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Original Article

Objectives: To identify the associations of characteristics of the neighborhood environment with substance abuse among clients re-

ceiving treatment for drug abuse in Thailand.

Methods: A cross-sectional study was conducted of 1128 drug addicts from 28 neighborhoods who were receiving treatment at all 7 

compulsory drug detention centers in Thailand. A trained interviewer conducted structured interviews with the subjects about sub-

stance use and the perceived neighborhood environment in their community. A multilevel logistic regression model was applied to 

estimate the effects of the neighborhood environment on substance use. 

Results: The majority of participants, 53.8% only used methamphetamine pills, 31.3% used other illicit drugs as well as methamphet-

amine pills, and 14.9% used an illicit drug other than methamphetamine. Three neighborhood characteristics were associated with 

substance use. A 1-unit increase in the perceived neighborhood cohesion score was associated with a 15% reduction in methamphet-

amine pill use and an 11% reduction of the use of both methamphetamine pills and another illicit drug. Conversely, a 1-unit increase 

in perceived neighborhood crime predicted 19 and 14% increases in the use of methamphetamine pills and the use of both metham-

phetamine pills and another illicit drug, respectively. In addition, a 1-unit increase in the scores for stigma surrounding addiction cor-

responded to a 25% increase of the use of methamphetamine pills and a 12% increase in the use of both methamphetamine pills and 

another illicit drug.

Conclusions: Substance use among drug addicts was influenced by characteristics of the neighborhood environment. Therefore, pre-

vention and intervention strategies should be designed based on a consideration of the impact of neighborhood context on sub-

stance use behaviors.
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INTRODUCTION

Substance use remains a significant problem worldwide. 
Since 2014, the United Nations Office for Drugs and Crime was 
estimated for total 247 million people used drug, and one-
sixth of the world’s drug users have received treatment [1]. In 
the last decade, a substance use epidemic has led to the im-
plementation of compulsory treatment systems in many East 
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and Southeast Asian countries, such as China, Vietnam, Cam-
bodia, Malaysia, Laos, and Thailand [2]. In such programs, peo-
ple who use drugs (PWUD) or who are suspected of drug use 
are arrested by police, and then receive treatment and rehabil-
itation in compulsory drug detention centers (CDDCs). It has 
been estimated that more than 235 000 PWUD have been de-
tained in over 1000 centers in several Asian countries. Mean-
while, CDDCs in Southeast Asian countries have been found to 
be ineffective, and some PWUD have suffered from physical 
and psychological harms, such as human immunodeficiency 
virus (HIV) infection, human rights abuses, and high relapse 
rates [3]. 

The first implementation of CDDCs in Thailand was an inter-
vention targeting the methamphetamine epidemic through 
bureaucratic legal means; in this reform, PWUD were classified 
as patients, instead of criminals [4]. From 2010 to 2014, the 
number of PWUD treated in CDDCs increased from 119 250 to 
179 331 cases, and approximately 90% of these PWUD were 
methamphetamine users [5]. However, CDDCs have a high re-
lapse rate, which may take place because detainees are re-
leased to their neighborhoods, which may have factors predis-
posing them to return to a cycle of drug abuse, such as high 
unemployment rates, low socioeconomic status, high crime 
rates, a greater availability of drugs, and the presence of drug 
users [6-9]. Thomson [10] and Kallanasute et al. [11] found that 
about 20 and 14.9% of subjects relapsed within 2-6 months, 
respectively. Therefore, CDDCs should both promote absten-
tion from drug use for a short period and urge clients to refrain 
from engaging with environmental factors in the neighbor-
hood that might influence them to relapse. 

Several studies have found substance use behavior to be af-
fected by multiple social determinants, including personal 
characteristics and multifactorial relationships within the 
neighborhood [6,12,13]. Nevertheless, some traditional stud-
ies have focused on individual and interpersonal factors, rath-
er than social and contextual factors on the neighborhood 
level [12,14]. Some recent studies have explored the degree to 
which negative neighborhood-level factors influence the risk 
of relapse (e.g., violence, crime, and neighborhood disorderli-
ness) [15,16], some have focused on positive neighborhood 
factors (e.g., neighborhood cohesion, social capital, and neigh-
borhood safety), and a few studies have considered both sets 
of factors simultaneously [12,17].

