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ABSTRACT

Aims To compile and analyze critically the literature published on street children and substance use in resource-
constrained settings. Methods We searched the literature systematically and used meta-analytical procedures to
synthesize literature that met the review’s inclusion criteria. Pooled-prevalence estimates and 95% confidence inter-
vals (CI) were calculated using the random-effects model for life-time substance use by geographical region as well as
by type of substance used. Results Fifty studies from 22 countries were included into the review. Meta-analysis of
combined life-time substance use from 27 studies yielded an overall drug use pooled-prevalence estimate of 60% (95%
CI = 51–69%). Studies from 14 countries contributed to an overall pooled prevalence for street children’s reported
inhalant use of 47% (95% CI = 36–58%). This review reveals significant gaps in the literature, including a dearth of
data on physical and mental health outcomes, HIV and mortality in association with street children’s substance use.
Conclusions Street children from resource-constrained settings reported high life-time substance use. Inhalants are
the predominant substances used, followed by tobacco, alcohol and marijuana.

Keywords Homeless youth, resource-constrained settings, street children, substance use, systematic review, vola-
tile solvent use.
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INTRODUCTION

Streets throughout the world are home to millions of
children [1] who endure hardships and injustices while
struggling to survive. The United Nations Children’s
Fund (UNICEF) defines children living and working on
the street in three categories: ‘children of the street’,
‘children on the street’ and ‘children from street fami-
lies’ [2]. Children on the street spend a proportion of
their time on the street, working to provide an economic
contribution to their family, but often return home at
night, maintaining familial ties. Children of the street
both work and sleep on the streets and have an absence
of regular contact with family members. Children
from street families live with their families in the
street [2].

Although street-involved children and youth (SICY)
are a world-wide phenomenon, the dynamics that drive
children to the streets are quite diverse and vary between
high-income and low- to middle-income countries [3].
While youth in developed countries usually become
street-involved due to familial conflict and child abuse [4],
children in resource-constrained settings (RCS) succumb
to street life due to abject poverty, child abuse, neglect,
familial dysfunction, death of one or both parents, war
and socio-cultural and religious beliefs [5–9]. Addition-
ally, the substance use habits adopted by SICY in RCS are
often divergent from those of their counterparts in high-
income countries [10]. Youth in street circumstances in
high-income settings engage in using injection drugs and
other substances that are not used commonly among
children and youth on the streets in RCS [10–12].
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Research on street children and their substance use
habits in RCS has been limited largely to describing the
prevalence and types of substances used. The prevalence
estimates within the literature are inconsistent and
often very divergent within countries and geographical
regions. Despite studies reporting prevalence within spe-
cific locations, there are no pooled data available on the
prevalence and types of substances used by geographical
region, the characteristics associated with street chil-
dren’s substance use and reasons for use. However,
substance use and misuse poses a serious threat to the
short- and long-term health and wellbeing of millions of
children around the world and greatly affects their poten-
tial for re-integration into communities and society.
There is an urgent need to compile objective information
about the epidemiology of substance use among street
children in RCS and to understand the magnitude of the
problem. This will inform rehabilitation and other pro-
grams designed for reintegrating children into communi-
ties. This systematic review and meta-analysis seeks to
compile and analyze critically the literature published on
SICY and substance use in RCS. It aims to describe the
epidemiology of substance use using meta-analytical
techniques, while identifying gaps in knowledge, evaluat-
ing the strength of existing evidence and identifying
research needs.

METHODS

Search strategy

We searched electronic databases systematically, includ-
ing SCOPUS, MEDLINE, EMBASE, Social Sciences
Abstract and PsycINFO for English-language published
literature and abstracts from inception to August 2011.
We searched Google Scholar to identify any additional
relevant documents and papers. We used the following
search strategy: (‘street children’ OR ‘street youth’ OR
‘homeless youth’ OR ‘homeless children’ OR ‘runaway
children’ OR ‘runaway youth’) AND (‘substance use’ OR
‘substance misuse’ OR ‘substance abuse’ OR ‘drug use’
OR ‘drug misuse’ OR ‘drug abuse’ OR ‘inhalants’ OR ‘sol-
vents’). We hand-searched the bibliographies of full texts
assessed for eligibility to identify additional relevant
papers. We included our own data that were unpublished
at the time of the search [13]. When more than one study
reported on the same sample of SICY, the source contain-
ing the most detailed data about the prevalence of drug
use was selected for the review. One author (L.E.)
reviewed all the titles returned and identified eligible
studies based on the review’s inclusion and exclusion
criteria. We were unable to locate the full text of two
papers identified through hand-searching bibliographies
[14,15], and were unable to assess their eligibility for
inclusion in the review.

