
Department of Addiction Science, School of Graduate Studies, Sahmyook University Gongneung Nowon-gu P.O. Box 118,130-650, Seoul, Korea

Corresponding author: Baronese Peters, Ph. D., Department of Addiction Science and Department of Psychology
Sahmyook University Gongneung Nowon-gu P.O. Box 118,130-650, Seoul, Korea Tel.: +82-10-2641-4707; Email: baronesepeters@syu.ac.kr 

This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) (http://
creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is 
properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact reprints@pulsus.com

Addict Clin Res 2021
1

Associations Between Early Onset of Smoking, Drug, Alcohol Abuse, 
Nicotine Dependence and Substance Use Disorder Severity: An 

Inpatient Study 
Mei Lin C. Valencia, M.P.H., Baronese Peters, Ph.D., Narcie Faith Pilon Amista, Ph.Dc.

(starting at age ≤10 years) for males and females were a odds ratio (OR)=20.9, 
95% confidence interval (CI)=7.6-57.6 and aOR=26.7, 95% CI=7.4-95.9, 
indicating significant (P<.05) low to moderate nicotine dependence. The 
prevalence rates of high alcohol severity, methamphetamine lifetime use, 
and cannabis lifetime use were aOR=2.17, 95% CI=0.95-4.97), aOR=1.17, 
95% CI=0.41-3.31, aOR=3.23, 95% CI= (1.10-9.46), which were found to be 
significant from the onset of smoking and substance use (P<.05). 

Conclusion: This study suggests the need for firmer implementation of 
nicotine cessation programs and bans on any type of smoking activity by 
patients both within and outside therapeutic drug treatment rehabilitation 
centers in the Philippines. 

Keywords: nicotine, Fagerström Test for Nicotine Dependence, nicotine 
dependence, Addiction Severity Index, addiction severity, addiction, onset

Introduction: This study assessed the association between early onset 
of smoking and substance abuse with nicotine dependence, the extent of 
substance abuse, and the probability of relapse.

Methods: Self-reported data were collected from 632 patients from 5 drug 
treatment facilities in the Philippines from July 2019 to September 2019, 
selected locations into two National Capital Region-Manila, Region VI and 
VII (Southwestern Tagalog Regions), and XI (partly BARMM-Bangsamoro 
Autonomous Region in Muslim Mindanao) Davao City Treatment 
Rehabilitation Center for Drug Dependents.

Results: The 5th Edition of the Addiction Severity Index and the Fagerström 
Test for Nicotine Dependence were used to assess drug and alcohol use 
and nicotine dependence severity, respectively. The sample consisted of 
approximately 45.57% non-nicotine-dependent former smokers and 54.43% 
nicotine-dependent current smokers. The prevalence rates of smoking onset 

INTRODUCTION

Among the substance use disorders (SUDS), nicotine dependence is the most 
difficult to overcome and requires the longest recovery time 1,2. According 
to the National Institute on Drug Abuse, cigarette smoking increases the 
likelihood of relapse among people in recovery programs. Cigarettes, which 
contain harmful chemical compounds, are extensively used by substance 
abusers, and the use of cigarettes increases health risk and mortality in 
this group 3. Despite the joint efforts of the World Health Organization 
Framework Convention on Tobacco Control and the Philippines 
Department of Health to regulate tobacco use and their endorsement of 
a plan to the tobacco tax, tobacco kills at least 87,600 Filipinos each year 
(240 deaths per day), one-third of whom are in the prime of their lives 4. 
Furthermore, despite evidence of nicotine’s addictive nature, addiction 
treatment and rehabilitation centers as well as psychiatric units have been 
reluctant to incorporate the relevant dependence treatment modalities into 
their programs 5,6. 

