
 

 
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 
history of every article we publish publicly available.  
 
When an article is published we post the peer reviewers’ comments and the authors’ responses online. 
We also post the versions of the paper that were used during peer review. These are the versions that 
the peer review comments apply to.  
 
The versions of the paper that follow are the versions that were submitted during the peer review 
process. They are not the versions of record or the final published versions. They should not be cited or 
distributed as the published version of this manuscript.  
 
BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of 
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees 
(http://bmjopen.bmj.com).  
 
If you have any questions on BMJ Open’s open peer review process please email 

info.bmjopen@bmj.com 

http://bmjopen.bmj.com/
info.bmjopen@bmj.com


For peer review only
Investigating the associations of age of initiation and other 
psychosocial factors of singular use of alcohol, tobacco and 

marijuana on polysubstance use in Jamaica

Journal: BMJ Open

Manuscript ID bmjopen-2023-076111

Article Type: Original research

Date Submitted by the 
Author: 28-May-2023

Complete List of Authors: Lalwani, Kunal; The University of the West Indies at Mona, Dept of 
Community Health and Psychiatry
Whitehorne-Smith, Patrice; Curtin University, School of Public Health
McLeary, Joni-Gaye ; The University of the West Indies at Mona, Dept of 
Community Health and Psychiatry
Albarus, Neena; University of California Berkeley, School of Social 
Welfare
Abel, Wendel; The University of the West Indies at Mona, Dept of 
Community Health and Psychiatry

Keywords: Substance misuse < PSYCHIATRY, PUBLIC HEALTH, Risk Factors

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/


For peer review only

1

Investigating the associations of age of initiation and other psychosocial factors of singular 
use of alcohol, tobacco and marijuana on polysubstance use in Jamaica

Kunal Lalwani

Dept of Community Health and Psychiatry

University of the West Indies, Mona

kunal_lalwani@rocketmail.com

Patrice Whitehorne-Smith

School of Public Health,

Curtin University

patricewhitehornesmith@gmail.com

Joni-Gaye McLeary

Dept of Community Health and Psychiatry

University of the West Indies, Mona

msjones4u@hotmail.com

Neena Albarus

School of Social Welfare

University of California, Berkeley

neena.albarus@berkeley.edu

Wendel Abel 

Dept of Community Health and Psychiatry

University of the West Indies, Mona

drwendelabel@gmail.com

Corresponding Author: Kunal Lalwani

Page 2 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2

ABSTRACT

Objectives To examine concurrent polysubstance use of two or more of alcohol, tobacco and 
marijuana and deduce if there are correlations with the ease of access to marijuana, friends or 
family members alcohol or illegal drug use habits and the risk perception and age of initiation of 
the singular use of these substances.
Design A secondary data analysis.
Setting Utilized the Jamaica National Drug Prevalence Survey dataset. 
Participants Involved 4,623 randomly selected respondents between 12 and 65 years old. 
Outcome measures Primary outcome: concurrent polysubstance use recorded as using two or 
more of alcohol, tobacco and marijuana. Predictor variables include risk perception and age of 
initiation of singular alcohol, tobacco and marijuana use, ease of marijuana access and family 
and friend alcohol and illegal drug use. 
Results Approximately 58-66% of respondents commenced singular alcohol, tobacco or 
marijuana use under seventeen. Participants commencing marijuana use at 11 years and under 
and between 12 and 17 were 3.483 and 4.564 times more likely to report past month concurrent 
polysubstance use (p=0.025 and p<0.001). Respondents who reported low risk perception to 
smoking marijuana sometimes and often had increased odds of concurrent polysubstance use 
(p=0.042 and p<0.001, respectively). Respondents who indicated marijuana access as not easy 
were 3.571 times less likely to report past month concurrent polysubstance use (p=0.002). 
Participants who negatively indicated that friends or family members get drunk and take illegal 
drugs were 1.736 and 1.792 times less likely to report past month concurrent polysubstance use 
(p=0.004 and p=0.027, respectively).  
Conclusions Low risk perception, childhood and adolescent age of initiation, and easy 
accessibility of marijuana were significantly associated with polysubstance use amongst 
Jamaicans. The influence of friends and family members’ drug and alcohol use behaviours on 
individuals developing polysubstance use habits further endorses the need for interventions.

(Word count 295)

Keywords:  Polysubstance, Marijuana, Jamaica, Risk perception, Age of initiation, Access

Article Summary

Strengths and limitations of this study

 The use of the entire dataset population augmented the strength of the analysis.
 Using logistic regression did allow several variables to be assessed in eliciting 

appropriate risk and protective factors.
 Substance use information was self-reported, which can be affected by recall bias.
 This study could not establish causality due to the nature of the cross-sectional data.
 The household survey contained respondents from households and, as such, excluded a 

percentage of the population who were homeless, in prisons and health care institutions.
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INTRODUCTION 

The latest World Drug Report indicated that almost 285 million people used drugs in 2020 (1), 

revealing an additional 100 million global drug consumers since the turn of the century (2). 

Indeed, escalating drug use is a major concern in Jamaica, (3) the largest English-speaking island 

in the Caribbean Sea. By mere location, the island lies in the path of a multi-billion dollar illicit 

drug trade (4), through which maritime and air shipments can access major drug corridors en 

route to destinations in the North and across the Atlantic Ocean (5-7). Consequently, the 

increasing consumption amongst Jamaicans is likely attributable to the overflow of drugs in 

transit along the many routes drug traffickers ply their trade (8). 

Currently, the three most used substances in Jamaica are alcohol, tobacco and marijuana 

(9,10). Although the lion’s share of drug use research has focused on single-use substances, it is 

essential to note that many individuals use more than one substance (11,12). According to the 

World Health Organization, this is defined as polysubstance use (13) and can be either the use of 

two or more substances on a single occasion (simultaneous), or within a given period 

(concurrent) (14). The use of alcohol, tobacco or marijuana is associated with an increased 

likelihood of co-use of either one or both remaining substances (15). Moreover, research 

highlights that concurrent use is associated with increased quantity and frequency of use of each 

substance (16,17). 

A previous study has examined the sociodemographic factors associated with concurrent 

polysubstance use in Jamaica and reported increased odds with being male, between the ages of 

18-34, and living in rural communities (18). However, there is a paucity of research, both 

regionally and globally, regarding the effect of psychosocial factors of single substance use on 

polysubstance use, that speaks to the interaction between individuals and their environment and 
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its impact on overall health (19). This study, therefore, focused on the influence of selected 

psychosocial factors of ease of marijuana access, friend and family alcohol and illegal drug use, 

the risk perception and age of initiation of singular alcohol, tobacco and marijuana use on 

concurrent polysubstance use.

Risk perception is considered a modifiable risk factor (20) that may impact an 

individual’s choice to use drugs. Younger individuals are likely to minimize perceived harm 

compared to older individuals, whose risk perception is likely to change due to health issues or 

becoming more mature (21,22). A number of studies report that adolescents and young adults 

who perceive a greater risk of marijuana use are less likely to report having used the drug 

(23,24). Other studies, however, suggest that individuals perceive this drug as less harmful 

because of its medicinal potential (25,26). One study highlighted that both young and older 

individuals perceived alcohol as being associated with less harm, but differing regarding tobacco, 

which the older population perceived as being more harmful (27). Notwithstanding, most 

research examining risk perception is substance-specific and not geared towards polysubstance 

use, an area of concern that this research seeks to investigate. Indeed, widespread polysubstance 

prevalence affecting the Jamaican population (18) suggests a generally positive attitude towards 

risk-taking exists.

Previous studies have demonstrated the association between the early age of onset of 

drug use and subsequent increased use and development of drug addiction (28,29). In particular, 

engaging in alcohol, tobacco or marijuana at an early age is related to the early onset of either 

one or the other remaining drugs (30-32). A possible explanation for this association is that 

specific individuals possess a behavioural or personality susceptibility to engage in problematic 

behaviour (33), such as polysubstance use. An alternate model, the “gateway hypothesis” (34), 
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suggests that an adolescent's early encounter with one class of drugs predisposes and predicts the 

use of other illicit drugs in later life (35,36). However, recent research suggests that the onset of 

drug use could occur later in life (37), thus limiting the predictability of early age of initiation as 

a risk factor for subsequent drug use (38). Factors accounting for this unique occurrence may 

include ease of access, cultural appropriation, family drug use, peer pressure and mental ill-

health (37,39-41). Albeit in a small sample-sized study, recent research reported that individuals 

with a later onset of alcohol, tobacco and marijuana engaged in alcohol and marijuana co-use 

more frequently than individuals with an earlier age of onset (42). Notwithstanding, analyses 

utilizing nationally representative data are minimal, a knowledge gap this study seeks to fill. 

It is suggested that the likelihood of substance use initiation is enhanced by the frequency 

of use in its community and availability (41,43). Moreover, extant literature indicates that how 

youths perceive the ease of access can further elevate the risk of using drugs (44-46), especially 

if access is from within their social environments and circle of friends (47,48). Prior research has 

identified exposure to drug use by family and friends as being strongly associated with 

polysubstance use among adolescents and young adults (49-51). Additionally, the risk of 

substance use is further enhanced by being visibly available within an individual’s social 

environment (52). In Jamaica, the most recent national survey indicated that 40-60 per cent of 

adolescents and 60-80 per cent of adults reported marijuana as easy to access (9). This finding is 

foreseeable, given Jamaica’s recent decriminalization (53), and a strong cultural history of 

marijuana cultivation and use as medicine or a religious sacrament (54,55). Despite the relevance 

that easier availability of marijuana may have on single-drug dependence (52), literature 

regarding its influence on polysubstance use is largely absent.
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No doubt, polysubstance use poses a significant global challenge associated with greater 

physical and psychiatric maladies and a mortality rate that escalates three-fold versus single 

substance use (56,57). To date, no studies in the Caribbean have used nationally representative 

data to assess the ease of marijuana access, friend and family substance use, risk perception and 

the age of initiation of singular drug usage on polysubstance use. Identifying their influence can 

allow for constructed interventions to reduce the impact of risk factors and enhance the efficacy 

of protective factors in preventing or reducing polysubstance habits.

OBJECTIVES 

This study aimed to examine concurrent polysubstance use in a nationally representative sample 

of the Jamaican population and to investigate if there is an association with: 1) risk perception of 

alcohol, tobacco and marijuana use; 2) age of initiation of alcohol, tobacco and marijuana use; 3) 

ease of access to marijuana and 4) having friends or family who get drunk and take illegal drugs.

METHODS

Study Design, Participants and Data Source

This research was a secondary data analysis of the population-based National Drug Prevalence 

Survey 2016 conducted between April and July 2016. It utilized the entire dataset population and 

extracted variables relevant to drug/polysubstance use patterns and risk perception, age of 

initiation, ease of access and friend and family drug use from the primary data set for analysis. 

There was no compensation in this secondary analysis or direct or indirect contact with any 

respondents.

The original study utilized a structured, regional questionnaire for the data collection on 

drug use that was developed in collaboration with the Organization of American States/Inter-
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American Drug Abuse Control Commission (OAS/CICAD). The sample was nationally 

representative and comprised 4,623 participants. The survey employed a stratified multi-stage 

sampling design in which the primary sampling units (PSU) were the Enumeration Areas (EAs). 

Jamaica consists of 14 parishes and twenty-two (22) EAs per parish. In each EA, systematic 

random sampling was used to procure 16 households. Thereafter, one participant between the 

age of 12 and 65 years from each household was randomly selected as the respondent for the 

survey. Post-stratification weights were applied to ensure that the weighted sample distribution 

matched the population distribution of sex and age categories (9).

