
 
54 

 
 
 
 
 

 

Hatice AKKAYA 1, a 

Feyza KELLECİ ÇELİK 2, b 

1 Health Sciences 
University, Faculty of 
Pharmacy, Department of 
Biochemistry, 34668, 
Istanbul, TURKIYE 

2 Vocational School of 
Health Services, 
Karamanoğlu Mehmetbey 
University, 70200, 
Karaman, TURKIYE 

a ORCİD: 0000-0001-7276-6919 
b ORCİD: 0000-0003-4874-6648 

 

 

 

 

 

 

 

 

 

 

Received : 29.11.2022 
Accepted : 23.01.2024 

 

 

 

 
 

 
 
 
 
 
 
 

 
 

 

Epidemiological Research on Ecstasy and Marijuana 

Objective: The main objective of this study is to assess the interest in commonly abused and co-
consumed illegal drugs, ecstasy and marijuana (also known as 3,4-
methylenedioxymethamphetamine (MDMA) and tetrahydrocannabinol (THC), respectively), utilizing 
google trends data. The primary goal of this study is to assess the interest in commonly abused 
and co-consumed illegal drugs, ecstasy and marijuana (also known as 3,4-
methylenedioxymethamphetamine (MDMA) and tetrahydrocannabinol (THC), respectively), utilizing 
google trends data. 

Materials and Methods: A retrospective analysis was conducted based on google trends between 
2004 and 2021, utilizing the keywords ecstasy and marijuana in Turkiye (T) and world (W). Relative 
Search Volumes (RSV) were assessed using the GraphPad statistical method. 

Results: During the period of 2007-2021, the increasing trend in interest for ecstasy (T) and 
marijuana (W) persisted and was statistically significant (*p<0.05). However, the interest in 
marijuana (T) and ecstasy (W) statistically decreased in the third five-years period compared to the 
second five-years period (*p<0.05). Additionally, a positive linear relationship for these drugs was 
observed both in T and W (r=0.2232; p<0.001 and r=0.4609; p<0.0001, respectively).  

Conclusion: In utilizing this technology, insights can be drawn to prevent and address the 
worldwide public health issue of drug demand, supply, and addiction. 

Key Words: Ecstasy, google trends, marijuana, MDMA, THC  

Ekstazi ve Esrar Üzerine Epidemiyolojik Araştırma 

Amaç: Bu çalışmanın temel amacı, sıklıkla kötüye kullanılan ve birlikte tüketilen yasadışı 
uyuşturucular olan extacy ve marihuanaya (aynı zamanda sırasıyla 3,4-
metilendiyoksimetamfetamin (MDMA) ve tetrahidrokanabinol (THC) olarak da bilinir) olan ilgiyi 
google trend verileri kullanarak değerlendirmektir. 

Gereç ve Yöntem: 2004-2021 yılları arasında, Türkiye (T) ve dünyada (W) ekstazi ve esrar 
anahtar kelimeleri kullanılarak google trendse dayalı olarak geriye dönük bir analiz gerçekleştirildi. 
Göreceli Arama Hacimleri (RSV), GraphPad istatistiksel yöntemi kullanılarak değerlendirildi. 

Bulgular: 2007-2021 döneminde, ekstazi (T) ve esrar (W) ilgisindeki artış eğilimi devam etmiş ve 
istatistiksel olarak anlamlı bulunmuştur (*p<0.05). Esrar (T) ve ekstazi (W) ise üçüncü beş yıllık 
dönemde ikinci beş yıllık döneme göre istatistiksel olarak azalmıştır (*p<0.05). Ayrıca, bu ilaçların 
T'de ve W’da pozitif doğrusal bir ilişkiye sahip olduğu belirlenmiştir (sırasıyla r=0.2232; p<0.001 
and r=0.4609; p<0.0001).  

Sonuç: Bu teknoloji ile dünya çapında bir halk sağlığı sorunu olan uyuşturucu talebini, arzını ve 
bağımlılığını önlemek için çıkarımlar yapılabilir. 

