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Abstract
Background: It is hypothesized that (a) self-perceived oral symptoms (OSs) are worse

in intravenous heroin addicts (IHA) than controls; and (b) clinical periodontal inflam-

matory parameters (plaque index [PI], bleeding on probing [BOP], PD and clinical

attachment loss [AL]), number of missing teeth (MT), and radiographic marginal bone

loss (MBL) are higher in IHA compared with controls. The aim was to compare the

self-perceived OSs and periodontal parameters among young IHA and controls.

Methods: Sociodemographic data, self-perceived OSs and duration and daily fre-

quency of intravenous heroin use was gathered using a structured questionnaire.

Full-mouth PI, BOP, PD, and clinical AL were measured, and number of MT

were recorded. Mesial and distal MBL on all teeth was measured on digital radio-

graphs. Odds ratios (OR) with 95% confidence intervals (CI) were computed for

self-perceived OSs and periodontal parameters were assessed using the Mann Whit-

ney U-test and logistic regression analysis. Sample-size was estimated, and level of

significance was set at P < 0.05.

Results: OR (95% CI) for self-perceived loose teeth (P < 0.001), pain in teeth

(P < 0.001), dry mouth (P < 0.001), burning sensation in mouth (P < 0.001), bleed-

ing gums (P < 0.001) and pain during chewing (P < 0.001) were significantly higher

in the test than control group. Number of MT (P < 0.05), PI (P < 0.05), clinical AL

(P < 0.05), and mesial (P < 0.05) and distal (P < 0.05) MBL were statistically signif-

icantly higher among individuals in the test group compared with the control group.

Conclusion: Self-perceived OSs and periodontal inflammatory parameters were

worse in IHA than controls.
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Heroin is an illegal and highly addictive drug that is made

from the resin of poppy plants. It is usually injected in the

veins of the arm and leg as the primary point for intravenous

access.1 In the past 10 years, deaths associated with heroin

addiction have increased in the United States.2 In a recent

study, Hudson et al.2 assessed the mortality rates associ-

ated with heroin addiction rates in the U.S. city of Florida.

The dreadful results of this surveillance study2 showed that
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heroin-related deaths in the Orange county Florida increased

by 590% between the years 2010 and 2014. Although dosage

is usually associated with drug-associated mortality, other

complications of intravenous drug use, such as infections with

hepatitis B and C virus and human immunodeficiency virus

may also constitute a major cause of morbidity and mortality

among intravenous drug users.3,4

Studies5–11 have assessed the oral health status among

intravenous injection drug users. It has been reported that

the prevalence of dental caries is significantly higher among

heroin addicts compared with controls (taking no addictive

substances).10 The increased prevalence of dental caries in

heroin addicts has been associated with reduced flow rates

and pH of stimulated and unstimulated saliva in these indi-

viduals compared with controls.10 Similarly, results by Ma

et al.8 and Du et al.6 showed that periodontal inflamma-

tory parameters such as, gingival bleeding, probing depth

(PD) and clinical attachment loss (AL) are poorer in heroin

drug addicts compared with controls. However, in the stud-

ies by Ma et al.8 and Du et al.6 oral health status of for-

mer heroin users being treated at a rehabilitation center were

included. To the authors’ knowledge, there are no studies in

indexed literature that have assessed the self-perceived oral

symptoms (OSs) among intravenous heroin addicts (IHA).

Moreover, there are no studies that have compared mesial and

distal marginal bone loss (MBL) around teeth among IHA

and controls. It is hypothesized that (a) self-perceived OSs are

worse in IHA compared with controls; and (b) scores of clin-

ical periodontal inflammatory parameters (plaque index [PI],

bleeding on probing [BOP], PD, and clinical AL), number of

missing teeth (MT) and radiographic MBL are higher in IHA

compared with controls.

The aim of the present cross-sectional case-control clini-

cal study was to compare the self-perceived OSs and clinical

periodontal parameters among young IHA and controls.

