugs, which can produce choreiform 
motor activity that may involve facial and mas-
ticatory muscles, and result in unusual pat-
terns of tooth wear [67, 70]. Resulting from the 
abnormal movement and its related abnormal 
stresses, bruxism and jaw clenching may com-
pound the effects of periodontal disease and 
produce symptoms of temporomandibular dis-
orders (TMD), such as tenderness in the tem-
poromandibular joints and masseter muscles 
[60].

Severity and etiology of tooth wear in drug 
abusers

In a survey of MDMA abusers in UK, Redfearn 
et al. found that the mean tooth wear score for 
the posterior teeth in MDMA users was signifi-
cantly higher than in the comparison group, 
which may result from the higher prevalence of 
bruxism and jaw clenching induced by MDMA 
[61]. This is consistent with the report of 
Milosevic et al. that the mean tooth wear score 
in MDMA users was 0.63 compared with 0.16 
in non-users [73]. To some extent, the finding 
that there was greater tooth wear in the drug 
abuser group is not surprising because the con-
dition of clenching within a corrosive environ-
ment (carbonated drinks) is ideal to promote 
wear. In addition, many subjects reported feel-
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ing a dry mouth, and decreased lubrication 
effects of saliva would promote tooth wear 
[61]. Animal experimentation also revealed 
that repeated stimulation of the dopaminergic 
systems with apomorphine and cocaine en- 
hances nonfunctional masticatory movements 
and increases the attrition rate of the mandibu-
lar incisors in rats [74].

Conditions of orofacial pain and TMD in drug 
abusers

In oral health surveys of drug abusers, orofa-
cial pain and TMD were seldom mentioned. 
However, it is reported that drug abusers suffer 
from heavy myofacial pain and abnormal 
tongue movement [67]. In a controlled study 
conducted on a heavily drug-addicted popula-
tion in Israel, the addicted group had a higher 
prevalence of signs and symptoms of TMD 
(morning headache, joint noises, joint catching, 
joint locking, joint and masticatory muscle ten-
derness to palpation) compared to the controls 
[72]. In another similar survey in Israel, the 
prevalence of TMDs among drug-user prison-
ers was statistically insignificantly higher than 
non-drug-user prisoners (46.3% vs. 25.6%) 

[66]. In a recent survey of 100 chronic meth-
amphetamine abusers, almost half (47%) expe-
rienced pain in the temporomandibular joint 
(TMJ) [44]. Mcgrath et al. reported that 56% of 
drug abusers felt “pain or tenderness in jaw 
muscle or TMJ”, 40% recalled felling some sort 
of “numbness” in their mouth, and 29% felt 
their “joints clicked or popped when eating or 
opening their mouth”, and 28% reported some 
“difficulty in opening their mouth fully” after 
abusing drugs [60]. Interestingly, participants 
with awake bruxism were statistically more 
sensitive to muscle palpation compared with 
participants with sleep bruxism [66]. In a recent 
survey of 459 methamphetamine users in Los 
Angeles, USA, methamphetamine users were 
3.5 times more likely to experience recurrent 
painful toothaches compared to the general 
population [8]. 

Conditions of other oral diseases in drug 
abusers

Besides the above-mentioned diseases, there 
are some rare diseases induced by drug abuse, 
for example, jaw osteomyelitis [75], acute uvu-
lar oedema and post-operative airway obstruc-
tion induced by recent inhalation of marijuana 
before general anaesthesia [76], and loculated 

purulent collections within the maxillary sinus 
of probable odontogenic origin induced by 
methamphetamine abuse [1]. In addition, sev-
eral case reports suggest that chronic marijua-
na use may result in gingival enlargement with 
clinical characteristics similar to phenytoin-
induced enlargement [59, 77, 78].