Definitions

For the purposes of this review, ‘street-involved children
and youth’ refers to any child (aged 0–18 years) or youth
(aged 15–24 years) who spends a portion or majority of
their time on the streets. These children and youth may
have been defined in the literature as ‘children on the
street’, ‘children of the street’, street children, working
children, parking boys or market children. We utilized the
Human Development Index (HDI) for restricting our
review to resource-constrained countries. The HDI uses a
combination of indicators to measure development and
categorizes countries into very high, high, medium and
low groups [16]. We defined RCS as all those in the high,
medium and low rankings on the 2010 HDI [17], exclud-
ing all those in the very high category. Developed coun-
tries are those in the top quartile and classified as very
high; all others are considered developing [17]. We
defined life-time drug use as having ever used a substance
(even once) and current drug use as drug use within the
past 30 days. When a study reported any overall preva-
lence without defining life-time or current use, for the
purposes of the meta-analysis we categorized it as life-
time use.

Inclusion and exclusion criteria

Studies were included if they met the following inclu-
sion criteria: (i) they contained prevalence data on
SICY’s substance use in RCS. Studies were required to
have data pertaining to prevalence of one or more of the
following: life-time drug use, current drug use, inhal-
ants, alcohol, tobacco, marijuana, cocaine or other psy-
choactive substances; (ii) participants were aged 0–24
years and met our definition of SICY; (iii) the study
occurred in an RCS meeting our definition; and (iv) the
study was published in English. We included the follow-
ing study designs: cross-sectional, cohort, case–control,
mixed-methods and interventions with baseline data.
We excluded studies that did not have prevalence data
and dissertations.

Data extraction

A review protocol was drafted, edited and agreed upon by
the authors of this review before commencement. Data
were extracted from full texts by one author (L.E.) and
included details about study design, sample size, study
location, sampling location, population demographics
and results for all substance use variables of interest.
When it was not possible to extract data, we contacted the
authors for clarification or to provide data. Of note, for
four studies we were unable to extract data for pooled-
prevalence estimates [6,18–20].
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Data analysis

There lacks a gold standard tool for assessing the quality
of observational studies [21]. We sought to assess how
studies defined substance use, street children, their sam-
pling and analysis methods and use of validated tools.
The assessment was used to establish the quality of
studies in this research domain and to identify gaps in the
literature; it did not factor into whether or not studies
were included in the review or in the meta-analyses.

We performed a meta-analysis to estimate the pooled-
prevalence estimates of life-time drug use by geographi-
cal region as well as drug use by type of substance.
Life-time or current drug use prevalence for specific sub-
stances (inhalants, alcohol, tobacco, marijuana and
cocaine) was used to perform the meta-analysis by type of
drug. When a study reported both life-time and current
prevalence for the substance of interest, the life-time use
estimate was selected for inclusion in the meta-analysis.

We calculated the pooled-prevalence estimates using a
robust random-effects model (i.e. the DerSimonian–Laird
method) [22]. In contrast to the more restrictive fixed-
effect model (i.e. the Mantel–Haenszel method) [23], this
model allows for samples to have been drawn from popu-
lations that might differ systematically from one another
(heterogeneity). It therefore allows for the prevalence
estimates resulting from included studies to differ not

only because of the random error within studies (as in the
fixed-effects model), but also because of true variation
from one study to the next.

The quantity I2, which describes the percentage of
variation attributable to heterogeneity, was also calcu-
lated. We performed subgroup analyses by geographical
region and type of substance. In all the analyses, two-
tailed tests were used and a probability level less than
0.05 was considered significant. A sensitivity analysis
was performed on the geographical data to test whether
one country had an undue influence on the meta-
analysis in each of the geographical categories. Analysis
was performed using STATA version 10 (Stata Corpora-
tion, College Station, TX, USA) software.

RESULTS

Our search identified 1518 publications (Fig. 1). After
removal of duplicates and application of exclusion crite-
ria 133 papers remained for full review, with an addi-
tional 33 papers identified through hand-searching
bibliographies. There were therefore 166 full texts
reviewed, with 50 included in the final review. Character-
istics of the studies identified are presented in Table 1,
which also contains a study number (used to refer to indi-
vidual studies in the Tables) and reference number (used

Figure 1 Flow diagram of study selection
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Table 1 Characteristics of the 50 studies identified for review.

