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Mediation pathways for reduced substance
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Yulia Shenderovich1,7,8 and Ohad Green1

Abstract

Background: Substance use is a major public health concern worldwide. Alcohol and drug use have increased
during recent decades in many low- and middle-income countries, with South Africa, where this study was
conducted, having among the highest rates in the world. Despite existing evidence on the effectiveness of family-
based interventions in reducing substance use among parents and caregivers in low- and middle-income countries,
little is known about the mechanism of change that contributes to the reduction. This study investigated mediators
of change in a parenting programme (Parenting for Lifelong Health [PLH]) on reducing substance use among
parents and caregivers of adolescents through three potential mediators: parental depression, parenting stress and
family poverty.

Methods: The current study used a pragmatic cluster randomized controlled trial design. The total sample
comprised 552 parent and caregiver of adolescents M = 49.37(SD = 14.69) who were recruited from 40 communities
in South Africa’s Eastern Cape. Participants completed a structured confidential self-report questionnaire at baseline
and a follow-up test 5 to 9 months after the intervention. Structural equation modeling was conducted to
investigate direct and indirect effects.

Results: Analyses indicated that the effect of the PLH intervention on reducing parental substance use was
mediated in one indirect pathway: improvement in parental mental health (reduction in parental depression levels).
No mediation pathways from the PLH intervention on parental substance use could be associated with parenting
stress or family poverty.

Conclusions: The findings of the study suggest that intervention approaches targeting mental health among
parents and caregivers have promise for reducing parental substance use. These findings emphasize the need to
create supportive environments and systems for parents who suffer from emotional strain and mental health
problems, particularly within families experiencing adversity.
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Background
Substance use is a major public health concern world-
wide [1, 2]. Whereas there is significant variation in
levels of substance use globally, alcohol and drug use has
increased during recent decades in many low-income
countries [1–3]. For example, a national survey con-
ducted among a representative sample of South African
adults has shown an increase in drug use over the past
decade [4]. Furthermore, and despite the fact that devel-
oped countries report the highest alcohol consumption
levels globally [5], problematic alcohol use in South Af-
rica ranks among the highest not only in Africa, but in
the world [6–8]. Furthermore, a study conducted among
1115 adult men in Cape Town, South Africa, showed
that most (75%) reported having engaged in heavy alco-
hol intake at least once during the preceding week [9].
Empirical studies have shown that substance use

among adults is associated with physical, mental, and so-
cial problems [7, 10]. For example, substance use is
strongly associated with interpersonal violence and in-
juries [11]. Also, it is one of the main contributors to
morbidity and mortality in South Africa [12]. In
addition, it has been found that alcohol abuse is a sig-
nificant risk factor for infectious diseases, such as HIV
[6], as well as for involvement in high-risk sexual behav-
iors [13, 14].
Although previous studies show high rates of sub-

stance use among South African adults, the availability
of treatment services and interventions that target sub-
stance use are still limited, which places South African
families at greater risk for suffering from the harmful
consequences of substance use [7]. Therefore, there is a
compelling need to investigate the effectiveness of inter-
ventions that target substance use among parents in
South Africa, particularly when the effects of substance
use extend beyond the individual users and affect the
well-being of the entire family.
Existing evidence from low- and middle-income coun-

tries has suggested the effectiveness of family-based in-
terventions on the reduction of substance use among
parents and caregivers. For example, a mixed-method
randomized controlled study conducted among 61 HIV-
affected caregivers in post-genocide Rwanda found that
a family-based intervention (the Family Strengthening
Intervention for HIV-affected Families) that addresses

intimate family violence among HIV-affected families
was found effective in reducing alcohol use among care-
givers [15]. Similarly, findings of a randomized con-
trolled trial of a parenting programme that combined
parenting and economic strengthening components and
addressed child maltreatment in South Africa (Parenting
for Lifelong Health for Parents and Teens programme –
Sinovuyo Teen) found the programme to be effective at
reducing substance use among parents/caregivers. The
trial was conducted among 552 families with adolescents
(aged 10–18 years) in the Eastern Cape, South Africa. At
5 to 9 months after the intervention, the intervention
was associated with lower levels of substance use among
parents/caregivers [16].
Despite this indication of the effectiveness of family-