Matters needing attention in treatments of 
oral diseases for drug abusers

Illicit drug abuse can affect multiple organ sys-
tems and cause a variety of clinical manifesta-
tions, including the central nervous system, 
respiratory system and cardiovascular system 
[1]. For example, methamphetamine can block 
reuptake of norepinephrine, resulting in incre- 
ased sympathetic activity. The effects of this 
increase in sympathetic activity on the cardio-
vascular system includes cardiac dysrhyth-
mias, hypertension, and tachypnea, etc [70]. 
Local anesthesia is a common operation during 
the treatments of oral diseases. To decrease 
the amount of bleeding and get clear view, 
vasoconstrictor (especially norepinephrine) is 
widely used during the treatment. However, if 
patient has used methamphetamine within the 
last 24 hours, vasoconstrictor in the local anes-
thetic could result in further sympathetic drive 
to the cardiovascular system putting the patient 
at increased risk for cardiac dysrhythmias, 
hypertension, myocardial infarction, and cere-
brovascular accidents. Thus, if local anesthesia 
is needed for delivery of dental treatment, a 
local anesthetic without vasoconstrictor should 
be used [70]. 

Conclusions and future directions

In summary, there are substantial negative 
effects of illicit drugs on oral health. Longer 
duration of exposure to illicit drugs leads to 
higher prevalence of dental caries, periodontal 
diseases, oral mucosal diseases, xerostomia, 
bruxism and jaw clenching, tooth wear, orofa-
cial pain and TMD, resulting in poor dental 
appearance, orofacial pain, and dysfunction of 
stomatognathic system, even poor nutrition 
and speech impediments can result. All of 
these effects may seriously diminish quality of 
life.

Accordingly, illicit drug users have specific den-
tal needs, and programs to improve their oral 
health should be an integral part of strategies 
to improve addiction treatment and reduce 
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harm of addiction. Unfortunately, drug abusers 
still experience a number of barriers (morality, 
law, discrimination, ignorance, etc.) in access-
ing dental services globally [79]. There is a dis-
tinct lack of national policy and guidance relat-
ing specifically to drug abusers, and therefore, 
problems persist.

Facing with the cruel reality, the “4E” principle 
(education, encouragement, employment and 
enrollment) should be suggested and imple-
mented. The first “E”, education, involves edu-
cation of the illicit drug-addicted population 
and general population about the harm of drug 
addiction on our organs, and that the continued 
use of the drug may result in severe dental, 
neurological and other complications that will 
be difficult to treat. This theme should be added 
into the basic education globally, and everyone 
should be educated to face drug abusers fairly 
and equally. The second “E”, encouragement, 
means that past and present drug abusers 
should be encouraged to admit the addiction 
fact frankly, stop the drug abuse, and under-
take a formal health examination bravely. The 
third “E”, employment, means that multidisci-
plinary health professionals should be empl- 
oyed into specific organization or departments, 
to serve the drug-addicted population. For 
example, the approach to oral health manage-
ment needs to be multidisciplinary with specific 
emphasis on prevention, promotion, restoring 
teeth and assessing salivary gland functioning 
[80]. In such an organization, direct and frank 
communication will occur not only between 
health professionals and drug abusers, but 
also among health professionals from different 
disciplines. The fourth “E”, enrollment, means 
that the present drug-addicted population 
should be engaged as comprehensively as pos-
sible into such programs, under proper supervi-
sion. In future research, more controlled 
researches on this underexplored subject are 
recommended.

Acknowledgements 

The study was supported by two research 
grants from the National Natural Science Fo- 
undation of China (No. 81371166) and Shaanxi 
Province (2014KW21-02) respectively. 

Disclosure of conflict of interest

None.

Address correspondence to: Shibin Yu and Peng- 
cheng Ren, School of Stomatology, Fourth Military 
Medical University, 145 Changle Western Road, 
Xi’an 710032, P.R. China. Tel: +86-29-84776143; 
Fax: +86-29-83223047; E-mail: yushibin@fmmu.
edu.cn (SBY); tdrpch@163.com (PCR)

References

[1] Faucett EA, Marsh KM, Farshad K, Erman AB, 
Chiu AG. Maxillary sinus manifestations of 
methamphetamine abuse. Allergy Rhinol 
(Providence) 2015; 6: 76-79.

[2] Shekarchizadeh H, Khami MR, Mohebbi SZ, 
Ekhtiari H, Virtanen JI. Oral health of drug 
abusers: a review of health effects and care. 
Iran J Public Health 2013; 42: 929-940.

[3] Henry JA. Amphetamines. Clinical toxicology. 
Edited by Ford MD, Delaney KA, Ling LJ and Er-
ickson T. Philadelphia: W.B. Saunders Co.; 
2001. pp. 620-627.

[4] Turkyilmaz I. Oral manifestations of “meth 
mouth”: a case report. J Contemp Dent Pract 
2010; 11: E073-080.