Contemporary studies have documented both positive 
neighborhood environmental factors (e.g., neighborhood co-

hesion is an element of social capital that reflects social ties 
and networks and neighbors’ willingness to intervene for the 
common good [18]) and negative factors (e.g., neighborhood 
crime and stigma surrounding addiction). Patterson et al. [17] 
and Mennis et al. [19] reported that neighborhoods with high 
social cohesion may influence both the behavioral health and 
psychological reactions of residents, including a protective 
function against drug use. In contrast, prior studies of neigh-
borhood crime have shown that neighborhoods with social 
disorganization (including crime, violence, and drug dealing) 
may have higher levels of substance use, leading to stress and 
high rates of crime and perceived crime. 

Thus, for those who reside in more disorganized neighbor-
hoods, crime can lead to stress, and drugs may be used to re-
duce stress [15,20]. In terms of the stigma surrounding addic-
tion, Tomori et al. [9] and Livingston et al. [21] reported that 
after rehabilitation, individuals may return to their community, 
in which stigmatized attitudes remain present, and be labeled 
as people who engage in substance abuse, and the resulting 
sense of hopelessness and social condemnation may put them 
at risk of relapsing. 

In Thailand, previous studies investigating how social factors 
influence substance use focused on a combination of individ-
ual, peer, and family factors, rather than on the neighborhood 
environment [7,22]. In another study, perceptions of neigh-
borhood cohesion were associated with adolescent delin-
quency, but no strong significant association was found with 
substance use [23]. Associations of neighborhood environ-
mental characteristics with substance use among adults and 
drug offenders have not been conducted in sufficient depth 
for analyses of both negative and positive neighborhood fac-
tors to be analyzed in the same study. This gap in the literature 
should be addressed. 

This study aimed to investigate the association between 
neighborhood-level environmental factors and substance use 
among drug addicts in CDDCs through socio ecological model 
simulation following the method described by Bronfen-
brenner [24], with a focus on the interplay among individual, 
interpersonal, and community variables. Three neighborhood-
level variables (perceptions of neighborhood cohesion, neigh-
borhood crime, and stigma surrounding addiction) were the 
primary exposures of interest among both individual-level 
and interpersonal-level variables, with appropriate adjustment 
for covariates. We hypothesized that substance use would be 
influenced by individual and interpersonal characteristics as 
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represented by neighborhood factors, and we expect our find-
ings to be helpful for developing intervention strategies to re-
duce substance use among drug offenders based on a consid-
eration of neighborhood dynamics in their communities.

METHODS

Study Population and Data Collection
This cross-sectional study was conducted from December 

2015 to July 2017 in all 7 CDDCs located in central (Patum 
Thani), southern (Songkha, Pattani), northeastern (Khonkaen, 
Udon Thani), and northern (Chiangmai and Maehongson 
Provinces) Thailand, which are operated by the Ministry of 
Public Health of Thailand. The eligible PWUD were enrolled in 
treatment throughout the study period, resided in the prov-
ince where the CDDC in which they were detained was located 
for at least 3 months, and were willing to participate. Partici-
pants were excluded if they provided incomplete responses. A 
consecutive sampling technique was used to select partici-
pants who met the eligibility criteria. All 1128 PWUD who met 
all criteria, which satisfied the calculation of the sample size 
required for this study. All subjects were divided into 28 neigh-
borhood clusters by the administrative unit of municipalities 
in each province. This study received ethical approval from the 
Research Ethics Boards of Khon Kaen University and the Prin-
cess Mother National Institute on Drug Abuse Treatment (ref 
no. HE581318). 

We simulated a socio ecological model, in which a multi-lev-
el framework is used to understand the multi-faceted interac-
tions between individuals and environmental factors that 
shape their behavior [24]. Data were collected by structured 
interviews administered by 14 standardized interviewers at 
the 7 CDDCs. All respondents provided written informed con-
sent, and were then interviewed in a private room.

Measurement
The structured interview questionnaire was composed of 4 

parts, corresponding to individual-level, interpersonal-level, 
and neighborhood-level variables, as well as substance use. 

Covariates
The individual-level variables included age, sex, education, 

occupational status, monthly income, drug-related crime his-
tory, and having experienced human rights abuses. All vari-
ables were categorized as dichotomous variables, except for 

the monthly income variable, which was categorized into ter-
tiles.