1 METHODS

1.1 Ethical guidelines
The study was approved by the ethics committee of the Jinah

Hospital, Karachi, Pakistan. Written informed consent was

obtained from all participants before their inclusion into the

study. All participants were informed that they reserved the

right to leave the research project at any stage of the investiga-

tion without consequences. The study was performed in accor-

dance with the declaration of Helsinki as revised in 2013.

1.2 Inclusion and exclusion criteria
The inclusion criteria were as follows: (a) Self-reported IHA

(test group); (b) individuals who reported have never used any

addictive drugs or substances (control group). The exclusion

criteria were: (a) tobacco smokers; (b) smokeless-tobacco

product users; (c) self-reported habitual alcohol consumption;

(d) completely edentulous individuals; (e) third molars; (f)

individuals that reported to have undergone any form of peri-

odontal maintenance therapy within the past 6 months.

1.3 Participants
Between October 2016 and June 2017, a cross-sectional case-

control study was conducted at the Department of Den-

tistry, Jinah Hospital, Karachi, Pakistan. All participants were

homeless and poverty-driven, that is, they had underprivi-

leged living, housing and educational standards.12,13 These

individuals were residing on streets near the hospital. IHA

were defined as individuals who injected heroin at least once

daily since the past 12 months (test group). Controls were

defined as poverty-driven individuals who reported to have

never used any form of addictive drug. A standardized oral

health-related questionnaire was administered to the volun-

teering participants. The participants were then invited to

the outpatient division at the Department of Dentistry, Jinah

Hospital, Karachi, Pakistan for a clinical and radiographic

examination.

1.4 Questionnaire
Information regarding age, gender, self-perceived OSs (loose

teeth, pain in teeth, bleeding gums, dry mouth, burning sen-

sation in mouth, and pain while chewing), family history of

addictive drug use, daily tooth brushing, reason/s for using

heroin injections and duration and daily frequency of intra-

venous heroin injection was gathered using a questionnaire.

Education level was defined as follows: (a) School level: up to

10th Grade14; (b) college level: 2 years education after school

level15; (c) University level: further education after college

level16; and (d) illiterate: individuals that could not read or

write in any language.17 The questionnaire was administered

to the participants by a trained investigator (AM).

1.5 Clinical periodontal examination
Full-mouth PI18, BOP19, clinical AL,20 and PD (in millime-

ters [mm])21 were measured at six sites per tooth (mesiobuc-

cal, midbuccal, distobuccal, distolingual, and palatal, midlin-

gual and palatal, and mesiolingual and palatal) on all maxil-

lary and mandibular teeth. A graded probe (Hu-Friedy Man-

ufacturing, Chicago, IL) was used to measure the PD. The

number of missing teeth (MT) was also counted. Fractured

teeth with embedded root remnants were considered missing.

Clinical periodontal examination was performed by a trained

and calibrated examiner (AM) who was blinded to individu-

als in the test and control groups. The overall kappa value for

intraexaminer reliability was 0.86.
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1.6 Marginal bone loss
In both groups, full mouth intraoral digital radiographs

(4 bitewings of posterior teeth, 5 periapical radiographs in

maxillary anterior and posterior teeth and 3 periapical radio-

graphs in the mandibular anterior and posterior teeth) were

taken using a digital radiographic machine (GENDEXTM,

Intraoral Xray Systems, NOMAD PRO2TM, Hatfield, PA).

The long cone paralleling technique was used to standardize

the angulations of the radiographs.22,23 All radiographs

were viewed on a calibrated computer screen (Samsung

SyncMaster digital TV monitor, Seoul, Korea)# using a

software program (GENDEXTM, VIXWINTM Platinum,

Hatfield, PA). Marginal bone loss (MBL) was defined as

the vertical distance from 2 mm below the cementoenamel

junction (CEJ) to the most crestal position of the alveolar

bone.24 Teeth surfaces where the alveolar crest and/or the

CEJ were not clearly visible because of technical reasons

(including interdental caries, restorations, overlapping teeth,

and poor radiographic quality) were not sought. One trained

and calibrated investigator (AM) blinded to the study groups

performed the radiographic evaluations. The overall kappa
for the intraexaminer reliability was 0.88.