based interventions in reducing substance use among
parents and caregivers in low and middle-income coun-
tries, little is known about the mechanism of change that
may contribute to substance use reduction. To the best
of our knowledge, no research has yet examined the
mechanisms of substance reduction among parents and
caregivers for family-based interventions. Therefore, the
aim of the current study was to investigate the mechan-
ism of substance use reduction among parents and care-
givers through three potential mediators: parenting
stress, parental depression and family poverty.
Parenting stress has been identified as the pressure

parents experience as a result of everyday challenges as-
sociated with childrearing, especially when the parents
have inadequate resources for meeting their responsibil-
ities as caregivers [17, 18]. The findings of previous stud-
ies indicate that parenting stress increases adults’
susceptibility to using substances as a coping mechanism
with stressful interactions with their children [19]. Simi-
larly, another study has found that mothers with a sub-
stance use disorder can benefit from interventions aimed
at reducing parenting stress [20]. Therefore, we assumed
that improvements in parenting stress would contribute
to a reduction in substance use among parents.
Previous studies investigating the association between

parental depression and substance use have found a sig-
nificant positive association between depressed moods
and substance and alcohol use among adults [21–23].
One possible explanation for the relationship between
depression and substance use is that substance use is a
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mechanism of coping with dysphoric moods [24]. For
example, a study conducted among 1910 African Ameri-
can adults showed that turning to substance use is a
means of alleviating depression stemming from stressful
life events [25]. Based on these findings, we assumed
that improvements in parental mental health (lower
levels of depression) would contribute to a reduction in
parental substance use.
In addition, previous studies have shown that lower

socioeconomic status has been linked to increased sub-
stance use among adults [26]. For instance, a study con-
ducted among 1357 young adult people in South Africa
indicated that economic hardship and food insecurity
are likely to be related to high levels of alcohol and drug
use [27]. Disadvantaged Kenyan fathers who participated
in a qualitative study reported that supporting their fam-
ilies financially was a motivator to attempt to cease their
alcohol use and problem drinking [28]. Therefore, we as-
sumed that improving household economic status would
contribute to a reduction in substance use among
parents.
The current study investigated the mechanism of a

parenting programme (PLH) on the reduction of sub-
stance use among parents and caregivers of adolescents
through three potential mediators: parenting stress, par-
ental depression, and family poverty. Based on the model
shown in Fig. 1, we hypothesized that (1) PLH interven-
tion would reduce parenting stress, parental depression,
and family poverty; and (2) reduction in parenting stress,
parental depression, and family poverty would mediate
the association between the PLH intervention and re-
duction of substance use among parents.

Methods
Study design and sample
In this pragmatic cluster randomized controlled trial, the
total sample comprised 552 parents and caregivers of

adolescents M = 49.37 (SD = 14.69) who were recruited
from 40 communities (located in 34 rural villages and
three large peri-urban townships) in South Africa’s East-
ern Cape. Further information about the study design
and sample and the inclusion and exclusion criteria is
available in Cluver et al. [29].
Randomization was stratified by urban location and

conducted after the baseline pretest using a random
number generator by an independent, blinded statisti-
cian (CL). Complete randomization within strata used
a 1:1 ratio of intervention: control. The sample in-
cluded 270 families in the intervention arm and 282
families in the control arm, with a mean (SD) of 14
(1.9) families per cluster. Blinding of participants and
research staff was not feasible for parenting
programmes.
Ethical approval was granted by the University of Ox-

ford (SSD/CUREC2/11–40), the University of Cape
Town (PSY2014–001), and the South African Eastern
Cape Provincial Departments of Social Development and
Education.

