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ABSTRACT
Adverse Childhood Experiences (ACEs) are potentially traumatic life experiences occurring before the age of 18 years and
have tremendous negative impacts on the health and wellbeing of their victims. The study sought to examine the
relationship between adverse childhood experiences and the occurrence of substance use disorder in adult life.
A case-control study was employed in the study. One hundred and ninety patients diagnosed with substance use
disorders comprised the cases, and 190 patients who had no substance use disorder and were the controls. Adverse
Childhood Experiences international questionnaire and the Connor-Davidson Resilience Scale were used to obtain
information on adverse childhood adversities and resilience respectively. The null hypothesis states that there is no
significant association between ACE and substance use disorders. The hypothesis was tested using bivariate and
multivariate analysis at 0.05 significant level.
The cases had significantly higher proportion of exposure to adverse childhood adversities in comparison to the controls
[48.4%(n=92) versus 25.8 %(n=49);p=0.0001)]. The odds of exposure to adverse childhood adversities were two times
higher among cases than controls after controlling for socio-demographic variables (Adjusted OR-2.320; 95%CI:
1.44-3.75). Adverse childhood experience is associated with the occurrence of substance use disorders in adulthood
irrespective of socio-demographic characteristics. Thus, public health enlightenment to family and schools are hereby
advocated.
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INTRODUCTION
Adverse Childhood Experiences (ACEs) are distressing life experiences occurring before the age of
18 years and have undesirable impacts on health and wellbeing of its victims (Ige& Illesanmi,
2012,Monnat & Chandler, 2015). These adverse experiences include but not limited to abuse
(physical, emotional and sexual), neglect (physical and emotional), incarcerated relative, mother
treated violently, household substance abuse, mental illness in a family member, loss of a parent
among others (Warne et al., 2017). Millions of children all over the world irrespective of their social
and economic status, culture, ethnicity or religion are subjected to daily adverse childhood
experiences (UNICEF, 2019).
Substance use disorder (SUD) is the harmful or hazardous use of psychoactive substances
including alcohol and illicit drugs (First et al., 2015). It has been described as one of the possible
health outcomes linked with ACEs (Rothman et al., 2008). Furthermore, it is a major public health
problem that has grave adverse effects on individuals, families and communities, and it is
associated with increased morbidity and mortality (UNICEF, 2019). According to the Disease
Statistical Manual (DSM-V) classification, SUD is a cluster of cognitive, behavioural and
physiological symptoms arising from the use of ten classes of drugs including alcohol, caffeine,
cannabis, hallucinogens, inhalants, opioids, sedatives, hypnotics/anxiolytics; stimulants, tobacco
and other or unknown substances (First et al., 2015).
Notably, population growth and a changing age profile in developing countries are producing a
change in the disease burden from communicable to non-communicable diseases including
neurological and mental diseases. This calls for a concerted effort to respond by implementing
reputable and effective interventions through research on possible cause of SUDs and the
development of better prevention and treatment options (Whiteford et al., 2015). There is however
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inadequate policy attention and resources directed towards addressing issues of SUDs and its
potential risk factors such as ACEs.
In order to develop a program or policy to help victims of SUDs, it is important to identify childhood
risk factors that play major roles in the individual’s behavioural characteristics. This study therefore
sought to examine the role of ACEs on the occurrence of SUDs in adulthood. It is hoped that
findings from this study would be useful in informing child and social policies that could help in
reducing the menace of ACEs and its consequences.
MATERIALS AND METHODS
Study Area: The study was conducted in Rivers State, located in the south-south geopolitical zone
in Nigeria, West Africa. The study was carried out at the tertiary health facility that provides medical
specialist care, training and research. The study duration spanned three months, from January to
March, 2020.
Study design and study population: An unmatched 1:1 case-control design was employed.
Substance Use Disorders was the outcome of interest while ACE comprised the exposure of
interest. The participants of the study comprised of cases and controls. Cases were adult patients,
who were attendees at the mental out-patient clinic and diagnosed with substance use disorders
according to DSM-V Criteria by the mental health physicians. The controls were adult patients
attending the general out-patient clinic who had no substance use disorder. The controls were