Measures

Concurrent polysubstance use was defined as using two or more of alcohol, tobacco and 

marijuana, a measure described previously in the literature (58,59). Lifetime, past year and past 

month use was determined using the target variables related to substance use over the lifetime, in 

the past 12 months and past 30 days for alcohol, tobacco and marijuana. “Yes” responses were 

coded as one and “No” were coded as zero. Statistical computations were performed to score 

concurrent polysubstance, where respondents could only have a score of 0-3. For analytical 

purposes, 2-3 substances over the past month were considered concurrent polysubstance use and 

utilized as the dependent variable. Illegal drugs were defined as using any substance other than 

alcohol or tobacco. 

Risk perception was assessed by asking participants, “In your opinion, please indicate the 

risk level of (a) drinking alcohol sometimes, (b) drinking alcohol often, (c) smoking cigarettes 

sometimes, (d) smoking cigarettes often, (e) smoking marijuana sometimes and (f) smoking 

marijuana often”. Participants indicated their risk level along a Likert scale continuum - (1) No 

risk; (2) Low risk; (3) Moderate risk; (4) High risk, and (5) I don’t know the risk. For the 
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secondary analysis, response options were re-categorized whereby no and low risk were coded as 

0 = Low risk and 1 = Moderate to high risk. “I don’t know the risk”, and missing responses were 

treated as missing variables.

Regarding the age of initiation of alcohol, tobacco and marijuana, participants were asked 

to indicate their age in years to the following question for each substance - “How old were you 

when you tried for the first time?” For this analysis, respondents were arranged into four age 

groups: 11 years and under, 12-17 years, 18-25 years and 26 years and older to demonstrate 

distinct phases of childhood, adolescence and adulthood as established elsewhere (60).

For ease of access to marijuana, analysis was conducted for responses to marijuana only. 

Participants were asked, “How easy would it be to have access to the following drug - 

Marijuana?” Response options were 1 = Easy; 2 = Difficult; 3 = Could not have access to; 4 = 

Don’t know. Responses were re-categorized to 0 = Not easy and 1 = Easy. “Don’t know” and 

missing responses were treated as missing variables.

For friend and family alcohol and illegal drug use, participants were asked, “Do you have 

friends or family members who get drunk?” and “Do you have friends or family members who 

take illegal drugs such as marijuana and cocaine?” Response options were 0 = No and 1 = Yes. 

Statistical analyses

Statistical analysis was performed on the data using Statistical Package for the Social Sciences 

(SPSS) version 23. Descriptive statistics included computing frequencies and percentages for 

categorical variables. Bivariate analysis examining the association between past month 

concurrent polysubstance use and select psychosocial variables was done using Pearson’s Chi-

Square test. In the multivariate analysis, logistic regression was used whereby past month 
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concurrent polysubstance use was the dependent variable. Factors identified as statistically 

significant in the bivariate analysis were included to control for their potential confounding 

effect. Multicollinearity between the study variables was diagnosed using variance inflation 

factor (VIF) (with multicollinearity being defined as VIF >2.5) and Hosmer-Lemeshow statistic 

was used to test for model fitness. Odds ratios and 95% confidence intervals were recorded. A p-

value of <0.05 was considered statistically significant. The data was presented in the form of 

tables and text.

Patient and public involvement 

Patients or members of the public were not involved in any aspect of this research, including 

conceptualization, design, analysis, interpretation of results, and reporting.

Ethical Considerations

The Ministry of National Security approved the National Drug Prevalence Survey 2016, and all 

participants provided informed consent. To protect confidentiality and anonymity, no names 

were retained. The research team had access to a secure database where the gathered data was 

stored. For minors, both parents and guardians provided informed consent, and assent was 

obtained from the minors themselves. (9). Ethical approval for the current study was granted 

through the ethics committee of The University of the West Indies, Mona Campus. There were 

no competing interests.

RESULTS

The study comprised 4,623 respondents, most identified as female (n=2535, 54.8%) and 45.2% 

as males (n=2088). Respondents’ age range was between 12-65 years, with a mean age of 36.18 

(s.d.±14.815). The prevalence of substances used in the past month was 54.3% (alcohol), 38% 
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(tobacco) and 53.9% (marijuana). The earliest mean age of initiation for alcohol, tobacco and 

marijuana use was for tobacco at 16.73 (SD +/- 5.498), followed by marijuana at 16.78 (SD +/- 

5.039), and alcohol at 17.23 (SD+/- 5.132). Lifetime, past year and past month concurrent 

polysubstance use was reported by 907, 623 and 561   respondents, respectively. 

Table 1 shows most respondents reported commencing substance use between 12 to 17 

years of age and moderate to high-risk perception as it related to the use of alcohol, cigarettes 

and marijuana. Concerning friends and family drug use, most respondents had friends or family 

who get drunk (57.6%) and take illegal drugs (64.8%). 

Table 1. Distribution of age of initiation, risk perception and friends/family substance use 

Psychosocial factors Responses (f, %)
Age of substance use initiation Alcohol Tobacco Marijuana
11 years and under 266 (7.7%) 132 (11.1%) 92 (7.3%)
12-17 years 1714 (49.9%) 651 (54.6%) 707 (55.9%)
18-25 years 1284 (37.4%) 343 (28.8%) 396 (31.3%)
26 years and older 171 (5.0%) 66 (5.5%) 69 (5.5%)

Substance use: risk perception Low risk Moderate to high risk
Drinking alcohol sometimes 370 (20.3%) 1453 (79.7%)
Drinking alcohol often 37 (19.2%) 156 (80.8%)
Smoking cigarettes sometimes 87 (15.0%) 494 (85.0%)
Smoking cigarettes often 25 (22.3%) 87 (77.7%)
Smoking marijuana sometimes 475 (31.4%) 1037 (68.6%)
Smoking marijuana often 242 (36.2%) 426 (63.8%)

Friends/family who get drunk
Yes 2665 (57.6%)
No 1658 (42.4%)

Friends/family who take illegal drugs 
Yes 2998 (64.8%)
No 1625 (35.2%)

Regarding access to marijuana, the majority of respondents, 3341 (72.3%), reported that 

accessing marijuana was ‘easy’. 

Table 2 shows a bivariate analysis of select psychosocial factors and past month 

concurrent polysubstance use. Pearson’s Chi-square analysis revealed statistically significant 
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associations between the age of initiation of alcohol, tobacco and marijuana and past month 

concurrent polysubstance use (p<0.001, p=0.049 and p<0.001, respectively). Statistically 

significant associations were found between past month concurrent polysubstance use and risk 

perception of smoking cigarettes sometimes, smoking marijuana sometimes, and smoking 

marijuana often (p<0.001, p<0.001 and p<0.001, respectively). Friends and family who get 

drunk and take illegal drugs were significantly associated with a higher prevalence of past month 

concurrent polysubstance use (p<0.001 and p<0.001) among respondents. Additionally, 

respondents who stated that marijuana was easy to access reported a greater prevalence of past 

month concurrent polysubstance use (p<0.001).

Table 2. Chi-square analysis of psychosocial factors and past month concurrent polysubstance use

Past month concurrent 
polysubstance use   

Psychosocial factors no yes χ2 p value
Age of initiation: alcohol 18.968 <0.001***
11 years and under 44 (12.9%) 73 (13.1%)
12-17 years 182 (53.4%) 367 (65.9%)
18-25 years 105 (30.8%) 109 (19.6%)
26 years and older 10 (2.9%) 8 (1.4%)

Age of initiation: tobacco 7.855 0.049*
11 years and under 28 (9.4%) 65 (12.6%)
12-17 years 157 (52.7%) 298 (58.0%)
18-25 years 99 (33.2%) 126 (24.5%)
26 years and older 14 (4.7%) 25 (4.9%)

Age of initiation: marijuana 41.648 <0.001***
11 years and under 25 (7.7%) 46 (8.5%)
12-17 years 146 (44.8%) 351 (64.9%)
18-25 years 131 (40.2%) 128 (23.7%)
26 years and older 24 (7.4%) 16 (3.0%)

Risk perception : drinking alcohol 
sometimes 2.634 0.06
Low risk 146 (35.2%) 269 (64.8%)
Moderate to high risk 195 (40.5%) 287 (59.5%)

Risk perception : drinking alcohol 
often 0.022 0.89
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Low risk 23 (39.0%) 36 (61.0%)
Moderate to high risk 319 (38.0%) 520 (62.0%)

Risk perception : smoking cigarettes 
sometimes 9.895 <0.001***
Low risk 46 (27.5%) 121 (72.5%)
Moderate to high risk 296 (40.7%) 432 (59.3%)

Risk perception : smoking cigarettes
often 2.275 0.086
Low risk 13 (27.7%) 34 (72.3%)
Moderate to high risk 328 (38.6%) 521 (61.4%)

Risk perception : smoking marijuana 
sometimes 35.729 <0.001***
Low risk 138 (29.2%) 335 (70.8%)
Moderate to high risk 207 (48.6%) 219 (51.4%)

Risk perception : smoking marijuana 
often 46.546 <0.001***
Low risk 58 (21.4%) 213 (78.6%)
Moderate to high risk 287 (45.5%) 344 (54.5%)

Friends/family who get drunk 11.097 <0.001***
Yes 226 (34.8%) 424 (65.2%)
No 120 (46.7%) 137 (53.3%)

Friends/family who take illegal drugs 19.144 <0.001***
Yes 285 (35.6%) 516 (64.4%)
No 61 (57.5%) 45 (42.5%)

Accessibility of Marijuana 26.859 <0.001***
Easy 308 (36.1%) 545 (63.9%)
Not easy 33 (75.0%) 11 (25.0%)   
* significant at the p <0.05, ** significant at the p= 0.01 level, ***significant at the p<0.001 level)

Logistic regression analysis was performed on the psychosocial factors found to be 

significantly associated with past month concurrent polysubstance use in the chi-square analysis, 

to identify which were predictive of risk or protective factors (Table 3). The model was 

statistically significant and predicted the dependent variable better than the intercept-only model 

alone (χ2 (15) = 148.807, p<0.001). There was no multicollinearity found among the independent 

variables used in the analysis. The Hosmer-Lemeshow test shows the p value at 0.640 (p >.05) 

which shows the model fits the data.
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Multivariate analysis indicated that participants commencing marijuana use at 11 years 

and under and between 12 and 17 were 3.483 and 4.564 times more likely to report past month 

concurrent polysubstance use than participants initiating marijuana use 26 years and older 

(p=0.025 and p<0.001). The logistic regression model indicated that respondents with a low risk 

perception of smoking marijuana sometimes and often were 1.489 and 2.960 times more likely to 

report past concurrent polysubstance use than those who indicated moderate to high risk 

perception of smoking marijuana (p=0.042 and p<0.001 respectively). The model reported no 

statistically significant associations between the age of initiation and risk perceptions of alcohol 

or tobacco and polysubstance use (p>0.05). The model also highlighted that those respondents 

who indicated marijuana access as being not easy were 3.571 times less likely to report past 

month concurrent polysubstance use than those who reported easy access to marijuana 

(p=0.002). In addition, those participants who negatively indicated that friends or family 

members get drunk and take illegal drugs were 1.736 and 1.792 times less likely to report past 

month concurrent polysubstance use than those who affirmatively indicated that friends or family 

members get drunk and take illegal drugs (p=0.004 and p=0.027 respectively).  