1.7 Statistical analysis
Statistical analysis was performed using a software program

(SPSS Version 18, Chicago, IL). Odds ratios (OR) with 95%

Confidence Intervals were computed for OSs and periodon-

tal parameters (PI, BOP, PD, clinical AL, and MBL) were

assessed using the Mann Whitney U-test in a statistically sig-

nificant manner with the independent variables. The data was

adjusted for socioeconomic status (SES), daily oral hygiene

maintenance and education status and assessed using logis-

tic models. Power analysis was performed using a software

package (nQuery Advisor 5.0, Statistical Solutions, Saugus,

MA). The sample size estimation was based on the supposi-

tion that a mean difference of 0.5 mm and 1 mm in MBL and

PD, respectively, should be detected at a significance level of

0.05. It was estimated that inclusion of at least 34 individuals

per group to attain a study power of 88%. P-values less than

0.05 were considered statistically significant.

2 RESULTS

2.1 General characteristics of the study
groups
In total, 37 individuals in the test group and 35 in the con-

trol group were included. All participants were homeless and

poverty-driven males that labelled “street begging” as their

occupation.

T A B L E 1 General characteristics of the study groups

Sociodemographic
parameters Test group Control group
n 37 35

Gender (male) 37 35

Mean age (range) 33.6 ± 3.4 years 35.5 ± 1.6 years

Monthly income (in USD)a 96.42 ± 12.5 103.55 ± 6.4

Education status

School level (n) 6 6

College level (n) — —

University level (n) — —

Illiterate (n) 31 29

Duration of heroin

addiction

7.4±1.6 years NA

Daily frequency of

intravenous heroin use

2.1±0.5 times NA

Family history of addictive

drug use

34 4

Toothbrushing

Once daily 5 5

Twice daily — —

Three times or more — —

Sometimes 32 30

aThe monthly income was recorded in Pakistani rupees and converted into United

States Dollars (USD). One United States dollar was equivalent to 105.36 Pakistani

rupees. — = None

NA: Not applicable

The mean ages of individuals in the test and control groups

were 33.6±3.4 and 35.5±1.6 years, respectively. In the test

and control groups, 83.7% and 82.8% individuals, respec-

tively were illiterate. In the test group, the individuals were

using intravenous heroin injections 2.1±0.5 times daily since

7.4 ±1.6 years. In the test and control groups, 86.5% and

85.7% individuals, respectively reported that they sometimes

brushed their teeth. A family history of addictive drug usage

was more often reported by individuals in the test compared

with the control group (Table 1).

2.2 Reasons for heroin addiction
Thirty-one (83.8%) individuals reported that they started tak-

ing heroin injections as a recreation and were influenced by

friends. Four (10.8%) individuals reported that they started

using heroin injections because of low esteem. Two (5.4%)

individuals did not provide any reason for intravenous drug

usage.

2.3 Self-perceived oral symptoms
There was a statistically significant difference in the OR (95%

CI) for self-perceived loose teeth (5.4 [4.8–6.1]) (P < 0.001),

pain in teeth (5.1 [4.7–5.6]) (P < 0.001), dry mouth
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T A B L E 2 Self-perceived oral symptoms among individuals in the test and control groups

Yes NoGroup comparison for
self-perceived oral symptoms (n) (n)