Anahtar Kelimeler: Ekstazi, google trends, esrar, MDMA, THC 

Introduction 

Psychoactive substances represent a prevalent and frequently favored category 
among contemporary youth, primarily for recreational purposes (1). Within this 
classification, MDMA colloquially known as ecstasy or molly, stands out as a prominent 
substance. Functioning as a psychoactive drug, MDMA elicits its effects by augmenting 
the activity of serotonin, dopamine, and norepinephrine neurotransmitters (2). 
Recognized for its classification within the amphetamine drug category and its 
manifestation of hallucinogenic effects (3,4), MDMA captures attention due to the varied 
sensations reported by users. The drug is characterized by a swift elevation in MDMA 
concentration in the bloodstream post-ingestion, initiating within 30 minutes and peaking 
approximately 2 hours later (5). However, this pleasurable experience concludes 
roughly 5 hours later with a subsequent decrease in serotonin levels (6). 

In addition to MDMA, another class of substances, namely synthetic cannabinoids, 
has gained prominence. Marketed under common aliases such as marijuana, hemp, K2, 
spice (7), and synthetic cannabis (8), these substances were promoted as herbal 
incense or herbal smoking blends (9). Synthetic cannabinoids operate by binding to the 
same receptors as cannabinoids (THC) and cannabidiol (CBD) found in cannabis plants 
(10). The effects of Delta-9-THC, a key component, are mediated through partial agonist 
activity at the cannabinoid receptor CB1 in the central nervous system, as well as at the 
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CB2 receptor expressed in immune system cells (11). 
Following metabolism, THC is primarily converted to 11-
OH-THC in the body (12) and subsequently excreted in 
the feces and urine (13). 

The internet, functioning as a medium that includes 
platforms like google, serves as a facilitator for the 
dissemination of user-shared experiences related to 
substance use through reports. This virtual space plays 
a significant role in the analysis of the temporal 
popularity of prominent search queries on google, 
accessible in different languages and geographic 
regions. The metric utilized for this analysis is termed as 
RSV, determined by the monthly scores provided by 
google trends. These scores are graphically 
represented, with the peak value of 100 representing the 
highest google search volume for one or more specified 
keywords (14). Today, analyses based on mathematical 
equations are gaining significance in the field of 
healthcare (15). Similarly, google trends studies rely on 
statistical data comparably. 

The study aims to analyze interest fluctuations in 
ecstasy and marijuana between 2004 and 2021, explore 
their potential correlation in searches, identify substance 
abuse patterns, and assess public interest using google 
trends data. 

Strengths and limitations of this study 

Strengths: Google trends data is instrumental in 

identifying the increasing interest in drug abuse and 
addictive substances. 

It serves as a valuable resource for enhancing 
public awareness and evaluating shifts in information-
seeking behaviors related to highly addictive substances 
with medicinal applications, such as amphetamine and 
THC. 

Limitations: Google trends data is only accessible 

at the state level, potentially compromising user privacy 
by providing personal data without their explicit 
knowledge. This limitation affects the 
comprehensiveness of search volume analysis. 

Web-Searched Research Questions: 

What are the subjective effects of ecstasy? 

What is the mechanism of action for ecstasy? 

How does marijuana impact casual users? 

How does marijuana affect children when they first 
start using it? 

How does marijuana influence a woman's body? 

How does marijuana impact older adults? 

What is the impact of regular medical marijuana 
use on patients' lives? 

Materials and Methods  

Data Collection: In this research, the 'all 

categories' option was selected as the search category, 
and the most prevalent drugs in the public were 
identified using the keyword 'drug misuse'. Utilizing 
google trends, the 'Subject' field was explored by 

entering the most commonly used names in society, 
namely 'ecstasy' and 'marijuana', spanning from the 
earliest period (January 2004) to the present (November 
2021). Searches were conducted for both T and W. The 
outcomes of this search, presented in comma-
separated-values, were exported to an excel file for 
further analysis. 

Study Design: The primary results of monthly 

google RSV for T and W since 2004 for ‘ecstasy’ and 
‘marijuana’ were obtained and compared within four 
groups. The first period covers the years 2004-2006. 
The purpose of choosing this date range is that Turkiye's 
European Monitoring Centre for Drugs and Drug 
Addiction (EMCDDA) membership was initialed in 2004 
and accepted in 2007 (16). The other groups were 
formed by dividing them into five-year intervals between 
2007 and 2021. In the second step of the study, the 
relationship between interest in ‘ecstasy’ and ‘marijuana’ 
was examined, since drug users also tend to other 
addictive substances. 

Data is searched in English regarding the world 
scope and in Turkish for data limited to T (17). 
Translation of keywords has been confirmed using 
English-Turkish/Turkish-English translation using google 
translate. 