Table 3. Regression model of psychosocial factors associated with past month concurrent polysubstance use

Odds 
Ratio 95% C.I. p valuePsychosocial factors
 Lower Upper  

Accessibility of marijuana (easy) 0.280 0.124 0.636 0.002**
Risk perception of smoking cigarettes sometimes (moderate to high) 1.612 0.991 2.623 0.054
Risk perception of smoking marijuana sometimes (moderate to high) 1.489 1.014 2.187 0.042*
Risk perception of smoking marijuana often (moderate to high) 2.960 1.823 4.806 <.001***

Age of initiation for tobacco: 11 years and under 0.513 0.175 1.498 0.222
Age of initiation for tobacco: 12-17 years 0.436 0.174 1.091 0.076
Age of initiation for tobacco: 18-25 years 0.714 0.284 1.795 0.473
Age of initiation for tobacco: 26 years and older reference
Age of initiation for alcohol: 11 years and under 1.422 0.384 5.259 0.598
Age of initiation for alcohol: 12-17 years 1.951 0.573 6.650 0.285
Age of initiation for alcohol: 18-25 years 1.095 0.317 3.783 0.886
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Age of initiation for alcohol: 26 years and older reference
Age of initiation for marijuana: 11 years and under 3.483 1.166 10.401 0.025*

Age of initiation for marijuana: 12-17 years 4.564 1.880 11.079 <.001***

Age of initiation for marijuana: 18-25 years 1.567 0.654 3.754 0.313

Age of initiation for marijuana: 26 years and older reference

Friends/family who get drunk (yes) 0.576 0.397 0.834 0.004**

Friends/family who take illegal drugs (yes) 0.558 0.333 0.937 0.027*

* significant at the p <0.05, ** significant at the p= 0.01 level, ***significant at the p<0.001 level)

DISCUSSION

Regarding singular drug use, this research indicates that approximately 95% of the population 

began using alcohol, tobacco or marijuana at age 25 or younger, with the majority initiating 

under the age of 17 in adolescence (49.9%, 54.6%, and 55.9% respectively) and childhood 

(7.7%, 11.1% and 7.3% respectively). The use of either substance is associated with behavioural 

problems in childhood (61) and depression (62), suicide (63), psychosis (64) and dependence 

(65) in adolescence, emphasizing a burgeoning public health issue amongst Jamaican children 

and adolescents. This study, however, is the first in the Caribbean to reveal the impact of risk 

perception, age of initiation, ease of access and friend or family indulgence of the singular use of 

alcohol, tobacco and marijuana on polysubstance use.

The present study alludes to participants commencing marijuana use in childhood and 

adolescence as a risk factor for developing polysubstance use while simultaneously indicating no 

statistically significant associations with the age of initiation of alcohol or tobacco (p>0.05). The 

finding presented finds concordance with prior research that highlights the early age of 

marijuana use as being associated with other drug use and substance use disorders (66-68). 

However, this finding also finds variance with existing literature that reports alcohol and tobacco 

initiation precedes the first use of marijuana (69). According to the gateway hypothesis, 

marijuana use would typically follow alcohol or tobacco use, unlike the common liability model 

Page 15 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

15

that explains the interplay of other factors, including accessibility, sociocultural acceptance, 

genetic predisposition and psychological variables in leading to drug use, irrespective of the 

choice of initial substance (70). Indeed, within the Jamaican context, the preference for 

marijuana use is likely a result of strong sociocultural and religious validation and recent 

legislation that decriminalizes its use (53,55,71) in tandem with legitimate taxation initiatives 

and mitigation measures that have sought to curb alcohol and tobacco use (72,73). Accordingly, 

these findings highlight the need for preventative and rehabilitative interventions targeting the 

younger populace that dually gear towards delaying the onset of marijuana use and reducing the 

subsequent harm associated with multiple drug co-use. 

Consequently, Jamaica’s rapidly evolving legal landscape caters to higher access and 

exposure to marijuana than in previous years. Extant research has acknowledged the ease of 

access to marijuana as a driving cause of substance abuse (43,74). In this study, respondents who 

indicated marijuana access as not easy were less likely to report past month concurrent 

polysubstance use. This finding adds to the dearth of current literature, as previous research has 

focused on the ease of access to marijuana as an antecedent to marijuana dependence (52,75) and 

not polysubstance use. Moreover, decriminalization in Jamaica has legitimized establishing a 

medical marijuana industry that undoubtedly make access easier with the subsequent formation 

of many marijuana dispensaries across the Jamaican landscape (53,76). Understanding the 

impact of decriminalization in Jamaica and the rise of the medical marijuana sector on ease of 

access could inform policy, particularly its impact on polysubstance use. 

For this study, the risk perception emphasized using substances sometimes and often. 

Respondents with low risk perception of smoking marijuana overall, were more likely to report 

past month concurrent polysubstance use. As such, persons who consider marijuana harmful 
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would refrain from initiating its use (77). This observation adds to the knowledge gap given that 

the majority of research in Jamaica would have examined risk perception and its influence on 

single drug use and dependence (78,79) and not polysubstance use. Recent research, however, 

has demonstrated the influence of policy shifts regarding marijuana use, with several studies 

reporting diminishing perceptions of risk and harm (80–83). Legislative changes in 2015 that 

permitted the personal possession of up to two ounces of marijuana in conjunction with its 

sociocultural endorsement amongst the populace (53,55,84) is likely to have influenced the 

individual’s choice to use the substance in being socially acceptable and “normalized” in line 

with the use of other licit drugs (85,86). This research thus highlights a need for continued public 

health campaigns and education to reduce the risk of marijuana-related harm and its potential 

role in leading to polysubstance use. 

In the present study, respondents who reported that friends or family members did not get 

drunk and take illegal drugs like marijuana were significantly less likely to report past month 

concurrent polysubstance use. These findings follow earlier research emphasizing the impact of 

friends and family members’ use of legal and illegal substances on young individuals’ 

preponderance to developing polysubstance use (50,87). Social learning theory suggests repeated 

exposure to substance-using friends and family members directly influences an individual's drug-

seeking behaviour (87,88). The use of protective behavioural strategies including using small 

amounts of marijuana at a time or consuming alcohol slowly, represent individual harm 

reduction strategies that have found favour in reducing health repercussions (89,90).

Notwithstanding, this study’s cumulative findings have implications for future research 

and intervention in recognizing the impact of polysubstance use. A further call to include 

polysubstance use in the mainstream of interventional efforts is paramount, especially 
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concerning marijuana policy. Evidence-based interventions consisting of family-focused 

treatment and individual therapy have found favourable results in reducing marijuana use among 

the youth populations (91). Implementing a brief intervention within the school setting may 

prove helpful, especially in ambivalence to substance use, in providing students with a voluntary 

option to acquire information regarding marijuana-associated harms (92). Indeed, target 

strategies are needed from a policy level because recent decriminalization in Jamaica has been 

positively associated with an increased likelihood of first-time marijuana use amongst the youth 

(71). Evidentiary support exists for harm reduction strategies including co-housing addiction 

treatment services with supervised drug consumption sites (93) and drug checking services 

(94,95), especially with regards to tetrahydrocannabinol potency levels, and utilizing the 

perspectives of personal lived experiences in guiding the further development of policy and 

legislation in addressing the drug’s use (96,97). 

Further studies examining polysubstance use pursuant to decriminalization may prove 

insightful as findings are likely to have changed and evolved since the initial survey in 2016. The 

COVID-19 pandemic has considerably affected the quality of life in various countries and 

contributed to changing drug use patterns (98-100). Future household surveys and research can 

examine how much single-substance and polysubstance use patterns have been impacted by 

COVID-19-related problems. The findings of this study will aid in understanding substance use 

profiles in a post-pandemic era.

Given the paucity of research in the global context, this research examines the effects of 

the age of initiation and other psychosocial factors of singular drug use on polysubstance use 

within a nationally-representative sample, thereby providing valuable insight towards policy 

implications on a national scale. The random selection of survey respondents in the initial study 
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and the use of a large population sample for the current study were significant strengths as the 

limited research done in Jamaica examining polysubstance use has been conducted examining 

small and specific samples that produced findings that were unlikely to be generalized to a larger 

population. The strength of the secondary analysis conducted was augmented by the use of 

logistic regression for the multivariate analysis. 

One of the limitations is that the study utilized a cross-sectional design; thus, only 

associations could be determined, not causal relationships. Additionally, the household survey 

contained respondents from households and, as such, excluded a percentage of the population 

who were homeless, in prisons and healthcare institutions. Lastly, substance use was self-

reported and can be affected by recall bias. Notwithstanding, the secondary analysis generated a 

measure of concurrent polysubstance use, providing the underpinning catalyst for future research 

endeavours.

CONCLUSION

The present study suggests polysubstance use amongst Jamaicans is significantly associated with 

childhood and adolescent initiation and easy accessibility of marijuana. The study also provides 

insight into the population’s perceptions of marijuana risks and harms. Policy perspectives must 

involve harm reduction strategies and not be restricted to mere preventative measures to guard 

against escalated habits, given the current legal and sociocultural contexts of marijuana use 

pervasive within the Jamaican population. Moreover, the strong influence of friends and family 

members' drug and alcohol use behaviours on individuals developing polysubstance use habits 

suggests policymakers consider utilizing a social-ecological model to better understand drug-

using behaviour in implementing potential intervention strategies and developing public policy.
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ABSTRACT

Objectives To examine concurrent polysubstance use of alcohol, tobacco and marijuana and 
determine correlations with access to marijuana, friend and familial drug use habits, risk 
perception and the age of initiation associated with the singular use of these substances.
Design A secondary data analysis.
Setting Utilized the Jamaica National Drug Prevalence Survey 2016 dataset. 
Participants Involved the entire dataset comprising of 4,623 randomly selected respondents 
between 12 and 65 years old. 
Outcome measures Primary outcome: concurrent polysubstance use recorded as using two or 
more of alcohol, tobacco and marijuana. Predictor variables include risk perception and age of 
initiation of singular alcohol, tobacco and marijuana use, ease of marijuana access and family 
and friend alcohol and illegal drug use. 
Results Approximately 58-66% of respondents commenced singular alcohol, tobacco or 
marijuana use under seventeen. Participants commencing marijuana use at 11 years and under 
and between 12 and 17 were 3.346 and 4.560 times more likely to report past month concurrent 
polysubstance use (p=0.030 and p<0.001). Respondents who did not believe that smoking 
tobacco sometimes (p=0.049), and smoking marijuana sometimes and often was harmful, had 
increased odds of concurrent polysubstance use (p=0.047 and p<0.001, respectively). 
Respondents who indicated access to marijuana as easy were significantly more likely to report 
past month concurrent polysubstance use compared to those who reported access as difficult 
(p=0.002). Participants who indicated that friends or family members get drunk and take illegal 
drugs were associated with 1.722 and 1.864 increased odds of reporting past month concurrent 
polysubstance use (p=0.004 and p=0.017, respectively).  
Conclusions Decreased perceived risk, childhood and adolescent age of initiation and easy 
access to marijuana were significantly associated with polysubstance use amongst Jamaicans. 
The influence of friends and family members’ drug and alcohol use behaviours on individuals 
developing polysubstance use habits further endorses the need for interventions.

(Word count 300)

Keywords:  Polysubstance, Marijuana, Jamaica, Risk perception, Age of initiation, Access

Article Summary

Strengths and limitations of this study

 The use of the entire dataset population augmented the strength of the analysis.
 Using logistic regression did allow several variables to be assessed in eliciting 

appropriate risk and protective factors.
 Substance use information was self-reported, which can be affected by recall bias.
 This study could not establish causality due to the nature of the cross-sectional data.
 The household survey contained respondents from households and, as such, excluded a 

percentage of the population who were homeless, in prisons and health care institutions.
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INTRODUCTION 

The latest World Drug Report indicated that almost 285 million people used drugs in 2020 (1), 

revealing an additional 100 million global drug consumers since the turn of the century (2). 

Indeed, escalating drug use is a major concern in Jamaica, (3) the largest English-speaking island 

in the Caribbean Sea. By mere location, the island lies in the path of a multi-billion dollar illicit 

drug trade (4), through which maritime and air shipments can access major drug corridors en 

route to destinations in the North and across the Atlantic Ocean (5-7). Consequently, the 

increasing consumption amongst Jamaicans is likely attributable to the overflow of drugs in 

transit along the many routes drug traffickers ply their trade (8). 