Odds ratios (95%
confidence interval) P-value

Loose teeth Test group (n = 37) 29 8 5.4 (4.8-6.1) <0.001

Control group (n = 35) 14 21

Pain in teeth Test group (n = 37) 25 12 5.1 (4.7-5.6) <0.001

Control group (n = 35) 13 32

Dry mouth Test group (n = 37) 31 6 40 (36.5-44.6) <0.001

Control group (n = 35) 4 31

Burning sensation in

mouth

Test group (n = 37) 28 9 33.2 (31.7-36.5) <0.001

Control group (n = 35) 3 32

Bleeding gums Test group (n = 37) 28 9 2.9 (2.4-3.5) <0.001

Control group (n = 35) 18 17

Pain during chewing Test group (n = 37) 24 13 2.5 (1.8-3.1) <0.001

Control group (n = 35) 15 20

(40 [36.5–44.6]) (P < 0.001), burning sensation in mouth

(33.2 [31.7–36.5]) (P < 0.001), bleeding gums (2.9 (2.4–

3.5]) (P < 0.001) and pain during chewing (2.5 [1.8–3.1])

(P < 0.001) among individuals in the test group compared

with the control group (Table 2).

2.4 Clinical periodontal parameters
and marginal bone loss
Number of missing teeth (P < 0.05), PI (P < 0.05), clinical

AL (P < 0.05), and mesial (P < 0.05) and distal (P < 0.05)

MBL were statistically significantly higher among individuals

in the test group compared with the control group. There was

no statistically significant difference in BOP and PD in both

groups (Table 3).

3 DISCUSSION

The present study is based on the hypothesis self-perceived

oral symptoms are more often reported by IHA (test group)

compared with individuals not using to any form of opioids

(control group). The reported results are in accordance with

this hypothesis. It is well-known that poor education and an

underprivileged living standard are significant risk factors of

periodontal disease.25 In the present study, all individuals in

the test group had an underprivileged SES and were mostly

illiterate. To minimize the potential risk of bias, individuals in

the control group also comprised of individuals with no edu-

cation and deprived living standards. Another risk factor of

periodontal disease is advancing age.26 In the present study,

participants in both groups were young subjects (approxi-

mately 30 years old) with no statistically significant difference

in mean ages.

In the present study, PI was significantly higher among

individuals in the test compared with the control group even

though only a very limited number of individuals in both

groups reported to brush their teeth at last once daily (13.5%

and 14.3% individuals in the test and control groups, respec-

tively). One explanation for this is a reduction in the salivary

flow rate among individuals in the test group. Saliva is a com-

plex oral fluid that besides helping in speech, mastication, and

deglutition, protects the teeth and oral mucosal surfaces from

pathogenic microbes.27–29 In the study by Protrka et al.,10 sali-

vary flow was assessed among heroin addicts and nonaddicted

controls. The results showed a statistically significant asso-

ciation between heroin addiction and reduced production of

unstimulated (P < 0.001) and stimulated saliva (P < 0.002).

The results also showed a lower salivary pH in addicted

compared with nonaddicted individuals.10 The authors sup-

port the study by Protrka et al.10 in which, OR (95% CI)

for self-perceived dryness in mouth were significantly higher

among heroin-addicted compared with nonaddicted individ-

uals. The exact mechanism through which heroin addiction

enhances periodontal destructions remains unclear; however,

it is hypothesized that a web of events (and not merely poor

oral hygiene) are associated with the increased periodon-

tal destruction in IHA compared with controls with simi-

lar oral health statuses. It has been suggested that constant

drug abuse damages cellular and humoral immunity.8 It is fur-

ther theorized that because of persistently poor oral hygiene

status, chronic xerostomia, and suppressed immunity, levels

of periodontopathogenic microbes (such as Porphyromonas
gingivalis and Aggregatibacter Actinomycetemcomitans) are

higher in IHA compared with controls. Further, long-term

use of heroin injections has been associated with systemic

disorders such as diabetes, arthritis and thyroid diseases30;

which are also risk factors of periodontal disease.31–33 These

are possible events that may have contributed in exacerbat-

ing periodontal disease in terms of increased clinical AL

and mesial and distal MBL in IHA than controls; however

http://Protrka
http://Protrka
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T A B L E 3 Periodontal parameters among individuals in the test

and control groups

Parameters Test group Control group
(mean±SD) (n = 37) (n = 35)
Number of missing teeth (n) 13.1± 2.4a 6.5± 1.5