Statistical Analysis: Customized tables (18) were 

utilized to determine the sample size. GraphPad Prism 
6.00 (GraphPad Software, USA) was employed for data 
analysis. The normality of data was assessed using the 
Shapiro-Wilk normality test. Based on the results, the 
data from Turkiye did not exhibit a normal distribution. 
The Kruskal-Wallis test was employed, followed by the 
application of Dunn’s post-hoc test. Spearman's rho 
correlation analysis was also conducted. Our data 
obtained worldwide demonstrated a normal distribution. 
The one-way ANOVA test was applied, followed by the 
utilization of Tukey's post-hoc test.  Pearson correlation 
analysis was also used. Statistical significance was set 
at P values below 0.05. 

Results 

The investigation involved the querying of 'ecstasy' 
and 'marijuana' keywords on google trends spanning 
from January 2004 to December 2021, both within T and 
W. Beyond tracking the evolving interest in ecstasy and 
marijuana over the years, the study also delved into 
understanding the correlation between these two 
substances. 

In Turkiye, Relative Search Volume (RSV) values 
for ecstasy exhibited variations across four distinct time 
brackets (2004-2006, 2007-2011, 2012-2016, and 2017-
2021), registering values of 41.00 (16.00-94.00), 9.00 
(3.00-75.00), 12.00 (7.00-100.0), and 14.00 (6.00-
61.00), respectively. The initial period of 2004-2006 
displayed a significantly higher RSV compared to 
subsequent periods (*p<0.05). A subsequent rise was 
observed post-2007, with the 2007-2011 period showing 
a notable decline compared to the last two five-year 
spans (*p<0.05; Table 1A and Figure 1A). 
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Table 1. (A) Comparison of the RSV score of ecstasy (T) between 2004-2021 in terms of four different periods 

(*p<0.05). (B) Comparison of the RSV score of marijuana (T) between 2004-2021 in terms of four different (*p<0.05). 
(C) Comparison of the RSV score of ecstasy (W) between 2004-2021 in terms of four different periods (*p<0.05). (D) 
Comparison of the RSV score of marijuana (W) between 2004-2021 in terms of four different periods (*p<0.05).  

RSV scores in Turkiye  

(A) periods n median (min-max) p value test statistic 

E
c
s
ta

s
y
 2004-2006bcd 1095 41.00 (16.00-94.00) 

 
 
 
 

*p<0.05 
 
 
 
 
 

79.71 
2007-2011acd 1095 9.00 (3.00-75.00) 

2012-2016ab 1095 12.00 (7.00-100.0) 

2017-2021ab 1095 14.00 (6.00-61.00) 

(B)     

M
a
ri
ju

a
n
a

 2004-2006 bcd 1095 55.50 (25-100) 68.49 

2007-2011ac 1095 35.50 (18.00-63.00)  

2012-2016abd 1095 41.00 (25.00-100.0)  

2017-2021ac 1095 32.00 (22.00-100.0)  

RSV scores World 

(C) periods n mean ± std p value test statistic 

E
c
s
ta

s
y
 2004-2006bd 1095 75.67 ± 11.49 

 
 
 
 

*p<0.05 
 
 
 
 
 

38.34 

2007-2011acd 1095 59.37 ± 5.17  

2012-2016bd 1095 73.83 ± 9.75  

2017-2021abc 1095 65.60 ± 8.94  

(D)     

M
a
ri
ju

a
n
a

 2004-2006b 1095 76.42 ± 12.22 38.25 

2007-2011acd 1095 62.40 ± 6.5  

2012-2016b 1095 77.95 ± 9.41  

2017-2021b 1095 79.55 ± 11.23  

a-d values with different letters within a row were significantly different (*p<0.05) 
a p<0.05 compared to the 2004-2006 period 
b p<0.05 compared to the 2007-2011 period 
c p<0.05 compared to the 2012-2016 period 
d p<0.05 compared to the 2017-2021 period 
std: standard deviation 

 
Figure 1. (A) Comparison of the RSV score of ecstasy (T) between 2004-2021 in terms of four different periods (*p<0.05). (B) 
Comparison of the RSV score of marijuana (T) between 2004-2021 in terms of four different periods (*p<0.05). (C) Comparison of the 
RSV score of ecstasy worldwide between 2004-2021 in terms of four different periods (p<0.05). (D) Comparison of the RSV score of 
marijuana worldwide between 2004-2021 in terms of four different periods (p<0.05). 
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For marijuana (T) RSV values, analysis covered 
the same time intervals (2004-2006, 2007-2011, 2012-
2016, and 2017-2021), revealing values of 55.50 (25-
100), 35.50 (18.00-63.00), 41.00 (25.00-100.0), and 
32.00 (22.00-100.0), respectively. The period of 2012-
2016 indicated an upswing compared to the initial and 
final five-year periods (p<0.05; Table 1B and Figure 1B). 

