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Abstract
Childhood exposure to alcohol misuse by household adults has been related to childhood developmental delay, cognitive 
impacts, mental illness, and problem behaviours. Most evidence comes from high income countries. This systematic review 
only included studies from low- and middle-income countries (LMICs). Five databases were searched from 1990–2020. 
Twenty-eight studies of children 0–12 years were included, with 42,599 participants from 11 LMICs. The most common 
outcome was behavioural problems/disorders (19 studies). Despite varying study designs, this review found that alcohol 
misuse by household members in LMICs is associated with adverse child neurodevelopmental outcomes, although casual 
inferences cannot be drawn in the absence of well conducted prospective studies. Statistically significant correlations were 
described between parental alcohol misuse and child emotional and behavioural difficulties, cognitive delay, and risky 
behaviours. In future, prospective cohort studies are recommended, with adjustment for confounders.

Keywords Alcohol · Alcohol abuse · Low- and-middle income countries · Neurodevelopment · Behaviour problems · 
Children

Introduction

Experiences in childhood have been shown to have a signifi-
cant impact both on concurrent health and development in 
later life [1–4]. This might be through exposure to social and 
environmental factors directly leading to the development 

of particular diseases, or more indirectly, with childhood 
experiences shaping attitudes and future health behaviours.

The growing evidence, predominantly from high-income 
countries, of the life-long impact of early adversity has led 
to the association of early adversity with adult disease out-
comes such as poor self-rated health, diabetes, obesity, heart 
and lung disease, stroke, and cancer [5–7]. This association 
has even been extended to an increased risk of premature 
death [8, 9]. One possible mechanism for this association 
is through adversity encouraging health-harming behav-
iours and reduced self-efficacy as adults [10]. There is also 
a notable association between early adversity and various 
risk behaviours and mental health problems [11, 12] includ-
ing adult alcoholism [13], depression [14], and suicidality 
[15]. However, while many of these aforementioned con-
sequences become apparent later in adulthood, in some 
cases the impact of negative experiences on children can be 
observed in early life [16, 17].

Household substance abuse has been frequently cited as 
one of a number of adverse childhood experiences (ACEs), 
alongside mental illness, conflict, neglect, or abuse, which 
have been particularly associated with harmful child 
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neurodevelopmental and behavioural outcomes [18]. In par-
ticular, a growing number of studies, primarily from high 
income countries, have documented the negative conse-
quences of childhood exposure to a household member who 
misuses alcohol. Harmful or problem drinking by parents, 
caregivers, or others in the household can disrupt family 
relationships, place children under chronic mental, physi-
cal and physiological stress, and lead to injury, abuse and 
neglect. Associated consequences in terms of child health 
and development potential include developmental delays, 
cognitive impacts, behaviour problems in younger children, 
and a range of problem behaviours in adolescence such as 
absence from school, substance abuse, and teenage preg-
nancy. Studies in high-income countries have reported 
adverse neurodevelopmental outcomes regarding children’s 
cognitive and academic performance [19], adolescent alco-
hol and illicit drug use [3], and externalisation behaviour 
difficulties [20, 21]. Some studies suggest a dose-dependent 
relationship for adverse experiences whereby an accumula-
tion of adverse exposures, including parental alcohol abuse, 
can lead to a higher risk of negative outcomes, including 
poorer health and mental health and later substance abuse 
by the child [1, 22, 23].

Since household alcohol consumption patterns are 
dependent on societal and economic factors affected by the 
culture and the income status of a country, it is not necessar-
ily appropriate to extrapolate evidence gathered from high 
income settings to children from low- and middle-income 
countries (LMICs). Family units tend to be more cohesive 
in LMICs than in high-income countries, with intergenera-
tional coresidence [24] potentially increasing the number of 
caregivers in the home who could engage in alcohol misuse 
around a young person [25]. The presence of multiple car-
egivers could also be a protective factor. Thus far there has 
not been a systematic review of the impact of household 
alcohol misuse on children from LMICs. This paper aims to 
synthesise the results of studies from subjects living in low-
and middle-income countries, in the hope that findings can 
inform directions for future research and potentially inform 
policy recommendations.

