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ABSTRACT 

  

Objective: This study investigated the relationship between methamphetamine use 

and periodontitis among US adults using data from the National Health and Nutritional 

Examination Survey (NHANES) 2009-2014. 

Methods: Data from 7,830 participants age 30 and above who participated in the 

2009-2014 National Health and Nutritional Examination Survey (NHANES) were 

analyzed. Inclusion criteria were undergoing a periodontal examination, and providing 

answers about drug use (methamphetamine, other drugs (cocaine, heroin), or non-user) 

and other demographic and risk factor covariates.  The outcome was moderate/severe 

periodontitis vs. none/mild periodontitis based on the CDC/AAP periodontal disease case 

definition. Chi-square statistics were used to assess bivariate associations of all variables 

of interest with the exposure (drug use) and with the outcome (periodontitis). Odds ratios 

(OR) of moderate or severe periodontitis and 95% confidence intervals (CI) were 

estimated with multivariable logistic regression. Survey procedures and weights were 

applied. 
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Results: There were higher odds (1.54 ,95%CI=1.05-2.24) of moderate or severe 

periodontitis among methamphetamine users compared to non-users, whereas other drug 

users had odds ratio (OR=0.8, 95% CI=0.66-1.16) as compared to non-users. Also, older 

age, being male, belonging to an ethnic group other than non-Hispanic whites, current 

and former smoking, having less than a college education, being a nondrinker (relative to 

moderate drinking), and having fewer than 20 teeth were associated with increased odds 

of periodontal disease. 

Conclusion: This study suggested a statistically significant positive relationship 

between periodontal disease and methamphetamine use among US adults. Further studies 

are needed to investigate the effects of duration and frequency of methamphetamine use 

on periodontal disease in adults. 
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INTRODUCTION  

Periodontitis is an inflammatory condition affecting the gums and supporting 

structures of the teeth (Pihlstrom et al., 2005). As the disease progresses, the 

inflammatory reactions may result in the development of deep pockets, bone destruction, 

tooth loosening, and eventually tooth loss (Jansson et al., 2006). 

Periodontitis is a highly prevalent oral disease affecting 42% of adults aged 30 

years and older, which represents approximately 64.7 million adults (Eke et al., 2015). 

Periodontal disease originates from a number of factors. The main factor identified in 

periodontitis is the bacterial biofilm which accumulates on the tooth surfaces. While the 

response of the individual determines the progression of the disease along with local 

factors like plaque and calculus, other factors such as genetics, environmental factors, 

systemic health of the patient, lifestyle habits and various social determinants also play a 

role (Mehrotra et al., 2020). Thus, it is very important to identify and modify the 

causative factors in order to reduce the prevalence of periodontitis. 

It is also evident from previous studies that the use of illicit drugs by an individual 

is associated with increasing oral health issues, including periodontitis. The use of illicit 

drugs is a long-standing problem in the United States and globally. According to the 

National Center for Health Statistics, in the year 2017, 30.5 million people aged 12 years 

or older used an illicit drug in the past 30 days, which is about 1 in 9 Americans. Drug 

use and addiction costs American society more than $740 billion annually in lost 
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workplace productivity, healthcare expenses, and crime related costs (National Institute 

on Drug Abuse, October 2019). 

Among other illicit drugs, methamphetamine (MA), a drug that has a considerable 

prevalence of use in many parts of the world, has been associated with plethora of oral 

health issues. It is the second most widely used drug in the United States after cannabis 

(Radfar et al., 2014). The elevated rates and unusual patterns of dental diseases in 

methamphetamine users has been an alarming situation for dental professionals in recent 

years (Spolsky et al., 2018).  Methamphetamine has been associated with severe oral 

health effects, resulting in so-called “Meth mouth” which is a growing problem in 

dentistry. This term was first used in 2005 in the literature and describes the complex 

symptoms including rampant caries, dry mouth, poor oral health and excessive tooth wear 

in addicts (Spolsky et al., 2018) 

Findings in the dental literature examining the effects of methamphetamine use on 

dental caries propose the presence of common factors that are related to destructive 

periodontal disease (Spolsky et al., 2018). Several studies that focused on oral health of 

methamphetamine users found that there are elevated levels of periodontal disease 

indicators, such as gingival bleeding and calculus (Ye et al., 2018). Earlier studies of 

methamphetamine addicts focused mainly on dental caries however, very little is known 

on the impact of methamphetamine use on the periodontal status of a person.  
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This study aims to investigate the relationship between methamphetamine use and 

periodontitis among US adults using data from the National Health and Nutritional 

Examination Survey (NHANES) 2009-2014. 
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                                                       BACKGROUND  

 
Periodontitis 

      Periodontitis is a chronic disease in which gums and deeper periodontal 

tissues become inflamed. This inflammation of the gums usually takes the form of 

redness, swelling and a tendency to bleed during tooth brushing. It is the body’s 

inflammatory response to certain bacteria that accumulate on the teeth and if the 

inflammation is left untreated, it can lead to serious damage. The inflammation can 

spread along the roots of the teeth causing destruction of the periodontal ligament 

and supporting bone. This ultimately leads to loosening and potential loss of the 

teeth. (European Federation of Periodontology, 2020). 