Alcohol, tobacco and marijuana are the three most commonly used substances in Jamaica 

(9,10). Although the lion’s share of drug use research have focused on the use of single 

substances, it is essential to note that many individuals use more than one substance (11,12). This 

is referred to as polysubstance use, as defined by the World Health Organization (13), and can 

either involve the use of two or more substances on a single occasion (simultaneous), or within a 

given period (concurrent) spanning days or months (14). Using alcohol, tobacco or marijuana 

increases the likelihood of co-use of either one or both remaining substances (15). Moreover, 

research highlights that concurrent use of these substances is associated with using them more 

frequently and in larger amounts (16,17). 

A previous study in Jamaica has examined the sociodemographic factors associated with 

concurrent polysubstance use and reported increased odds among males, individuals between the 

ages of 18-34, and persons living in rural communities (18). However, there is a paucity of 

research, both regionally and globally, regarding how psychosocial factors associated with single 

substance use affect polysubstance use, that speaks to the interaction between individuals and 
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their environment and its impact on overall health (19). This study, therefore, aimed to 

investigate the influence of selected psychosocial factors such as ease of access to marijuana, 

alcohol and substance use among friends and family, risk perception, and age of initiation of 

alcohol, tobacco and marijuana use on concurrent polysubstance use.

Risk perception is considered a modifiable risk factor (20) that may impact an 

individual’s choice to use drugs. Younger individuals tend to underestimate the potential harm of 

drug use compared to their older counterparts, whose risk perception is more likely to change 

due to age-related health issues or becoming more mature (21,22). Some studies report that 

adolescents and young adults who perceive a greater risk of marijuana use are less likely to 

report using the drug (23,24). However, other studies, suggest that individuals may perceive this 

drug as less harmful because of its medicinal potential (25,26). One study highlighted that both 

young and older individuals perceived alcohol as being associated with less harm, but differed in 

their perception of tobacco, with the older population considering it to be more harmful (27). 

Notwithstanding, most research examining risk perception is substance-specific and not geared 

towards polysubstance use, which is an area of concern that this research seeks to address. 

Indeed, widespread polysubstance prevalence affecting the Jamaican population (18) suggests a 

generally positive attitude towards risk-taking exists.

Previous studies have demonstrated the association between starting drug use at a young 

age and subsequent increased use and development of drug addiction (28,29). In particular, 

engaging in alcohol, tobacco or marijuana at an early age is related to the early onset of either 

one or the other remaining drugs (30-32). A possible explanation for this association is that 

specific individuals possess a behavioural or personality susceptibility to engage in problematic 

behaviour (33), such as polysubstance use. An alternative theory, the “gateway hypothesis” (34), 
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suggests that an adolescent's early encounter with one class of drugs predisposes and predicts the 

use of other illicit drugs in later life (35,36). However, recent research suggests that the onset of 

drug use could occur later in life (37), thus limiting the predictability of early age of initiation as 

a risk factor for subsequent drug use (38). Factors accounting for this unique occurrence may 

include ease of access, cultural appropriation, family drug use, peer pressure and mental ill-

health (37,39-41). Although a small sample-sized study, recent research reported that individuals 

who started using alcohol, tobacco and marijuana later in life engaged in alcohol and marijuana 

co-use more frequently compared to those individuals with an earlier age of onset (42). 

Notwithstanding, analyses utilizing nationally representative data are minimal, a knowledge gap 

this study seeks to fill. 

It is suggested that the likelihood of  initiation is enhanced by the frequency and 

availability of substance use in its community (41,43). Moreover, extant literature show that the 

perceived ease of access to drugs can further elevate the risk of using drugs (44-46), especially if 

access is from within an individual’s social environment and circle of friends (47,48). 

Furthermore, prior research has identified exposure to drug use by family and friends as being 

strongly associated with polysubstance use among adolescents and young adults (49-51). In 

Jamaica, the most recent national survey indicated that 40-60 per cent of adolescents and 60-80 

per cent of adults found marijuana easy to access (9). This finding is foreseeable, given 

Jamaica’s recent decriminalization of marijuana which allows for possession of small quantities 

(two ounces) for personal use and therapeutic treatment through the establishment of a legal 

medical marijuana industry (52). Additionally, Jamaica has a rich cultural history of cultivating 

marijuana for medicinal and religious purposes (53,54). However, while the impact of easier 
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access to marijuana on single-drug dependence has been studied (55), literature regarding its 

influence on polysubstance use is largely absent.

No doubt, polysubstance use poses a significant global challenge associated with greater 

physical and psychiatric maladies and a mortality rate that escalates three-fold versus single 

substance use (56,57). To date, no studies in the Caribbean have used nationally representative 

data to assess the ease of marijuana access, friend and family substance use, risk perception and 

the age of initiation of singular drug usage on polysubstance use. Identifying their influence can 

allow for constructed interventions to reduce the impact of risk factors and enhance the efficacy 

of protective factors in preventing or reducing polysubstance habits.

OBJECTIVES 

This study aimed to examine concurrent polysubstance use in a nationally representative sample 

of the Jamaican population and to investigate if there is an association with: 1) risk perception of 

alcohol, tobacco and marijuana use; 2) age of initiation of alcohol, tobacco and marijuana use; 3) 

ease of access to marijuana and 4) having friends or family who get drunk and take illegal drugs.

METHODS

Study Design, Participants and Data Source

This research was a secondary data analysis of the population-based National Drug Prevalence 

Survey 2016 conducted between April and July 2016. It utilized the entire dataset population and 

extracted variables relevant to drug/polysubstance use patterns and risk perception, age of 

initiation, ease of access and friend and family drug use from the primary data set for analysis. 

There was no compensation in this secondary analysis or direct or indirect contact with any 

respondents.
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The original study utilized a structured, regional questionnaire for the data collection on 

drug use that was developed in collaboration with the Organization of American States/Inter-

American Drug Abuse Control Commission (OAS/CICAD). The sample was nationally 

representative and comprised 4623 participants. The survey employed a stratified multi-stage 

sampling design in which the primary sampling units (PSU) were the Enumeration Areas (EAs). 

Jamaica consists of fourteen parishes and twenty-two EAs per parish. In each EA, systematic 

random sampling was used to procure sixteen households. Thereafter, one participant between 

the age of 12 and 65 years from each household was randomly selected as the respondent for the 

survey. Post-stratification weights were applied to ensure that the weighted sample distribution 

matched the population distribution of sex and age categories (9).

Measures

Lifetime, past year and past month use was determined using the target variables related to 

substance use over the lifetime, in the past 12 months and past 30 days for alcohol, tobacco and 

marijuana. “Yes” responses were coded as one and “no” were coded as zero. Lifetime, past year 

and past month concurrent polysubstance use (CPU) was defined as using two or more of 

alcohol, tobacco and marijuana over the lifetime, in the past 12 months and past 30 days 

respectively, measures described previously in the literature (58,59). Statistical computations 

were performed to score concurrent polysubstance, where respondents could only have a score of 

0-3. For analytical purposes, 2-3 substances over the past 30 days were considered past month 

concurrent polysubstance use and utilized as the dependent variable. 

Risk perception was assessed by asking participants, “In your opinion, please indicate the 

risk level of (a) drinking alcohol sometimes, (b) drinking alcohol often, (c) smoking cigarettes 

(tobacco) sometimes, (d) smoking cigarettes (tobacco) often, (e) smoking marijuana sometimes 
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and (f) smoking marijuana often”. Participants indicated their risk level along a Likert scale 

continuum - (1) no risk; (2) low risk; (3) moderate risk; (4) high risk, and (5) I don’t know the 

risk. For the univariate and bivariate analyses, response options were re-categorized whereby 

1=no risk to low risk, 2=moderate to high risk and 3=don’t know the risk. For the multivariate 

analysis, response options were re-categorized to examine respondents who had indicated some 

level of perceived risk. Furthermore, the option “don’t know the risk” was excluded as an 

underrepresented category with insufficient frequencies that may introduce variability and bias in 

the interpretation of the results (60).

Regarding the age of initiation of alcohol, tobacco and marijuana, participants were asked 

to indicate their age in years to the following question for each substance - “How old were you 

when you tried for the first time?” For this analysis, respondents were arranged into four age 

groups: 11 years and under, 12-17 years, 18-25 years and 26 years and older to demonstrate 

distinct phases of childhood, adolescence and adulthood as established elsewhere (61).

For ease of access to marijuana, participants were asked, “How easy would it be to have 

access to the following drug - marijuana?” Response options were 1=easy; 2=difficult; 3=could 

not have access to; 4=don’t know. Missing responses were treated as missing variables.

For friend and family alcohol and illegal drug use, participants were asked, “Do you have 

friends or family members who get drunk?” and “Do you have friends or family members who 

take illegal drugs such as marijuana and cocaine?” Response options were 0=no and 1=yes. 

Statistical analyses

Statistical analysis was performed on the data using Statistical Package for the Social Sciences 

(SPSS) version 23. Descriptive statistics included computing frequencies and percentages for 
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categorical variables. Bivariate analysis examining the association between past month 

concurrent polysubstance use and select psychosocial variables was done using Pearson’s Chi-

Square test. In the multivariate analysis, logistic regression was used whereby past month 

concurrent polysubstance use was the dependent variable. Factors identified as statistically 

significant in the bivariate analysis were included to control for their potential confounding 

effect. Multicollinearity between the study variables was diagnosed using variance inflation 

factor (VIF) (with multicollinearity being defined as VIF >2.5) and Hosmer-Lemeshow statistic 

was used to test for model fitness. Odds ratios and 95% confidence intervals were recorded. A p-

value of <0.05 was considered statistically significant. The data was presented in the form of 

tables and text.

Patient and public involvement 

Patients or members of the public were not involved in any aspect of this research, including 

conceptualization, design, analysis, interpretation of results, and reporting.

Ethical Considerations

The Ministry of National Security approved the National Drug Prevalence Survey 2016, and all 

participants provided informed consent. To protect confidentiality and anonymity, no names 

were retained. The research team had access to a secure database where the gathered data was 

stored. For minors, both parents and guardians provided informed consent, and assent was 

obtained from the minors themselves. (9). Ethical approval for the current study was granted 

through the ethics committee of The University of the West Indies, Mona Campus. There were 

no competing interests.

RESULTS
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The study comprised 4623 respondents, most identified as female (n=2535, 54.8%) and 45.2% as 

males (n=2088). Respondents’ age range was between 12-65 years, with a mean age of 36.18 

(s.d.±14.815). The prevalence of substances used in the past month was 54.3% (alcohol), 38% 

(tobacco) and 53.9% (marijuana). The earliest mean age of initiation for alcohol, tobacco and 

marijuana use was for tobacco at 16.73 (SD +/- 5.498), followed by marijuana at 16.78 (SD +/- 

5.039), and alcohol at 17.23 (SD+/- 5.132). Lifetime concurrent polysubstance use was reported 

by 907 (19.6%) respondents. Among those who reported lifetime use, 623 (68.7%) and 561 

(61.9%) respondents reported concurrent polysubstance use in the past year and past month 

respectively. 

Table 1 shows most respondents reported commencing substance use between 12 to 17 

years of age and moderate to high risk perception as it related to the use of alcohol, tobacco and 

marijuana. Concerning friends and family drug use, most respondents had friends or family who 

get drunk (57.6%) and take illegal drugs such as marijuana and cocaine (64.8%). Regarding 

access to marijuana, the majority of respondents, 3341 (72.3%), reported that accessing 

marijuana was ‘easy’. 