Procedure and data collection
Parents and caregivers completed a structured self-
report questionnaire at two points in time: pretest (base-
line) and 5 to 9 months after the intervention.
Programme implementation and post-test data collec-
tion were delayed as the result of extended political and
civil violence. The final data collection stage was origin-
ally intended to be at 12 months post-intervention, but
because of political violence and funding constraints was
only able to begin at 5 months post-intervention and
took 5 months to be completed due to the study sample
size and spread across both rural and urban sites. That
was the reason for the wide range of the post-
intervention assessments.

Fig. 1 Study model and structural equation model results. Note: All the paths were predicted; those represented by a dotted line were not
statistically significant (χ2 = 396.28; df = 159; P < .000; comparative fit index = .904; root mean standard error of approximation = .049). The
mediators and outcome were measured at the same time point (the follow-up test at 5 to 9 months). *P < .00., **P < .050
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Intervention group
Parents and caregivers in the intervention group partici-
pated in a 14-session parenting programme, ‘Parenting
for Lifelong Health/Sinovuyo Teen’. Each session lasted
for 1 to 1.5 h a week. All sessions took place in public
and community locations, such as churches, community
halls and schools, or outdoors, under trees.
Based on Social Learning Theory [30], the programme

included a set of 14 psychosocial sessions designed to
improve the parent-child relationship and family cohe-
sion and harmony, to promote non-violent discipline,
and to encourage the family members to spend quality
time together. In addition to the parent-child relation-
ship, the programme also emphasized certain parenting
principles as important for maintaining healthy family
relationships, such as complimenting each other, en-
gaging in joint problem-solving, implementing rules and
routines, responding to crises together, establishing clear
communication strategies, and applying mindfulness
practices to reduce stress and anger levels. For example,
mindfulness practices included taking a pause – a brief
breath-awareness activity – and a body relaxation exer-
cise in which participants gave focused attention to each
part of their body, aimed at reducing stress. Participants
practiced mindfulness movement exercises at the begin-
ning of each session.
All sessions used collaborative problem-solving tech-

niques (not didactic methods), traditional stories, role-
play, modelling, and stress-reduction activities. In
addition to its psychosocial elements, the programme
also included core economic components designed to
improve families’ financial status, including: (1) encour-
aging families to save some of their earnings through
presenting a short play that addressed common financial
challenges; (2) teaching fundamental financial skills, such
as budgeting and saving through visual budgeting exer-
cises; and (3) motivating mental commitment to saving
by clearly defining family saving goals and making a
practical family financial plan. The programme was de-
signed for low-resource settings with no technology
(such as video) or literacy requirements. For further de-
tails about the programme, please see Cluver et al. [29].
Participants were encouraged to engage in home prac-

tice in the week following each session. For participants
unable to attend sessions because of illness or disability,
make-up meetings were arranged at home or in the hos-
pital to provide brief session content. A simple lunch
was included at the beginning of each session because
many participants found it difficult to concentrate owing
to hunger. The programme was delivered by local com-
munity members who were trained by a local non-
governmental organization (NGO), Clowns Without
Borders South Africa, and supported through weekly
supervision.

Control group
Parents/caregivers in the control group received one
five-hour session of a hygiene programme called ‘Sino-
Soap’, conducted by the Clowns without Borders NGO
in South Africa. The control condition involved drama-
based skill building, delivered through performances and
activities, about conserving safe water and children’s
handwashing. Thus, the control condition was not re-
lated to parenting practice; instead, it addressed hygiene
and sanitation handwashing activities to increase the
likelihood of retention in the control group. This control
activity was unlikely to influence any primary or second-
ary outcomes.