Study no.

First author

[reference no.] Year Country Study design N

Male Female OF the streetd ON the street

n (%) n (%) n (%) n (%)

Africa
1 Abdulmalik [24] 2009 Nigeria Cross-sectional 340 340 (100) 0 (0) .(.) .(.)
2 Abou-Hatab [25] 2010 Egypt Conference abstracts 100 . (.) . (.) .(.) . (.)
3 Adebiyi [26] 2008 Nigeria Cross-sectional 360 210 (58) 150 (42) 51 (14)A,C 309 (86)
4 Aidan [27] 1997 Zambia Cross-sectional 100 70 (70) 30 (30) 26 (26)C 74 (74)
5 Ayayab [6] 2001 Kenya Cross-sectional 141a . (.) . (.) 47 (33)A 38 (27)
6 Elkoussi [28] 2011 Egypt Cross-sectional 120 117 (98) 3 (3) .(.) .(.)
7 Embleton [13] 2012 Kenya Cross-sectional 146 114 (78) 32 (22) 98 (67)A,B 48 (33)
8 Kayembe [29] 2008 DRCc Cross-sectional 880 692 (79) 188 (21) 880 (100)C 0 (0)
9 Kudrati [30] 2008 Sudan Mixed-methods 432 397 (92) 35 (8) 330 (76)C 102 (24)

10 Morakinyo [8] 2003 Nigeria Cross-sectional 180 174 (97) 6 (3) .(.) .(.)
11 Nada [31] 2010 Egypt Cross-sectional 857 727 (85) 130 (15) .(.) .(.)
12 Nzimakwe [32] 1994 South Africa Cross-sectional 50 40 (80) 10 (20) .(.) .(.)
13 Okwaraji [33] 1996 Nigeria Cross-sectional 100 60 (60) 40 (40) .(.) .(.)
14 Olley [5] 2006 Nigeria Cross-sectional 169 151 (89) 18 (11) .(.) .(.)
15 Othieno [34] 2000 Kenya Cross-sectional 50 36 (72) 14 (28) .(.) .(.)
16 Project Concern [35] 2002 Zambia Cross-sectional 1232 1010 (82) 222 (18) 309 (25)C 761 (62)
17 Salem [36] 2002 Egypt Cross-sectional 100 100 (100) 0 (0) 94 (94)A 6 (6)
South and Central America
18 Bezerra [37] 2011 Brazil Cross-sectional 651 465 (71) 186 (29) .(.) .(.)
19 Campos [38] 1994 Brazil Mixed-methods 376 289 (77) 87 (23) 200 (53)B 176 (47)
20 Carlini-Cotrim [39] 1988 Brazil Cross-sectional 120 90 (75) 30 (25) .(.) .(.)
21 de Carvalho [10] 2006 Brazil Cross-sectional 161 128 (80) 33 (20) .(.) .(.)
22 Forster [40] 1996 Brazil Cross-sectional 79a 67 (85) 12 (15) 31 (39)B 48 (61)
23 Huang [41] 2004 Bolivia Cross-sectional 124 85 (69) 39 (31) 124 (100)A 0
24 Noto [42] 1997 Brazil Cross-sectional 565 410 (73) 154 (27) 414 (73)C 148 (27)
25 Obandob [18] 2004 Costa Rica Cross-sectional 83 59 (71) 24 (29) .(.) .(.)
26 Opaleyeb [19] 2009 Brazil Cross-sectional 2807 2120 (76) 687 (24) .(.) .(.)
27 Pinto [43] 1994 Brazil Cross-sectional 394 . (.) . (.) 195 (49)B 199 (51)
28 Portob [20] 1994 Brazil Cross-sectional 496 463 (93) 33 (7) 395 (80)A,B 101 (20)
29 Souza [44] 2010 Honduras Cohort 236 . (.) . (.) .(.) .(.)
30 Tyler [45] 1991 Columbia Cross-sectional 94 94 (100) 0 (0) .(.) .(.)
31 Wittig [46] 1997 Honduras Cross-sectional 1244 722 (58) 522 (42) 160 (13)A,B 1084 (87)
Asia
32 Bal [47] 2010 India Cross-sectional 554 362 (65) 192 (35) .(.) .(.)
33 Benegal [48] 1998 India Mixed-methods 281 230 (82) 50 (18) 150 (53)C 131 (47)
34 Gaidhane [49] 2008 India Cross-sectional 163 163 (100) 0 (0) 83 (51)B 80 (49)
35 Khurana [50] 2004 India Cross-sectional 150 150 (100) 0 (0) .(.) .(.)
36 Lamsal [51] 2009 India Conference abstracts 100 . (.) . (.) .(.) .(.)
37 Njord [52] 2008 Philippines Cross-sectional 179 107 (60) 72 (40) 179 (100)C 0 (0)
38 Njord [9] 2010 Philippines Cross-sectional 311a 182 (59) 129 (41) 141 (45)A,B 171 (55)
39 Pagare [53] 2004 India Cross-sectional 115 115 (100) 0 (0) .(.) .(.)
40 Rai [54] 2002 Nepal Cross-sectional 118 118 (100) 0 (0) .(.) .(.)
41 Tamesis Jr [55] 2003 Philippines Cross-sectional 22 18 (82) 4 (18) .(.) .(.)
42 Techakasem [56] 2006 Thailand Case–control 21a 7 (33) 14 (67) .(.) .(.)
43 Tiwari [57] 2007 India Cross-sectional 400 400 (100) 0 (0) .(.) .(.)
Europe/Eurasia
44 Alexandrescu [60] 1996 Romania Cross-sectional 245 . (.) . (.) .(.) .(.)
45 Kissin [61] 2007 Russia Cross-sectional 313 198 (63) 115 (37) .(.) .(.)
46 Olgar [62] 2008 Turkey Case–control 53a 53 (100) 0 (0) .(.) .(.)
47 Robbins [63] 2010 Ukraine Cross-sectional 929 706 (76) 223 (24) .(.) .(.)
48 Turkmen [64] 2004 Turkey Cross-sectional 52 50 (96) 2 (4) 1 (2)C 46 (88)
Middle East
49 Ataei [59] 2010 Iran Conference abstracts 399 271 (68) 128 (32) .(.) .(.)
50 Sherman [58] 2005 Pakistan Cross-sectional 347 333 (96) 14 (4) 261 (75)C 41 (12)