Table 1. Distribution of age of initiation, risk perception and friends/family substance use (n=4623), 2016

     Psychosocial factors Responses (f, %)
Age of substance use initiation      Alcohol       Tobacco   Marijuana
11 years and under   266 (07.7%)    132 (11.1%)   92 (07.3%)
12-17 years 1714 (49.9%)    651 (54.6%) 707 (55.9%)
18-25 years 1284 (37.4%)    343 (28.8%) 396 (31.3%)
26 years and older   171 (05.0%)      66 (05.5%)   69 (05.5%)

Substance use: risk perception No risk to low risk Moderate to high risk Don’t know the risk
Drinking alcohol sometimes 1823 (39.4%)   2743 (59.3%)     57 (1.2%)
Drinking alcohol often   193 (04.2%)   4384 (94.8%)     46 (1.0%)
Smoking tobacco sometimes   581 (12.6%)   4001 (86.5%)     41 (0.9%)
Smoking tobacco often   112 (02.4%)   4469 (96.7%)     42 (0.9%)
Smoking marijuana sometimes 1512 (32.7%)   3033 (65.6%)     78 (1.7%)
Smoking marijuana often   668 (14.4%)   3893 (84.2%)     62 (1.3%)

Friends/family who get drunk
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Yes 2665 (57.6%)
No 1958 (42.4%)

Friends/family who take illegal drugs 
Yes 2998 (64.8%)
No 1625 (35.2%)

Accessibility to marijuana
Easy 3341 (72.3%)
Difficult   567 (12.3%)
Could not have access to   439 (09.5%)
Don’t know   276 (06.0%)

Table 2 shows a bivariate analysis of select psychosocial factors and past month 

concurrent polysubstance use. Pearson’s Chi-square analysis revealed statistically significant 

associations between the age of initiation of alcohol, tobacco and marijuana and past month 

concurrent polysubstance use (p<0.001, p=0.049 and p<0.001, respectively). Statistically 

significant associations were found between past month concurrent polysubstance use and risk 

perception of smoking tobacco sometimes, smoking marijuana sometimes, and smoking 

marijuana often (p=0.007, p<0.001 and p<0.001, respectively). Friends and family who get 

drunk and take illegal drugs were significantly associated with a higher prevalence of past month 

concurrent polysubstance use (p<0.001 and p<0.001) among respondents. Additionally, 

respondents who stated that marijuana was easy to access were significantly associated with a 

greater prevalence of past month concurrent polysubstance use (p<0.001).

Table 2. χ2 analysis of psychosocial factors and past month CPU (n=907), 2016

Past month concurrent polysubstance 
use   

    Psychosocial factors No (346/907) Yes (561/907) χ2 p value
Age of initiation: alcohol 18.968 <0.001***
11 years and under   44 (12.9%)   73 (13.1%)
12-17 years 182 (53.4%) 367 (65.9%)
18-25 years 105 (30.8%) 109 (19.6%)
26 years and older   10 (02.9%)     8 (01.4%)

Age of initiation: tobacco 7.855 0.049* 
11 years and under   28 (09.4%)   65 (12.6%)
12-17 years 157 (52.7%) 298 (58.0%)
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18-25 years   99 (33.2%) 126 (24.5%)
26 years and older   14 (04.7%)   25 (04.9%)

Age of initiation: marijuana 41.648 <0.001***
11 years and under   25 (07.7%)   46 (08.5%)
12-17 years 146 (44.8%) 351 (64.9%)
18-25 years 131 (40.2%) 128 (23.7%)
26 years and older   24 (07.4%)   16 (03.0%)

Risk perception: drinking alcohol 
sometimes 3.233 0.199
No risk to low risk 146 (35.2%) 269 (64.8%)
Moderate to high risk 195 (40.5%) 287 (59.5%)
Don’t know the risk     5 (50.0%)     5 (50.0%)

Risk perception: drinking alcohol 
often 0.174 0.917
No risk to low risk   23 (39.0%)   36 (61.0%)
Moderate to high risk 319 (38.0%) 520 (62.0%)
Don’t know the risk     4 (44.4%)     5 (55.6%)

Risk perception: smoking tobacco 
sometimes 10.021 0.007**
No risk to low risk   46 (27.5%) 121 (72.5%)
Moderate to high risk 296 (40.7%) 432 (59.3%)
Don’t know the risk     4 (33.3%)     8 (66.7%)

Risk perception: smoking tobacco
often 2.525 0.283
No risk to low risk   13 (27.7%)   34 (72.3%)
Moderate to high risk 328 (38.6%) 521 (61.4%)
Don’t know the risk     5 (45.5%)     6 (54.5%)

Risk perception: smoking marijuana 
sometimes 38.061 <0.001***
No risk to low risk 138 (29.2%) 335 (70.8%)
Moderate to high risk 207 (48.6%) 219 (51.4%)
Don’t know the risk     1 (12.5%)     7 (87.5%)

Risk perception: smoking marijuana 
often 47.295 <0.001***
No risk to low risk   58 (21.4%) 213 (78.6%)
Moderate to high risk 287 (45.5%) 344 (54.5%)
Don’t know the risk     1 (20.0%)     4 (80.0%)

Friends/family who get drunk 11.097 <0.001***
Yes 226 (34.8%) 424 (65.2%)
No 120 (46.7%) 137 (53.3%)

Friends/family who take illegal drugs 19.144 <0.001***
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Yes 285 (35.6%) 516 (64.4%)
No   61 (57.5%)   45 (42.5%)

Accessibility of Marijuana 27.562 <0.001***
Easy 308 (89.0%) 545 (97.1%)
Difficult   25 (07.2%)     9 (01.6%)
Could not have access to     8 (02.3%)     2 (00.4%)
Don’t know     5 (01.4%)     5 (00.9%)
* significant at the p <0.05, ** significant at the p= 0.01 level, ***significant at the p<0.001 level)

Logistic regression analysis was performed on the psychosocial factors found to be 

significantly associated with past month concurrent polysubstance use in the chi-square analysis, 

to identify which were predictive of risk or protective factors (Table 3). The model was 

statistically significant and predicted the dependent variable better than the intercept-only model 

alone (χ2 (17) = 147.664, p<0.001). There was no multicollinearity found among the independent 

variables used in the analysis. The Hosmer-Lemeshow test shows the p value at 0.775 (p >.05) 

which shows the model fits the data.

Multivariate analysis indicated that participants commencing marijuana use at 11 years 

and under and between 12 and 17 were 3.346 and 4.560 times more likely to report past month 

concurrent polysubstance use than participants initiating marijuana use 26 years and older 

(p=0.030 and p<0.001). The logistic regression model indicated that respondents with no risk to 

low risk perception of smoking marijuana sometimes and often were 1.477 and 2.892 times more 

likely to report past month concurrent polysubstance use than those who indicated moderate to 

high risk perception of smoking marijuana (p=0.047 and p<0.001 respectively). Similarly, 

respondents who indicated no risk to low risk perception of smoking tobacco sometimes were 

associated with a 1,629 increased odds of reporting past month concurrent polysubstance use 

compared to those who indicated moderate to high risk perception (p=0.049). The model 

reported no statistically significant associations between the age of initiation of alcohol or 
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tobacco and polysubstance use (p>0.05). The model also highlighted that those respondents who 

indicated marijuana access as being difficult were 74.9% less likely to report past month 

concurrent polysubstance use than those who reported easy access to marijuana (p=0.002). 

Alternately, the result can also be interpreted that the odds of past month concurrent 

polysubstance use is 3.984 times higher among those who reported access to marijuana as easy 

than those who reported access as being difficult (p=0.002). In addition, those participants who 

indicated that friends or family members get drunk and take illegal drugs were associated with a 

1.722 and 1.864 increased odds of reporting past month concurrent polysubstance use than those 

who reported that friends or family members did not get drunk and take illegal drugs (p=0.004 

and p=0.017 respectively).  

Table 3. Regression model of psychosocial factors associated with past month CPU (n=907), 2016

   OR 95% C.I. p valuePsychosocial factors
 Lower Upper  

Accessibility of marijuana (easy) reference
Accessibility of marijuana (difficult) 0.251 0.103 0.615 0.002**
Accessibility of marijuana (could not have access to) 0.515 0.077 3.468 0.496
Accessibility of marijuana (don’t know) 1.005 0.215 4.695 0.995
Risk perception of smoking tobacco sometimes (moderate to high) reference
Risk perception of smoking tobacco sometimes (no risk to low risk) 1.629 1.001 2.649 0.049*
Risk perception of smoking marijuana sometimes (moderate to high) reference
Risk perception of smoking marijuana sometimes (no risk to low risk) 1.477 1.006 2.168 0.047*
Risk perception of smoking marijuana often (moderate to high) reference
Risk perception of smoking marijuana often (no risk to low risk) 2.892 1.785 4.685 <0.001***
Age of initiation for alcohol: 11 years and under 1.458 0.395 5.388 0.572
Age of initiation for alcohol: 12-17 years 1.952 0.573 6.644 0.285
Age of initiation for alcohol: 18-25 years 1.087 0.315 3.755 0.894
Age of initiation for alcohol: 26 years and older reference
Age of initiation for tobacco: 11 years and under 0.501 0.173 1.455 0.204
Age of initiation for tobacco: 12-17 years 0.447 0.179 1.115 0.084
Age of initiation for tobacco: 18-25 years 0.717 0.285 1.799 0.478
Age of initiation for tobacco: 26 years and older reference
Age of initiation for marijuana: 11 years and under 3.346 1.125 9.949 0.030*
Age of initiation for marijuana: 12-17 years 4.560 1.879 11.067 <0.001***
Age of initiation for marijuana: 18-25 years 1.611 0.673 3.859 0.285
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Age of initiation for marijuana: 26 years and older reference 
Friends/family who get drunk (no) reference
Friends/family who get drunk (yes) 1.722 1.192 2.487 0.004**
Friends/family who take illegal drugs (no) reference
Friends/family who take illegal drugs (yes) 1.864 1.117 3.111 0.017*
* significant at the p <0.05, ** significant at the p= 0.01 level, ***significant at the p<0.001 level)

DISCUSSION

This research suggests that the vast majority (95%) of individuals who used alcohol, tobacco or 

marijuana at least once, had done so before reaching the age of 25, predominantly in adolescence 

(49.9%, 54.6%, and 55.9% respectively) and childhood (7.7%, 11.1% and 7.3% respectively). 

Using any of these substances during these critical phases of development is associated with 

behavioural problems (62), depression (63), suicide (64), psychosis (65) and dependence (66), 

emphasizing a burgeoning public health issue among Jamaican youth. This study is unique, 

however, in that it is the first in the Caribbean to reveal the impact of risk perception, age of 

initiation, ease of access and friend or family indulgence of the singular use of alcohol, tobacco 

and marijuana on polysubstance use.

The present study alludes to participants commencing marijuana use in childhood and 

adolescence as a risk factor for developing polysubstance use while simultaneously indicating no 

statistically significant associations with the age of initiation of alcohol or tobacco (p>0.05). The 

finding presented is in concordance with prior research that highlights the early age of marijuana 

use as being associated with alcohol and tobacco polysubstance use (38,67). However, this 

finding also finds variance with existing literature that suggests alcohol and tobacco use typically 

precedes the first use of marijuana (68). According to the gateway hypothesis, using marijuana 

customarily follows alcohol or tobacco use, whereas the common liability model explains drug 

use through the interplay of other factors, such as accessibility, sociocultural acceptance, genetic 

predisposition and psychological variables, irrespective of which substance is used first (69). 