Plaque index (%) 82.1± 6.6a 64.3± 8.6

Bleeding on probing (%) 78.6± 5.8 70.6± 7.5

Probing depth (in mm) 8.2± 0.5 7.7± 0.4

Clinical attachment loss (in mm) 5.1± 0.5a 4.6± 0.3

Marginal bone loss (in mm)

Mesial (in mm) 6.6± 0.8a 4.2± 0.5

Distal (in mm) 6.8± 0.3a 4.4± 0.4

aCompared with the control group (P < 0.05)

further studies are needed to justify these hypotheses. One

important outcome of the present study is that despite being

young (nearly 30 years old), IHA demonstrated significantly

higher MBL than controls. Although periodontal inflamma-

tory conditions have been reported to be more common in

individuals ≥60 years old than younger subjects (45 years

old)25; it seems that IHA become susceptible to periodon-

tal destruction and tooth loss at much younger ages. Follow-

ing the questionnaire administration and clinical and radio-

graphic evaluations, all participants received a complimentary

full-mouth supra-gingival plaque debridement using an ultra-

sonic scaler (Dental Equipment Woodpecker Uds-J Ultrasonic

Scaler EMS Compatible Original, Guangzhou, China). In

addition, detrimental effects of intravenous drug abuse were

explained to participants and importance of a regular oral

hygiene maintenance was also discussed with all participants.

Studies34–36 have shown that intravenous access points

can cause several local complications such as erythema and

pain, necrosis, thrombophlebitis, venous sclerosis, and occlu-

sion of blood vessels. Such complications may tempt intra-

venous drug users to use alternate intravenous access points,

such as the femoral vein.37 The authors propose that health-

care providers, public health practitioners, and policy makers

could use such information to protect the health of intravenous

drug users. Moreover, it is recommended that public health

awareness programs should routinely be conducted to educate

the public about the detrimental effects of drug addiction on

overall health. Further, healthcare providers should also be

educated about and encouraged to use syringe disposal ser-

vices as recommended by the World Health Organization.38

These measures may help to reduce if not prevent the risk for

morbidity and mortality among opioid drug users.

4 CONCLUSION

Self-perceived OSs and periodontal inflammatory parameters

were worse in IHA than controls.

ACKNOWLEDGMENT
The authors are grateful to the Deanship of Scientific

Research, King Saud University, for funding through Vice

Deanship of Scientific Research Chairs. The authors declare

that they have no conflicts of interest and there was no external

source of funding for the present study.

R E F E R E N C E S
1. Finn SP, Leen E, English L, O'Briain DS. Autopsy findings in an

outbreak of severe systemic illness in heroin users following injec-

tion site inflammation: an effect of clostridium novyi exotoxin. Arch
Pathol Lab Med. 2003;127:1465–1470.

2. Hudson TL, Klekamp BG, Matthews SD. Local public health

surveillance of heroin-related morbidity and mortality, Orange

County, Florida, 2010–2014. Public Health Rep. 2017;132:80s–

87s.

3. Fleischauer AT, Ruhl L, Rhea S, Barnes E. Hospitalizations for

endocarditis and associated health care costs among persons with

diagnosed drug dependence – North Carolina, 2010–2015. MMWR
Morb Mortal Wkly Rep. 2017;66:569–573.

4. Ciccarone D, Harris M. Fire in the vein: heroin acidity and its

proximal effect on users’ health. Int J Drug Policy. 2015;26:

1103–1110.