TOTAL 16 987 12 693 (75) 3604 (21) 4169 (25) 3563 (21)

aExcludes non-street children from sample. bDrug use data not used in meta-prevalence analysis. Data not reported. cDemocratic Republic of the Congo. dCategories of street
children according to A, B or C: (A) utilized the UNICEF ON/OF classifications for street children’s inclusion; (B) reported UNICEF ON/OF classifications in results; (C) review
derived ON/OF classifications based on study results indicating sleeping at ‘home’ or in streets/public places.
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to refer to individual studies in the text). The 50 studies
included for review consisted of 16 987 participants in
total, of whom 75% were males, 21% were females and
the gender of the remaining 4% was unknown due to
non-reporting.

Table 2 presents the methodological and geographical
characteristics of the 50 studies. There were studies
from 22 countries, the majority (62%) being from Africa
[5,6,8,13,24–36] and South and Central America
[10,18–20,37–46], with the remainder located in Asia
[9,47–57], the Middle East [58,59] and Europe [60–64].
Almost all studies (41 of 50) were cross-sectional. Only
eight studies utilized the UNICEF definition of street chil-
dren for their inclusion criteria and only 15 studies
defined drug use clearly in their methods.

The life-time drug use prevalence varied substantially
world-wide, from 14% in Nigeria [5] to 92% in Honduras
[44] and Brazil [39]. Additionally, life-time substance use
varied substantially intracontinentally. In Africa, the life-
time drug use prevalence ranged from 14% in Nigeria [5]
to 74% in Kenya [13]. Similarly, in South and Central
America (40% Brazil [10]—92% Honduras [44] and
Brazil [39]) and Asia (48% Thailand [56]—81% India
[49]) a wide range of life-time drug use was reported.
Figure 2a demonstrates the geographical distribution of
life-time substance use among SICY from 27 studies in 13
countries. Meta-analysis of life-time substance use from
these studies yielded an overall life-time drug use pooled-
prevalence estimate of 60% [95% confidence interval
(CI) = 51–69%]. The I2 statistic demonstrated significant
heterogeneity between studies, I2 = 97.2%, P = 0.000
(Table 3a). Subgroup analyses demonstrated differences
in life-time drug use prevalence by geographical region.
Sensitivity analysis to assess whether one country had an
undue influence on the meta-analysis in the geographical
subcategories revealed that the combined effects did not
differ significantly when omitting any given country.