The interpersonal-level variables were assessed by 2 items 
reflecting the extent to which peers and family members used 
methamphetamine, cannabis, or other illicit drugs (OIDs). Po-
tential covariates were accounted for by adjusting for individ-
ual- and interpersonal-level variables. These variables were se-
lected based on evidence regarding factors that affect sub-
stance abuse and the neighborhood environment identified 
in the literature reviews of Rodriguez et al. [6], Tomori et al. [9], 
Galea et al. [12], Embry et al. [14], Theall et al. [16], Mennis et 
al. [19], Cheng et al. [22], and Silins et al. [25].

Neighborhood-level variables were assessed based on the 3 
months prior to detention, Perceptions of neighborhood co-
hesion were assessed by a scale adapted by Sampson et al. 
[18] and Buckner [26] reflecting social ties, networks, and trust 
among residents. This scale comprised 18 items and used a 
4-point scale, ranging from “strongly disagree” (1) to “strongly 
agree” (4). We estimated neighborhood-level cohesion scores 
by calculating the mean of an individual’s total scores for each 
neighborhood, with higher mean scores indicating a greater 
perception of neighborhood cohesion (Cronbach alpha, 0.94); 
Perceptions of neighborhood crime were measured by a ques-
tionnaire adapted by Rosenberg et al. [27] and Martinez et al. 
[28], including 2 items: concerns about crime and neighbor-
hood crime problems. The responses for concerns about crime 
ranged from 1 (strongly disagree) to 4 (strongly agree) on a 
4-point scale, while those for neighborhood crime problems 
ranged from 1 (rarely/not worried) to 10 (frequently/very). To 
estimate the neighborhood-level crime score, the mean of the 
individual’s total scores was calculated for each neighborhood, 
with higher mean scores representing high perceived neigh-
borhood crime (Cronbach alpha, 0.88); Stigma surrounding 
addiction was assessed using a scale developed by Kanato 
and Leyatikul [29]. This summed rating scale comprised 30 
items with the 5 dimensions of familiarity, perceptions of dan-
gerousness, fear, social distance, and community responsive-
ness. Neighborhood-level addiction stigma scores were calcu-
lated by the mean of the individual’s total scores for each 
neighborhood, with higher mean scores indicating a greater 
level of stigma surrounding addiction (Cronbach alpha, 0.84). 

Outcome variable
The primary outcome was illicit substance use. The respon-

dents were asked whether they had used any of the following 
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10 illicit substances in the last 3 months: methamphetamine 
pills, crystal methamphetamine, cannabis, inhalants, heroin, 
cocaine, kratom (Mitragyna species), ecstasy, ketamine, and 
opioids. Substance use was then divided into the following 3 
categories: methamphetamine pill use only (MET-AMP), OID 
with MET-AMP, and OID without MET-AMP. 

Data Analysis
Descriptive statistics were applied to analyze all socioeco-

logical factors. Next, a 2-level multilevel multinomial logistic 
regression analysis via generalized linear mixed models was 
fitted to analyze the strength of the associations among 
neighborhood-level variables, each covariate, and substance 
use. The 2-level structure comprised individuals at level 1 (in-
cluding individual-level and interpersonal-level variables) 
nested within neighborhoods at level 2 (consisting of 3 neigh-
borhood variables). The model building process started with a 
null model consisting of no predictors, and a series of 2-level 
models was developed. First, in model 1, we fitted only indi-
vidual-level variables into the model. Then, in model 2, all in-
terpersonal-level variables were entered into model 1. Finally, 
in model 3, all neighborhood-level variables were entered into 
model 2. In all models, the reference group of the outcome 
variable was OID without MET-AMP. The median odds ratio 
(mOR) and interval odds ratio (IOR) was applied for measure 
the variation of substance use in different neighborhoods and 
effects of neighborhood-level variables, respectively. The level 
of statistical significance was set as p-value<0.05, and SPSS 
version 20.0 (IBM Corp., Armonk, NY, USA) was used to con-
duct all statistical analyses.

RESULTS

Description of Sample Characteristics
Almost all subjects (85.4%) were male, and their average 

age was 27.3 years old (standard deviation, 9.04 years). About 
half (51.7%) of the PWUD had completed primary school or 
less, 74.7% were employed, and 74.4% had a drug-related 
crime history. Most respondents stated that their friends 
(71.3%) and family (55.6%) used drugs. In terms of the 
substance(s) used, MET-AMP (53.8%) was the most common, 
followed by OID with MET-AMP (31.3%) and OID without MET-
AMP (14.9%) (Table 1).