5. Brown C, Krishnan S, Hursh K, et al. Dental disease prevalence

among methamphetamine and heroin users in an urban setting: a

pilot study. J Am Dent Assoc. 2012;143:992–1001.

6. Du M, Bedi R, Guo L, Champion J, Fan M, Holt R. Oral health

status of heroin users in a rehabilitation centre in Hubei province,

China. Community Dent Health. 2001;18:94–98.

7. Laslett AM, Dietze P, Dwyer R. The oral health of street-recruited

injecting drug users: prevalence and correlates of problems. Addic-
tion. 2008;103:1821–1825.

8. Ma H, Shi XC, Hu DY, Li X. The poor oral health status of for-

mer heroin users treated with methadone in a Chinese city. Med Sci
Monit. 2012;18:Ph51–55.

9. Madinier I, Harrosch J, Dugourd M, Giraud-Morin C, Fosse T. The

buccal-dental health of drug addicts treated in the university hospi-

tal centre in Nice. Presse Med. 2003;32:919–923. Article in French.

10. Protrka N, Katunaric M, Filipovic I, Verzak Z. Caries prevalence in

heroin addicts. Acta Clin Croat. 2013;52:436–443.

11. Reece AS. Dentition of addiction in Queensland: poor dental status

and major contributing drugs. Aust Dent J. 2007;52:144–149.

12. Ompad DC, Nandi V, Cerda M, Crawford N, Galea S, Vla-

hov D. Beyond income: material resources among drug users in

economically-disadvantaged New York City neighborhoods. Drug
Alcohol Depend. 2012;120:127–134.

13. Hacker MA, Leite I, Friedman SR, Carrijo RG, Bastos FI. Poverty,

bridging between injecting drug users and the general population,

and “interiorization” may explain the spread of HIV in southern

Brazil. Health Place. 2009;15:514–519.

14. Shah SM, Merchant AT, Luby SP, Chotani RA. Addicted

schoolchildren: prevalence and characteristics of areca nut chew-

ers among primary school children in Karachi, Pakistan. J Paediatr
Child Health. 2002;38:507–510.



576 MEHMOOD ET AL.

15. Alexander C, Chen E, Grumbach K. How leaky is the health career

pipeline? Minority student achievement in college gateway courses.

Acad Med. 2009;84:797–802.

16. Dhaifullah E, Al-Maweri SA, Al-Motareb F, et al. Periodontal

health condition and associated factors among university students,

Yemen. J Clin Diagn Res. 2015;9:Zc30–33.

17. Bokhari SA, Khan AA, Khalil M, Abubakar MM, Mustahsen UR,

Azhar M. Oral health status of CHD and non-CHD adults of Lahore,

Pakistan. J Indian Soc Periodontol. 2011;15:51–54.

18. Ainamo J, Bay I. Problems and proposals for recording gingivitis

and plaque. Int Dent J. 1975;25:229–235.

19. Muhlemann HR, Son S. Gingival sulcus bleeding–a leading symp-

tom in initial gingivitis. Helv Odontol Acta. 1971;15:107–113.

20. Armitage GC, Svanberg GK, Loe H. Microscopic evaluation of clin-

ical measurements of connective tissue attachment levels. J Clin
Periodontol. 1977;4:173–190.

21. Machtei EE, Cho MI, Dunford R, Norderyd J, Zambon JJ, Genco

RJ. Clinical, microbiological, and histological factors which influ-

ence the success of regenerative periodontal therapy. J Periodontol.
1994;65:154–161.

22. Khocht A, Janal M, Harasty L, Chang KM. Comparison of direct

digital and conventional intraoral radiographs in detecting alveolar

bone loss. J Am Dent Assoc. 2003;134:1468–1475.

23. Updegrave WJ. The paralleling extension-cone technique in

intraoral dental radiography. Oral Surg Oral Med Oral Pathol.
1951;4:1250–1261.