Due to recent advances in research, there is a shift in the understanding of 

periodontal diseases. In the mid-1960s it was believed that: (1) almost every 

individual was considered susceptible to periodontitis to a certain extent; (2) 

gingivitis usually progressed to periodontitis with resulting loss of bone support 

and loss of teeth; and (3) susceptibility to periodontitis increased with increase in 

age (Costa et al., 2012).  However, current knowledge has shown that periodontitis 

does not have a linear progression, instead risk factors and host susceptibility affect 

its severity and distribution.  There is a complex interplay of bacterial and host 

response that leads to the development of periodontal disease.  Several behavioral 

and genetic factors also play a major role in the disease. 
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Measurement of periodontitis 

Periodontitis can be diagnosed based on the measures of pocket depth, alveolar 

bone loss, and clinical attachment loss, and is the difference between probing depth and 

gingival recession, gingival inflammation measured as bleeding on probing, or a 

combination of these measures.  However, in epidemiological surveys, radiographic 

findings are not commonly used.  

There are numerous case definitions for periodontal diseases worldwide. Many 

population based epidemiological studies conducted in the past utilized Partial Mouth 

Periodontal Examination (PMPE) protocols that assess fewer sites, yet still estimating the 

overall periodontal status (Tran et al., 2014). In 2007, the Centers for Disease Control and 

Prevention (CDC) and American Academy of Periodontitis (AAP) developed a new case 

definition of periodontitis for population-based surveys which is based on the Full Mouth 

Periodontal Examination (FMPE) and collects measures from 6 sites per tooth, for all teeth. 

This standard protocol for defining periodontal disease uses both clinical attachment loss 

and pocket depth. This case definition is now regarded as the global standard for 

periodontitis surveillance, and is used worldwide (Eke et al., 2018). 

 

Prevalence of periodontitis  

The National Health and Nutrition Examination Survey (NHANES) has been 

an important source of information on oral health in the United States since the 

early 1970s. The trends in periodontal disease are difficult to evaluate from 

published studies since different case classifications for periodontal disease were 



 

6 
 

 

used with different examination protocols, including differences in the number of 

measurements per survey participant (Eke et al., 2018). Previous national surveys 

significantly underestimated the prevalence of periodontitis as they used the partial 

mouth periodontal examination protocols (PMPE). A survey conducted by the 

National Center for Health Statistics from 1971-1974 using the NHANES I data 

determined that an estimated 34% of the U.S adult population, aged 25-74 years old, 

had destructive periodontitis (Kelly et al., 1976. In another survey conducted by 

NIDCR during the period 1985-1986, it was estimated that 14% of adults and 22% 

of seniors met the case definition of periodontitis. A recent study conducted using 

the CDC/AAP definition estimated that in 2009-2014, 42% of dentate US adults aged 

30 years or older had periodontitis, with 7.8% having severe periodontitis (Eke et 

al., 2018).  

 The prevalence of moderate periodontitis was associated with increasing 

age. Also, the prevalence of periodontitis was higher among males of any age, among 

current cigarette smokers, and those with lower education levels. Two studies were 

conducted by Eke et al. using the full mouth periodontal examination (FMPE) as 

compared to the earlier studies that used partial mouth periodontal examination 

(PMPE). The findings of this study reveal a much higher burden of periodontitis in 

the US adults than the previously reported studies. (Eke et al. (2015) and Eke et. 

al.(2018). 
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Factors associated with periodontitis 

There are several risk factors associated with periodontal diseases. It is now 

understood that the main cause of almost all forms of periodontal disease is the 

result of microbial infections (AlJehani, 2014). As periodontitis is multifactorial in 

origin, it is very important to understand all of the associated risk factors in order to 

properly manage and treat the disease (AlJehani, 2014).  There are several 

modifiable and non-modifiable risk factors that including, but are not limited to: 

Cigarette Smoking: Studies have demonstrated a significant positive 

association between smoking and higher risk for periodontitis. The pathways by 

which smoking affects the incidence and progression remain unclear, however, 

some potential mechanisms have been hypothesized (Leite et al., 2018). It is 

believed that smoking modifies the host response by reducing its ability to fight 

against the bacteria in microbial dental plaque. Also, smoking has a detrimental 

effect on the healing ability of the periodontium (Leite et al .2018).  In a recent 

study, current and former smokers had 64.2% and 52.5% prevalence of 

periodontitis, respectively, as compared to 39.8% in non-smokers (Eke et al., 2015). 

Genetic factors: The association between genetic factors and periodontal 

diseases has been reported in the literature. It has been suggested that there are 

several genotypes significantly associated with the severity of adult periodontitis. 

Also, it has been found that periodontitis severely affects high risk groups in whom 

the disease progresses very quickly as compared to others (AlJehani, 2014). The 
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differential risk for periodontitis is consistent with the fact that there is genetic 

susceptibility to periodontitis. However, it is important to also consider the shared 

environment and common behavioral risk factors in a family. 

Age: Several studies suggest that the prevalence and severity of periodontal 

disease increases with age. It is hypothesized that mean bone loss increases as age 

increases resulting in periodontal disease (Papapanou et al., 1989). However, it 

should be noted that the increase in severity of the disease with age could be due to 

the length of time that the periodontal tissues have been exposed to bacterial 

plaque, and is the result of disease accumulation rather than an age-related pattern 

of disease. 