Measurements
Parents/caregivers completed self-report questionnaires
using tablets at baseline and at 5 to 9months after the
intervention. All questionnaires were pre-piloted with
local parents/caregivers of adolescents. All measure-
ments were translated into isiXhosa, one of the 11 offi-
cial languages spoken in South Africa, and then back-
translated.
Alcohol and substance use among parents/caregivers

were assessed by using the adapted version of the World
Health Organization (WHO) Alcohol Use Disorders
Identification Test (AUDIT) [31] and the WHO Global
School-based Health Survey. This variable was reported
by parents/caregivers and used three items (α = .86),
such as ‘In the past month, have you had a drink?’ and
‘Did you take any drugs to help you relax?’ Responses
were scored as 0 = no and 1 = yes. One overall score was
derived by computing the sum of the items.
Parenting stress was measured using 18 items (α = .77)

from the Parental Stress Scale [32], such as ‘I feel over-
whelmed by the responsibility of being a parent’ and
‘Caring for my children sometimes takes more time and
energy than I have to give’. Eight items from the scale
were reverse coded (‘I am happy in my roles as a parent’,
‘I am satisfied as a parent’, ‘I find my child (ren) enjoy-
able’, ‘I enjoy spending time with my child (ren)’, ‘My
child (ren) is (are) an important source of affection for
me’, ‘Having children gives me a more certain and opti-
mistic view of the future’, ‘I feel close to my child (ren),
and ‘There is little or nothing I wouldn’t do for my child
(ren) if it was necessary’). Items were measured on a 5-
point Likert-type scale, ranging from 0 (strongly dis-
agree) to 4 (strongly agree). An overall score was derived
by computing the sum of the items.
Parental depression was assessed by using 20 items

(α = .87) from the Centre for Epidemiological Studies
Depression Scale [33], such as ‘I felt very sad even with
help from my family and friends’, ‘I didn’t feel like eat-
ing’, and ‘My appetite was poor’. Four items from the
scale were reverse coded (‘I enjoyed life’, ‘I was happy’, ‘I
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felt hopeful about the future’, and ‘I felt I was just as
good as other people’). Items were measured on a 5-
point Likert-type scale, ranging from 0 (not at all or less
than once a day) to 4 (nearly every day). An overall
score was derived by computing the sum of the items.
Family poverty was measured as monthly consistent

access to necessities, including food, electricity, commu-
nication, and transport [34]. This variable was assessed
by using 8 items (α = .71) such as ‘Afford three meals a
day’, ‘Afford the costs of the school’ and ‘Afford enough
warm clothes’. Responses were 0 = no and 1 = yes. One
overall score was derived by computing the sum of the
items.

Covariates
Parents\caregivers were asked to provide information
about their age, gender, and rural or urban location.

Data analyses
Analyses used intention-to-treat for all clusters and fam-
ilies irrespective of intervention uptake and included
families who were no longer living together at follow-up
(n = 53). Independent-sample t tests were conducted to
compare the means of outcomes and mediator differ-
ences between the intervention and control groups at
baseline and follow-up. All variables (mediators and out-
comes) were measured at baseline and at the follow-up
5 to 9 months after the intervention was completed.
A linear structural equation model (SEM) was used

with the AMOS 21 statistics program. The SEM proced-
ure combined measurement modeling (confirmatory fac-
tor analyses) and SEM. Items that were theoretically and
empirically perceived as describing the variable were
used in the measurement model.
Goodness of fit for the final model was assessed

using the comparative fit index (CFI; acceptable fit
for CFI is ≥ .90) and the root mean standard error of
approximation (RMSEA – acceptable fit for RMSEA
is < .06). We also report χ2 fit statistics but acknow-
ledge that the test result is inflated by the sample size
of the study.

Results
Descriptive statistics
The t test results for baseline and follow-up outcomes
and mediating variables (intervention and control group)
are shown in Table 1.