[5] Boyer EM, Thompson N, Hill T, Zimmerman 
MB. The relationship between methamphet-
amine use and dental caries and missing 
teeth. J Dent Hyg 2015; 89: 119-131.

[6] Nicosia N, Pacula RL, Kilmer B. In: The Eco-
nomic Cost of Methamphetamine Use in the 
United States, 2005. Santa Monica, CA: RAND 
Corp. Available online at www.rand.org/pubs/
monographs/MG829.html.

[7] Xiao S, Yang M, Zhou L, Hao W. Transition of 
China’s drug policy: problems in practice. Ad-
diction 2015; 110: 193-194.

[8] Murphy DA, Harrell L, Fintzy R, Belin TR, Gutier-
rez A, Vitero SJ, Shetty V. A comparison of 
methamphetamine users to a matched NHAN- 
ES cohort: propensity score analyses for oral 
health care and dental service need. J Behav 
Health Serv Res 2016; 43: 676-690.

[9] Truong A, Higgs P, Cogger S, Jamieson L, Burns 
L, Dietze P. Oral health-related quality of life 
among an Australian sample of people who in-
ject drugs. J Public Health Dent 2015; 75: 218-
224.

[10] Shetty V, Mooney LJ, Zigler CM, Belin TR, Mur-
phy D, Rawson R. The relationship between 
methamphetamine use and increased dental 
disease. J Am Dent Assoc 2010; 141: 307-
318.

[11] Smit DA, Naidoo S. Oral health effects, brush-
ing habits and management of methamphet-
amine users for the general dental practitio-
ner. Br Dent J 2015; 218: 531-536.

[12] Supic ZT, Petrovic R, Milicevic MS, Trajkovic G, 
Bukumiric Z. The oral health of heroin drug us-

mailto:yushibin@fmmu.edu.cn
mailto:yushibin@fmmu.edu.cn
mailto:tdrpch@163.com


Prevalence and etiology of oral diseases in drug addicts

6529 Int J Clin Exp Med 2018;11(7):6521-6531

ers: case study in Bosnia and Herzegovina. 
BMC Public Health 2013; 13: 1202.

[13] Shetty V, Harrell L, Clague J, Murphy DA, Dye 
BA, Belin TR. Methamphetamine users have 
increased dental disease: a propensity score 
analysis. J Dent Res 2016; 95: 814-821.

[14] Shapiro S, Pollack BR, Gallant D. The oral 
health of narcotic addicts. J Public Health Dent 
1970; 30: 244-249.

[15] Colon PG Jr. Dental disease in the narcotic ad-
dict. Oral Surg Oral Med Oral Pathol 1972; 33: 
905-910.

[16] Picozzi A, Dworkin SF, Leeds JG, Nash J. Dental 
and associated attitudinal aspects of heroin 
addiction: a pilot study. J Dent Res 1972; 51: 
869.

[17] Silverstein SJ. Relation between social drug 
use-abuse and dental disease in California, 
U.S.A. Community Dent Oral Epidemiol 1973; 
1: 89-93.

[18] Rosenstein DI. Effect of long-term addiction to 
heroin on oral tissues. J Public Health Dent 
1975; 35: 118-122.

[19] Gerlach D, Wolters HD. Dental and mouth mu-
cosal findings in drug addicts. Dtsch Zahnarztl 
Z 1977; 32: 400-404.

[20] Scheutz F. Dental health in a group of drug ad-
dicts attending an addiction-clinic. Community 
Dent Oral Epidemiol 1984; 12: 23-28.

[21] Hurlen B, Jacobsen N, Hurlen P. Hepatitis B se-
rum markers and oral health in a group of Nor-
wegian male prisoners. Acta Odontol Scand 
1984; 42: 53-58.

[22] Angelillo IF, Grasso GM, Sagliocco G, Villari P, 
D’Errico MM. Dental health in a group of drug 
addicts in Italy. Community Dent Oral Epide-
miol 1991; 19: 36-37.

[23] Lamster IB, Begg MD, Mitchell-Lewis D, Fine 
JB, Grbic JT, Todak GG, el-Sadr W, Gorman JM, 
Zambon JJ, Phelan JA. Oral manifestations of 
HIV infection in homosexual men and intrave-
nous drug users. Study design and relation-
ship of epidemiologic, clinical, and immuno-
logic parameters to oral lesions. Oral Surg Oral 
Med Oral Pathol 1994; 78: 163-174.