screened for substance use disorders using the WHO Alcohol, Smoking and Substance involvement
Screening Test (ASSIST) version 3 to ensure that they do not have the outcome of interest
(Humeniuk et al., 2008). Controls with ASSIST score of 3 and below were included in the study.
Cases with severe psychological disturbance, dementia or other cognitive difficulties precluding
them from participating were excluded from the study. Also, controls that were severely ill to
respond to the questionnaire were excluded.
Sample Size Calculation and Sampling Technique: A minimum sample size of 145 was obtained
based on alpha of 0.05, beta of 0.20, prevalence of ACEs among adults with SUDs and without
SUDS in previous research carried out in Nigeria, which reported 46.2% (Oladeji et al., 2010) and
30% (Oluwagbemiga & Micheal, 2018) respectively, using the formula for analytical studies.
Following adjustment for 20% non-response rate, an approximated sample size of 190 per group
was obtained. Thus, the study had a total sample size of 380.
Data Collection: Cases and controls who met the eligibility criteria were given the study
questionnaire. The study questionnaire was interviewer administered requiring a total time of 15-30
minutes for completion. The participants were counselled and reassured on confidentiality of
information prior to the administration of the study questionnaire. Data on the exposure and
socio-demographic findings were collected from both cases and controls in the same manner using
the same study questionnaire. The study questionnaire was used to elicit information on
socio-demographic characteristics, resilience and childhood adverse experiences.
The socio-demographic data comprised of age, sex, marital status, educational level, employment
status, and childhood family setting. Data on exposure of interest were obtained using the Adverse
Childhood Experience-International Questionnaire (ACE-IQ). This is a structured questionnaire to
assess the exposure to ACEs based on WHO definition.(World Health Organization (WHO), 2019)
Studies done to validate ACE-IQ has found it to be a reliable and valid index for measuring adverse
childhood experience in Africa (Kazeem, 2015)(Meinck F, Cosma AP, Mikton C, 2017). ACEs
exposure in this study was defined by ACEs score greater than two (SK et al., 2018). The
Connor-Davidson Resilience Scale was used to obtain information on resilience (Aloba et al., 2016).
It is a validated tool consisting of 10 items with a 5-point Likert-response (0 =never to 4=almost
always), which sums up to a minimum of 0 and a maximum of 40. Higher scores indicate higher
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levels of resilience.Respondents scoring above the 75th percentile are categorized as resilient
(Aloba et al., 2016).
The Alcohol, Smoking, and Substance Involvement Screening Test version 3 is a validated tool for
substance and alcohol use screening in primary care settings (Kane et al., 2016). It was used in the
index study to ensure that the controls do not have the outcome of interest. The ASSIST
questionnaire consists of eight items, a total score of 4 and above for any substance is an indication
of hazardous or harmful use of that substance. Thus, only controls with score of 3 and below were
included in the study.
Statistical Analysis: Data entry was done using Microsoft Excel and analyzed using the EPI info
version 7 statistical package, designed by the United States Centers for Disease Control and
Prevention (CDC).The socio-demographic variables were presented in tabular forms. Means and
standard deviation for the quantitative variables were calculated. The chi square (X2) test was
employed for comparing differences in proportions between the two groups. Odds ratios and
confidence levels set at 95% was calculated to measure the strength of association between ACEs
and substance use disorders. The relationship between the dependent variables (substance use
disorders) and the independent variables (socio-demographics, ACEs and resilience factors) was
explored using unconditional logistic regression. The level of statistical significance was set at
p<0.05. Confidence intervals calculated at the 95% level.
Ethical consideration: Ethical clearance was obtained from the Research and Ethics Committee
from the University of Port Harcourt Teaching Hospital (UPTH).Written informed consent was
obtained from the respondents prior to inclusion in the study. Anonymity was maintained by coding
the questionnaires in consideration of confidentiality during the entire study period. Participation was
voluntary and any unwillingness to participate did not affect their care and treatment in the hospital.
RESULTS
Socio-demographic findings
Data were obtained from three hundred and eighty (380) respondents, consisting of 190 cases
(SUDs) and 190 controls (no SUD). The overall mean age (SD) was 32.6 ± 22.7 years while for the
cases and controls, it was 31.2 ± 7.1 years and 33.3 ±8.9 years respectively. The age range for the
cases were 18 to 57 years while for the controls, it was 19 to 56 years. There was no significant
2