The 5th Edition of the Addiction Severity Index (ASI) 7 and the Fagerström 
Test for Nicotine Dependence (FTND)8 have been widely used to assess the 
severity of chemical dependence 3. It has been reported that those who are 
dependent on drugs or alcohol are more likely than those who are not to be 
smokers 9,10. These individuals are also more likely to be heavy smokers who 
experience nicotine dependence 11. In this context, awareness campaigns 
and efforts to promote smoke-free rehabilitation centers are urgently needed. 
Although the literature depicts the interconnected relationship between 
cigarette smoking and the use of addictive substances such as alcohol, cocaine, 
heroin, cannabis, amphetamines, and methamphetamine 3,5,12 there is still 
a need for further studies on nicotine dependence and the application of 
methods of overcoming it in treatment programs for dependence on other 
substances 13. 

RESEARCH PROBLEMS

This study aimed to: (1) investigate the association of nicotine dependence 

with early onset of smoking and use of other addictive substances, (2) in the 
drug treatment and rehabilitation center setting, make inferences regarding 
the role of nicotine dependence in SUDs based on the onset of smoking, 
and (3) make inferences regarding the likelihood of relapse and its severity.

METHODS

Study Design

The survey respondents were 632 patients (ranging in age from 14 to 60 
years) who were participating in a therapeutic program for 6 to 12 months, 
depending on whether their treatment was voluntary or mandatory due to 
criminal conviction, respectively. Logistic regression was used to analyze the 
inferences of the onset of smoking.

Ethics

This study was approved by the Institutional Review Board of Sahmyook 
University (approval no. #2-1040781-AB-N01-2017106HR). Coordinating 
clinical supervisors, trained medical staff, and field data researchers obtained 
written informed consent from the participants.

Measures

Data were analyzed using STATA/MP 14.0 (STATA Corp., College Station, 
TX, USA), using a significance level of <.05. Respondents with a history of 
cigarette use were classified as non-nicotine dependent former smokers (those 
who had smoked at least 100 cigarettes over their lifetime but who no longer 
smoked), and nicotine-dependent current smokers (those who had smoked 
at least 100 cigarettes over their lifetime and still smoked).  According to 
National Institute on Drug Abuse, time frames for diagnosis depended on 
the preliminary assessment, and ranged from 6 months to 24 months 14-16. 
Multivariate logistic regression was conducted to make inferences regarding 
outcomes and describe potential practical results for each independent 
variable. We also considered the possibility of multicollinearity during result 
interpretation. The variance inflation factor was 2.65 and 2.11 for males 
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and females, respectively. The interaction effect produced an improvement 
in the Hosmer-Lemeshow goodness-of-fit test, indicating that the p-value for 
the overall model average predicted probabilities of Chi-squared= 396.11 
(p=0.05) and Chi-squared=240.8 (p=0.0003). The degree of freedom (DF) 
for each model for the onset of smoking in males and females was 390 and 
229, respectively. 

 Variables and Definitions

In this study, early onset of nicotine dependence was described as the 
initiation of smoking at the age of 10 or under, when at least one entire 
cigarette was first smoked 17-19. The variables examined in this study 
included sociodemographic characteristics, regional location, marital status, 
educational attainment, income defined as poor: below ₱ 7,890 PHP low 
($156.38 USD): ₱ 7 890 to 15,780 PHP low to moderate ($156.38-$312.83 
USD): ₱ 15,780 to 31, 560 PHP ($156.38-$624.90 USD) , and moderate to 
high: ₱ 31,560 to 78,900 PHP ($624.90-$1,562.10 USD)  20, living status, 
number of dependents, and occupation, gathered from the inpatients’ self-
reports prior to admission.