[24] Molendijk B, Ter Horst G, Kasbergen M, Truin 
GJ, Mulder J. Dental health in Dutch drug ad-
dicts. Community Dent Oral Epidemiol 1996; 
24: 117-119.

[25] Lv B, Yang CM. A study of dental car ies in nar-
cotics. Journal of Binzhou Medical College 
2001; 24: 126.

[26] Zhang HP, He Q, Lin KY, Jiang CR, Chen ZL. A 
survey of dental caries and periodontitis in 
drug addicts in Xiamen. J Modern Stomatol 
2002; 16: 285. 

[27] Sun DW, Guo LH, Wei J, Du MQ, Shi Q. Dental 
diseases in a group of drug addicts in one prov-
ince. Chinese Medicine Focus 2003; 2: 7-9.

[28] Huang SH, Fang JH. The epidemic characteris-
tics of dental caries of drug addicts in one drug 
rehabilitation center. South China J Prev Med 
2004; 30: 33-35. 

[29] Reece AS. Dentition of addiction in Queensland: 
poor dental status and major contributing 
drugs. Aust Dent J 2007; 52: 144-149.

[30] Liang DZ, He KX, Liang G, Li F, Wen CM, Gao 
BY, Lei YJ. Investigation on the oral health sta-
tus of heroin addicts in the drug addiction 
treatment center in Naning, Guangxi. Guangxi 
Medical Journal 2012; 34: 534-536.

[31] Brown C, Krishnan S, Hursh K, Yu M, Johnson 
P, Page K, Shiboski CH. Dental disease preva-
lence among methamphetamine and heroin 
users in an urban setting: a pilot study. J Am 
Dent Assoc 2012; 143: 992-1001.

[32] Ma H, Shi XC, Hu DY, Li X. The poor oral health 
status of former heroin users treated with 
methadone in a Chinese city. Med Sci Monit 
2012; 18: PH51-55.

[33] Protrka N, Katunarić M, Filipović I, Verzak Z. 
Caries prevalence in heroin addicts. Acta Clin 
Croat 2013; 52: 436-443.

[34] Shetty V, Harrell L, Murphy DA, Vitero S, Gutier-
rez A, Belin TR, Dye BA, Spolsky VW. Dental 
disease patterns in methamphetamine users: 
Findings in a large urban sample. J Am Dent 
Assoc 2015; 146: 875-885.

[35] Rommel N, Rohleder NH, Wagenpfeil S, Härtel-
Petri R, Jacob F, Wolff KD, Kesting MR. The im-
pact of the new scene drug “crystal meth” on 
oral health: a case-control study. Clin Oral In-
vestig 2016; 20: 469-475.

[36] Ma ZF, Xu GJ, Sun DL, Ye T, Gao HS, Du JJ, 
Wang LG, Yu SB. Analysis on the epidemiologi-
cal characteristics of oral diseases in patients 
abstained from drugs in a city. Chinese Journal 
of Conservative Dentistry 2016; 26: 452-453. 

[37] Heng CK, Badner VM, Schiop LA. Meth mouth. 
N Y State Dent J 2008; 74: 50-51.

[38] Madinier I. Illicit drugs for toothache. Br Dent J 
2002; 192: 120.

[39] Morio KA, Marshall TA, Qian F, Morgan TA. 
Comparing diet, oral hygiene and caries status 
of adult methamphetamine users and nonus-
ers: a pilot study. J Am Dent Assoc 2008; 139: 
171-176.

[40] Murphy DA, Harrell L, Fintzy R, Vitero S, Gutier-
rez A, Shetty V. Soda consumption among 
methamphetamine users in the USA: impact 
on oral health. Oral Health Prev Dent 2016; 
14: 227-234.

[41] Cretzmeyer M, Walker J, Hall JA, Arndt S. Meth-
amphetamine use and dental disease: results 
of a pilot study. J Dent Child (Chic) 2007; 74: 
85-92.

[42] Fox PC. Xerostomia: recognition and manage-
ment. Dent Assist 2008; 77: 18, 20, 44-48; 
quiz 50-51.