2

difference in the proportion of age categories (𝑥 =6.331, p=0.176) and childhood family settings (𝑥
=3.676, p=0.452) between the cases and controls in the study.Socio-demographic variables
comprising of sex, marital status, education, employment status, income and resilient showed
statistically significant differences in the comparison between cases and controls. (Table 1).
ACE and SUD – Bivariate analysis
The cases had significantly higher proportion of ACE exposure in comparison to the controls (48.4%
versus 25.8%; p=0.0001). The odd of exposure to ACEs was 2.7 times higher among cases in
comparison to the controls as shown in Table 2. (Crude Odds Ratio-2.70; 95% CI:1.75-4.16).

ACE and SUD – Multivariate analysis
After adjusting for sex, marital status, educational level, income, and resilience, ACE exposure
showed statistically significant relationship with SUD. (Table 3) The ACE exposed were 2 times
more likely to have SUD compared to ACEs unexposed (Adjusted Odds Ratio-2.32; 95% CI:1.44 –
3.75). Resilient persons were two times less likely to have SUD compared to non-resilient persons
(Adjusted Odds Ratio- 0.571; 95% CI: 0.34 – 0.96).
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Table 1: Comparison of socio-demographic characteristics between cases and controls
Cases
Controls
Total
Chi Square
N = 190
N = 190
N = 380
Variable
n (%)
n (%)
n (%)
Age category
≤ 20 years
21 – 30 years
31 – 40 years
41 – 50 years
51 – 60 years
Mean age ± SD

5 (2.6)
107 (56.3)
59 (31.1)
13 (6.8)
6 (3.2)
31.17 ± 7.13

6 (3.2)
88 (46.3)
62 (32.6)
22 (11.6)
12 (6.3)
33.25 ± 8.90

11 (2.9)
195 (51.3)
121 (31.9)
35 (9.2)
18 (4.7)

Sex
Female
Male

35 (18.4)
155 (81.6)

102 (53.7)
88 (46.3)

137 (36.1)
243 (63.9)

Marital Status
Married
Single
Separated/Divorced
Widowed

39 (20.5)
147 (77.4)
4 (2.1)
0 (0.0)

72 (37.9)
112 (58.9)
4 (2.1)
2 (1.1)

111 (29.2)
259 (68.2)
8 (2.1)
2 (0.5)

Educational level
No formal education
Primary
Secondary
Tertiary

13 (6.8)
5 (2.6)
78 (41.1)
94 (49.5)

6 (3.2)
0 (0.0)
63 (33.2)
121 (63.7)

19 (5.0)
5 (1.3)
141 (37.1)
215 (56.6)

Family setting
childhood
Single parent
Monogamous
Polygamous
Extended family

15 (7.9)
114 (60.0)
52 (27.4)
8 (4.2)

21 (11.1)
112 (58.9)
44 (23.2)
9 (4.7)

36 (9.5)
226 (59.5)
96 (25.3)
17 (4.4)

Employment status
Self-employed
Unemployed/student
Private-sector employed
Government-employed

96 (50.5)
58 (30.5)
22 (11.6)
14 (7.4)

75 (39.5)
37 (19.5)
50 (26.3)
28 (14.7)

171 (45.0)
95 (25.0)
72 (18.9)
4 (11.1)

Income (NGN)
≤ N20,000
>N20,000 – N50,000
>N50,000 – N100,000
>N100,000 – N200,000
>N200,000 – N300,000
> N300,000

43 (22.6)
77 (40.5)
51 (26.8)
10 (5.3)
7 (3.7)
2 (1.1)

52 (27.4)
48 (25.3)
30 (15.8)
31 (16.2)
21 (11.1)
8 (4.2)

95 (25.0)
125 (32.9)
81 (21.3)
41 (10.8)
28 (7.4)
10 (2.6)

Resilient
Yes
No
SD-Standard deviation

43 (22.6)
63 (33.2)
147 (77.4)
127 (66.8)
*Statistically significant

106 (27.9)
274 (72.1)

p-value

6.331

0.176

51.240

0.0001*

17.478

0.001*

14.571

0.002*

3.676

0.452

16.541

0.001*

34.381

0.0001*

5.233

0.022*

raised in
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Table 2: ACEs exposure among cases and controls
ACEs Exposed

Cases
n (%)

Controls
n (%)

Yes
92 (48.4)
No
98 (51.6)
Total
190 (100.0)
Odds ratio=2.70; 95% CI: 1.75 – 4.16

Total
n (%)

49 (25.8)
141 (37.1)
141 (74.2)
239 (62.9)
190 (100.0)
380 (100.0)
*Statistically significant