RESULTS

Table 1 depicts the characteristics of the sample. The 632 inpatients included 
395 (62.50%) males and 237 (37.50%) females. The age range was 14 to 60 
years, with an average age of 34.1 years (standard deviation [SD]=9.11). Of all 
the inpatients in the 5 treatment facilities, 288 (45.57%) were non-nicotine-
dependent former smokers and 344 (54.43%) were nicotine-dependent 
current smokers. The average mean number of years since onset of smoking 
and substance use (drugs or alcohol) was 12.13 years (SD=8.12) and 17.9 
years (SD=8.15), respectively. Based on the inpatients’ self-reports regarding 
alcohol or drug use over the past 30 days and over a lifetime (number of 
years), average alcohol use (any use at all, 30 days) was 15.5 days (SD=7.80) 
and 5.91 years (SD=5.57), respectively. Average methamphetamine use was 
15.07 days (SD=8.65) and 6.22 years (SD=5.84), respectively. The average 
cannabis (marijuana) use was 15.54 days (SD=7.80) and 6.22 years (SD=5.84), 
respectively. 

Table 1. Characteristics of the Participants

Characteristic Percentage or Mean ±SD
Age 34.10±9.11

Gender
     Male 395 (62.50%)

     Female 237 (37.50%)
Education   2.21±0.79

Income 1.26±1.38
Living status 1.02±1.04
Marital status 0.75±1.16

No. of dependents 1.17±1.80
Department of Health Drug Treatment 

and Rehabilitation Center
Treatment duration 6.48±1.66

Fagerström Test for Nicotine 
Dependence

     Former smoker, non-nicotine 
dependent      288 (45.57 %)

     Smoker, nicotine dependent 344 (54.43 %)
     Onset of smoking/age of initiation 12.13± 8.12
5th Edition of the Addiction Severity 

Index (primary substance use)
     Alcohol (any use at all, 30 days) 15.5±7.80

     Alcohol (number of years) 5.91±5.57
   Methamphetamines (number of days) 15.07± 8.65

     Methamphetamines (number of 
years) 6.22±5.84

     Cannabis (marijuana) number of 
days 15.54±7.80

     Cannabis (marijuana) number of 
years 3.88±2.70

     Onset of alcohol and illicit drug use 17.9± 8.15

As depicted in for the prevalence rates of moderate nicotine dependence, the 
odds ratio (OR) was 17.84 and the 95% confidence interval (CI) was 6.77-
47.02 among the males, and the aOR was 9.70 and the 95% CI was 2.43-38.7 
among the females, after adjusting for age, sex, and socioeconomic factors. 
The severity of nicotine dependence increased to an aOR of 18.03 and a 
95% CI of 6.63-49.07 among the males and an aOR of 31.39 and a 95% 
CI of 8.58-114.8 among the females. Moreover, having an occupation was 
significantly higher among males (aOR=3.39, 95% CI=1.53-7.49) compared 
with females (aOR=3.39, 95% CI=0.99-11.52). Figure 1 to 3, presents the 
early onset of smoking (below 10 years old) and the increasing use of alcohol, 
methamphetamine and cannabis substance use severity as age progress. 
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DISCUSSION