In particular, there is evidence to indicate that the impact 
of exposure on children under 13 years compared to ado-
lescents may differ. Brain development undergoes rapid 
advancement in the early years; for example it quadruples 
in weight, and acquires 90% of adult volume, before the 
age of six [26]. Early childhood stressors lead to increased 
activation of the hypothalamic–pituitary–adrenal axis and 
glucocorticoid release, causing changes in glucocorticoid-
sensitive areas of the brain such as the hippocampus, amyg-
dala and prefrontal cortex [27, 28]. In a rat model, early 
exposure to stressed and abusive caretakers led to persistent 
changes in methylation of brain-derived neurotrophic fac-
tor DNA and subsequent gene expression in the prefrontal 

cortex [29]. In a study of MRI scans of children exposed to 
early life stress, these children had smaller hippocampal and 
amygdala volumes than controls [30]. In later childhood, 
grey matter volume relative to white matter peaks, and later 
decreases during adolescence [31]. Adolescent brain devel-
opment occurs asymmetrically with the limbic system and 
reward system developing faster than the prefrontal cortex, 
believed to explain why adolescents may tend towards risk-
taking behaviour [32]. Furthermore, behavioural and neu-
rodevelopmental changes in adolescence are affected by the 
onset of puberty and concurrent hormonal changes leading 
to changes in neuronal development and cognitive function 
[33, 34]. The neurodevelopmental influence of exposures 
will therefore differ according to the age at which they are 
experienced, the number of times they have been expe-
rienced, and potentially the age at which a young person 
receives medical care. Therefore an independent examina-
tion of the evidence for the impact of household alcohol 
consumption on children, relative to adolescents, is useful. 
This particular review article focuses on childhood develop-
mental outcomes, specifically children aged 0–12-years-old, 
alongside a parallel review focusing on adolescent behav-
ioural outcomes [35].

1. To systematically identify studies of the impact of excess 
alcohol consumption among household adults on child 
developmental health outcomes (neurodevelopmental, 
cognitive and behavioural) in low- and middle-income 
countries and to evaluate the quality of the research

2. To explore whether the nature of alcohol use and mis-
use differs by individual family members (father, mother 
or other family member) in its impact on child health 
outcomes (including neurodevelopment, cognitive and 
behavioural impact) in low- and middle-income coun-
tries

Methods

A protocol for this review was published on the PROS-
PERO register in June 2017, registration number 
CRD42017070209.

Eligibility Criteria

Studies were included in this review if they met the follow-
ing criteria:

• Participants: children and young people aged 0–12 years
• Exposure: adult household member engaging in alcohol 

misuse
• Setting: low- and middle-income countries as defined by 

the World Bank [36]



1196 Child Psychiatry & Human Development (2021) 52:1194–1217

1 3

• Outcome: Outcome measure of adverse child behavioural 
and neurodevelopmental impacts (excludes outcomes 
directly related to alcohol exposure such as children’s 
own drinking behaviour as a result of adult alcohol expo-
sure or in utero alcohol exposure)

• Language: Studies published in English, or with transla-
tion available

• Year: Published from 1990 or later

An initial pilot search had revealed that a number of vary-
ing terms were in use in the literature to describe disorders 
related to alcohol consumption, including terms ‘problem 
drinking’, ‘hazardous alcohol use’ ‘alcoholism’, ‘drunken-
ness’, ‘alcohol abuse’, ‘alcohol addiction’ amongst others. 
Between studies, there were also inconsistencies in defining 
these terms. For example, some authors used these terms 
strictly under the remit of validated alcohol screening ques-
tionnaires, whereas others defined exposure to alcohol more 
loosely and casually. Therefore, ‘alcohol misuse’ i.e. harm-
ful use (ICD-11 code F10.1), is used throughout this paper 
in order to be consistent with the World Health Organisa-
tion, International Classification of Mental Disorders, 11th 
Revision (ICD-11) [37]. Studies with participants aged 
0–12 years old were considered eligible; studies which only 
included a small minority of participants within this range 
were excluded. Studies which focused on antenatal, rather 
than household, alcohol exposure, were excluded due to 
the confounding influence of intrauterine toxic exposure to 
alcohol. ACE studies which included parental alcohol as 
one of a cumulative list of adverse childhood experiences 
without detailing the individual effect of alcohol misuse 
were excluded.

Information Sources

Five electronic databases were searched from 1990 to 
April of 2020: Medline, EMBASE, OVID Global Health, 
Cochrane Library and PsychInfo. An original June 2017 
search was updated in June 2018 and in April 2020.

Search Strategy

The search strategy was structured as follows: “alcohol use” 
AND “household” AND “young person” AND “neurodevel-
opmental outcome(s)” with associated synonyms. The full 
search strings used for MEDLINE are available in Supple-
mentary File 1. In order to ensure that no potentially relevant 
studies would be missed, the search term included alcohol 
‘use’ to be deliberately broad and inclusive.

The returned results were then secondarily sorted using 
the Cochrane LMIC filter to screen for studies set in low 
and middle income countries (LMICs) [38]. This filter has 
been extensively used in systematic reviews of similar nature 

[39–42]. During targeted abstract and full text review, fur-
ther screening made use of the up to date World Bank list 
of LMICs [36].