Sex:  The relationship between sex and periodontitis is inconsistent, however 

various studies have reported that males are more prone to periodontitis. The 

science behind this pattern is not yet clear, however it is thought that males are less 

likely to care for their oral hygiene, and have a less positive attitude towards oral 

health. Thus, sex may be one of the demographic factors affecting the disease in 

combination with other confounding factors. 

 Education: It has been found that that low educational attainment is related to 

an increased risk for periodontal disease (Boillot et al., 2011). A number of potential 

mechanisms have been hypothesized to explain the effect. Individuals with a lower 

level of educational attainment could utilize dental services less, have lower oral 
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hygiene practice awareness, and are more likely to smoke, be obese, and have type 2 

diabetes (Boillot et al., 2011). 

  Diabetes: It is a metabolic disease characterized by high blood sugar levels as a 

result of insulin deficiency or insulin resistance. Several studies have been 

performed examining the association between periodontal disease and diabetes. 

The risk of periodontitis is increased by approximately three times in diabetic 

individuals compared with non-diabetic individuals (Mealey et al., 2007). It is also 

known that diabetes is associated with periodontal ligament destruction which can 

eventually lead to tooth loss (Kothari et al., 2013). There has recently been much 

emphasis on the ‘bidirectional’ relationship between diabetes and periodontitis. 

That is, not only is diabetes a risk factor for periodontitis, but periodontitis could 

have a negative effect on diabetes control (Taylor et al., 2008).  

Race/Ethnicity: Studies have suggested that there are racial differences in the 

prevalence of periodontal disease. A national study using NHANES 2009-2012 found 

out that periodontitis prevalence was highest in Hispanics (63.5%) and Non-

Hispanic blacks (59.1%), and least prevalent among Non-Hispanic whites (40.8%) 

(Eke et al., 2015).  Possible factors include differences in allocation of resources for 

oral health care, and utilization, and quality of these oral health care services 

(Northridge et al., 2020). 
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Methamphetamine Use:  

Methamphetamine is a strong central nervous system stimulant that is mainly 

used as a recreational drug, and less commonly used as a second-line treatment for 

attention-deficit hyperactivity disorder, and the sleep disorder, narcolepsy. 

Methamphetamine was first synthesized in the early 20th century from its parent 

drug, amphetamine, and was originally used in nasal decongestants and bronchial 

inhalers. It exists in two forms: powder, and crystal-white rocks. Common names for 

methamphetamine include blue, crystal ice, meth, and speed. Methamphetamine has been 

classified as a schedule II stimulant by the U.S Drug Enforcement Administration, which 

makes it legally available only through a non-refillable prescription. It can be used as 

powder or pill, and can be smoked, snorted, injected or taken orally (National Institute on 

Drug Abuse, May 2019). 

Methamphetamine is a potent central nervous system stimulant. It increases 

the amount of dopamine in the brain, a neurotransmitter which is involved in 

movement, motivation, and reinforcement of rewarding behaviors. 

Methamphetamine at first causes a rush of good feelings and can quickly lead to 

addiction. There are many dangerous short-term and long-term effects of 

methamphetamine on the body. Short-term health effects include increased 

wakefulness, decreased appetite, increased body temperature and blood pressure, 

whereas the long-term effects include itching leading to skin sores, violent behavior, 

memory loss, extreme weight loss, changes in brain function and structure, and 

severe dental problems known as “meth mouth”. It is postulated that the use of 
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methamphetamine increases the acidic environment in the mouth, which  increases 

the rate of tooth caries (De-Carolis et al., 2015). Research has also found that 

methamphetamine reduces the salivary flow in the mouth leading to dry mouth that 

could contribute to dental caries (Clague et al., 2017). 

 

Fig.1 The condition called “meth mouth”. 

 

 Prevalence of Methamphetamine use in the United States: 

According to the 2017 National Survey on Drug and Health (NSDUH), 

approximately 1.6 million people reported using methamphetamine in the past year, 

and 774,000 reported using it in the past month. In the same year, the Monitoring 

the Future (MTF) survey of adolescent drug use and attitudes reported that about 

0.5 percent of 8th, 10th and 12th graders had used methamphetamine within the past 

year. An estimated 964,000 people aged 12 or older had methamphetamine use 

disorder in 2017 and reported health problems, disability and failure to perform 

work, school and home related responsibilities (National Institute on Drug Abuse, 

May 2019) 
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According to the Treatment Episode Data Set (TEDS), which provides data on 

admissions to substance abuse treatment facilities nationwide, an estimated 49 per 

100,000 treatment admissions were for methamphetamine addiction in 2015.  

Although methamphetamine is available throughout the US, it is estimated that its 

highest availability is in the western and midwestern regions (Artigiani et al., 2018).  

Overdose deaths from methamphetamine use increased by 7.5 times between 2007 

and 2017, with about 15% of all drug overdose deaths involving the 

methamphetamine category in 2017.  

  

Risk factors for methamphetamine use 

Several studies suggest that there are certain risk factors at the individual, family 

and community levels that relate to methamphetamine use. Most of the research on the 

risk factors for methamphetamine use focused on the youth population. The following are 

known risk factors for methamphetamine use: 

Age: One study’s results show that late adolescents were more likely to use 

methamphetamine than younger adults (Radfar et al., 2014). 