Previous studies have reported a history of cigarette smoking among as many 
as three-fourths of adults with SUDs 18,21-23. Several possible reasons have 
been cited for the increase in the likelihood of relapse owing to smoking, 
such as cigarette smoking becoming a “pull” for illicit drug use and nicotine 
dependence leading to increased alcohol and drug use 18,24. This study 
supports findings of the National Institute on Drug Abuse that indicate 
nicotine dependence increases the likelihood of relapse among inpatients 
with SUDs 25. In our study, early onset of nicotine dependence was described 
as the initiation of smoking at the age of 10 and below, and when at least 
one entire cigarette was first smoked 17,26,27. Likewise, the early onset 
of alcohol consumption and use of drugs such as methamphetamine and 
cannabis are significant factors of nicotine dependence in adult (lifetime) 
SUD 19,21,28. In recent years, the government has taken active measures 
to reduce the use of tobacco in the Philippines 4,29. Smoking onset before 
10 and below years of age has been found to be strongly associated with 
nicotine dependence, supporting the research identifying onset age as a 
potential risk factor for SUD relapse among patients with alcohol use (53%), 
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methamphetamine use (41%), and marijuana use (42%) 18,19,22. For 
current smokers, nicotine dependence increases the risk of drug recurrence 
by 53.43%. Nonetheless, 45.57% of non-nicotine-dependent former smokers 
still had a high risk of drug relapse while under treatment for 6 to 12 months. 
Sociodemographic factors included as covariates, such as regional location, 
marital status, education, income, living status, occupation, and number of 
dependents, varied widely in their association with smoking behavior.  30,31  
Occupation, however, was significantly associated with onset of smoking, 
nicotine dependence, and severity of substance use in males (aOR=3.39, 
95% CI=1.53-7.49) and females (aOR=3.39, 95% CI=0.99-11.52). Self-report 
surveys often document the respondent’s occupation. These occupations 
may be connected to “drug peddling” or “crime-related cases,” which have 
given rise to the government’s “drug war”32 and could be their reason for 
landing in rehabilitation facilities. Nevertheless, the main goal of this study 
was to infer the outcome severity of nicotine and substance use from the 
onset of smoking 33. The onset of smoking also gives rise to the likelihood 
of the onset of the use of other substances or vice versa 21,34-36. It was 
hypothesized that the onset of smoking would be positively associated with 
the severity of nicotine dependence and substance use (summary score; 
alcohol, methamphetamine, and cannabis; in days and years), indicating 
higher odds of substance relapse during treatment and recovery among 
inpatients 12,37,38. The strength of this study is the use of standardized tools 
(the ASI 7 and FTND 39) in the examination of a nationwide cross-section 
of the population of interest. Our findings fill a literature gap by examining 
the association between early onset of nicotine use and nicotine dependence, 
and the possibility of substance abuse relapse among inpatients with SUD 
in the Philippines. 

LIMITATIONS

This study had some limitations, such as the likelihood of memory bias 
inherent in the use of self-reported data. Addiction Severity Index summary 
score response levels vary by area due to substance use 7,40 . Therefore, 
future longitudinal studies should be conducted to validate our results.

CONCLUSION

This study suggests the necessity of stricter implementation of nicotine 
cessation programs and a complete bans on any type of smoking activity by 
patients both within and outside therapeutic drug treatment rehabilitation 
centers in the Philippines 13. Smoking interventions and follow-ups from 
6 months to 2 years should be recommended to inpatients, irrespective of 
whether they still smoke. 41,42 The FTND should be used in every facility, 
should be included in all brief substance-related interventions 5, and should 
be routinely applied in clinical practice 38 . 

FUNDING

This study did not receive grants from any funding agency in the public, 
commercial, or not-for-profit sectors.

AVAILABILITY OF DATA AND MATERIALS

All data and instruments used were kept and stored in Sahmyook University 
– Department of Addiction Science and can be obtained upon written 
request.

DECLARATION OF INTERESTS

The authors declare no competing interests.  

REFERENCES

1. Sharp JR, Schwartz S, Nightingale T, Novak S. Targeting nicotine 
addiction in a substance abuse program. Sci Pract Perspect. 2003;2(1):33-
40.

2. Hurt RD, Eberman KM, Slade JD, Karan L. Treating nicotine addiction 
in patients with other addictive disorders. Nicotine addiction: Principles 
and management. New York, NY, US: Oxford University Press; 1993:310-
326.

3. Meier BR, Lundy A, Patkar AA, Weinstein S. The relationship between 
nicotine dependence and addiction severity amongst cocaine abusers. 
Journal of Substance Use. 2005;10(5):303-314.

4. Bellew B, Antonio M, Limpin M, et al. Addressing the tobacco epidemic 
in the Philippines: progress since ratification of the WHO FCTC. Public 
Health Action. 2013;3(2):103-108.

5. Rustin TA. Incorporating nicotine dependence into addiction treatment. 
Journal of addictive diseases. 1998;17(1):83-108.

6. McRobbie H, Thornley SJREdC. Cardiovascular Prevention (IV) The 
Importance of Treating Tobacco Dependence. 2008;61(6):620-628.