Bivariate Models
In both the MET-AMP category and the OID with MET-AMP 

category, perceived neighborhood cohesion was significantly 
associated with decreased substance use. Conversely, per-
ceived neighborhood crime and stigma surrounding addic-
tion were significantly related with increased substance use. 
Respondents who had completed primary school or less tend-
ed to have a history of drug-related crime, and those whose 
peers used drugs were more likely to use MET-AMP and OID 
with MET-AMP than to use OID without MET-AMP (Tables 2 
and 3).

Multilevel Models 
The mOR in all models was greater than 1, indicating that 

the between-neighborhood variation in substance use was 
greater than the neighborhood-level variation; all of the IOR-
80% intervals contained 1, further confirming this finding (Ta-
bles 2 and 3). 

Table 2 presents the results of the multilevel multinomial lo-
gistic regression models for MET-AMP. In model 1, the analysis 
of the relationships of the individual-level variables with sub-
stance use showed that a higher likelihood of MET-AMP use 
was associated with male sex, a younger age, having complet-
ed primary school or less, and having a history of drug-related 
crime. In model 2, drug use by peers and family members was 
associated with an increased likelihood of MET-AMP. In the fi-
nal model (model 3), 3 neighborhood-level variables were 
added into the model, and the results were almost identical to 
those of model 2. In addition, each 1-unit score increase in 
perceived neighborhood cohesion was associated with a sig-
nificantly reduced odds ratio of MET-AMP (15%). In contrast, 
1-unit increments in the scores for perceived neighborhood 
crime and the stigma surrounding addiction corresponded to 
a 19 and 25% increase in the likelihood of MET-AMP, respec-
tively. 

Multiple-drug users used OID with MET-AMP. A series of 
similar models was used to estimate the odds of OID with 
MET-AMP, as shown in Table 3. In models 1 and 2 of this cate-
gory, older respondents were less likely to use OID with MET-
AMP than were younger respondents. Completing primary 
school or less, unemployment, a history of drug-related crime, 
and reporting drug use by peers and family were significantly 
related to an increase in the likelihood of OID with MET-AMP. 
Finally, in model 3, the results showed similar associations of 
individual-level and interpersonal-level variables with sub-
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stance use as in model 2. Moreover, as was the case for the 
MET-AMP category, each 1-unit increase in perceived neigh-
borhood cohesion scores decreased the likelihood of OID with 
MET-AMP by 11%. In contrast, every 1-unit increase in the 
scores for perceived neighborhood crime and the stigma sur-
rounding addiction increased the odds of OID with MET-AMP 
by 14 and 12%, respectively.

DISCUSSION

The results showed that greater perceived neighborhood 
cohesion was associated with a decrease in both MET-AMP 
and OID with MET-AMP, compared to OID without MET-AMP, in 
accordance with the findings of Duncan et al. [13], Patterson 
et al. [17], and Lin et al. [30]. A possible explanation for this 
finding is that neighborhoods with high cohesion influence 

Table 1. Distribution of individual, interpersonal, and neighborhood-level independent variables by substance use

Total
(n=1128)

MET-AMP
(n=607)

OID with MET-AMP
(n=353)

OID without MET-AMP 
(n=168)

Individual level

   Sex

      Male 963 (85.4) 543 (89.5) 276 (78.2) 144 (85.7)

      Female 165 (14.6) 64 (10.5) 77 (21.8) 24 (14.3)

   Age (y)

      ≥18 963 (85.4) 537 (88.5) 280 (79.3) 146 (86.9)

      <18 165 (14.6) 70 (11.5) 73 (20.7) 22 (13.1)

   Monthly income (THB)

      <5000 448 (39.7) 226 (37.2) 152 (43.2) 70 (41.7)

      5000-8000 353 (31.3) 201 (33.2) 103 (29.2) 49 (29.2)

      >8000 327 (29.0) 180 (29.7) 98 (27.8) 49 ()29.2

   Education

      Primary school or lower 583 (51.7) 322 (53.0) 188 (53.3) 73 (43.5)

      Secondary school or above 545 (48.3) 285 (47.0) 165 (46.7) 95 (56.5)

   Occupational status

      Unemployed 285 (25.3) 145 (23.9) 103 (29.2) 37 (22.0)