Study Selection and Data Extraction

After the studies were downloaded, and the Cochrane LMIC 
filter had been applied, each title and abstract was reviewed 
by one reviewer and uncertainties checked by a second 
against the inclusion criteria. Shortlisted full-text articles 
were subsequently checked by two separate reviewers. This 
led to the final list of studies to be included.

A standardised pre-piloted extraction form was devel-
oped, tested on 10 articles and revised iteratively as needed. 
Extracted information included:

(1) Study characteristics: setting, study design, method of 
data-analysis;

(2) Participants: study population, number of participants 
in each group, patient characteristics

(3) Child or adolescent health outcome (as reflected in pri-
mary outcome)

(4) Household adult alcohol exposure or definition (as 
reflected in secondary outcome)

(5) Household location, income, food insecurity, asset 
index and family factors and other factors (if available)

Each study type was classified e.g. cohort, cross-sectional 
study, according to a standard definition [43]. Each study 
was also classified as relevant to adolescents, children, or 
both.

Results Synthesis

Because of the heterogeneity of both exposures and out-
comes, the evidence reviewed is presented as a narrative 
report with results broadly categorized by outcome within 
the following categories:

– Child behavioural problem/disorder
– Child cognitive delay/disorder
– Risky behaviour
– Other

Quality Assurance

The National Heart, Lung and Blood Institute (NHLBI) 
Quality Assessment Tool for Observational Cohort and 
Cross-Sectional Studies was utilised to assess the quality of 
the included studies, or the equivalent tool for Case–Control 
studies if applicable [44]. The former tool asks 14 ques-
tions with answers of ‘Yes’, ‘No’ or ‘Other’, such as ‘Was 
the exposure(s) assessed more than once over time?’ Two 
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reviewers independently screened each study, with addi-
tional arbitration where required to reach an overall score. 
A maximum score of 14 (12 for Case–Control studies) was 
available for each paper, and a minimum score of 0, with 
higher scores indicating a high-quality paper relevant to our 
objectives. The scores were then used to produce an overall 
rating of ‘Good’, ‘Fair’ or ‘Poor’ relevant to the review, with 
studies rated as ‘Poor’ to be excluded from inclusion in the 
main results section.

Results

In total, 28,707 titles and abstracts were downloaded from 
the chosen databases. After addition of further filtering 
(namely the Cochrane LMIC filter [38]), 4,437 results were 
screened by title and abstract. Following this, 602 papers 
were selected for full text review. The process of study selec-
tion is illustrated in Fig. 1.

Study and Participant Characteristics

In total, 59 studies were identified and relevant to individu-
als aged 0–18 years. Of these, 28 studies were focused on 
children 0–12 years old, and were included in this review. 
The adolescent studies are summarised elsewhere [35].

Of these 28 studies relevant to outcomes in children, 
18 were cross-sectional, five were case–control and five 
cohort studies. The studies came from 11 different low- and 
middle-income countries, with the most frequently studied 
country being India (8 studies); see Table 1. Across these 
studies, there were 42,599 children/participants, with the 
age range across the included studies varying from 1.5 years 
to 20 years but predominantly focusing from 0–12 years 
(Table 2). 

Quality Appraisal

The NHLBI quality scores of the included studies are listed 
in Table 2. All studies included in this review are rated as 

Fig. 1  Study selection process 
(Color figure online)
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either Fair (n = 21) or Good (n = 7) (Table 2). The most com-
mon reason for studies to score poorly was due to failure to 
measure continuous data for an independent variable (i.e. 
alcohol consumption), and for not defining alcohol con-
sumption or misuse by any validated tool.

Most studies included in this review did not, or insuf-
ficiently, report information related to household income/
deprivation, assets index, food security, mental health and 
other related variables which may act as confounders or a 
mediating factor in childhood neurodevelopmental or behav-
ioural outcomes when exposed to household alcohol misuse.

Household Alcohol Exposure

The exact nature of household alcohol exposure varied 
between studies. Across the 28 studies, 15 studies exam-
ined the impact of generic parental/caregiver/familial alco-
hol consumption on neurodevelopmental and behavioural 
outcomes in the child. Nine studies examined exposure to 
paternal alcohol consumption, and four studies looked at the 
effect of maternal alcohol consumption (Table 2).

Neurodevelopmental and Behavioural Outcomes

The most commonly investigated outcome was child behav-
ioural problem or disorder, followed by child cognitive delay 
or disorder, and risk behaviour. The following sections 
examine the evidence for each of these outcomes in turn.

Child Behavioural Problem or Disorder

Neurodevelopmental aspects related to child behavioural 
problems/disorder was most frequently reported outcome. 
The outcome was measured in 19 of 28 included studies. 
Overall, 10 studies [45–54] described an overall signifi-
cant correlation and/or association between alcohol expo-
sure in household and a higher prevalence and/or severity 

of childhood behavioural problems/disorders. Six papers 
showed mixed results [55–60], whereas three papers [61–63] 
did not demonstrate any significant correlation and/or 
association.