Prevalence and etiology of oral diseases in drug addicts

6530 Int J Clin Exp Med 2018;11(7):6521-6531

[43] Krutchkoff DJ, Eisenberg E, O’Brien JE, Ponzillo 
JJ. Cocaine-induced dental erosions. N Engl J 
Med 1990; 322: 408.

[44] Rommel N, Rohleder NH, Koerdt S, Wagenpfeil 
S, Härtel-Petri R, Wolff KD, Kesting MR. Sym-
pathomimetic effects of chronic methamphet-
amine abuse on oral health: a cross-sectional 
study. BMC Oral Health 2016; 16: 59.

[45] Rommel N, Rohleder NH, Wagenpfeil S, Härtel-
Petri R, Jacob F, Wolff KD, Kesting MR. The im-
pact of the new scene drug “crystal meth” on 
oral health: a case-control study. Clin Oral In-
vestig 2016; 20: 469-475.

[46] Brown RE, Morisky DE, Silverstein SJ. Meth 
mouth severity in response to drug-use pat-
terns and dental access in methamphetamine 
users. J Calif Dent Assoc 2013; 41: 421-428.

[47] Wang M, Tang JQ. A survey of oral condition in 
drug addicts in Xiangtan. Stomatology 2007; 
27: 331-332.

[48] Kayal RA, Elias WY, Alharthi KJ, Demyati AK, 
Mandurah JM. Illicit drug abuse affects peri-
odontal health status. Saudi Med J 2014; 35: 
724-728.

[49] Albandar JM, Brunelle JA, Kingman A. Destruc-
tive periodontal disease in adults 30 years of 
age and older in the United States, 1988-
1994. J Periodontol 1999; 70: 13-29.

[50] Eke PI, Dye BA, Wei L, Thornton-Evans GO, 
Genco RJ; CDC Periodontal Disease Surveil-
lance workgroup: James Beck (University of 
North Carolina, Chapel Hill, USA), Gordon Dou-
glass (Past President, American Academy of 
Periodontology), Roy Page (University of Wash-
ington). Prevalence of periodontitis in adults in 
the United States: 2009 and 2010. J Dent Res 
2012; 91: 914-920.

[51] Thomson WM, Poulton R, Broadbent JM, Mof-
fitt TE, Caspi A, Beck JD, Welch D, Hancox RJ. 
Cannabis smoking and periodontal disease 
among young adults. JAMA 2008; 299: 525-
531.

[52] López R, Baelum V. Cannabis use and destruc-
tive periodontal diseases among adolescents. 
J Clin Periodontol 2009; 36: 185-189.

[53] Tipton DA, Legan ZT, Dabbous MKh. Metham-
phetamine cytotoxicity and effect on LPS-stim-
ulated IL-1beta production by human mono-
cytes. Toxicol In Vitro 2010; 24: 921-927.

[54] In SW, Son EW, Rhee DK, Pyo S. Methamphet-
amine administration produces immunomodu-
lation in mice. J Toxicol Environ Health A 2005; 
68: 2133-2145.

[55] Tallóczy Z, Martinez J, Joset D, Ray Y, Gácser A, 
Toussi S, Mizushima N, Nosanchuk JD, Gold-
stein H, Loike J, Sulzer D, Santambrogio L. 
Methamphetamine inhibits antigen process-
ing, presentation, and phagocytosis. PLoS Pat-
hog 2008; 4: e28.

[56] Anil S. Study of the patterns of periodontal de-
struction in smokers with chronic periodontitis. 
Indian J Dent Res 2008; 19: 124-128.

[57] National Dental Prevention Steering Group, 
editors. The 3rd national epidemiological sam-
pling survey of oral health. Beijing: People’s 
Medical Publishing House; 2008, pp. 27.

[58] Chen ZL, Zhang HP, Zhuang YR, Chen HB. In-
vestigation of oral mucous diseases in drug 
user. J Clin Stomatol 2003; 19: 496-497. 

[59] Rawal SY, Tatakis DN, Tipton DA. Periodontal 
and oral manifestations of marijuana use. J 
Tenn Dent Assoc 2012; 92: 26-31; quiz 31-32.

[60] McGrath C, Chan B. Oral health sensations as-
sociated with illicit drug abuse. Br Dent J 2005; 
198: 159-162; dicussion 147; quiz 174.