Page 17 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

17

Indeed, within the Jamaican context, the preference for marijuana use is likely the result of 

strong sociocultural and religious validation, recent legislation that decriminalizes its use 

(52,54,70), and legitimate taxation initiatives and mitigation measures that have sought to curb 

alcohol and tobacco use (71,72). Accordingly, these findings highlight the need for preventative 

interventions targeting the younger populace that are geared towards delaying the onset of 

marijuana use. Providing a brief intervention within the school setting may prove helpful, 

especially in cases where students are unsure about substance use. This approach allows students 

to voluntarily be taught drug refusal skills (73) and learn about the harms associated with 

marijuana use (74). Such targeted strategies are needed at the policy level because recent 

decriminalization in Jamaica has been linked to an increased likelihood of first-time marijuana 

use among young individuals (70).

As expected, Jamaica’s rapidly evolving legal landscape caters to greater access and 

exposure to marijuana compared to previous years. Extant research has acknowledged the ease of 

access to marijuana as a driving cause of substance abuse (43,75). In this study, respondents who 

indicated marijuana access as easy were more likely to report past month concurrent 

polysubstance use. This finding is noteworthy, as previous research has focused on the ease of 

access to marijuana as an antecedent to marijuana dependence (55,76), rather than polysubstance 

use. Moreover, the decriminalization of marijuana in Jamaica has led to the establishment of a 

medical marijuana industry, resulting in the subsequent formation of numerous marijuana 

dispensaries across the Jamaican landscape (52,77). Undoubtedly, this development has made 

access to marijuana even easier. 

Recent research have shown that changes in policies regarding marijuana use, have led to 

diminishing perceptions of the drug’s risks and harms (78–81). Respondents in this study who 
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believed that smoking marijuana was not harmful were more likely to report past month 

concurrent polysubstance use. This observation is significant given that most research in Jamaica 

would have examined risk perception and its influence on single drug use and dependence 

(82,83). In 2015, decriminalization  permitted the possession of up to two ounces of marijuana 

(52,84), an amendment that is likely to have encouraged its use as being socially acceptable and 

“normalized” in line with the use of other legal drugs (85,86). As a result, repeated exposure to 

substance-using friends and family members can directly influence an individual's drug-seeking 

behavior (87,88). In the present analysis, respondents who reported that friends or family 

members used illegal drugs like marijuana and became inebriated were significantly more likely 

to report past month concurrent polysubstance use. The study findings are in line with earlier 

research that has emphasized the impact of friends’ and family members’ drug use habits on the 

young individual’s likelihood of developing polysubstance use (50,87). To reduce health risks, 

individual harm reduction strategies such as using small amounts of marijuana or consuming 

alcohol slowly have been found to be effective (89,90). Additionally, evidence-based 

interventions consisting of family-focused treatment and individual therapy have also found 

favourable results in reducing marijuana use (91).

Notwithstanding, this study’s cumulative findings have implications for future drug 

treatment and prevention interventions in recognizing the impact of polysubstance use. In 

Jamaica, the National Council on Drug Abuse collaborates with the Ministry of Health and 

Wellness and various public and non-governmental organization partners to establish and 

execute prevention activities. Acute drug treatment services are available in both public and 

private hospitals, as well as residential rehabilitation programmes (3). A local drug treatment 

court was established in Jamaica in the early 2000s to redirect criminal drug offenders towards 
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treatment, rehabilitation and social integration services (92). However, programs in the area of 

recovery support still require improvement (93). Additionally, the available services are limited 

in number and located mainly in metropolitan areas, which makes access to care a challenge 

(94). Moreover, regulatory measures and quality control protocols must be strengthened to 

accredit prevention programs and treatment services, which will enable continuous evaluation 

and monitoring of the services (93).

A further call to include polysubstance use in the mainstream of interventional efforts is 

paramount, especially concerning marijuana policy. Evidentiary support exists for harm 

reduction strategies including co-housing addiction treatment services with supervised drug 

consumption sites (95) and drug checking services (96,97), especially with regards to 

tetrahydrocannabinol potency levels, and utilizing the perspectives of personal lived experiences 

in guiding the further development of policy and legislation in addressing the drug’s use (98,99). 

Further studies examining polysubstance use pursuant to decriminalization may prove 

insightful as findings are likely to have changed and evolved since the initial survey in 2016. The 

COVID-19 pandemic has greatly affected the quality of life in many countries, leading to 

changing drug use patterns (100–102). Future household surveys and research can examine how 

COVID-19-related issues have affected both single-substance and polysubstance use patterns. 

The results of this study can provide insights into substance use profiles in a post-pandemic era.

Given the paucity of research in the global context, this research examines the effects of 

the age of initiation and other psychosocial factors of singular drug use on polysubstance use 

within a nationally representative sample, thereby providing valuable insight towards policy 

implications on a national scale. The random selection of survey respondents in the initial study 

and the use of a large population sample for the current study were significant strengths, as the 
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limited research done in Jamaica investigating polysubstance use has examined small and 

specific samples (103,104) that produced findings that were unlikely to be generalized to a larger 

population. The strength of the secondary analysis conducted was enhanced by the use of logistic 

regression for the multivariate analysis. 

The study had certain limitations, which need to be taken into consideration. Firstly, it 

employed a cross-sectional design, which allowed only for associations to be determined, not 

causal relationships. Secondly, the household survey contained respondents from households 

and, as such, excluded a percentage of the population, who were homeless, those in prisons and 

healthcare institutions. Thirdly, the frequencies of illicit drugs other than marijuana were 

minimal and so were not considered as part of the polysubstance combinations. Lastly, the 

substance use was self-reported which can be influenced by recall bias. Notwithstanding, the 

secondary analysis generated a measure of concurrent polysubstance use, providing the 

underpinning catalyst for future research endeavours.

CONCLUSION

The present study suggests polysubstance use amongst Jamaicans is significantly associated with 

childhood and adolescent initiation and easy accessibility of marijuana. The study also sheds 

light on how Jamaicans perceive the risks and harms associated with marijuana use. In 

addressing this issue, policy perspectives must involve harm reduction strategies and not be 

restricted to mere preventative measures to guard against escalated habits. This is especially 

important given the current legal and sociocultural contexts of marijuana use pervasive within 

the Jamaican population. Furthermore, the study highlights the strong influence of friends’ and 

family members' drug use on individuals adopting polysubstance use habits. Policymakers 
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should therefore consider utilizing a social-ecological model to better understand drug-using 

behaviour in developing public policy and implementing potential intervention strategies.

Page 22 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

22

Acknowledgements Not applicable

Author Contributions KL contributed to the conception, design, drafting of the work; 
interpreted the data that was analyzed; critically revised the work for important intellectual 
content; and approved of the final version to be published. PWS contributed to the conception of 
the work; analysis and interpretation of data for the work; and approved the final version to be 
published. JM contributed to the analysis and interpretation of data for the work; critically 
revised the work and approved the final version to be published. NA contributed to the analysis 
and interpretation of data for the work and approved the final version to be published. WA 
contributed to the conceptualizing of the design of this paper, writing of first and subsequent 
drafts of the paper and critically revised the work for important intellectual content; and 
approved of the final version to be published. All authors read and approved the final manuscript 
and have agreed both to be personally accountable for the author’s own contributions and to 
ensure that questions related to the accuracy or integrity of any part of the work, even ones in 
which the author was not personally involved, are appropriately investigated, resolved, and the 
resolution documented in the literature.

Funding Not applicable

Competing interests None declared

Patient consent Consent to participate was requested from the participants in the consent form 
prior to the collection of data. 

Ethics approval The National Drug Use Prevalence Survey 2016 was approved by the ethics 
committee of the Ministry of National Security in Jamaica. The secondary analysis was approved 
by the Ethics Committee at the University of the West Indies, Mona (Ref: CREC-MN,52 20/21).

Data sharing statement Data is available upon reasonable request and with permission of the 
National Council on Drug Abuse, Jamaica, and the Inter-American Drug Abuse Control 
Commission (CICAD). Restrictions apply to the availability of these data, which were used 
under licence for the current study and are not publicly available. For access to the database, 
contact Mrs Uki Atkinson, research analyst, at uatkinson@ncda.org.jm.

Page 23 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

23

REFERENCES

1. United Nations. World Drug Report 2022. Vienna: United Nations publication; 2022.

2. United Nations. World Drug Report 2000. Vienna: United Nations publication; 2000.

3. Ministry of National Security Jamaica. National Drug Prevention and Control Master Plan 
2015-2019. A fve year strategy for tackling the illicit drug problem in Jamaica. Kingston: 
Ministry of National Security; 2014

4. Platzer M, Mirella F, Nestares C. Illicit drug markets in the Caribbean. Analysis of 
information on drug flows through the region. Klein, M., Day, M and Harriott A., 
Caribbean Drugs, From Criminalization to Harm Reduction, Kingston, Ian Randle 
Publishers, London, Zed books. 2004:189-223. 

5. Haughton SA. Drugged Out: Globalisation and Jamaica's Resilience to Drug Trafficking. 
University Press of America; 2011 May 16.

6. King JW. Politics of Crime Control in the Caribbean: Drug Trafficking, Economic Aid, 
and Sovereignty (From International Criminal Justice: Issues in a Global Perspective, P 
62-70, 2000, Delbert Rounds, ed.--See NCJ-183129).

7. Witbooi E. Criminality and resilience: Rocky Point, Jamaica. Global Initiative Against 
Transnational Organized Crime. 2020 Feb.

8. Tullis L. Illegal Drugs in Nine Countries: Socioeconomic and Political Consequences. 
Draft report prepared for UNRISD at Geneva and the United Nations University at Tokyo. 
1993 Dec; 23.

9. Younger-Coleman N, Cumberbatch C, Campbell J, et al. Jamaica National Drug Use 
Prevalence Survey 2016. Kingston: Ian Randle Publishers; 2017. 

10. Atkinson U, Abel W, Whitehorne-Smith P. Current Trends in Adolescent Substance Use 
in Jamaica. WIMJ Open. 2015;2:15–8. https://doi.org/10. 7727/WIMJOPEN.2014.262. 

11. Morley KI, Ferris JA, Winstock AR, Lynskey MT. Polysubstance use and misuse or abuse 
of prescription opioid analgesics: a multi-level analysis of international data. Pain. 2017 
Jun 1;158(6):1138-44.

12. Gjersing L, Jonassen KV, Biong S, Ravndal E, Waal H, Bramness JG, Clausen T. 
Diversity in causes and characteristics of drug-induced deaths in an urban setting. 
Scandinavian journal of public health. 2013 Mar;41(2):119-25.

13. World Health Organization. Lexicon of alcohol and drug terms. Geneva: World Health 
Organization; 2014.

14. Martin CS. Timing of alcohol and other drug use. Alcohol Research & Health. 
2008;31(2):96.

15. Roche DJ, Bujarski S, Green R, Hartwell EE, Leventhal AM, Ray LA. Alcohol, tobacco, 
and marijuana consumption is associated with increased odds of same-day substance co-
and tri-use. Drug and alcohol dependence. 2019 Jul 1;200:40-9.

Page 24 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

24

16. Lee CM, Patrick ME, Fleming CB, Cadigan JM, Abdallah DA, Fairlie AM, Larimer ME. 
A daily study comparing alcohol‐related positive and negative consequences for days with 
only alcohol use versus days with simultaneous alcohol and marijuana use in a community 
sample of young adults. Alcoholism: Clinical and Experimental Research. 2020 
Mar;44(3):689-96.

17. Berg CJ, Payne J, Henriksen L, Cavazos-Rehg P, Getachew B, Schauer GL, Haardörfer R. 
Reasons for marijuana and tobacco co-use among young adults: A mixed methods scale 
development study. Substance use & misuse. 2018 Feb 23;53(3):357-69.

18. Lalwani K, Whitehorne-Smith P, Walcott G, McLeary JG, Mitchell G, Abel W. 
Prevalence and sociodemographic factors associated with polysubstance use: analysis of a 
population-based survey in Jamaica. BMC psychiatry. 2022 Jul 29;22(1):513.