A number of studies used validated questionnaires to 
assess childhood behavioural problems which included the 
Strengths and Difficulties Questionnaire [45, 53, 55, 58, 
62], Childhood Behaviour Checklist (CBCL) [47, 56, 57, 
60, 61], Childhood Psychopathology Measurement Schedule 
(CPMS) [50, 51, 59], the Rutter A2 Scale of Behaviour [52], 
and Youth Self-Report [63], whereas three studies [46, 48, 
59] included development disorders, namely oppositional 
defiant disorder (ODD), Attention Deficit/Hyperactivity Dis-
order (ADHD) and Conduct Disorder (CD) as neurodevelop-
ment outcomes (Supplementary Table S1).

Five studies explored child behaviour outcomes using 
the Strengths and Difficulties Questionnaire (SDQ) [45, 
53, 55, 58, 62]. The SDQ is used to assess emotional and 
behavioural problems among children across a number of 
subscales and can be used to screen for and monitor psy-
chological disorders [64, 65]. It produces sub-scale scores 
for internalising and externalising behaviours, and the sum 
of these produces the total difficulties score. Overall, the 
five studies included 14,108 children with an age range of 
3–11 years old, and showed an association between house-
hold member alcohol misuse and greater difficulties. Three 
studies [55, 58, 62] examined care-giver/parental alcohol 
misuse, and two examined father’s use of alcohol [45, 53]. 
Two cross-sectional studies in South Africa [55, 58] exam-
ining caregiver/parental alcohol exposure and showed an 
association with high total SDQ scores. In India, Bele et al. 
(2012) found having an alcoholic father was a significant 
predictor of scores showing an emotional or behavioural 
disorder [45]. In a Belarusian cross-section study of 11,305 
children, authors found increased total difficulty SDQ scores 
in children whose fathers had heavy or moderate drinking 
habits (difference in score 0.9, 95% Confidence Interval (CI) 
0.5–1.4 and 0.5, 95% CI 0.1–0.8 respectively) [53]. How-
ever, when stratifying scores, they found an association with 
increased scores for externalising behaviours (hyperactivity 
and conduct problems) but not for internalising behaviours 
(emotion and peer problems) after adjusting for confounders 
[53]. In contrast, in Thailand, Pajarn et al. (2012) did not 
demonstrate an association between parental alcohol misuse 
and SDQ scores [62].

The Child Behaviour Checklist (CBCL) is an instru-
ment designed to assess behavioural and emotional disor-
ders among children aged 4–16 years, with good reliability 
and validity in a variety of cultural and language settings 
[66–69]. It has eight domains, namely: emotionally reac-
tive, anxious/depressed, somatic symptoms, withdrawn 
behaviour, sleep problems, common/non-specific problems, 
attention problems and aggressive behaviour. The first four 

Table 1  Countries of origin of included studies

Country Number of studies

India 8 studies [45, 47, 50, 51, 56, 59, 71, 76]
South Africa 6 studies [55, 58, 60, 61, 77, 79]
Thailand 3 studies [49, 54, 62]
Turkey 2 studies [48, 75]
Ukraine 2 studies [46, 63]
Brazil 2 studies [52, 72]
Russian Federation 1 study [57]
Rwanda 1 study [74]
Belarus 1 study [53]
China 1 study [73]
Malaysia 1 study [78]
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domains are categorised as internalising behaviour problems 
and the latter two as externalising behaviour problems. Five 
studies [47, 56, 57, 60, 61], reported child behavioural out-
comes using CBCL with one study demonstrating a clear 
association [47]. These studies included children from South 
Africa (n = 3), India, and Russia (Table 3). Jogdand et al. 
(2014) in India showed a clear association between alcohol-
ism in the parent and overall higher odds of behavioural 
problems (Odds Ratio (OR) 1.56 (CI 1.12–2.17) p < 0.05) 
[47]. In another Indian study, Raman et al. (2010) showed 
higher scores in externalisation behaviour (p < 0.01), but 
no significant difference in internalising behaviour [56]. In 
South Africa, Rochat et al. (2019), children of mothers with 
hazardous drinking had higher mean scores for psychologi-
cal problems (mean 45.0 if no hazardous drinking, 48.9 for 
hazardous drinking, p = 0.029) [60]. They also found a sig-
nificant association in univariate logistic regression between 
any alcohol use by mothers and children meeting referral 
thresholds for internalising/externalising problems, but this 
was no longer significant in multivariate analyses. In a sec-
ond South African study, Nothling et al. (2013), found that 
maternal alcohol abuse did not have significant explanatory 
power for child behaviour problems in various models [61]. 
Ruchkin et al. (2008) in Russian children found children’s 
aggressive and destructive behaviour to be significantly and 
positively (albeit weakly) correlated with alcohol amount, 
but not with alcohol frequency [57]. In an Ukrainian study, 
Burlaka et al. (2017) used the Youth Self-Report question-
naire (which is a parallel form to the CBCL) specifically 
looking at maternal alcohol use, and found no statistically 
significant correlation with child internalisation problems 
[63].