On a W scale, the RSV values for ecstasy over four 
periods (2004-2006, 2007-2011, 2012-2016, and 2017-
2021) were 75.67±11.49, 59.37±5.17, 73.83±9.75, and 
65.60±8.94, respectively. RSV values between 2004-
2006 and 2012-2016 significantly exceeded those of 
2007-2011 and 2017-2021 (*p<0.05; Table 1C and 
Figure 1C). 

Similarly, W RSV values for marijuana during the 
same four periods were 76.42±12.22, 62.40±6.5, 
77.95±9.41, and 79.55±11.23, respectively. Although a 
notable decrease in RSV values occurred between 
2007-2011 compared to 2004-2006 (*p<0.05), the last 
two time periods demonstrated a significant increase 
(*p<0.05; Table 1D and Figure 1D). 

Correlation coefficients were computed for each 
keyword, employing Spearman’s rho correlation analysis 
to establish the relationship between the interest in 
ecstasy (T) and marijuana (T). The findings revealed a 
significant positive correlation, albeit with a low strength 
(r=0.2232), between the levels of interest in ecstasy (T) 
and marijuana (T) (p<0.001). Consequently, the interest 
in ecstasy (T) and marijuana (T) exhibited a 
simultaneous increase with a modest degree of 
association. The variables were found to explain 
approximately 5% of the variance observed in each 
other (Table 2). 

Pearson correlation analysis was employed to 
assess the relationship between interest in ecstasy (W) 
and marijuana (W). The worldwide interest in ecstasy 
and marijuana exhibited a moderate correlation 
(r=0.4609) and was significantly positive (p<0.0001). 
This indicates that there is a substantial connection 
between the levels of interest in ecstasy (W) and 
marijuana (W). The variance explained by the variables 
in relation to each other was calculated to be 21.24% 
(Table 3). 

Table 2. Correlation between RSV values of ecstasy (T) 

and marijuana (T) between 2004-2021 

 Ecstasy (T) 

Spearman’s rs p 

Marijuana (T) 0.2232*** 0.001 

Data represents as Spearman’s rho correlation coefficients (rs) 
and p values [***Correlation is significant at the 0.001 level 
(two-tailed)] 

 

 

Table 3. Correlation coefficient between RSV values of 

ecstasy (W) and marijuana (W) between 2004-2021 

 
Ecstasy (W) 

Pearson’s r p 

Marijuana (W) 0.4609**** 0.0001 

Data represents as Pearson’s correlation coefficients (r) and p 
values [****Correlation is significant at the 0.0001 level (two-
tailed)].  

Discussion 

Drug abuse and the use of addictive substances 
stand as prominent subjects within the realm of 
pharmaceutical toxicology. Medical toxicologists are 
frequently sought for consultations in treating individuals 
grappling with addiction to various substances, including 
alcohol, tobacco, heroin, lysergic acid, or others, across 
a spectrum of care settings (19). Notably, many highly 
addictive substances, such as amphetamine and THC, 
also possess legitimate medical applications. The illicit 
misuse of amphetamine, employed medicinally for 
attention deficit-hyperactivity disorder (ADHD), has 
become widespread in contemporary society (20). THC, 
the active component in marijuana, finds application as 
an anti-vomiting drug for cisplatin-induced vomiting (21). 

MDMA ecstasy and cannabis, illicit substances 
prevalent in numerous countries, are frequently co-
consumed. These substances take a forefront among 
addictive agents. An in vivo study observed that acute 
MDMA administration mitigated physical somatic 
withdrawal symptoms in THC-dependent mice (22). In 
the study, epidemiological evidence was presented to 
establish a correlation between drug use and supply. 
The findings elucidate a positive relationship between 
ecstasy and marijuana in both T and W since 2004. 
Recreational ecstasy/MDMA users commonly abuse 
cannabis, to mitigate the initial psychostimulant effects of 
MDMA and alleviate post-MDMA mood drops (23). 
Additionally, preclinical studies administering MDMA with 
THC aimed to provide neuroprotection and/or prevent 
toxicity, revealing that this combination induced 
hyperthermia while reducing hyperactivity (23). The 
escalation in MDMA and THC search volumes suggests 
their potential individual and combined usage. 