[61] Redfearn PJ, Agrawal N, Mair LH. An associa-
tion between the regular use of 3,4 methylene-
dioxy-methamphetamine (ecstasy) and exces-
sive wear of the teeth. Addiction 1998; 93: 
745-748.

[62] Maloney WJ, Raymond G. The significance of 
ecstasy use to dental practice. N Y State Dent 
J 2014; 80: 24-27.

[63] Saini T, Edwards PC, Kimmes NS, Carroll LR, 
Shaner JW, Dowd FJ. Etiology of xerostomia 
and dental caries among methamphetamine 
abusers. Oral Health Prev Dent 2005; 3: 189-
195.

[64] Shaner JW. Caries associated with metham-
phetamine abuse. J Mich Dent Assoc 2002; 
84: 42-47.

[65] Okubo M, Yoshikawa M, Shinomiya T, Kawagu-
chi M. Methamphetamine-withdrawal stress 
activates PACAP-DBI pathway in rat salivary 
gland, resulting in inhibition of salivary secre-
tion. Tokai J Exp Clin Med 2013; 38: 55-61.

[66] Enguelberg-Gabbay JV, Schapir L, Israeli Y, Her-
mesh H, Weizman A, Winocur E. Methadone 
treatment, bruxism, and temporomandibular 
disorders among male prisoners. Eur J Oral Sci 
2016; 124: 266-271.

[67] Peroutka SJ, Newman H, Harris H. Subjective 
effects of 3,4-methylenedioxymethamphet-
amine in recreational users. Neuropsycho-
pharmacology 1988; 1: 273-277.

[68] Friedlander AH, Gorelick DA. Dental manage-
ment of the cocaine addict. Oral Surg Oral Med 
Oral Pathol 1988; 65: 45-48.

[69] Bates CK. Medical risks of cocaine use. West J 
Med 1988; 148: 440-444.

[70] Hamamoto DT, Rhodus NL. Methamphetamine 
abuse and dentistry. Oral Dis 2009; 15: 27-37.

[71] Liester MB, Grob CS, Bravo GL, Walsh RN. Phe-
nomenology and sequelae of 3,4-methylene-
dioxymethamphetamine use. J Nerv Ment Dis 
1992; 180: 345-352; discussion 353-354.

[72] Winocur E, Gavish A, Volfin G, Halachmi M, Ga-
zit E. Oral motor parafunctions among heavy 



Prevalence and etiology of oral diseases in drug addicts

6531 Int J Clin Exp Med 2018;11(7):6521-6531

drug addicts and their effects on signs and 
symptoms of temporomandibular disorders. J 
Orofac Pain 2001; 15: 56-63.

[73] Milosevic A, Agrawal N, Redfearn P, Mair L. The 
occurrence of toothwear in users of Ecstasy 
(3,4-methylenedioxymethamphetamine). Com-
munity Dent Oral Epidemiol 1999; 27: 283-
287.

[74] Gómez FM, Areso MP, Giralt MT, Sainz B, Gar-
cía-Vallejo P. Effects of dopaminergic drugs, 
occlusal disharmonies, and chronic stress on 
non-functional masticatory activity in the rat, 
assessed by incisal attrition. J Dent Res 1998; 
77: 1454-1464.

[75] Ramesh A, Ganguly R. Sequence of events: 
caries to osteomyelitis. J Mass Dent Soc 2011; 
60: 42-43.

[76] Mallat A, Roberson J, Brock-Utne JG. Preopera-
tive marijuana inhalation--an airway concern. 
Can J Anaesth 1996; 43: 691-693.

[77] Baddour HM, Audemorte TB, Layman FD. The 
occurrence of diffuse gingival hyperplasia in a 
patient using marijuana. J Tenn Dent Assoc 
1984; 64: 39-43.

[78] Layman FD. Marijuana: harmful or not? Tex 
Dent J 1978; 96: 6-8.

[79] Hewson V, Wray J. Are the dental health needs 
of adults with illegal drug dependence being 
met by current service provision in the United 
Kingdom?: a literature review. J Addict Nurs 
2012; 23: 191-199.

[80] Goodchild JH, Donaldson M, Mangini DJ. Meth-
amphetamine abuse and the impact on dental 
health. Dent Today 2007; 26: 124, 126, 128-
131; quiz 131.