Three studies used the Childhood Psychopathology 
Measurement Schedule (CPMS) to measure behavioural 
outcomes in Indian children exposed to household paternal 
alcohol use [50, 51, 59]. CPMS was originally developed in 
India by Malhotra et al. (1988), which is an adaptation of 
the CBCL for Indian children [70]. Narang et al. (1997) and 
Rahi et al. (2005) found significantly higher score in nega-
tive behaviours and lower scores in positive behaviours in 
those exposed to household paternal alcohol consumption 
(Table 3) [50, 51]. Mansharamani et al. (2018) described 
significantly higher mean total CPMS scores in children of 
alcoholics compared to non-alcoholics [59]. Adjustment 
for potential confounding factors did not take place in these 
studies.

In Brazil, Zanoti-Jeronymo et al.[52] used the Rutter A2 
Scale of Behaviour in Children and found an overall higher 
score in emotional and behavioural problem aspects in chil-
dren of alcoholic parents compared to non-alcoholic par-
ents (Median 16.5 vs 8, p = 0.00016). In the only qualitative 
study included in this systematic review, Meyer et al. (2013) 
examined the effect of chronic stressors on refugee children Ta
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f c
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 C
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w
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H
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 c
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or
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am
an

i e
t a

l. 
[5

9]
A
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d 
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 c
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 c
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f C
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. d
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 d
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 p
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 d
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 d
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 c
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r c
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ra
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t p
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sh
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f c
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l p
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, d
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l p
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at
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t m
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 p
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, d
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hy
th

m
ic

ity
)

C
on

du
ct

 d
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at
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 c
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l p
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 c
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l d
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 c
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 d
id

 n
ot

 a
bu

se
 a

lc
oh

ol
: 

t-t
es

t =
 0.

49
; p

 =
 0.

62
8
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l p
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B

 =
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.0
2 

p =
 0.
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4)
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n 
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m

s (
B

 =
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3,

 
p =
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n 
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ob
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p =
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, f
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 d
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 b
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 b
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 C
I 0
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 p

 =
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0)
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H
yp

er
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tiv
ity

 (O
R

 1
.2

0 
C

I 
0.

40
–3

.4
, p

 =
 0.

79
);

Em
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io
na

l p
ro

bl
em

 (O
R

 1
.1

7,
 

C
I 0

.0
7–

19
.3

, p
 =

 1.
0)

C
on

du
ct

 p
ro

bl
em

s (
O

R
 0

.8
5,

 
C

I 0
.3

4–
2.

1,
 p

 =
 0.
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);

Pe
er

 p
ro

bl
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 (O
R

 0
.1

4,
 C

I 
0.

01
6–

1.
2,

 p
 =

 0.
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);
Pr

o-
so

ci
al

 b
eh
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rs
 (O

R
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4–
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 =
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f d
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 c
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 d
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 d
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m
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p <
 0.
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%
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–
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ra
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 c
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 d
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G
en

er
al
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eu

ro
de

ve
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C

hi
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 b
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 c

he
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lis
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 sc
al
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il 

m
ak

in
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te
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al
in
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te
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ge
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e 
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al
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r I
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C
hi

ld
re

n
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 c

hi
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ep
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t f
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, m
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at
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 <
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 <
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 d
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 c
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 d
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l p
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 d
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 d
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f c
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l f
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-
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 p
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at
io

n 
of

 
in

te
rn

al
is

in
g 

pr
ob

le
m

s (
O

R
 

1.
06

, p
 =

 0.
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 b
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- D
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l f
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- D
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 .0
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in the Ban Mai Nai Soi camp in Thailand [49]. The authors 
reported parental drinking led to children ‘feeling upset’, 
‘shy’, ‘depressed’, and ‘having difficulty concentrating’.

The presence of Attention Deficit Hyperactive disorder 
(ADHD), Oppositional Defiant Disorder (ODD), Conduct 
Disorder (CD), Obsessive Compulsive Disorder (OCD) were 
addressed by studies in Ukraine [46], Turkey [48] and India 
[59]. Drabick et al. (2004) found that fathers of children with 
ADHD more commonly abuse alcohol than fathers of chil-
dren with ODD ± ADHD in teacher defined subgroups [46]. 
Conversely, Kiliç and Şener (2005) found that paternal alco-
hol abuse was more common in children with ADHD and 
ODD and/or CD compared to ADHD alone [48]. However, 
Mansharamani et al. (2018) found no difference in scoring 
for OCD and Conduct disorder between children of alcohol-
ics and children of non-alcoholics [59] (Table 3).