19. Siegrist J, Marmot M. Health inequalities and the psychosocial environment—two 
scientific challenges. Social science & medicine. 2004 Apr 1;58(8):1463-73.

20. Brewer NT, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, Weinstein ND. Meta-
analysis of the relationship between risk perception and health behavior: the example of 
vaccination. Health psychology. 2007 Mar;26(2):136.

21. Cohn LD, Macfarlane S, Yanez C, Imai WK. Risk-perception: differences between 
adolescents and adults. Health psychology. 1995 May;14(3):217. 

22. Sharma M. Health belief model: Need for more utilization in alcohol and drug education. 
Journal of Alcohol and Drug Education. 2011 Apr 1;55(1):3-6.

23. Kilmer JR, Hunt SB, Lee CM, Neighbors C. Marijuana use, risk perception, and 
consequences: Is perceived risk congruent with reality?. Addictive behaviors. 2007 Dec 
1;32(12):3026-33. 

24. Bachman JG, Johnson LD, O'Malley PM. Explaining recent increases in students' 
marijuana use: impacts of perceived risks and disapproval, 1976 through 1996. American 
journal of public health. 1998 Jun;88(6):887-92.

25. Lopez-Quintero C, Neumark Y. Effects of risk perception of marijuana use on marijuana 
use and intentions to use among adolescents in Bogotá, Colombia. Drug and alcohol 
dependence. 2010 Jun 1;109(1-3):65-72.

26. Wallace MS, Ware MA. Medicinal marijuana: here to stay and time to take responsibility. 
The Clinical Journal of Pain. 2015 Nov 1;31(11):931-2.

27. Cheeta S, Halil A, Kenny M, Sheehan E, Zamyadi R, Williams AL, Webb L. Does 
perception of drug-related harm change with age? A cross-sectional online survey of 
young and older people. BMJ open. 2018 Nov 1;8(11):e021109.

28. Dawson DA, Goldstein RB, Patricia Chou S, June Ruan W, Grant BF. Age at first drink 
and the first incidence of adult‐onset DSM‐IV alcohol use disorders. Alcoholism: Clinical 
and Experimental Research. 2008 Dec;32(12):2149-60.

29. Poudel A, Gautam S. Age of onset of substance use and psychosocial problems among 
individuals with substance use disorders. BMC psychiatry. 2017 Dec;17:1-7.

Page 25 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

25

30. Ramo DE, Liu H, Prochaska JJ. Tobacco and marijuana use among adolescents and young 
adults: a systematic review of their co-use. Clinical psychology review. 2012 Mar 
1;32(2):105-21.

31. Buu A, Dabrowska A, Mygrants M, Puttler LI, Jester JM, Zucker RA. Gender differences 
in the developmental risk of onset of alcohol, nicotine, and marijuana use and the effects 
of nicotine and marijuana use on alcohol outcomes. Journal of studies on alcohol and 
drugs. 2014 Sep;75(5):850-8.

32. Behrendt S, Beesdo-Baum K, Höfler M, Perkonigg A, Bühringer G, Lieb R, Wittchen HU. 
The relevance of age at first alcohol and nicotine use for initiation of cannabis use and 
progression to cannabis use disorders. Drug and Alcohol Dependence. 2012 Jun 1;123(1-
3):48-56.

33. Jessor R, Costa FM, Krueger PM, Turbin MS. A developmental study of heavy episodic 
drinking among college students: the role of psychosocial and behavioral protective and 
risk factors. Journal of studies on alcohol. 2006 Jan;67(1):86-94.

34. Kandel D, Faust R. Sequence and stages in patterns of adolescent drug use. Archives of 
general psychiatry. 1975 Jul 1;32(7):923-32.

35. Patton GC, Coffey C, Carlin JB, Sawyer SM, Lynskey M. Reverse gateways? Frequent 
cannabis use as a predictor of tobacco initiation and nicotine dependence. Addiction. 2005 
Oct;100(10):1518-25.

36. Degenhardt L, Chiu WT, Conway K, Dierker L, Glantz M, Kalaydjian A, Merikangas K, 
Sampson N, Swendsen J, Kessler RC. Does the ‘gateway’matter? Associations between 
the order of drug use initiation and the development of drug dependence in the National 
Comorbidity Study Replication. Psychological medicine. 2009 Jan;39(1):157-67.

37. Agrawal A, Lynskey MT. Correlates of later-onset cannabis use in the National 
Epidemiological Survey on Alcohol and Related Conditions (NESARC). Drug and 
alcohol dependence. 2009 Nov 1;105(1-2):71-5.

38. Strunin L, Díaz-Martínez A, Díaz-Martínez LR, Heeren T, Chen C, Winter M, Kuranz S, 
Hernández–Ávila CA, Fernández-Varela H, Solís-Torres C. Age of onset, current use of 
alcohol, tobacco or marijuana and current polysubstance use among male and female 
Mexican students. Alcohol and Alcoholism. 2017 Sep 1;52(5):564-71.

39. Degenhardt L, Dierker L, Chiu WT, Medina-Mora ME, Neumark Y, Sampson N, Alonso 
J, Angermeyer M, Anthony JC, Bruffaerts R, De Girolamo G. Evaluating the drug use 
“gateway” theory using cross-national data: consistency and associations of the order of 
initiation of drug use among participants in the WHO World Mental Health Surveys. Drug 
and alcohol dependence. 2010 Apr 1;108(1-2):84-97.

40. Sloboda Z, Glantz MD, Tarter RE. Revisiting the concepts of risk and protective factors 
for understanding the etiology and development of substance use and substance use 
disorders: Implications for prevention. Substance use & misuse. 2012 Jun 10;47(8-9):944-
62.

41. Vanyukov MM, Tarter RE, Kirillova GP, Kirisci L, Reynolds MD, Kreek MJ, Conway 

Page 26 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

26

KP, Maher BS, Iacono WG, Bierut L, Neale MC. Common liability to addiction and 
“gateway hypothesis”: theoretical, empirical and evolutionary perspective. Drug and 
alcohol dependence. 2012 Jun 1;123:S3-17.

42. Stamates AL, Roberts R, Lau-Barraco C. Alcohol, cannabis, and tobacco polysubstance 
use: A latent profile analysis of age of onset. Substance abuse. 2022 Dec 1;43(1):531-8. 

43. Johnston LD, O'Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future. 
National Results on Adolescent Drug Use: Overview of Key Findings, 2009. NIH 
Publication Number 10-7583. National Institute on Drug Abuse (NIDA). 2010 May.

44. Steen JA. A multilevel study of the role of environment in adolescent substance use. 
Journal of Child & Adolescent Substance Abuse. 2010 Oct 22;19(5):359-71.

45. Resnick MD, Bearman PS, Blum RW, Bauman KE, Harris KM, Jones J, Tabor J, 
Beuhring T, Sieving RE, Shew M, Ireland M. Protecting adolescents from harm: findings 
from the National Longitudinal Study on Adolescent Health. Jama. 1997 Sep 
10;278(10):823-32.

46. Treno AJ, Ponicki WR, Remer LG, Gruenewald PJ. Alcohol outlets, youth drinking, and 
self‐reported ease of access to alcohol: A constraints and opportunities approach. 
Alcoholism: Clinical and Experimental Research. 2008 Aug;32(8):1372-9.

47. Harrison PA, Fulkerson JA, Park E. The relative importance of social versus commercial 
sources in youth access to tobacco, alcohol, and other drugs. Preventive medicine. 2000 
Jul 1;31(1):39-48.

48. Miller-Day MA, Alberts J, Hecht ML, Trost MR, Krizek RL. Adolescent relationships and 
drug use. Psychology Press; 2014 Apr 8.

49. Tan K, Davis JP, Smith DC, Yang W. Individual, family, and school correlates across 
patterns of high school poly-substance use. Substance Use & Misuse. 2020 Mar 
2;55(5):743-51.

50. Tomczyk S, Isensee B, Hanewinkel R. Latent classes of polysubstance use among 
adolescents—a systematic review. Drug and alcohol dependence. 2016 Mar 1;160:12-29. 

51. Crane NA, Langenecker SA, Mermelstein RJ. Risk factors for alcohol, marijuana, and 
cigarette polysubstance use during adolescence and young adulthood: a 7-year 
longitudinal study of youth at high risk for smoking escalation. Addictive behaviors. 2021 
Aug 1;119:106944.

52. Golding M. Jamaica’s Dangerous Drugs Amendment Act 2015. A paper by MOJ (2012-
2016) Mark Golding for the EU-LAC Foundation (March 2016). https://eulacfoundation. 
org/en/system/files/UNGASS_GoldingJM_EN. pdf. 2016.

53. Decorte T, Lenton S, Wilkins C. Legalizing cannabis: experiences, lessons and scenarios. 
New York: Routledge; 2020 

54. Chevannes B. Criminalizing cultural practice the case of Ganja in Jamaica. In: Klein A, 
Day M, Harriott A, editors. Caribbean Drugs: From Criminalization to Harm Reduction. 
London: Zed Books; 2004. p. 67–81.

Page 27 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

27

55. Warren JC, Smalley KB, Barefoot KN. Perceived ease of access to alcohol, tobacco, and 
other substances in rural and urban US students. Rural and remote health. 2015 
Oct;15(4):3397. 

56. Staiger PK, Richardson B, Long CM, Carr V, Marlatt GA. Overlooked and 
underestimated? Problematic alcohol use in clients recovering from drug dependence. 
Addiction. 2013 Jul;108(7):1188-93.

57. Gilmore D, Zorland J, Akin J, Johnson JA, Emshoff JG, Kuperminc GP. Mortality risk in 
a sample of emergency department patients who use cocaine with alcohol and/or cannabis. 
Substance abuse. 2018 Jul 3;39(3):266-70.

58. Peltzer K, Pengpid S. Polysubstance use among national samples of in-school adolescents 
in Dominican Republic, Jamaica, and Trinidad and Tobago. Journal of Psychology in 
Africa. 2022 Mar 4;32(2):187-93.

59. Höhne B, Pabst A, Hannemann TV, Kraus L. Patterns of concurrent alcohol, tobacco, and 
cannabis use in Germany: Prevalence and correlates. Drugs: education, prevention and 
policy. 2014 Apr 1;21(2):102-9.

60. Ranganathan P, Pramesh CS, Aggarwal R. Common pitfalls in statistical analysis: logistic 
regression. Perspectives in clinical research. 2017 Jul;8(3):148.

61. Krist AH, Davidson KW, Mangione CM, Barry MJ, Cabana M, Caughey AB, Donahue K, 
Doubeni CA, Epling JW, Kubik M, Ogedegbe G. Primary care–based interventions to 
prevent illicit drug use in children, adolescents, and young adults: US Preventive Services 
Task Force recommendation statement. Jama. 2020 May 26;323(20):2060-6.

62. Korhonen T, Sihvola E, Latvala A, Dick DM, Pulkkinen L, Nurnberger J, Rose RJ, Kaprio 
J. Early-onset tobacco use and suicide-related behavior–A prospective study from 
adolescence to young adulthood. Addictive behaviors. 2018 Apr 1;79:32-8.

63. Bousoño M, Al-Halabi S, Buron P, Garrido M, Díaz-Mesa EM, Galván G, García-Alvarez 
L, Velasco Á, Rodríguez-Revuelta J, Wasserman C, Carli V. Alcohol use and risk factors 
for self-harm behavior in Spanish adolescents. Adicciones. 2021 Jan 1;33(1).

64. Agrawal A, Nelson EC, Bucholz KK, Tillman R, Grucza RA, Statham DJ, Madden PA, 
Martin NG, Heath AC, Lynskey MT. Major depressive disorder, suicidal thoughts and 
behaviours, and cannabis involvement in discordant twins: a retrospective cohort study. 
The Lancet Psychiatry. 2017 Sep 1;4(9):706-14.