Similar types of substance use were reported consist-
ently by studies world-wide. Meta-analysis revealed that
SICY reported most commonly using inhalants, followed
by tobacco, alcohol and marijuana (Table 3b). Tests for
homogeneity revealed that studies were heterogeneous for
each substance category. The reported use of inhalants
varied widely throughout geographical regions and coun-
tries. Figure 2b demonstrates the geographical distribu-
tion of inhalant use by SICY from 27 studies representing
14 resource-constrained countries. The meta-analysis
revealed an overall pooled-prevalence estimate of 47%
(95% CI = 36–58%) for street children’s reported inhalant
use. Additionally, tobacco use measured in 28 studies from
14 countries yielded a pooled-prevalence estimate of 44%
(95% CI = 34–55%); alcohol use measured in 29 studies
representing 15 countries yielded a pooled prevalence of
41% (95% CI = 31–50%); and marijuana use measured in
19 studies representing 10 countries yielded a pooled
prevalence of 31% (95% CI = 18%–44%). Fewer studies
[12], representing six countries, measured cocaine use.
The combined cocaine data revealed a pooled-prevalence
estimate of 7% (95% CI = 5–9%). The majority of cocaine
use was concentrated in five studies originating from
Brazil (16% crude unweighted mean), with the remaining
studies from Africa [6] and Eurasia [1] with a low preva-
lence (2% crude unweighted mean). The use of other
psychoactive substances, including pharmaceuticals (six
studies) [13,19,28,34,40,61] and injection drugs (seven
studies), were reported much less frequently. Injection
drug use occurred primarily in two Eastern European
studies [61,63] (43% crude unweighted mean); the
remaining studies reporting injection drug use were

Table 2 Methodological characteristics and geographical loca-
tion of 50 studies included for review.

Variable
No. of
studies (%)

Geographical location
Africa 17 (34)
Middle East 2 (4)
Asia 12 (24)
South and Central America 14 (28)
Europe 5 (10)
UNICEF definitions of street children

for inclusion criteria
8 (16)

Defined drug use 15 (30)
Defined life-time drug usea 5 (19)
Defined current drug useb 8 (89)
Used a validated questionnaire 8 (16)
Ethics approval reported 23 (46)
Sampling origin
Temporary home/institution 9 (18)
Drop-in centres 10 (20)
Streets 26 (52)
Mixed (streets, institutions) 2 (4)
Unknown 1 (2)
Otherc 2 (4)
Sampling methodology
Non-probability 34 (68)
Probability 12 (24)
Unknown 4 (8)
Analysis
Descriptive only 26 (52)
Bivariate only 14 (28)
Multivariate only 2 (4)
Bivariate and multivariate 8 (16)
Study design
Cross-sectional 41 (82)
Case–control 2 (4)
Cohort 1 (2)
Mixed methods 3 (6)
Conference abstracts 3 (6)

aOf those who reported life-time use (n = 27). bOf those who reported
current use (n = 9). cAljamiri schools, hospital records.
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Figure 2a Life-time substance use among street-involved children and youth from 27 studies in 13 countries

Table 3a Forest plot and pooled prevalence of life-time drug use by geographical region in resource-constrained settings among
street-involved children and youth.

60% 100%0%

Geographical location
No. of
studies n N

Pooled prevalence
(95% CI) Weight % Prevalence estimate (%)

03)%46–13(%74421385318acirfA

South and Central America 9 1645 2721 64% (50–78%) 34

52)%27–35(%3603218577aisA

Eastern Europe 2 945 1242 79% (68–90%) 7

Middle East 1 288 347 83% (79–87%) 4

World-wide 27 4994 8664 60% (53–68%) 100

Table 3b Forest plot and pooled prevalence of drug use by substance type in resource-constrained settings among street-involved
children and youth.

Substance type
No. of
studies n N

Pooled prevalence
(95% CI) Weight % Prevalence estimate (%)

Alcohol 29a 2961 8452 41% (31–50%) 25

Tobacco 28b 2455 7813 44% (34–55%) 24

Marijuana 19c 1923 5923 31% (18–44%) 17

Cocaine 12d 266 4200 7% (5–9%) 11

Inhalants 27e 2361 6540 47% (36–58%) 23

a12, Africa; 7, South and Central America; 8, Asia; 1, Middle East; 1, Eurasia. b11, Africa; 9, Asia; 5, South and Central America; 2, Eurasia; 1, Europe;
1, Middle East. c9, Africa; 4, Asia; 4, South and Central America; 1, Europe; 1, Middle East. d6, Africa; 5, South and Central America; 1, Eurasia. e9, Africa;
7, Asia; 6, South and Central America; 2, Eurasia; 2, Europe; 1, Middle East. CI = confidence interval.