Child Cognitive Delay or Disorder

Eight studies [52–54, 56, 59, 60, 71, 72] investigated cog-
nitive delay/disorder related to intelligence and academic 
performance (Table 4). Overall, most studies found an asso-
ciation between paternal drinking and lower performance 
in key academic domains and/or intelligence. Importantly, 
there was some indication of a dose-dependent nature of 
paternal alcohol consumption and child’s IQ score [53].

In a cross-section study in India, which categorised 129 
children into either scholastically ‘backward’ or ‘superior’, 
Shenoy et al. (1996) found that children who are ‘scholasti-
cally backward’ more commonly have fathers who drink reg-
ularly (41.94%), compared to children who were identified as 
‘scholastically superior’ (23.88%, p < 0.05) [71]. Similarly 
in Brazil, authors found children of alcoholics had a overall 
score in an academic performance test (which included read-
ing and arithmetic), compared to children of non-alcoholic 
fathers [52]. Raman et al. (2010) found, using Malin’s Intel-
ligence Scale for Indian children, mean score (93.28) for the 
verbal section in children of alcohol-dependent fathers was 
significantly lower than children of non-dependent fathers 
(107.1, p < 0.001) [56]. Similar results are found in perfor-
mance (Mean score 95.7 vs 108.2 respectively, p < 0.01) 
and full-scale IQ test (Mean score 96.14 vs 105.1 respec-
tively, p < 0.05). The largest study addressing cognitive delay 
from household alcohol exposure came from a Belarusian 
cross-sectional study in 11,305 children aged 6.5 years-old 
using Wechsler Abbreviated Scales of Intelligence (WASI) 
[53]. It showed children whose fathers were at least weekly 
moderate and heavy drinkers had lower IQ scores by 1.6 
points (95% CI -2.5—-0.9) and 2.5 points (95% CI -3.4—-
1.6), respectively, compared with fathers who were light or 
infrequent drinkers. Importantly the authors of this study 
controlled for confounders (including maternal alcohol/
smoking, parent’s education, occupation, gestational age, 

and birth weight) (Table 4). In one MRI study sampling 
children with IQs < 70, da Rocha et al. (2006) found that 
62% of children with no structural brain lesion had alcoholic 
relatives, compared to none of the children with structural 
brain lesions; however there was no adjustment for con-
founders [72].

Among studies with mixed or negative results, Rochat 
et al. (2019) found that children of mothers who engaged in 
“hazardous drinking” (Defined as scoring ≥ 8 on an AUDIT 
scale) were significantly more likely to have lower scores 
for learning (p = 0.017) and riddle solving (p = 0.045) using 
the Kaufman Assessment Battery for Children; however 
there was no significant effect on sequential, planning or 
simultaneous cognition [60]. Two other studies also found 
no significant impact of familial alcohol use on cognitive 
measures, one regarding the prevalence of ‘low intelligence 
with behavioural problem’ [59] and one on grade point aver-
age (GPA) [54].

Childhood risky behaviour

Six studies [49, 73–77] included information on childhood 
risky behaviour in relation to household alcohol consump-
tion (Table 5). These risky behaviours included suicide 
attempts, self-harm, substance abuse/misuse and anti-social 
behaviour. It is important to note that since self-harm is not 
common in very young children, these studies primarily 
included subjects whose ages extended into adolescence, 
though they did include children less than 13-years-old (age 
ranges in the four main relevant studies were 10–17 [74], 
11–20 [75], 9–17 [49], 11–19 [73]).

Studies in Turkey [75] and Rwanda [74] did not demon-
strate an association between paternal/maternal drinking and 
risky behaviours amongst children (Table 5). Specifically, 
in the former study [75], the authors found that parental 
alcoholism did not significantly increase the odds of can-
nabis use, solvent/inhalants use and/or ecstasy use in their 
children. Betancourt et al. (2016) in Rwanda found 20 cases 
with current suicidality among 680 children, of whom only 
4 (20%) reported alcohol abuse in the family [74]. However, 
this was a methodology study and did not set out to test 
hypotheses directly relevant to this review (Table 5).