      Employed 843 (74.7) 462 (76.1) 250 (70.8) 131 (78.0)

   Drug-related crime history

      Yes 839 (74.4) 458 (75.5) 270 (76.5) 111 (66.1)

      No 289 (25.6) 149 (24.5) 83 (23.5) 57 (33.9)

   Human rights violation

      Yes 143 (12.7) 75 (12.4) 50 (14.2) 18 (10.7)

      No 985 (87.3) 532 (87.6) 303 (85.8) 150 (89.3)

Interpersonal level

   Family substance use

      Yes 627 (55.6) 360 (59.3) 187 (53.0) 80 (47.6)

      No 501 (44.4) 247 (40.7) 166 (47.0) 88 (52.4)

   Peer substance use

      Yes 804 (71.3) 453 (74.6) 254 (72.0) 97 (57.7)

      No 324 (28.7) 154 (25.4) 99 (28.0) 71 (42.3)

Neighborhood level

   Perception of neighborhood cohesion 61.8±5.8 60.1±6.1 62.6±5.2 66.1±2.8

   Perception of neighborhood crime 70.3±6.4 72.5±6.6 69.2±4.7 64.6±4.4

   Stigma surrounding addiction 82.7±5.6 84.9±5.8 81.2±4.2 77.9±2.8

Values are presented as number (%) or mean±standard deviation. 
MET-AMP, methamphetamine pill use only; OID, other illicit drugs; THB, Thai baht.
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the residents’ health behavior because health-relevant infor-
mation is shared and healthy behavior norms are adopted 
throughout the community [17]. Therefore, perceiving neigh-
borhood cohesion may reflect greater information-sharing 
about the health effects and harmfulness of substance use, 
and cohesion could discourage drug use and help establish 
social norms opposed to substance use [31]. Another reason 
may be that methamphetamine is an illicit drug mainly used 
by drug users in Thailand. It is possible that the government’s 
promotion of anti-drug social norms, including anti-metham-
phetamine campaigns, as well as steps taken to encourage 
community members to monitor residents involved in drug 
selling or drug use in their neighborhoods [32], support be-

haviors incompatible with methamphetamine use. Neverthe-
less, our findings conflict with those of Byrnes et al. [23], Tuck-
er et al. [33], and De Haan et al. [34] that perceived neighbor-
hood cohesion was not significantly associated with adoles-
cent substance use. This inconsistency may be due to differ-
ences in the study population, neighborhood cohesion mea-
sures, and/or data analysis techniques; of particular note, this 
study used aggregate-level assessments of neighborhood co-
hesion and a multilevel analysis with a nested data structure.

In term of perceived neighborhood crime, we found that 
residents who perceived their neighborhood to have more 
crime had a higher likelihood of both MET-AMP and OID with 
MET-AMP. Our results are consistent with previous studies, 

Table 2. ORs and 95% CIs from the multilevel multinomial logistic regression for methamphetamine pill use only

Bivariate
OR (95% CI)

Model 1
aOR (95% CI)

Model 2
aOR (95% CI)

Model 3
aOR (95%CI)

Fixed effects 

   Level 1 

      Individual-level

         Male (ref: female) 1.41 (0.85, 2.34) 2.38 (1.19, 4.78)* 2.28 (1.09, 4.74)* 2.50 (1.06,5.89)*

         Age ≥18 (ref: <18, y) 1.15 (0.69, 1.93) 0.33 (0.12, 0.92)* 0.37 (0.14, 1.03) 0.30 (0.09,0.94)*

         Monthly income (ref: >8000, THB)

            <5000 0.87 (0.58, 1.33) 0.75 (0.42, 1.36) 0.71 (0.40, 1.27) 0.70 (0.37,1.32)

            5000-8000 1.11 (0.72, 1.74) 0.99 (0.60, 1.63) 0.95 (0.57, 1.59) 0.93 (0.53,1.64)

         Primary school or lower (ref: secondary school or above) 1.47 (1.04, 2.07)* 1.49 (1.13, 1.96)** 1.54 (1.13, 2.11)** 1.54 (1.05,2.28)*

         Unemployed (ref: employed) 1.11 (0.73, 1.67) 2.39 (1.28, 4.49)** 2.99 (1.59, 5.61)** 3.22 (1.67,6.21)**