Sex:  A study indicated a significant association showing that males are more 

likely to use methamphetamine than females (Russell et al., 2008) 

Education: Methamphetamine use is significantly related to the educational 

attainment of an individual. Individuals with lower education are more likely to use 

methamphetamine as compared to those with higher education (Russell et al., 
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2008). One study reported that non-methamphetamine users had 1.3 times greater 

educational attainment than methamphetamine users (Sattah et al., 2002).  

Cigarette Smoking: Some studies reported statistically significant 

associations between cigarette smoking and methamphetamine use, indicating that 

the use of cigarettes by an individual increased the likelihood of methamphetamine 

use (Sattah et al., 2002). 

Alcohol use: Results of a study showed that the participants who drank 

three or more alcoholic drinks, more than five times within the past 3 months, were 

significantly more likely to be methamphetamine users (Sattah et al., 2002). 

 

Association between Methamphetamine use and Periodontitis  

There are few studies examining the association between methamphetamine use 

and periodontitis. A cross-sectional study conducted by Spolsky et al. (2018) that 

included 546 methamphetamine using adults concluded that methamphetamine users had 

a high prevalence of periodontitis. The habits of methamphetamine use were classified 

into light and medium/high groups. Approximately half of the sample were medium/high 

users and amongst them 57.7% had moderate and 25.3% had severe periodontitis. Also, 

African Americans had the highest prevalence of all forms of periodontitis. Current 

cigarette smoking was strongly associated with severe periodontitis in methamphetamine-

users.  
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Another cross-sectional study, conducted by Shetty et al. (2015) examined 

patterns of dental diseases (dental caries and periodontitis) in methamphetamine users. 

The study included 571 methamphetamine users who were assessed for dental caries and 

periodontal disease status. Methamphetamine use was categorized as low and 

moderate/high use. The prevalence of severe periodontitis was 32.6% in moderate/ high 

users as compared to 24.8% in low users. African Americans (36.5%) had twice the rates 

of severe periodontal disease as compared to Caucasians (17.6%). Among current 

cigarette smokers, 32% had severe periodontitis in contrast to non-smokers and former 

smokers, who had the rates of 22.3% and 22.3% respectively. 

A cross sectional study by Ye et al. (2018) that included 162 former 

methamphetamine users was conducted in Eastern China city to examine the effect of 

methamphetamine use on dental caries and periodontal diseases. Periodontal diseases was 

assessed with the community periodontal index (CPI), gingival bleeding, dental calculus, 

periodontal pocket and mobility. The results of this study showed a high CPI score in 

former methamphetamine users who used the drug for more than four years as compared 

to the ones who used it for less than four years (Z= -3.789, p <0.001). Also, the 

prevalence of gingival bleeding and dental calculus in all of the participants was 97.53% 

and 95.68% respectively, demonstrating a high prevalence of markers of periodontal 

diseases in the study participants. 

Another case control study conducted by Rommel et al.,2016 included 100 

methamphetamine users to assess the periodontal disease parameters; bleeding on 

probing index (BOP) and periodontal screening index (PSI). The results of this study 
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showed that there are significantly higher levels of gingival bleeding (p<0.001) and 

periodontal disease (p<0.001) among methamphetamine users. The study also reported 

that oral hygiene was significantly lower in case of methamphetamine users. 

     Periodontal disease is the result of infections and inflammation of tissues 

surrounding the teeth. Various factors have been hypothesized in the literature to 

increase susceptibility to periodontal diseases such as smoking, diabetes and 

alcohol use. The research pertaining to methamphetamine use and periodontal 

disease is limited. The main objective of this study was to examine the association 

between methamphetamine use and periodontal disease among US adults, using 

data from NHANES cycles 2009-2014.  

 

                                                               

 

METHODS 

 
Data source 

This study analyzed data from the National Health and Nutrition 

Examination Survey (NHANES) from 2009-2014. NHANES, a major program of the 

National Center for Health Statistics (NCHS), is designed to assess the health and 

nutritional status of adults and children in the United States. It uses a stratified 

multistage sample of the non-institutionalized civilian population in the 50 states of 

the US and the District of Columbia, and includes personal interviews, physical 

exams and laboratory tests. Data from the 2009 to 2014 NHANES surveys were 
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analyzed to examine the relationship between methamphetamine use and 

periodontal disease amongst adults living in the United States. Proper weighting 

procedures for weighting multiple years of NHANES data (6 years) were used for 

this study.  

Respondents included in the analysis were aged 30 years or older, and had 

undergone a complete periodontal examination. The NHANES interview includes 

demographic, socioeconomic, dietary, and health-related questions. The 

examination component consists of medical, dental, and physiological 

measurements, as well as laboratory tests administered by highly trained medical 

personnel. All physical and oral examinations were performed at Mobile 

Examination Center (MEC). 

 

Study population  

The analytical sample consisted of 7,830 NHANES participants older than 30 

years old with available periodontal examination data, information on 

methamphetamine use, and covariates including demographics (age, sex, 

race/ethnicity, education), and additional risk factors (smoking, alcohol use).  