Young individuals frequently combine legal and 
illegal drugs for recreational purposes. The United 
Nations European Drug Report highlights the co-use of 
marijuana and ecstasy among the young adult 
population (24). Despite marijuana being utilized to 
enhance psychotherapy effects in the 1970s, its 
contemporary usage has become illegal in various 
countries (25). Between 2005 and 2010, tranquilizer and 
sedative abuse constituted around 40% of all drug use in 
Europe (26). Opioid abuse is reported more frequently in 
men who use marijuana, tobacco, and alcohol (27). 
Ecstasy, having evolved into one of the psychostimulant 
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drugs for world recreational use, is particularly favored in 
nightlife settings (24). Hence, factors contributing to 
substance abuse can be assessed at individual, 
community, and societal levels, including peer norms 
(28). 

Correlation analysis is crucial for understanding the 
relationship between public interest in ecstasy and 
marijuana, both in T and W. Factors such as police 
enforcement, anxiety regarding drug use, and potential 
health threats can negatively impact drug demand. The 
positive correlation between the RSV values of these 
drugs in T and W suggests that these two substances 
were collectively evaluated in search profiles as 
keywords. Turkiye's EMCDDA membership discussions 
and the initiation of trend data worldwide have been 
ongoing since 2004. Search data have progressively 
improved over time, leading to higher RSV values in the 
first two years. When evaluating this timeframe 
separately, the RSV values from the initial two five-year 
periods surpass those of the last five years. Our study 
reveals that, when examining the last five years 

independently, the interest in marijuana searches 
surpassed that of ecstasy on a W scale, with a similar 
trend observed in T. While interpreting spikes in search 
volume may pose challenges, it undoubtedly elevates 
awareness of potential threat situations. This period 
might have been influenced by predictors such as police 
inspections, concerns, and health threats, which are 
crucial determinants of drug demand and supply. 

As a valuable and easily accessible source of 
search data, google trends utilizes information 
accumulated over the years (29). This study, by 
presenting multi-year data on trends in illicit drug use, 
while not specifying a particular geographical location 
and lacking individual factor data, contributes to law 
enforcement's ability to respond effectively to drug 
production and distribution networks. Consequently, 
google trends, reflecting the intelligence and habits of a 
vast web search population and an internet-dependent 
society, facilitates the tracking of drug demand, supply, 
and addiction at a faster pace than traditional systems. 

References

1. Meyer JS. 3,4-methylenedioxymethamphetamine (MDMA): 
Current perspectives. Subst Abuse Rehabil 2013; 4: 83-
99.  

2. Papaseit E, Pérez-Mañá C, Torrens M, et al. MDMA 
interactions with pharmaceuticals and drugs of abuse. 
Expert Opin Drug Metab Toxicol 2020; 16(5): 357-369. 

3. Holze F, Vizeli P, Müller F, et al. Distinct acute effects of 
LSD, MDMA, and D-amphetamine in healthy subjects. 
Neuropsychopharmacology 2020; 45(3): 462-471.  

4. Freye E. Pharmacology of Cocaine. In: Joseph VL (Editor).  
Pharmacology and Abuse of Cocaine, Amphetamines, 
Ecstasy and Related Designer Drugs. Dordrecht: Springer, 
2009; 49-60. 

5. Reyes-Parada M, Iturriaga-Vasquez P, Cassels BK. 
Amphetamine derivatives as monoamine oxidase 
inhibitors. Front Pharmacol 2020; 10: 1590. 

6. Betzler F, Viohl L, Romanczuk-Seiferth N. Decision-
making in chronic ecstasy users: A systematic review. Eur 
J Neurosci 2017; 45(1): 34-44.  

7. Banister SD, Stuart J, Kevin RC, et al. Effects of 
bioisosteric fluorine in synthetic cannabinoid designer 
drugs JWH-018, AM-2201, UR-144, XLR-11, PB-22, 5F-
PB-22, APICA, and STS-135. ACS Chem Neurosci 2015; 
6(8): 1445-1458.  