         Drug-related crime history (ref: no) 1.57 (1.09, 2.28)* 2.30 (1.26, 4.21)** 2.18 (1.15, 4.11)* 2.35 (1.16,4.74)*

         Human rights violation (ref: no) 1.17 (0.68, 2.03) 1.42 (0.68, 2.93) 1.32 (0.65, 2.71) 1.43 (0.70,2.93)

      Interpersonal-level

         Family substance use (ref: no) 1.60 (1.14, 2.26)** 2.23 (1.64, 3.02)** 2.36 (1.71,3.26)**

         Peer substance use (ref: no) 2.15 (1.51, 3.08)** 1.67 (1.07, 2.61)* 1.63 (1.02,2.61)*

   Level 2 

      Neighborhood-level

         Perception of neighborhood cohesion 0.68 (0.63, 0.75)** 0.85 (0.76,0.95)**

         Perception of neighborhood crime   1.32 (1.26, 1.38)** 1.19 (1.08,1.32)**

         Stigma surrounding addiction 1.45 (1.37, 1.54)** 1.25 (1.14,1.38)**

Random effects

   Level 11 1.00 1.00     1.00

   Level 22 4.55 (1.51)** 4.67 (1.55)** 1.92 (0.78)**

   Median OR 7.65     7.85     3.75

   IOR-80% for neighborhood cohesion (0.07, 10.52)

   IOR-80% for neighborhood crime (0.10, 14.73)

   IOR-80% for stigma surrounding addiction (0.10, 15.44)

OR, odds ratio; aOR, adjusted OR; CI, confidence interval; ref, reference group; THB, Thai baht; IOR, interval OR. 
1Variance at level 1 was constrained to 1.
2Estimate standard error. 
*p<0.05, **p<0.01.
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such as Shareck and Ellaway [15] and Theall et al. [16], and sev-
eral articles have found that residing in a neighborhood envi-
ronment with prevalent illicit drug use and dealing, as well as 
high crime rates and high levels of perceived crime, is unsafe 
and stressful. Substance use may then emerge as a coping 
mechanism to counter the stressful environment [15,19,20]. 
Our findings are inconsistent with those of Yabiku et al. [35] 
and Kepple and Freisthler [36], potentially due to differences 
in the study population and neighborhood measurements 
[37]. Regarding the stigma surrounding addiction, living in 
neighborhoods with a high perceived stigma surrounding ad-
diction was found to make drug use more likely [9,21]. An ex-

planation for this is that the community expresses negative 
attitudes toward drug users and labels them as bad, weak, im-
moral, dangerous, and unreliable, which produces negative 
effects, such as social alienation, human rights abuses, and a 
risk of drug use [21,38].

Covariates such as age, educational level, occupational sta-
tus, drug-related crime history, and peer and family drug use 
were related to both MET-AMP and OID with MET-AMP. This 
finding is consistent with those of Rodriguez et al. [6], Tomori 
et al. [9], Mennis et al. [19], and Silins et al. [25]. Young age, a 
low educational level, and unemployment were significantly 
associated with drug use. Regarding drug-related crime histo-

Table 3. ORs and 95% CIs from the multilevel multinomial logistic regression for other illicit drug use with methamphetamine 
pills

Bivariate
OR (95% CI)

Model 1
aOR (95% CI)

Model 2
aOR (95% CI)

Model 3
aOR (95% CI)

Fixed effects

   Level 1 

      Individual-level 

         Male (ref: female) 0.59 (0.36, 0.98) 0.65 (0.41,1.03) 0.62 (0.38, 0.98)* 0.69 (0.39, 1.24)

         Age ≥18 (ref: <18, y) 0.57 (0.34, 0.97)* 0.31 (0.15, 0.59)** 0.33 (0.17, 0.63)** 0.27 (0.13, 0.55)*

         Monthly income (ref: >8000, THB)

            <5000 1.08 (0.69, 1.69) 0.74 (0.42, 1.32) 0.72 (0.42, 1.27) 0.72 (0.39, 1.29)

            5000-8000 1.05 (0.64, 1.71) 0.95 (0.51, 1.08) 0.89 (0.46, 1.73) 0.88 (0.44, 1.74)

         Primary school or lower (ref: secondary school or above) 1.48 (1.02, 2.14)* 1.55 (1.09, 2.19)* 1.56 (1.06, 2.29)* 1.57 (1.01, 2.45)*