 

Periodontitis (Outcome Variable) 

The dental examinations were performed by US licensed dentists in the 

Mobile Examination Center (MEC) on adults 30 years and older. A periodontal probe 
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was used to measure gingival recession and pocket depth (PD) at six sites per tooth 

(mesial, distal, mesio-buccal, mesio -lingual, disto-bucal, disto-lingual) for all teeth, 

excluding third molars. Data were recorded directly into an NHANES oral health 

data management program that instantly calculated attachment loss (AL) as the 

difference between probing depth and recession. Bleeding on probing, and the 

presence of dental furcation were not assessed. (Eke et.al.,2012) 

 

Figure 2. Method of measuring periodontal disease (Preshaw et.al.,2011) 

 

Many case definitions of periodontitis have been used in epidemiological 

studies. For this study we used the CDC/AAP definition of periodontitis based on 

probing depth and clinical attachment loss (CAL).  Severe periodontitis was defined 

as the presence of two or more interproximal sites with ≥ 6 mm AL (not on the same 
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tooth) and 1 or more interproximal site(s) with ≥ 5 mm PD. Moderate 

periodontitis was defined as two or more interproximal sites with ≥ 4 mm clinical AL 

(not on the same tooth) or two or more interproximal sites with PD ≥ 5 mm, also not 

on the same tooth. Mild periodontitis was defined as ≥ 2 interproximal sites with ≥ 3 

mm AL and ≥ 2 interproximal sites with ≥ 4 mm PD (not on the same tooth) or 1 site 

with ≥ 5 mm. No periodontitis was defined as no evidence of mild, moderate or 

severe periodontitis (Eke et.al.,2012) 

In this study, for the purpose of multivariable logistic regression analysis, 

two categories were created: 1) “no periodontal disease “which included mild and 

none, and 2) periodontal disease – included subgroups moderate and severe 

categories. 

 

Methamphetamine use (main exposure variable) 

Groups based on methamphetamine use were constructed using three items 

from the questionnaire section of the 2009-2014 NHANES: 1) Ever used 

cocaine/heroine/methamphetamine; 2) “Ever used methamphetamine” and 3) 

“Number of times used methamphetamine”. We created three categories based on 

the answers to the above questions. Respondents who used methamphetamine 

more than once during their life were categorized as “methamphetamine users” and 

the ones who used drugs (heroin & cocaine) were categorized as “Other drug users”. 
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Those respondents who used methamphetamine just once in their lifetime and the 

ones who did not use it all were categorized as ‘non-users’ of methamphetamine.   

 

Covariates 

 The selected covariates for this study are briefly described as follows: 1) Age 

- stratified into three categories: 30-41, 42-54, and >55; 2) Sex - reported as male or 

female; 3) Race-ethnicity -   Mexican American, other Hispanic, non-Hispanic white, 

non-Hispanic black, and other race-including multi-racial; 4) Education level – less 

than high school, high school graduate, some college or associate degree, college 

graduate or above education.  

Smoking status was constructed from responses to two questions: (1) Have 

you smoked at least 100 cigarettes in your entire life? and (2) Do you now smoke 

cigarettes? Respondents who reported current smoking every day or some days and 

had smoked at least 100 cigarettes were categorized as “current smokers”; 

respondents who reported smoked at least 100 cigarettes and do not smoke now 

were categorized as “former smokers”; and those who never smoked at least 100 

cigarettes were categorized as “non-smoker”. 

For the purpose of the analyses, we created categories of alcohol use based 

on the responses to the questions on: number of days drank, and average number of 

drinks/day in the past 12 months. The male respondents who consumed more than 

14 drinks/week in the past 12 months and female respondents who consumed more 
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than 7 drinks/week in the past 12 months were categorized as heavy drinkers. The 

male respondents who consumed fewer than 14 drinks/week and females who 

consumed fewer than 7 drinks/week were categorized as moderate drinkers, and 

those who did not drink alcohol at all within the past 12 months were categorized as 

non- drinkers. 

 

DATA ANALYSIS 

Data from NHANES 2009-2014 were merged and analyzed considering the 

examination sampling weights and complex survey design. Bivariate statistics were used 

to assess associations for all variables of interest with the exposure (drug use) and with 

the outcome (periodontitis). The chi-square test of association was used to determine 

statistical significance.  Multivariable logistic regression analysis was conducted to assess 

the effect of methamphetamine use on periodontal disease, while controlling for other 

covariates. SAS version 9.4 was used for all analyses. 

 

 
 
 
 

RESULTS 

 
The study included 7,830 participants who were at least 30 years and older, 

dentate and had undergone a periodontal examination and also answered the 

questions related to methamphetamine use and other drug use (heroin & cocaine). 
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Socio- demographic characteristics 

Table 1 presents the socio-demographic characteristics of the study 

population. Based on the weighted sample, 33.5% of the participants were between 

30-41 years, 37.1% were between 42-54, and 30.2% of the participants were above 

55 years of age, with 50.1% of the population being male. The majority of the 

population was Non-Hispanic White (69%) with 10.8% Non-Hispanic Blacks and 

8.2% Mexican American. Only 13.5% of the population had less than a high school 

education, while the majority had finished high school, and college graduates 

represented approximately one-third of the population. Approximately half on the 

population (46.7%) of the population had annual family income of above $65,000. 

Also, the sample included 18.8% current smokers and 25.1% former 

smokers. The majority of the population were moderate alcohol drinkers (67.7%) 

and 9.6% were heavy alcohol drinkers. Most (91.1%) of the population had at least 

20 natural teeth in their dentition. 
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Table 1: Distribution of socio-demographic and general health related 
characteristics among US adults 2009-2014 (N=7830) 

Variables  Study Sample 
(n) 

Weighted %  

Age  
30-41 
42-54 
>55 

 
2,619 
2,720 
2,491 

 
33.5%         
34.7%.       
31.8%.        