80%0% 38%
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from South and Central America [10,38], Asia [51,57]
and the Middle East [58], all with a low prevalence (3%
crude unweighted mean).

Table 4 presents the characteristics analyzed by
studies utilizing bivariate and multivariate analyses to
test associations between selected variables and sub-
stance use. There was a total of 41 socio-demographic,
psychosocial, health and emotional characteristics tested
for their association with SICY’s substance use. In those
with significant findings, using substances was associ-
ated with participants who were older, male, classified as
children of the street, those who had been street-involved
for a greater duration, those without family contact, and
those sleeping in public or communal places at night.
In multivariate analysis, no consistent associations
appeared, with the exception of age.

Our review demonstrates that only five studies
[10,13,29,48,58] measured the association between
SICY’s substance use and sexual activity outcomes and
three studies [10,61,63] in relation to HIV. However,
qualitative and quantitative evidence suggests that SICY
are engaging in risky sexual behavior in association
with their substance use. In Sudan, qualitative inquiry
found that street children admitted to exchanging sex in
order to receive glue [30]. In Pakistan, 30% of male
street children reported exchanging sex for drugs, with
71% of them doing so with strangers [65]; drug users
were 3.4 times more likely have ever exchanged sex for
food, shelter, drugs or money [58]. Additionally, in Brazil
34% of participants in street circumstances sampled
had engaged in any unprotected sex under the influence
of drugs or alcohol in their life-time and the odds of
unsafe sex in those using inhalants in the past year were
increased [10]. In India, almost half of all children who
indicated being sexually active had been forced into,

paid for or were offered drugs in exchange for sex; being
sexually active was associated with inhalant use [48].
Of the three studies that investigated the relationship
between substance use and HIV, two studies from
Eastern Europe found that being HIV-positive was asso-
ciated with life-time substance use, injection drug use,
the use of inhalants and other psychoactive drugs
[61,63]. In Brazil, those who had used illicit substances
were 11.4 times more likely to have ever been tested for
HIV and 7.8 times more likely to have friends with HIV
[10].

In relation to physical and mental health measures,
we identified two studies investigating the relationship
between substance use and physical health outcomes
[46,48] and one study to a mental health outcome [24].
One study found a significant association between the
use of inhalants and physical symptoms of tingling and
numbness, burning sensations while urinating, genital
sores, headaches and stomach problems [48]. Depressive
symptoms characterized as feeling sad for 2 or more
weeks and feelings of loneliness were identified as being
associated with the use of inhalants, alcohol, tobacco
and other psychoactive substances by street children in
Nigeria [24].

We identified a total of 12 studies [8,9,13,28,30,
33,34,38,39,42,49,54] from eight countries, measured
using qualitative and quantitative methods, that explored
the reasons why street children engage in drug use or
their reason for first use. A wide variety of responses was
reported, with the five most commonly reported reasons
for engaging in substance use being: peers and peer pres-
sure (seven studies), to forget their problems and to
escape reality (five studies), to feel good or pleasurable
(five studies), to experiment (four studies) and to gain
courage and strength on the streets (three studies).

Figure 2b Inhalant use by street-involved children and youth from 27 studies representing 14 resource-constrained countries
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Table 4 The proportion of studies that found a significant association (P < 0.05) in bivariate or multivariate analyses among those
that measured the selected characteristics.

Variable

Proportion of studies with significant findings

Bivariate Multivariate

Proportiona Study no. Proportiona Study no.

Age 7/9 1*, 7*, 10, 14, 21*, 26*, 32*,
47*, 50*

6/7 1*, 7*, 21*, 31*,
32, 34*, 50*

Male sex 5/8 7, 15*, 32*, 21*, 23, 26,
37*, 50*

1/4 7, 21, 31, 32*

UNICEF ON/OF the street classification 5/6 7*, 19*, 22*, 27*, 28, 38* 1/1 34*
Duration street involved 5/5 7*, 21*, 24*, 26*, 50* 2/5 7*, 10*
Family contact 5/5 3*, 7*, 21*, 32*, 33* 1/3 3, 21*, 32
Where staying at night 4/4 3*, 7*, 32*, 50* 3/6 3, 7*, 10, 31*,