8. Macher R, Burke TW, Owen SS. Synthetic marijuana. FBI 
Law Enforcement Bulletin 2012; 81(5): 17-22.  

9. Mills B, Yepes A, Nugent K. Synthetic Cannabinoids. Am J 
Med Sci 2015; 350(1): 59-62. 

10. Pertwee RG. The diverse CB1 and CB2 receptor 
pharmacology of three plant cannabinoids: Delta9-
tetrahydrocannabinol, cannabidiol and delta9-
tetrahydrocannabivarin. Br J Pharmacol 2008; 153(2): 199-
215. 

11. Howlett AC, Abood ME. CB1 and CB2 receptor 
pharmacology. Adv Pharmacol 2017; 80: 169-206.  

12. Goullé JP, Saussereau E, Lacroix C. Pharmacocinétique 
du delta-9-tétrahydrocannabinol (THC) (Delta-9-
tetrahydrocannabinol pharmacokinetics). Ann Pharm Fr 
2008; 66(4): 232-244.  

13. Fitzgerald KT, Bronstein AC, Newquist KL. Marijuana 
poisoning. Top Companion Anim Med 2013; 28(1): 8-12.  

14. Lippi G, Mattiuzzi C, Cervellin G. Is digital epidemiology 
the future of clinical epidemiology? J Epidemiol Glob 
Health 2019; 9(2): 146.   

15. Karaduman G, Kelleci Çelik F. A multivariate interpolation 
approach for predicting drug LD50 value. Journal of 
Faculty of Pharmacy of Ankara University 2024; 48(1): 3-3. 

16. EMCDDA. “Annual report 2007 Web site”. 
https://www.emcdda.europa.eu/news/2007/summary 
selected-issues_en/ 20.01.2022. 

17. Çimke S, Yıldırım Gürkan D. Determination of interest in 
vitamin use during COVID-19 pandemic using Google 
Trends data: Infodemiology study. Nutrition 2021; 85: 
111138.  

18. Gürbüz S, Şahin F. Sosyal Bilimlerde Araştırma 
Yöntemleri. Ankara: Seçkin Yayıncılık, 2014. 

19. Laes JR. The integration of medical toxicology and 
addiction medicine: A new era in patient care. J Med 
Toxicol 2016; 12(1): 79-81. 

20. Moran LV, Ongur D, Hsu J, et al. Psychosis with 
methylphenidate or amphetamine in patients with ADHD. 
N Engl J Med 2019; 380(12): 1128-1138.  

21. Ray AP, Griggs L, Darmani NA. Delta 9-
tetrahydrocannabinol suppresses vomiting behavior and 
Fos expression in both acute and delayed phases of 
cisplatin-induced emesis in the least shrew. Behav Brain 
Res 2009; 196(1): 30-36.  

22. Touriño C, Maldonado R, Valverde O. MDMA attenuates 
THC withdrawal syndrome in mice. Psychopharmacology 
(Berl) 2007; 193(1): 75-84.  



 
 
 
Volume: 38, Issue: 1                                    Epidemiological Research on Ecstasy and Marijuana                                     March 2024 
 
 

 
59 

 
 
 
 
 

23. Schulz S. MDMA & cannabis: a mini-review of cognitive, 
behavioral, and neurobiological effects of co-consumption. 
Curr Drug Abuse Rev 2011; 4(2): 81-86.  

24. UNODC. “World drug report Web site”. 
https://wdr.unodc.org/wdr2019/ 20.01.2022. 

25. Vermetten E, Yehuda R. MDMA-assisted psychotherapy 
for posttraumatic stress disorder: A promising novel 
approach to treatment. Neuropsychopharmacology 2020; 
45(1): 231-232.   

26. UNODC. “World drug report Web site”. 
https://www.unodc.org/unodc/en/data-and-analysis/WDR-
2012.html/ 20.01.2022. 

27. Osborne V, Serdarevic M, Crooke H, et al. Non-medical 
opioid use in youth: Gender differences in risk factors and 
prevalence. Addict Behav 2017; 72: 114-119. 

28. Siste K, Nugraheni P, Christian H, et al. Prescription drug 
misuse in adolescents and young adults: An emerging 
issue as a health problem. Curr Opin Psychiatry 2019; 
32(4): 320-327. 

29. Jun SP, Yoo HS, Choi S. Ten years of research change 
using google trends: From the perspective ofbig data 
utilizations and applications. Technological Forecasting 
and Social Change 2018; 130: 69-87.  

 