Direct and indirect effects
We examined three potential mediators (parenting
stress, parental depression, and family poverty) of the ef-
fect of PLH intervention on reduction of substance use
among parents/caregivers at the follow-up test (5 to 9
months after the intervention).
Table 2 shows the total, direct and indirect effect of

each mediator on the outcome of the study. At the first
step of the analyses, each mediator was tested individu-
ally. At the second step, all mediators were tested in an
SEM simultaneously.
In the results of the measurement-fit model, the values

of the CFI (.931) and RMSEA (.043) showed a good
model fit (χ2 = 284.89; df = 142; P < .000). Structural
equation modeling was also used to test the direct and
indirect (mediation) effects of the PLH intervention and
the potential mediators on substance use among par-
ents/caregivers. The model shown in Fig. 1 represents
the model fit for all the variables of the study. In the re-
sults of the theoretical model, the values of the CFI
(.904) and RMSEA (.049) showed a good model fit (χ2 =
369.28; df = 159; P < .000).
The PLH intervention had a significant effect on redu-

cing parental depression (β = −.255; P < .001), parenting
stress (β = −.151; P < .05) and family poverty (β = −.288;
P < .001) at the follow-up test (5 to 9 months after the
intervention).
Mediation was examined using Bootstrap in AMOS.

The results presented in Fig. 1 indicate that the PLH in-
tervention’s effect on reducing parental substance use
among parents/caregivers was associated with one indir-
ect mediation pathway: reduction in parental depression
at the follow-up test (5 to 9 months after the interven-
tion) (β = −.255; 95%, CI = − 11 to .01; P < .001). There
were no mediation pathways from the PLH intervention
to parental substance use through parenting stress or
family poverty.

Table 1 Baseline and follow-up characteristics for intervention and control groups

Baseline Mean (SD) Follow-Up Mean (SD)

Variable Treatment Control Treatment Control

Parental substance use 0.44 (.85) 0.56 (.93) 0.34* (0.75) 0.60 (1.02)

Parental depression 23.13 (11.79) 24.90 (12.08) 11.30* (9.78) 16.82 (11.13)

Parenting stress 33.13 (8.68) 33.39 (8.18) 23.75* (8.24) 27.05 (7.32)

Family poverty 0.04 (1.68) −.004 (1.64) 0.29 (1.60)* −0.28 (1.49)

N 270 282 264 278

*Statistically significant differences in means between the treatment and control groups at P < .05
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Discussion
The current study investigated the role of parental de-
pression, family poverty and parenting stress as potential
mediators of the PLH parenting programme in reduction
of substance use among parents and caregivers of ado-
lescents in South Africa. The findings of the study con-
tribute to understanding the mechanism behind the
reduction of substance use among parents by showing
that a reduction in parental depression served as a medi-
ator between the PLH intervention effect and parental
substance use. Consequently, improving parental mental
health by reducing depression was associated with a re-
duction in substance use among parents and caregivers.
This mediation process can be interpreted in light of

Agnew’s General Strain Theory [35], according to which,
substance use among adults is a coping mechanism to
relieve negative feelings such as stress, frustration and
depression. With limited support and skills, parents may
resort to substance use to escape their pain and negative
feelings and to cope with the problems they face. The
study’s findings suggest that PLH intervention provides
parents with skills and support that help them to cope
in effective ways and to avoid ineffective coping mecha-
nisms such as problematic alcohol and drug use. The
PLH intervention contributed positively to parents’\care-
giver’ mental health by providing emotional and instru-
mental support as part of the intervention (such as
stress-reduction activities that included deep-breath
awareness activities and body relaxation exercises in
which participants gave attention to each part of their
body). This finding is consistent with previous studies
showing that mindfulness practices, which can reduce
depressive symptoms, are effective approaches in redu-
cing substance use [36]. One explanation for the poten-
tial effectiveness of mindfulness practices in reducing
substance use is that these practices may increase aware-
ness of physical, emotional, and cognitive states, which
may contribute to a decrease the need to alleviate feel-
ings of discomfort with substance use and may encour-
age more mindful ways to cope with emotional
difficulties [37].
Contrary to our hypotheses, the findings of this study

showed that improvement in family poverty and parent-
ing stress did not mediate the PLH intervention effect
on reduction in substance use among parents. Despite
evidence that family poverty is a risk factor for substance