In China, in an unadjusted analysis, higher rates of suicide 
attempts were found amongst older children and adolescents 
(aged 11–19) in families where a family member had a prob-
lem with alcohol abuse (4.4% vs 2.4%, p < 0.001) [73]. In a 
separate analysis, the authors modelled social problems of 
family members (which included gambling, alcohol abuse, 
and violation of law) and found these to be associated with a 
higher risk of self-reported suicide attempts in a model con-
trolling for family demographics (Adjusted OR 1.27, 95% 
CI 1.17–1.38, p < 0.001) and when also controlling for fam-
ily lifestyle factors (OR1.25, 95% CI 1.15–1.35, p < 0.001). 
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Finally, Wood et al. (2000) completed a small study (n = 20) 
of child and adolescent sex offenders, and found that the 
prevalence of alcohol abuse amongst one or more family 
members was 75% [77]. The two other studies included a 
qualitative study describing alcohol as a chronic stressor, 
and another study where parental alcoholism was a stress 
factor for one child out of 29 engaging in self harm [49, 76].

Other

Raman et al. (2010) explored cultural and intellectual activ-
ity ratings among children of alcohol dependent fathers com-
pared to children without this exposure [56]. The authors 
found that the children of alcoholics had significantly lower 
independence and intellectual/cultural orientation scores 
compared to controls, but this was not the case for other 
types of personal development scores (e.g. active/recrea-
tional scores).

Zanoti-Jeronymo et al. (2005) examined children’s self-
concept by comparing 40 children of alcohol and non-alco-
holic fathers [52]. The authors demonstrated that in areas 
of self-concept, children of non-alcoholic fathers scored 
significantly higher in attributes of physical appearance, 
happiness and satisfaction, anxiety management, intellec-
tual status and popularity, when compared to children of 
alcoholic fathers. Finally, regarding depression, Mansharam-
ani et al. (2018) found that there were significantly greater 
mean CPMS scores for depression (p = 0.016), and anxiety 
(p = 0.02) in children of alcoholics compared to children of 
non-alcoholics [59]. However, in contrast, in a large study 
of 3,509 children in Malaysia, Ahmed et al. (2015) found 
that children exposed to parental alcohol abuse did not have 
higher odds of a high depression score (‘CES-DC’ score 
over 31) compared to those who were not (Adjusted OR 1.08 
(95% CI 0.65 -1.80) [78]. Pillay and van der Veen (1997) 
compared characteristics of admissions to a child psychiatric 
facility and found there was no statistically significant asso-
ciation between being from a substance-abusing household 
(93% alcohol-implicated), and a diagnosis of depression, in 
a small sample in South Africa [79].

Discussion

What is Already Known on this Topic

This study contributes to the existing knowledge base on the 
impact of household alcohol exposure on neurodevelopmen-
tal outcomes in children, in particular children in LMICs. An 
important constituent of childhood growth is neurodevelop-
ment, which includes the development of expressive and 
receptive language, including social communication; visual 
problem solving (nonverbal cognition); motor development; 

neurobehavioral development; and social-emotional devel-
opment [80]. There are multiple factors including physi-
ological and environmental, which can affect the normal 
trajectory of these developmental goals [81]. Home envi-
ronment, and the people within, play a crucial role in this 
complex interaction [82–85]. Home environment provides 
nurturing ground for development, alongside adequate nutri-
tion, education, protection from harm, abuse and neglect and 
good healthcare. However, it can also introduce experiences 
which may affect a child’s neurodevelopment and behaviour 
concurrently and which can endure into adulthood.

From studies based in high income countries, we know 
that exposure to parental alcohol abuse can cause profound 
cognitive, behavioural, emotional and other social problems 
in children [86–88]. Additionally, in terms of cognitive 
delay or dysfunction, a number of studies have shown that 
improvements in social supportive environments can result 
in subsequent improvements in cognitive scoring; low scores 
can reflect a non-supportive environment as much as any 
individual innate difficulty [89–91]. However, not all chil-
dren with the same exposure to negative experiences, such 
as alcohol abuse within a household, may have an equal risk 
of developing a behavioural problem, with studies indicat-
ing a genetic influence on propensity towards certain behav-
iours [92, 93]. It is important to consider alcohol exposure 
in low- and middle-income countries as a separate entity, 
because the settings for studies conducted in high-income 
countries may be significantly different in terms of alcohol 
availability, drinking culture, family environment, family 
members, household locations (e.g. slums), poverty, and 
violence; these can all influence levels of alcohol exposure. 
The root cause of alcohol abuse in a household is also an 
important factor to consider. Numerous studies suggested 
that parental alcohol misuse might be a coping mechanism 
for dealing with family dysfunction and their own childhood 
exposure to life stress, such as child abuse [94, 95]. Thus, 
the underlying reason for negative childhood outcomes could 
be due to the presence of broader family dysfunction, with 
parental alcohol misuse acting more as a surrogate marker 
than a direct cause.