Gender  
Male  
Female  

 
3,917 
3,913 

 
50.1%        
49.9%            

Race and ethnicity  
Mexican American 
Other Hispanic 
Non-Hispanic White 
Non-Hispanic Black 
Other Race – Including “Multi-Racial” 

 
1,176 
   792 
3,275 
1,702 
   885 

 
  8.2%          
  5.3%        
69.0%       
10.8%       
  6.7%           

Education  
Less than high school  
High school graduate 
Some college or AA degree 
College graduate or above 

 
1,635 
1,695 
2,297 
2,403 

 
13.5%         
20.5%         
30.5%         
35.5%      

Family income  
<$20,000 
$20,000-$34,999 
$35,000-$64,999 
>$65,000 

 
1,587 
1,680 
1,824 
2,739 

 
13.0% 
16.1% 
24.2%  
46.7%  

Cigarette smoking  
Current Smoker  
Former smoker 
Non- smoker 

 
1,666 
1,813 
4,351 

 
18.8%  
25.1% 
56.1%  

Alcohol use  
Heavy drinker  
Moderate drinker  
Non-drinker 

 
   643 
4,999 
2,188 

 
  9.6%  
67.8% 
22.6%  

Number of teeth  
<= 19 
>=20 

 
   985 
6,845 

 
  8.9%  
91.1%  
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Distribution of methamphetamine use and periodontal disease in the study 
population: 
 

The results in Table 2 indicate that 34.6% of the population had periodontal 

disease (moderate and severe) whereas 65.4% people had mild or no periodontal 

disease. On the basis of drug use pattern, the study sample consisted of 6.8% 

methamphetamine users, and 12.3% other drug users (heroin & cocaine), while 

80.9% of the participants reported never using any of these drugs 

(methamphetamine, cocaine or heroin). 

 
Table 2: Distribution of periodontitis and methamphetamine use in the study 
population 

Variables N Weighted % 
Periodontitis  
Yes  
No  

 
3,333 
4,497 

 
34.6% 
65.4% 

Drug use 
Methamphetamine users 
Other drug users (heroin & cocaine) 
Non- users  

 
  445 
  904 
6481 

 
  6.8%  
12.3%  
80.9%  

 
 
Bivariate analysis 

Methamphetamine use and periodontal disease:  

The distribution of periodontal disease by methamphetamine use is 

presented in Figure 3. The results of our analysis show that there is a statistically 

significant association between methamphetamine use and periodontal disease 

(<0.0001). The prevalence of periodontal disease was greatest among 

methamphetamine users (49.1%), followed by 37.3% among those who used any 
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other drugs (heroin & cocaine), while it was only 32.4% among those who did not 

use any of these drugs. 

 
Figure 3: Distribution of moderate or severe periodontal disease by drug use 
 

Periodontal status by demographics and other health related characteristics: 

The periodontal status of the study population is presented in Table 3. The 

prevalence of periodontal disease was most (47.2%) amongst those aged 55 years 

and older as compared to ages 42-54 and 30-41 (periodontal prevalence: 35.5% and 

21.5% respectively). Males (41.7%) had higher prevalence of periodontal disease as 

compared to females (27.1%). Our results show that prevalence of periodontal 

disease was highest (49.6%) amongst Non-Hispanic blacks, and the lowest (29.4%) 

amongst among non-Hispanic Whites. Our results also show that the lower family 

income population (<$20,000) demonstrated greater prevalence of periodontal 
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disease (52.7%) as compared to the high income (>$65,000) group who had a 

prevalence of 22.1%. The periodontitis prevalence was higher among current 

smokers (57.2%) as compared to the former smokers (38.4%) and non-smokers 

(25.2%); and was also higher amongst non-drinkers (42.2%) followed by moderate 

drinkers (41.4%), and heavy drinkers (30.9%). 

Table 3: Characteristics of study population by periodontal disease status  
Variables  Periodontal  

disease (%) 
No periodontal 
disease (%) 

p-value 

Age  
30-41 
42-54 
>55 

 
21.5% 
35.5% 
47.2% 

 
78.4% 
64.5% 
52.8% 

 
<0.0001 

Gender  
Male  
Female  

 
41.7% 
27.1% 

 
58.3% 
72.9% 

 
<0.0001 

Race and ethnicity  
Mexican American  
Other Hispanic 
Non-Hispanic White  
Non-Hispanic Black 
Other races including multi-
racial 

 
48.7% 
38.6% 
29.4% 
49.6% 
38.2% 

 
51.3% 
61.4% 
70.6% 
50.3% 
61.7% 

 
<0.0001 

Education  
Less than high school 
High school grad 
Some college, AA degree 
College grad 

 
59.5% 
45.5% 
34.1% 
19.1% 

 
40.5% 
54.5% 
65.9% 
80.9% 

 
<0.0001 

Family income  
<$20,000 
$20,000-$34,999 
$35,000-$64,999 
>$65,000 

 
52.7% 
47.1% 
40.1% 
22.1% 

 
47.3% 
52.9% 
59.9% 
77.9% 

 
<0.0001 

Smoking status  
Current Smoker  
Former smoker 
Non-smoker 

 
57.2% 
38.4% 
25.2% 

 
42.8% 
61.6% 
74.8% 

 
<0.0001 

Alcohol use     
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Heavy drinker  
Moderate drinker  
Non-drinker  

30.9% 
41.4% 
42.2% 

69.1% 
58.6% 
57.4% 

<0.0001 

 
 

 
 
 
Distribution of methamphetamine use and other drug use in the population 

Table 4 presents the distribution of drug use according to socio-demographic 

and other health related variables in the population. The population consisted of 

405 methamphetamine users with the majority (49.4%) of them aged 42-54 years. 