Chi Square

p-value

20.850

0.0001*

Table 3: Logistic regression analysis of factors associated with Substance Use Disorders
Coefficient(B)
Adjusted Odds ratio
95% CI
Variables
(AOR)
Sex
Male
1.643
5.17
3.16–8.46
Female R
1
1

p-value
0.0001*

Marital status
Currently unmarried
Currently marriedR

0.620

1.86
1

1.09–3.17
1

0.022*

Educational level
Below secondary
Secondary level and above R

01.150

3.16
1

1.01–9.42
1

0.039*

Income
≤ N50,000.00
> N50,000.00 R

0.240

1.27
1

0.78–2.08
1

0.338

ACEs
Exposed
Unexposed R

0.843

2.32
1

1.44–3.75
1

0.001*

0.34–0.96
1

0.034*

Resilient
Yes
No R
R – Reference category

-0.556

0.57
1
CI – Confidence Interval*Statistically significant

DISCUSSION
This study aimed to determine the relationship between adverse childhood experiences (ACEs) and
substance use disorders (SUDs) in adulthood among patients in the University of Port Harcourt
Teaching Hospital. In this study, prevalence of ACE exposure was found to be significantly higher
among cases in comparison to controls (48.4% vs. 25.8%). Notably, higher ACE prevalence rates of
87% (Salawu & Owoaje, 2015), 93%(Kibiru et al., 2018) and 100%(Murtha, 2018) were reported
among respondents with SUDs in studies conducted in Nigeria (Oyo state), Kenya and the United
States respectively. These studies along with the present one reveal that exposure to ACEs is not
uncommon among adults with SUDs, thus, highlighting the need to institute measures to forestall its
occurrence.
The finding that those exposed to ACEs were two times more likely to have substance use disorder
in adulthood in the index study is consistent with another case-control study in Spain
(Navarro-Mateu et al., 2019). Notably, a study in south-west Nigeria to assess the relationship
between ACEs and smoking, reported that those exposed to ACE were 2.4 times more likely to
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smoke compared to the unexposed (Salawu& Owoaje, 2015). The finding of the present study is
also similar to what was reported in a study carried out in Nebraska where the risks of smoking was
2.7 times higher among those exposed to ACEs than those not exposed (Yeoman et al., 2013).
These findings could be explained by the ACEs Pyramid model, which reveals that exposure to
ACEs early in life leads to disruptions in the development of important psychosocial skills, which can
lead to mal-adaptation and unhealthy behaviours (Anda et al., 2006)(Naal et al., 2018).
Additionally, the logistic regression analysis of the index study revealed the protective effect of being
female, married, having above secondary level of education, being unexposed to ACEs and being
resilient had on the occurrence of SUDs. Strikingly, this study found that exposure to ACEs
remained a determinant of SUDs, after adjusting for socio-demographic factors. This invariably
implies that ACE is an independent risk factor for SUD in later life irrespective of demographic
characteristics. However, this assertion contrasts with the notion that SUDs are multifaceted and the
categories of adults predisposed to this disorder are those with several adversities cutting across
individual, community and societal levels (Amaro et al., 2021). Nonetheless, the need to curtail ACE
is highlighted in this study.
Recommendations
Undoubtedly, SUD is a mental health problem that can be averted through the institution of public
health programs and policies. Identifying ACE as an independent predictor of this health problem in
the index study highlights the need for the establishment of surveillance systems for ACE and
call-in-centres for early detection and prompt response to forestall negative sequalae such as SUD
in adulthood. Notably, in Nigeria, the Childs Rights Act (2003) is a law that guarantees that children
are protected from adversity conditions described in the WHO definition of ACE. Nonetheless, the
non-enforcement of this law puts several children at risk of suffering from such adversities and thus
they are predisposed to SUD in adult life. Public health practitioners need to carry out advocacy
visits to policy makers on the enforcement of the Childs Rights Act. Also health care workers and
school staff providing services to children should have a high index of suspicion regarding adverse
childhood adversities. This will aid timely detection for early intervention and possible rehabilitative
care.
Limitations
Recalling events that might date back to past decades is open to limitations of human memory and
can be prone to errors. Even though, there could be some bias in retrospective reports, there is
evidence that such bias is not sufficiently great to invalidate retrospective findings of major
adversities of an easily defined kind (Hardt J, 2004). Also, in order to limit recall bias due to the
nature of the study being a case-control design, the exposure of interest was collected from both
groups in the same manner.
Suggestions for further studies
Further studies adopting prospective cohort study designs are suggested in order to enrich the body
of literature by providing information on incidence, relative risk, attributable risk and population
attributable risk. These indices serve as basis for public health intervention by policy makers.
Conclusion
Approximately 5 in 10 adults with substance use disorders and 3 in 10 adults without substance use
disorders were exposed to adverse childhood adversities. There was a significant relationship
between exposure to adverse childhood adversities and occurrence of substance use disorder in
adult life. Conscientious efforts by stakeholders are required to curtail the menace of adverse
childhood experiences.
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