32*, 50,
Sexual activity data 3/4 7, 21*, 33*, 50* 2/2 8*, 50*
Familial substance use 2/4 7*, 39, 43, 50* 1/1 7*
Daily earnings 2/4 7, 10, 33*, 50* 1/3 10, 31, 50*
Parental marital status 2/4 1*, 3, 10, 39* 1/3 1*, 10, 31
Parental vital status 2/4 3*, 10, 32*, 39 0/1 32
Frequency on streets (hours/day) 3/3 7*, 21*, 26* 2/2 21*, 31*
HIV data 2/2 21*, 45*, 47* 1/1 21*
Connectedness with parent(s)/family relations 2/2 3*, 26* 2/2 3*, 31*
Current school attendance 2/2 21*, 26* – –
Education level achieved/literacy 1/2 7, 10* 0/2 10, 31
Work 1/2 39*, 50 0/2 10, 31
Ever arrested/crime involvement 1/1 50* 2/2 31*, 50*
Accessing services for street children 1/1 7* 0/2 7, 31
Polygamous homes 1/1 1* 1/1 1*
Feelings of loneliness 1/1 1* 1/1 1*
Connectedness with friends 1/1 3* 1/1 3*
Inflicting self-harm 1/1 50* 1/1 50*
Feeling public hatred 1/1 50* 1/1 50*
Maltreatment at home 1/1 39* 1/1 39*
Parental work-place 1/1 3* 0/1 3
Desire to return home 1/1 50* 0/1 50
Health problems 1/1 33* 0/1 31
Parental education 1/1 1* – –
Domestic violence 1/1 39* – –
Depressive symptoms 1/1 1* – –
Maladaptive/antisocial coping strategies 1/1 33* – –
Runaway 1/1 39* – –
Religion 0/1 10 0/2 10, 31
Drug use knowledge 1/1 7* 0/1 7
Drug use attitudes 0/1 7 – –
Satisfaction with street life 0/1 10 – –
Peer substance use – – 1/1 34*
Worry – – 1/1 1*
Family pathology – – 1/1 34*
Hunger – – 0/1 1

aTop number is number of studies that found a significant association; bottom number is the number that measured the association. *P < 0.05. Study no.
represents the study no. presented in Table 1 (not the reference).
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DISCUSSION

Main findings

This systematic review and meta-analysis indicate a high
prevalence of substance use among SICY in RCS with
significant variation by geographical region and study
methodology. Specifically, our results confirm that the
majority of SICY around the world, in a variety of cul-
tures and contexts, are using volatile solvents. Although
injection drug use garners significant attention in the
literature due to the risk of contracting HIV and other
blood-borne infections, our review demonstrates that
non-injection drug use is more common among SICY in
RCS. The nature of the substances they use could have a
major impact on morbidity and mortality [66], as well as
impacting upon their potential for social reintegration.
Further, these pooled-prevalence estimates are several
times higher than those published by the World Health
Organization of the life-time psychoactive substance use
(including alcohol) of non-street youth globally [67].

Our findings provide insight into the factors associated
with substance use. In particular, the duration of time a
child has been street-involved, where the child was
staying at night and having family contact were associ-
ated consistently with substance use in all studies that
measured these characteristics; moreover, older age, male
sex, sexual activity and whether being on or of the street
are all related to substance use. Our review further iden-
tifies that peers and peer pressure are the most commonly
reported reasons why SICY engage in substance use.

Gaps in the literature and research priorities

This review has determined that the majority of the
substance use literature encompassing SICY in RCS is
cross-sectional and descriptive in nature, focused on
determining the type and prevalence of drug use with
limited statistical analysis. Expanding research initiatives
and conducting longitudinal studies is necessary to
understand the risk and protective factors associated
with substance use in this vulnerable population. We
have minimal knowledge about what predicts street chil-
dren’s initiation, ongoing use and cessation of sub-
stances. We also found a poor representation of females
in these studies; nine did not include any girls in their
sample. Street-involved girls and young women might be
both more marginalized and more vulnerable while also
being less accessible for research. This lack of equity is
likely to result in an important gender-based selection
bias in this field of inquiry.

Another major concern is the paucity of information
available on the physical and mental health outcomes
that street children and youth could develop due to their
misuse of multiple substances. In other populations,

inhalants have been linked to cognitive and neurological
impairment, sudden sniffing death syndrome due to
cardiac arrhythmia, renal, pulmonary and teratogenic
effects [58,66,68]. Additionally, evidence exists of psy-
chological and physical dependence among volatile
solvent users [30,69]. However, little is known about
street children’s addiction to inhalants, and the psycho-
logical and cognitive impacts sustained by this popula-
tion. Although the use of substances is linked to
detrimental health outcomes, our review revealed that
only two studies investigated the relationship between
substance use and physical health outcomes [46,48]
and one study to a mental health outcome [24].