24. Javed F, Al-Kheraif AA, Al Amri MD, et al. Periodontal parameters

and whole salivary cytokine profiles among habitual gutka chewers

and non-chewers. J Periodontol. 2015;86:689–695.

25. Javed F, Nasstrom K, Benchimol D, Altamash M, Klinge B,

Engstrom PE. Comparison of periodontal and socioeconomic sta-

tus between subjects with type 2 diabetes mellitus and non-diabetic

controls. J Periodontol. 2007;78:2112–2119.

26. Page RC, Beck JD. Risk assessment for periodontal diseases. Int
Dent J. 1997;47:61–87.

27. Manarelli MM, Pessan JP, Delbem AC, Amaral JG, Paiva MF, Bar-

bour ME. Protective effect of phosphates and fluoride on the disso-

lution of hydroxyapatite and their interactions with saliva. Caries
Res. 2017;51:96–101. Article in English.

28. Kankanian AL, Akopov SE. The stimulation of nitric oxide synthe-

sis as a possible protective function of the saliva and its disorders in

periodontal diseases. Stomatologiia (Mosk). 1996;75:19–21.

29. Vavilova TP, Petrovich Iu A, Malyshkina LT. [enzymatic protective

systems of saliva in inflammation of the periodontium]. Patol Fiziol
Eksp Ter. 1991:32–34. Article in Russian.

30. Torres LR, Kaplan C, Valdez A. Health consequences of long-term

injection heroin use among aging Mexican American men. J Aging
Health. 2011;23:912–932.

31. Javed F, Altamash M, Klinge B, Engstrom PE. Periodontal condi-

tions and oral symptoms in gutka-chewers with and without type 2

diabetes. Acta Odontol Scand. 2008;66:268–273.

32. Javed F, Ahmed HB, Mikami T, Almas K, Romanos GE, Al-

Hezaimi K. Cytokine profile in the gingival crevicular fluid of

rheumatoid arthritis patients with chronic periodontitis. J Investig
Clin Dent. 2014;5:1–8.

33. Zahid TM, Wang BY, Cohen RE. The effects of thyroid hormone

abnormalities on periodontal disease status. J Int Acad Periodontol.
2011;13:80–85.

34. Pfefferkorn U, Viehl CT, Bassetti S, Wolff T, Oertli D. Injection

site abscesses in intravenous drug users. Frequency of associated

complications related to localisation. Chirurg. 2005;76:1053–1057.

Article in German.

35. Del Giudice P. Cutaneous complications of intravenous drug abuse.

Br J Dermatol. 2004;150:1–10.

36. Ebright JR, Pieper B. Skin and soft tissue infections in injection

drug users. Infect Dis Clin North Am. 2002;16:697–712.

37. Karimi M, Ghaheri H, Assari S, et al. Drug injection to sites other

than arm: a study of Iranian heroin injectors. Front Psychiatry.

2014;5:23.

38. World Health Organization. Management of waste from injection

activities at district level. 2006 http://www.euro.who.int/__data/

assets/pdf_file/0009/268776/Management-of-waste-from-injection-

activities-at-district-level-Eng.pdf

How to cite this article: Mehmood A, Abdul-

jabbar T, Al-Hamoudi N, et al. Self-perceived oral

symptoms and periodontal status among young intra-

venous heroin addicts: A cross-sectional case-control

study. J Periodontol. 2018;89:571–576. https://doi.

org/10.1002/JPER.17-0495

http://www.euro.who.int/__data/assets/pdf_file/0009/268776/Management-of-waste-from-injection-activities-at-district-level-Eng.pdf
http://www.euro.who.int/__data/assets/pdf_file/0009/268776/Management-of-waste-from-injection-activities-at-district-level-Eng.pdf
http://www.euro.who.int/__data/assets/pdf_file/0009/268776/Management-of-waste-from-injection-activities-at-district-level-Eng.pdf
https://doi.org/10.1002/JPER.17-0495
https://doi.org/10.1002/JPER.17-0495