use [26, 27], the findings of this study showed that im-
provement in the financial status of the family did not
mediate the association between the PLH intervention
and reduction of substance use among parents at the
follow-up intervention. In other words, improvement in
the economic status of the family did not explain the re-
duction in parental substance use at the follow-up inter-
vention. This result could be attributable to the fact that
mediation analyses were conducted at one time point
only. As changes in family economic status are affected
by financial behaviors of parents and psychosocial fac-
tors [38], we suggest that improvement in economic sta-
tus over a sustained time could have a significant effect
on reduction of parental substance use, particularly in
the context of chronic economic hardship.
With respect to parenting stress, contrary to our hy-

pothesis, reduction in parental stress levels did not me-
diate the association between the impact of the PLH
intervention and reduction in substance use among par-
ents at the follow-up intervention. One explanation is
that previous studies focused mainly on tobacco-
smoking parents who described smoking as a source of
relief during stressful interactions with their children
[39]. The current study did not examine tobacco smok-
ing among parents and focused on other substances,
such as drugs and heavy alcohol drinking. Therefore, we
could expect different mechanisms for different sub-
stances which could possibly explain the nonsignificant
effect of improving parenting stress on reducing parental
substance use among the current study’s sample. In
addition, previous studies focused mainly on the impact
of parenting stress on substance use reduction among
mothers of young children [40, 41], which does not ne-
cessarily reflect the experience of parents and caregivers
of adolescents, due to different needs and demands
when parenting older children. Therefore, future re-
search is needed to examine different mechanisms by
which engagement in parenting interventions contrib-
utes to reductions in substance use among parents of
adolescents.
To the best of our knowledge, the current study is

among the first to investigate mediation pathways for re-
duction in substance use among parents and caregivers
in low- to middle-income countries. Strengths of the
study include the pragmatic randomized trial method,
which provides high external validity. Furthermore,

Table 2 Total, direct and indirect effects of mediators on substance use among parents

Parental substance use

Mediators Total Effect Direct Effect Indirect Effect

1. Parental depression −.246 [−.39,-.10] −.201 [−.35,-.05] −.044 [−.11,-.01]

2. Parenting stress −.250 [−.40,-.09] −.217 [−.37,-.06] −.033 [−.07,-.00]

3. Family poverty −.205 [−.33,-.07] −.208 [−.39,-.09] .001 [−.03,.03]
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standardized measurement and intention-to-treat were
used. However, limitations also need to be acknowl-
edged. First, mediation analyses were conducted at one
time point only (after 5 to 9 months of follow-up). A
longer-term follow-up with multiple post-intervention
assessments would have enabled us to examine potential
effects and potential reverse causality between parental
depression and reduction of parental substance use.
Hence, future studies should conduct mediation analyses
at more than one point in time, which would enable the
hypothesized mediator to be measured before the out-
come. Second, based on the findings of the study, causal
inferences of intervention components cannot be drawn.
The findings of the study suggest that improvement in
parental mental health (less depression) mediates paren-
tal substance use reduction. However, we cannot
recognize which intervention components are respon-
sible for this mediation effect. Therefore, it is recom-
mended that future studies use other methods of
identifying essential components, such as relaxation and
skills for coping with negative feelings, which might pro-
vide further insight into active core ingredients for par-
enting programs. This includes evidence from
randomized micro-trials on the efficacy of discrete par-
enting techniques [42] and factorial experiment trials
that test different components in relation to each other
[43].

Conclusions
The findings of the current study emphasize the import-
ance of understanding the challenges vulnerable parents
and caregivers face that negatively affect their mental
health and may increase the likelihood of involvement in
high-risk behaviors such as substance use. These find-
ings highlight the need to create supportive environ-
ments and systems for parents who suffer from
emotional strain and mental health problems. Profes-
sionals need to adopt an empathic approach toward vul-
nerable parents, which would contribute to better
understanding their needs and challenges and to build-
ing effective psychosocial interventions and prevention
programs that target families at risk.
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