The use of drugs often leads to risky sexual behavior,
including commercial sex work, exchanging sex for
drugs and forced sex. These high-risk behaviors, in asso-
ciation with drug use, could expose individuals to HIV,
other sexually transmitted infections and violence, yet
little to no information about these behaviors and health
outcomes in this population is available. Although it has
been identified that some SICY are exchanging sex for
receiving substances or while under the influence, little
else is known. Due to the relationship that is known to
exist [70] between drug and alcohol use and engaging
in unsafe sex, exchanging or selling sex and rape, it is
crucial to understand these dynamics more clearly in
the context of solvent use and understand their impact
upon HIV and mortality risks. The dearth of data on
these issues represents several critical gaps in the
literature.

Limitations

There are limitations to our findings. First, this review
included only studies published in English. Secondly, the
quality of the studies did not factor into whether or not
they were included in the review or meta-analyses.
Thirdly, we were unable to perform meta-analytical pro-
cedures to assess the differences in drug use among chil-
dren on the street versus of the street, due to the limited
number of studies that reported drug use stratified by
these classifications. Fourthly, it should be considered
that, due to the sensitive nature of questions regarding
substance use, social desirability biases as well as the rela-
tionship between the children and the interviewer and
the sampling origin may have affected prevalence esti-
mates. Children may have been less likely to answer
truthfully regarding their substance use habits if it pre-
cluded their participation at a drop-in centre or expulsion
from a shelter/institution or if they distrusted the inter-
viewer. Fifthly, although in all analyses we rejected the
null hypothesis of homogeneity, the varying methodo-
logical quality of the studies may have contributed to
varying estimates of drug use prevalence. Sixthly, the
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analysis of factors associated with substance use and
reasons why street children engage in substance use are
from data in the 50 studies that were identified based on
the review’s eligibility criteria. Therefore, it is possible
that studies addressing only those topics that did not meet
our eligibility criteria were excluded. Finally, it is impor-
tant to note that aboriginal and First Nations youth are
often street-involved and using volatile solvents and other
substances [12,71,72]. However, because, technically,
they live in very high HDI countries (albeit in environ-
ments often referred to as ‘Third World conditions’ [73]),
they were not included in this review.

Other important considerations arising from this
review are that a number of studies included children
who were currently attending school and classified them
as street children, and very few utilized the UNICEF defi-
nition for inclusion criteria. Children classified by various
definitions as ‘street-involved children and youth’ may
have altered the comparability of the studies. This finding
points to the need to develop a universal and standardized
definition of what constitutes being a street-involved
child or youth. Additionally, many studies measuring
drug use failed to define what constituted substance use
in their study, and whether it was life-time or current use;
nor did studies explore levels of abuse and dependency.
Furthermore, in certain circumstances we were unable to
extract data for inclusion in the meta-analyses due to
poor reporting and combining data on different drugs. In
order to obtain clear estimates of the burden of substance
use and abuse in this population there is a need to define,
and distinguish clearly, life-time use from abuse and
dependency as well as current using patterns; ameliorat-
ing reporting and defining variables clearly will ensure
that results are interpreted effectively with relevant con-
clusions. Although some studies (eight of 50) indicated
using a validated data collection tool, it was developed by
the World Health Organization in 1981 for assessing
Drug Use in Non-Student Youth [74]. The development of
an updated valid and reliable substance use data collec-
tion tool to use with SICY could improve data collection
and comparability between studies.

CONCLUSION

This review has identified key issues requiring urgent
public health action. The widespread use of inhalants
is particularly concerning due to legal availability and
unrestricted sales to minors, as well as detrimental health
effects, and should be a major concern for law and
policymakers. It is likely that the use of inhalants could
impact upon the ability of street children to be integrated
into society and resume a normal life. While there is a
need to investigate further the link between their sub-
stance use and health outcomes, we hypothesize that due

to their drug use they are at higher risk of poor health
outcomes, including HIV and mortality. Additional effort
and collaboration between policymakers, communities
and researchers is essential to understand and implement
mechanisms to reduce the harms associated with using
inhalants, while also preventing and stopping substance
use among this vulnerable population.
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