65. Mustonen A, Niemelä S, Nordström T, Murray GK, Mäki P, Jääskeläinen E, Miettunen J. 
Adolescent cannabis use, baseline prodromal symptoms and the risk of psychosis. The 
British Journal of Psychiatry. 2018 Apr;212(4):227-33.

66. Laucht M, Schmid B. Early onset of alcohol and tobacco use--indicator of enhanced risk 
of addiction?. Zeitschrift fur Kinder-und Jugendpsychiatrie und Psychotherapie. 2007 Mar 
1;35(2):137-43.

67. Hawke LD, Wilkins L, Henderson J. Early cannabis initiation: Substance use and mental 
health profiles of service-seeking youth. Journal of Adolescence. 2020 Aug 1;83:112-21.

Page 28 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

28

68. Kandel D, Kandel E. The Gateway Hypothesis of substance abuse: developmental, 
biological and societal perspectives. Acta Paediatrica. 2015 Feb;104(2):130-7.

69. Van Leeuwen AP, Verhulst FC, Reijneveld SA, Vollebergh WA, Ormel J, Huizink AC. 
Can the gateway hypothesis, the common liability model and/or, the route of 
administration model predict initiation of cannabis use during adolescence? A survival 
analysis—the TRAILS study. Journal of Adolescent Health. 2011 Jan 1;48(1):73-8.

70. Spencer N, Strobl E. The impact of decriminalization on marijuana and alcohol 
consumption in Jamaica. Health Policy Plan. 2020;35:180–5.

71. Ministry of Health & Wellness. The Public Health (Tobacco Control) Regulations 2013. 
The Public Health Act 2013. The Jamaica Gazette Supplement Proclamations, Rules And 
Regulation. Kingston: Jamaica Printing Service; 2013;

72. Executive Summary on Caribbean Subregional Workshop on Alcohol, Tobacco and 
Sugar-Sweetened Beverages Taxation, 2017. Barbados: PAHO; 2017.

73. Scheier LM, Botvin GJ, Diaz T, Griffin KW. Social skills, competence, and drug refusal 
efficacy as predictors of adolescent alcohol use. Journal of drug education. 1999 
Sep;29(3):251-78.

74. Walker DD, Stephens RS, Blevins CE, Banes KE, Matthews L, Roffman RA. Augmenting 
brief interventions for adolescent marijuana users: The impact of motivational check-ins. 
Journal of consulting and clinical psychology. 2016 Nov;84(11):983. 

75. Mack A. Adolescent substance use: America’s# 1 public health problem. Year Book of 
Psychiatry and Applied Mental Health. 2012;2012:39-40.

76. Connell CM, Gilreath TD, Aklin WM, Brex RA. Social-ecological influences on patterns 
of substance use among non-metropolitan high school students. American journal of 
community psychology. 2010 Mar;45:36-48.

77. Rychert M, Emanuel MA, Wilkins C. Foreign investment in emerging legal medicinal 
cannabis markets: the Jamaica case study. Globalization and Health. 2021 Dec;17(1):1-1.

78. Estoup AC, Moise-Campbell C, Varma M, Stewart DG. The impact of marijuana 
legalization on adolescent use, consequences, and perceived risk. Substance Use & 
Misuse. 2016 Dec 5;51(14):1881-7.

79. Cohn AM, Johnson AL, Rose SW, Rath JM, Villanti AC. Support for marijuana 
legalization and predictors of intentions to use marijuana more often in response to 
legalization among US young adults. Substance use & misuse. 2017 Jan 28;52(2):203-13. 

80. Pacek LR, Mauro PM, Martins SS. Perceived risk of regular cannabis use in the United 
States from 2002 to 2012: differences by sex, age, and race/ethnicity. Drug and alcohol 
dependence. 2015 Apr 1;149:232-44.

81. Schmidt LA, Jacobs LM, Spetz J. Young people’s more permissive views about 
marijuana: local impact of state laws or national trend?. American journal of public health. 
2016 Aug;106(8):1498-503.

Page 29 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

29

82. Bernard T, Abel W, Whitehorne-Smith P, Mitchell G, Thompson E, Lalwani K, Sewell C, 
Oshi DC. Cannabis use among secondary school students in Jamaica: factors associated 
with age of initiation. West Indian Med J. 2017 Jan 1;66(5):546.

83. Wynter J, Hynes M. Peer association and perception of harms and benefits associated 
marijuana use among Jamaican adolescents. Texto & Contexto-Enfermagem. 2019 Aug 
15;28.

84. Hanson VJ. Cannabis policy reform: Jamaica’s experience. In Legalizing Cannabis 2020 
Feb 20 (pp. 375-389). Routledge.

85. Parker H, Aldridge J, Measham F, Haynes P. Illegal Leisure: The Normalization of 
Adolescent Recreational Drug Use. Health Education Research. 1999;14(5):707-.

86. Parker H, Williams L, Aldridge J. The normalization of ‘sensible’recreational drug use: 
Further evidence from the North West England longitudinal study. Sociology. 2002 
Nov;36(4):941-64.

87. Hernández-Serrano O, Font-Mayolas S, Eugeenia GR. Polydrug use and its relationship 
with the familiar and social context amongst young college students. Adicciones. 2015 Jul 
1;27(3).

88. Gough H, Longman-Mills S, Haye WD, Mann R, Brands B, Hamilton H, Wright MD, 
Cumsille F, Khenti A. Family relations, peer influence, spirituality and drug use among 
students in one university in Kingston, Jamaica. Texto & Contexto-Enfermagem. 
2015;24:184-9.

89. Doumas DM, Miller R, Esp S. Impulsive sensation seeking, binge drinking, and alcohol-
related consequences: Do protective behavioral strategies help high risk adolescents?. 
Addictive behaviors. 2017 Jan 1;64:6-12.

90. Pedersen ER, Hummer JF, Rinker DV, Traylor ZK, Neighbors C. Measuring protective 
behavioral strategies for marijuana use among young adults. Journal of studies on alcohol 
and drugs. 2016 May;77(3):441-50.

91. Hogue A, Henderson CE, Becker SJ, Knight DK. Evidence base on outpatient behavioral 
treatments for adolescent substance use, 2014–2017: Outcomes, treatment delivery, and 
promising horizons. Journal of Clinical Child & Adolescent Psychology. 2018 Jul 
4;47(4):499-526.

92. Lambson SH, Schachar A, Cissner A. A diagnostic study of the Jamaica Drug Treatment 
Courts : findings and recommendations / Produced by the Executive Secretariat of the 
Inter-American Drug Abuse Control Commission and the Center for Court Innovation. 
2020;

93. Multilateral Evaluation Mechanism (MEM) Evaluation Report on Drug Policies: 
Measures of Prevention, Treatment, and Recovery Support; OAS; Jamaica. 2021;

94. Ministry of Education, Youth, and Culture, Jamaica. Situation assessment report youth in 
Jamaica 2001. Aleph SA, Futures Group International, 2002;

95. Gaddis A, Kennedy MC, Nosova E, Milloy MJ, Hayashi K, Wood E, Kerr T. Use of on-

Page 30 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

30

site detoxification services co-located with a supervised injection facility. Journal of 
substance abuse treatment. 2017 Nov 1;82:1-6.

96. Harper L, Powell J, Pijl EM. An overview of forensic drug testing methods and their 
suitability for harm reduction point-of-care services. Harm reduction journal. 2017 
Dec;14(1):1-3.

97. Brunt T. Drug checking as a harm reduction tool for recreational drug users: opportunities 
and challenges. 2017 Nov 3;

98. Selseng LB, Follevåg BM, Aaslund H. How people with lived experiences of substance 
use understand and experience user involvement in substance use care: a synthesis of 
qualitative studies. International journal of Environmental Research and public health. 
2021 Sep 28;18(19):10219.

99. Belle-Isle L, Pauly B, Benoit C, Hall B, Lacroix K, LeBlanc S, Dupuis G. From one ally 
to another: practice guidelines to better include people who use drugs at your decision-
making tables. CARBC Bulletin. 2016(14). 

100. Grau-López L, Daigre C, Palma-Alvarez RF, Sorribes-Puertas M, Serrano-Pérez P, 
Quesada-Franco M, Segura L, Coronado M, Ramos-Quiroga JA, Colom J, XAD-
COVID19-Group. COVID-19 lockdown and consumption patterns among substance use 
disorder outpatients: A multicentre study. European Addiction Research. 2022 Jan 
17;28(4):243-54.

101. Sylvestre MP, Dinkou GD, Naja M, Riglea T, Pelekanakis A, Bélanger M, Maximova K, 
Mowat D, Paradis G, O'Loughlin J. A longitudinal study of change in substance use from 
before to during the COVID-19 pandemic in young adults. The Lancet Regional Health-
Americas. 2022 Apr 1;8:100168.

102. Benschop A, Van Bakkum F, Noijen J. Changing patterns of substance use during the 
coronavirus pandemic: self-reported use of tobacco, alcohol, cannabis, and other drugs. 
Frontiers in psychiatry. 2021 May 26;12:633551.

103. Whitehorne-Smith P, Simich L, Strike C, Brands B, Giesbrecht N, Khenti A. Gender 
differences in simultaneous polydrug use among undergraduate students of one university, 
Kingston-Jamaica. Texto & Contexto-Enfermagem. 2012;21:74-8.

104. Mitchell C, Simich L, Strike C, Brands B, Giesbrecht N, Khenti A. Exploration of 
simultaneous polydrug use: risk and protective factors in undergraduate students in one 
university, Kingston-Jamaica. Texto & Contexto-Enfermagem. 2012;21:68-73.

Page 31 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

1

STROBE Statement
Checklist of items that should be included in reports of observational studies

Section/Topic Item 
No Recommendation Reported 

on Page No
(a) Indicate the study’s design with a commonly used term in the title or the abstract 1,3

Title and abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4-7
Objectives 3 State specific objectives, including any prespecified hypotheses 7

Methods
Study design 4 Present key elements of study design early in the paper  7-8

Setting 5
Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

        7-8

(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of 
follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the 
rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants

8
Participants 6

(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case

N/A

Variables 7
Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 
applicable

8-9

Data sources/measurement 8*
 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group

8-9

Bias 9 Describe any efforts to address potential sources of bias 8,10
Study size 10 Explain how the study size was arrived at 7-8
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why 8-9

(a) Describe all statistical methods, including those used to control for confoundin0 9-10
(b) Describe any methods used to examine subgroups and interactions 9-10
(c) Explain how missing data were addressed 9
(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy

8-9
Statistical methods 12

(e) Describe any sensitivity analyses N/A

Page 32 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2

Section/Topic Item 
No Recommendation Reported 

on Page No

Results
(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed

N/A

(b) Give reasons for non-participation at each stage N/A
Participants 13*

(c) Consider use of a flow diagram N/A
(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 
confounders

11

(b) Indicate number of participants with missing data for each variable of interest N/A
Descriptive data 14*

(c) Cohort study—Summarise follow-up time (eg, average and total amount) N/A
Cohort study—Report numbers of outcome events or summary measures over time N/A
Case-control study—Report numbers in each exposure category, or summary measures of exposure N/AOutcome data 15*
Cross-sectional study—Report numbers of outcome events or summary measures 8-9
(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). 
Make clear which confounders were adjusted for and why they were included

14-16

(b) Report category boundaries when continuous variables were categorized 14-16
Main results 16

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 11-14

Discussion
Key results 18 Summarise key results with reference to study objectives 14-15

Limitations 19
Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias

20

Interpretation 20
Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence

16-20

Generalisability 21 Discuss the generalisability (external validity) of the study results 20-21

Other Information

Funding 22
Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the 
present article is based

22

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is 
best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 
Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

Page 33 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