         Unemployed (ref: employed) 1.45 (0.95, 2.25) 2.08 (1.16, 3.74)* 2.42 (1.32, 4.42)** 2.63 (1.40, 4.94)**

         Drug-related crime history (ref: no) 1.67 (1.12, 2.50)* 3.71 (1.47, 9.33)** 3.52 (1.37, 9.03)** 3.71 (1.43, 9.62)**

         Human rights violation (ref: no) 1.37 (0.77, 2.44) 1.94 (0.89, 4.22) 1.93 (0.90, 4.09) 2.03 (0.96, 4.28)

      Interpersonal-level 

         Family substance use (ref: no) 1.24 (0.85, 1.79) 1.39 (1.02, 1.89)* 1.47 (1.07, 2.02)*

         Peer substance use (ref: no) 1.87 (1.28, 2.76)** 1.75 (1.09, 2.78)* 1.69 (1.09, 2.63)*

   Level 2 

      Neighborhood-level  

         Perception of neighborhood cohesion 0.75 (0.68, 0.82)** 0.89 (0.81, 0.97)*

         Perception of neighborhood crime 1.19 (1.15, 1.24)** 1.14 (1.06, 1.22)**

         Stigma surrounding addiction 1.26 (1.19, 1.34)** 1.12 (1.06, 1.19)**

Random effects

   Level 11     1.00     1.00     1.00

   Level 22 1.25 (0.47)** 1.23 (0.47)** 0.22 (0.17)*

   Median OR     2.91     2.88     1.56

   IOR-80% for neighborhood cohesion (0.38, 2.08)

   IOR-80% for neighborhood crime (0.48, 2.66)

   IOR-80% for stigma surrounding addiction (0.47, 2.63)

OR, odds ratio; aOR, adjusted OR; CI, confidence interval; THB, Thai baht; ref, reference group; IOR, interval OR. 
1Variance at level 1 was constrained to 1.
2Estimate standard error.
*p<0.05, **p<0.01.
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ry, it is possible that PWUD with a history of drug offenses 
were more likely to use drugs, because they may have learned 
how to use new drugs and shared drug experiences with other 
offenders [39]. Moreover, drug use was associated with family 
and peer networks involved in drug activity; in particular, par-
ents who use substances might be negative behavior models 
and may provide adolescents with access to drugs, thereby in-
creasing the likelihood of their adolescents’ substance use 
[14,33,40]. A study in Thailand showed that after being re-
leased from CDDCs, some detainees continued to experience 
drug cravings and returned to drug use in contexts in which 
their family members still used drugs and shared drugs with 
them [39]. 

The study had a cross-sectional design and therefore cannot 
establish a temporal relationship or causality. Some bias may 
have been present, although residents’ perceptions of their 
neighborhood environments have been shown to be stronger 
than objective assessments in terms of relationships to health 
by Hadley-Ives et al. [37]. Finally, we assessed perceived neigh-
borhood environments and substance use in the 3 months 
prior to detention, and the retrospective nature of the ques-
tions may have introduced recall bias. Despite these limita-
tions, this study has the strengths of controlling for a wide 
range of covariates, including a large sample size, and utilizing 
a nationally representative sample, enabling our findings to 
be generalized. This study not only provided further insights 
into neighborhood-level risk factors and protective factors re-
garding substance use among hard-to-reach groups, but also 
revealed important descriptive findings, because to the best 
of our knowledge, no other study has investigated the effects 
of the neighborhood environment among drug addicts on a 
nationwide scale. Nonetheless, further studies with a longitu-
dinal design are required. We also suggest that multi-level in-
terventions should be implemented in disorganized neighbor-
hoods to reduce substance use among drug users and to di-
minish the tendency of users to cycle between these neigh-
borhoods and CDDCs. 

In conclusion, this study demonstrated that 3 neighbor-
hood-level environmental factors were associated with sub-
stance use in the Thai setting. Greater perceived neighbor-
hood cohesion was a protective factor, whereas greater per-
ceived neighborhood crime and stigma surrounding addiction 
were risk factors for substance use. These results imply that 
neighborhood-level and local socioeconomic factors should 
be considered when developing preventive interventions for 

substance use reduction. The application of these results 
might be suggested that neighborhood-level and local socio-
economic factors can applied by judgement considered while 
developing interventions for substance use protection mea-
sured.
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