7. Denis CM, Cacciola JS, Alterman AI. Addiction Severity Index (ASI) 
summary scores: comparison of the Recent Status Scores of the ASI-
6 and the Composite Scores of the ASI-5. Journal of substance abuse 
treatment. 2013;45(5):444-450.

8. Heatherton TF, Kozlowski LT, Frecker RC, FAGERSTROM KO. The 
Fagerström test for nicotine dependence: a revision of the Fagerstrom 
Tolerance Questionnaire. British journal of addiction. 1991;86(9):1119-
1127.

9. Currie SR, Nesbitt K, Wood C, Lawson A. Survey of smoking cessation 
services in Canadian addiction programs. Journal of substance abuse 
treatment. 2003;24(1):59-65.

10. Kalman D. Smoking cessation treatment for substance misusers in early 
recovery: a review of the literature and recommendations for practice. 
Substance use & misuse. 1998;33(10):2021-2047.

11. Currie SR, Hodgins DC, el-Guebaly N, Campbell W. Influence of 
depression and gender on smoking expectancies and temptations in 
alcoholics in early recovery. Journal of substance abuse. 2001;13(4):443-
458.

12. Henningfield JE, Clayton R, Pollin W. Involvement of tobacco in 
alcoholism and illicit drug use. Br J Addict. 1990;85(2):279-291.

13. Guilmette TJ, Motta SI, Shadel WG, Mukand J, Niaura R. Promoting 
smoking cessation in the rehabilitation setting. American journal of 
physical medicine & rehabilitation. 2001;80(8):560-562.

14. Stahler GJ, Shipley TE, Jr., Kirby KC, et al. Development and initial 
demonstration of a community-based intervention for homeless, 
cocaine-using, African-American Women. Journal of substance abuse 
treatment. 2005;28(2):171-179.

15. Day E, Ison J, Strang J. Inpatient versus other settings for detoxification 
for opioid dependence. Cochrane Database of Systematic Reviews. 
2005(2).

16. Sofuoglu M, Sugarman DE, Carroll KM. Cognitive function as 
an emerging treatment target for marijuana addiction. Exp Clin 
Psychopharmacol. 2010;18(2):109-119.

17. Valencia MLC, Tran BT. Association Between Socioeconomic Status 
and Early Initiation of Smoking, Alcohol Drinking, and Sexual Behavior 
Among Korean Adolescents. 2019;31(5):443-453.

18. Weinberger AH, Platt J, Esan H, Galea S, Erlich D, Goodwin RD. 
Cigarette Smoking Is Associated With Increased Risk of Substance Use 
Disorder Relapse: A Nationally Representative, Prospective Longitudinal 
Investigation. The Journal of clinical psychiatry. 2017;78(2):e152-e160.

19. McCabe SE, West BT, Morales M, Cranford JA, Boyd CJ. Does early 
onset of non-medical use of prescription drugs predict subsequent 
prescription drug abuse and dependence? Results from a national study. 
Addiction. 2007;102(12):1920-1930.

20. Albert JRG, Santos AGF, Vizmanos JFV. Profile and Determinants of 
the Middle-Income Class in the Philippines. 2018.

21. Grant BF, Dawson DA. Age of onset of drug use and its association 
with DSM-IV drug abuse and dependence: Results from the national 
longitudinal alcohol epidemiologic survey. Journal of substance abuse. 
1998;10(2):163-173.

22. Hurt RD, Eberman KM, Croghan IT, et al. Nicotine dependence 
treatment during inpatient treatment for other addictions: a prospective 
intervention trial. Alcoholism: Clinical and Experimental Research. 
1994;18(4):867-872.

23. McCabe SE, West BT, Jutkiewicz EM, Boyd CJ. Multiple DSM-
5 substance use disorders: A national study of US adults. Hum 
Psychopharmacol. 2017;32(5):10.1002/hup.2625.



Mei Lin C. Valencia

5 Addict Clin Res 2021

24. Unger JB, Soto DW, Leventhal A. E-cigarette use and subsequent 
cigarette and marijuana use among Hispanic young adults. Drug and 
alcohol dependence. 2016;163:261-264.