Most methamphetamine users were male (65.5%) as compared to only 34.5% 

females. Non-Hispanic whites comprised approximately 79% of the 

methamphetamine users, and other Hispanic constituted just 2.7% of the total 

users. Approximately 40% of the methamphetamine users had some college or an 

associate degree, and only 14.6% of the users had less than high school education. 

Also, methamphetamine users were more likely to be current smokers (45.2%) and 

were moderate alcohol users (61.4%). 
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Table 4: Distribution of drug use according to socio-demographic and health 
related variables.  

Variables  Methamphetamine 
users  
N=445 

Other drugs users 
(Heroin, Cocaine) 
N=905 

Non-users  
N= 6490 

p-value  

Age  
30-41  
42-54 
>55 

 
 36.1% 
 49.4% 
 14.5% 

 
 28.0% 
 48.3% 
 23.7% 

 
33.1% 
34.4% 
32.5% 

 
<0.0001 

Gender  
Male  
Female 

 
 65.5% 
 34.5% 

 
61.6% 
38.4% 

 
47.3% 
52.7% 

 
<0.0001 

Race and ethnicity 
Mexican American  
Other Hispanic 
Non-Hispanic White  
Non-Hispanic Black 
Other races including 
multi-racial 

 
 
  9.8% 
  2.9% 
78.9% 
  2.9% 
  5.5% 

 
 
  6.6% 
  3.4% 
73.2% 
13.2% 
  3.6% 

 
 
  8.3% 
  5.7% 
67.5% 
11.1% 
  7.2% 

 
 
<0.0001 

Education  
Less than high school 
High school grad 
Some college, AA   
  degree 
College graduate 

 
14.6% 
29.4% 
 
39.4% 
16.4% 

 
15.1% 
22.5% 
 
32.2% 
30.2% 

 
13.1% 
19.4% 
 
29.4% 
38.9% 

 
<0.0001 

Family income  
<$20,000 
$20,000-$34,999 
$35,000-$64,999 
>$65,000 

 
15.9% 
22.3% 
25.4% 
36.4% 

 
16.5% 
15.4% 
22.6% 
45.5% 

 
12.3% 
15.7% 
24.3% 
47.7% 

 
<0.0001 

Smoking status  
Current Smoker  
Former smoker  
Non-smoker  

 
45.2% 
35.7% 
19.1% 

 
33.9% 
34.7% 
31.4% 

 
14.3% 
22.8% 
62.9% 

 
<0.0001 

Alcohol use   
Heavy drinker  
Moderate drinker 
Non-drinker  

 
24.3% 
61.4% 
14.3% 

 
16.4% 
69.5% 
14.1% 

 
  7.3% 
68.1% 
24.6% 

 
<0.0001 
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Multivariable analysis 
The results of the multivariable analysis show that after adjusting for all the 

covariates methamphetamine users had approximately 50% greater odds of 

periodontal disease as compared to non-users, whereas the odds among users of 

other drugs (heroin and cocaine) was not different from non-users (Table 5). In 

addition, older age, being male, belonging to an ethnic group other than non-

Hispanic whites, current and former smoking, having less than a college education, 

being a nondrinker (relative to moderate drinking), and having fewer than 20 teeth 

were associated with increased odds of periodontal disease.  

Table 5: Adjusted odds of moderate or severe periodontal disease.  
Variable  Odds ratio  95% CI p-value 
Non-Users 
Methamphetamine users                
Other drugs users 

Ref. 
1.54 
0.81 

 
1.05-2.24 
0.66-1.16 

 
0.03 

Gender  
Female 
Male  

 
Ref. 
2.13 

 
 
1.89-2.39 

 
 
<.0001 

Race  
Non- Hispanic White 
Mexican American  
Other Hispanic 
Non-Hispanic Black 
Other races including multi-racial 

 
Ref. 
2.67 
1.70 
2.53 
2.25 

 
 
2.17-3.28 
1.40-2.07 
2.01-3.19 
1.73-2.94 

 
 
<.0001 

Age  1.06 1.05-1.07 <.0001 
Smoking status  
Non-Smoker  
Current Smoker  
Former Smoker 

 
Ref. 
3.37 
1.44 

 
 
2.93-3.88 
1.23-1.70 

 
 
<.0001 

Teeth  
=>20 
=<19 

 
Ref. 
2.18 

 
 
1.67-2.86 

 
 
<.0001 

Education  
College grad 
Less than high school 

 
Ref.  
3.78 

 
 
2.76-4.99 

 
 
<.0001 
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High school grad 
Some college, AA degree 

2.43 
1.74 

1.96-3.02 
1.37-2.21 

Alcohol Use 
Moderate drinker 
Non-drinker  
Heavy drinker  

 
Ref. 
1.3 
1.2 

 
 
1.08-1.61 
0.93-1.48 

 
 
0.01 

 
 
 

              DISCUSSION  

 
Data from NHANES 2009-2014 were analyzed to investigate the association 

between periodontitis and methamphetamine use among US adults. In this 

nationally representative sample, approximately 6% reported using 

methamphetamine at some point in their lifetime. The results of the study suggest 

that there is a statistically significant association between methamphetamine use 

and periodontal disease.  In our analysis using the modified CDC/AAP definition of 

periodontitis, methamphetamine users had higher odds of having moderate or 

severe periodontitis than non-drug users after adjusting for important covariates. 