Family environment is a complex social environment with 
multiple adverse or protective issues at play. Adverse influ-
ences include loss or absence of a parent, job loss leading 
to leading to financial difficulties, poverty or low socio-eco-
nomic status, neglect, household substance misuse includ-
ing alcohol, and parental or family conflict and discord. By 
conceptualising family environment as a dynamic system, 
whereby change in behaviour in one element of the system 
impacts and causes compensatory changes by other family 
members, it can also be seen how children may adapt their 
behaviours, some of which may place them at risk, if a fam-
ily member is absent or performing poorly due to alcohol 
abuse [96].
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What this Study Adds

To our knowledge, this is the first attempt to systematically 
review evidence regarding household alcohol exposure and 
its impact on neurodevelopmental outcomes in children in 
low- and middle-income countries. Despite heterogeneity 
in exposure and in settings, we report an overall associa-
tion between household harmful use of alcohol and a num-
ber of negative neurodevelopmental outcomes in children, 
including behaviour problems, cognitive impairment and 
performance, fewer cultural/intellectual activities and low 
self-concept. However, evidence of an association between 
household alcohol misuse and risky behaviours was limited 
to studies which included a preponderance of adolescents.

Despite this observed association, household alcohol 
exposure has not been established as an independent risk 
factor for poor childhood neurodevelopmental outcomes. 
Only a handful of studies accounted for confounders such 
as parental depression, traumatic life events experienced 
by the household, financial problems, or childhood factors 
such as poor nutrition, premature birth, and intrauterine 
toxin exposure. Amongst the studies which adjusted for con-
founders, varied outcomes were investigated. In addition, 
the optimal method for drawing causal inferences regarding 
the role of household alcohol exposure should be through 
the use of well-designed prospective cohort studies; retro-
spective measures may be more vulnerable to bias [97]. In 
this review only three relatively small studies [48, 61, 76] 
were designed in this way. Future studies should establish 
temporal relationships between exposure and outcomes and 
adjust for confounders.

Limitations in the Research Literature

Measurement of Alcohol Use

Loose definitions of ’alcohol abuse’ or ’problem drinking’ 
were used in many studies to compare outcomes with no 
quantification of what this might amount to. A range of tools 
have been reported- from standardised tools (e.g. AUDIT) to 
uncorroborated self-reports of alcohol abuse. The absence 
of uniform and quantifiable or clear functional measures of 
alcohol misuse precluded a comparison between studies. 
Consequently, it has not been possible to identify whether 
or not there is a level of household alcohol use or type of 
alcohol disorder or a dose response relationship that might 
constitute a risk to the behavior or development of their chil-
dren. The nature of exposure to household alcohol was also 
poorly defined in the included studies. There was little indi-
cation of the extent to which children were directly exposed 
either to drinking or drunkenness; it was not clear whether 
alcohol use mostly occurred at home in the children’s pres-
ence or outside the house. During assessment of full texts, 

it was noted that several of the studies matching our search 
terms were wholly or simultaneously addressing antenatal 
drinking. Since maternal antenatal drinking can have pro-
found pathophysiological impact on the developing fetus, 
studies of maternal alcohol use should differentiate prenatal 
and postnatal exposure or clearly stratify results by timing 
of alcohol exposure.

Research Implications

The heterogeneity in the results and the methodologi-
cal challenges discovered necessitate that more studies be 
undertaken, with clearly defined neurodevelopmental out-
comes and careful quantification of household alcohol use 
in order that more accurate conclusions can be drawn. In 
studies including a wide age range, the results should be 
stratified by age.

Further research also needs to be done to explore the 
mechanisms through which child neurodevelopmental out-
comes might arise, and to elucidate the role of household 
alcohol use within these. Key covariates which could con-
found the relationship between household alcohol misuse 
and childhood behavioural or developmental disorders 
should be adjusted for. Furthermore, longitudinal studies 
could provide vital data on the temporal nature in which 
neurodevelopment is affected by household alcohol misuse, 
and thus could provide key information for appropriate inter-
ventional strategies.

Limitations of this Review

Ultimately the strength of the conclusions of this review 
are limited by the methodological issues identified in the 
included papers. Due to the heterogeneous natures of the 
studies, we have carried out a narrative rather than a quan-
titative synthesis. This review only included studies which 
were published after 1990. Including only studies available 
in English meant that some potentially important studies 
could not be considered.

Summary

This review shows that exposure to alcohol misuse by house-
hold members in the context of low- and middle-income 
countries is associated with adverse child neurodevelopmen-
tal outcomes, although causal inferences cannot be drawn 
in the absence of well conducted prospective cohort studies 
which address potential confounding. Nevertheless, the asso-
ciation was seen across a wide range of countries, in both 
urban and rural environments. Results were heterogeneous, 
which may be related to our observation that the types of 
alcohol misuse and the frequency and amounts of alcohol 
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use were poorly quantified in many studies. Statistically 
significant correlations were demonstrated between pater-
nal alcohol misuse and child problem behaviours, cognitive 
delay, and risky behaviours. In contrast, the association with 
maternal drinking was less well studied.
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