25. Williams JM, Foulds J, Dwyer M, et al. The integration of tobacco 
dependence treatment and tobacco-free standards into residential 
addictions treatment in New Jersey. Journal of substance abuse 
treatment. 2005;28(4):331-340.

26. McCabe SE, West BT, McCabe VV. Associations Between Early 
Onset of E-cigarette Use and Cigarette Smoking and Other Substance 
Use Among US Adolescents: A National Study. Nicotine & Tobacco 
Research. 2017;20(8):923-930.

27. Sims TH. Tobacco as a substance of abuse. Pediatrics. 
2009;124(5):e1045-e1053.

28. Stallings MC, Hewitt JK, Beresford T, Heath AC, Eaves LJ. A twin study 
of drinking and smoking onset and latencies from first use to regular 
use. Behavior genetics. 1999;29(6):409-421.

29. Alechnowicz K, Chapman S. The Philippine tobacco industry: “the 
strongest tobacco lobby in Asia”. Tobacco Control. 2004;13(suppl 
2):ii71-ii78.

30. Fernando HN, Wimaladasa ITP, Sathkoralage AN, et al. Socioeconomic 
factors associated with tobacco smoking among adult males in Sri Lanka. 
BMC public health. 2019;19(1):778.

31. Rather YH, Bashir W, Sheikh AA, Amin M, Zahgeer YA. Socio-
demographic and Clinical Profile of Substance Abusers Attending a 
Regional Drug De-addiction Centre in Chronic Conflict Area: Kashmir, 
India. Malays J Med Sci. 2013;20(3):31-38.

32. Simbulan N, Estacio L, Dioquino-Maligaso C, Herbosa T, Withers 
M. The Manila Declaration on the Drug Problem in the Philippines. 
Annals of global health. 2019;85(1):26.

33. Chandler RK, Fletcher BW, Volkow ND. Treating drug abuse and 
addiction in the criminal justice system: improving public health and 
safety. Jama. 2009;301(2):183-190.

34. Von Diemen L, Bassani DG, Fuchs SC, Szobot CM, Pechansky F. 
Impulsivity, age of first alcohol use and substance use disorders among 
male adolescents: a population based case–control study. Addiction. 
2008;103(7):1198-1205.

35. Fergusson DM, Boden JM, Horwood LJ. The developmental antecedents 
of illicit drug use: evidence from a 25-year longitudinal study. Drug and 
alcohol dependence. 2008;96(1-2):165-177.

36. Agrawal A, Grant JD, Waldron M, et al. Risk for initiation of substance 
use as a function of age of onset of cigarette, alcohol and cannabis use: 
findings in a Midwestern female twin cohort. Prev Med. 2006;43(2):125-
128.

37. Stark MJ, Campbell BK. Drug use and cigarette smoking in applicants 
for drug abuse treatment. Journal of substance abuse. 1993;5(2):175-181.

38. Richter L, Foster SE. The exclusion of nicotine: closing the gap in 
addiction policy and practice. Am J Public Health. 2013;103(8):e14-e16.

39. Korte KJ, Capron DW, Zvolensky M, Schmidt NB. The Fagerström Test 
for Nicotine Dependence: Do revisions in the item scoring enhance the 
psychometric properties? Addictive behaviors. 2013;38(3):1757-1763.

40. Olav Melberg HJJoSU. Three problems with the ASI composite scores. 
2004;9(3-4):120-126.

41. Herd N, Borland R, Hyland A. Predictors of smoking relapse by duration 
of abstinence: findings from the International Tobacco Control (ITC) 
Four Country Survey. Addiction. 2009;104(12):2088-2099.

42. Hendershot CS, Witkiewitz K, George WH, Marlatt GA. Relapse 
prevention for addictive behaviors. Substance abuse treatment, 
prevention, and policy. 2011;6:17-17.