The findings from our study concur with the findings of previous studies 

which report an increased prevalence of periodontal disease among 

methamphetamine users. Analyses of cross-sectional surveys, as reported by 

Spolsky et al. (2018) found a high prevalence of moderate and severe periodontal 

disease in moderate/heavy methamphetamine users as compared to light 

methamphetamine users. The study by Spolsky et al.,2018 consisted of nearly 600 

dentate participants, all methamphetamine users, who were categorized on their 
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self-reported history of methamphetamine use. Participants who used 

methamphetamine for less than 10 days of the past 30 days were categorized as 

“light” and more than 10 days were categorized as moderate/heavy users. The CDC-

AAP classification was used for the classification of periodontal disease. A limitation 

of the Spolsky et. al.,2018 study was the lack of a control group of non-users, 

whereas our study analyzed and was able to show significant differences in the odds 

of periodontal disease amongst the methamphetamine users, relative to non-users 

as well as other drug users (cocaine & heroin). Moreover, the findings of Spolsky et 

al.,2018 suggest that current cigarette smoking does not significantly increases the 

risk of periodontal disease, whereas the majority of the research, including our 

current study, concludes that cigarette smoking is a significant, independent risk 

factor (Leite et al., 2018). Another cross-sectional study by Ye et al.,2018 showed 

that methamphetamine use had a detrimental effect on periodontal health, which 

agrees with the results of our study.  There were high CPI (Community Periodontal 

Index) scores in users who consumed methamphetamine for more than 4 years as 

compared to the ones who used it less than 4 years. A case control study by Rommel 

et al.,2016 also showed similar results, specifically that gingival bleeding and 

periodontal disease were significantly higher in methamphetamine users. In 

addition, our study did not find an increased odds of periodontal disease among 

users of cocaine, which contradicts earlier studies that showed increased 

periodontal disease amongst cocaine users (Bahdila et al., 2020). A possible reason 
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could be the difference in analysis of the drug use variable, as we pooled the cocaine 

users with heroin users, while Bahdila et al.,2020 study examined the exclusive 

association between cocaine use and periodontitis.  

Strengths  

The principal strength of this study is the use of a large dataset from a 

nationally representative sample that used a Full Mouth Periodontal Examination 

(FMPE) measured at six sites per tooth (CDC/AAP definition). To our knowledge, 

this is the first cross-sectional study performed with a nationally representative 

sample to study the association between methamphetamine use and periodontal 

disease. Therefore, the findings of this study are likely generalizable to the United 

States population. Our study also controlled for multiple potential confounders 

related to periodontitis and methamphetamine use, along with socio-demographic 

variables.  

 

Limitations 

This study has several limitations. The questionnaire data in NHANES is self-

reported and is subject to recall and reporting bias issues. Due to the sensitive 

nature, self-reported illegal drug use patterns and other relevant information could 

be underreported. A case control study from Australia found that there was under 

reporting associated with methamphetamine use pattern and one of the reasons 

could be social stigma (Chalmers et al., 2016).  
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The current study identified methamphetamine users from the NHANES 

questionnaire as those who reported using it more than once during their lifetime, 

which combined the true current users with those who quit at varying times in the 

past. While it is not clear how long the periodontal effects of methamphetamine use 

persist after quitting, this likely resulted in our study having underestimated the 

true odds of periodontal disease due to methamphetamine use. Although NHANES 

has data on time since last use and frequency of current use, further exploration of 

these specifics was limited by the small sample size of methamphetamine users. 

Because other studies report bidirectional associations between underlying chronic 

health conditions and periodontal disease (Kim et al., 2006), a potential limitation of 

our study is that we did not explore the effects of other health conditions, such as 

diabetes, on the true relationship between methamphetamine use and periodontal 

disease. However, given the relatively young age of the methamphetamine users, we 

do not expect the results to differ substantially.  

 

Conclusion  

Our study could likely have significant public health and clinical implications. 

Knowing that methamphetamine users have an increased risk for periodontal 

disease, dentists can be more meticulous in screening and clinical management of 

the patients who report methamphetamine and drug use. Including screening for 

drug misuse and improving understanding of the health implications should be a 
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part of the professional education of dentists. Studies suggest that about one-half of 

dentists do not agree that drug screening should be part of their professional role, 

with the most prominent reason for this attitude being the lack of experience and 

knowledge about the issue (Parish et al., 2015). Hence, there is a need to educate 

dentists about the evidence-based best screening practices and knowledge about 

drug misuse on dental and overall health of an individual, to avoid the short and 

long- term consequences of methamphetamine use, and so patient referrals can be 

made for medical care of their addiction. 
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