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      Abstract

Background: Adverse childhood experiences (ACEs) predict adolescent mental health morbidity in high-income settings, yet 
evidence from sub-Saharan Africa remains scarce. Nigerian adolescents face unique adversity profiles shaped by sociocultural 
contexts that diverge from Western patterns, necessitating culturally situated investigation. Methods: Cross-sectional analysis 
of 9,437 secondary school students (mean age 15.61 years) from the Lagos Schools Emotional and Behavioral Health Survey 
employed stratified multistage probability sampling. Six ACE domains (witnessed domestic violence, frequent corporal 
punishment, parental substance use, household instability, low socioeconomic status, polygamous family structure) were assessed 
via culturally adapted indicators. Mental health outcomes were ascertained using the Mini International Neuropsychiatric Interview 
for Children and Adolescents. Logistic regression models examined dose-response relationships, independent ACE effects, gender-
stratified pathways, and protective factor moderation. Results: Three-quarters of adolescents (75.2%) reported ≥1 ACE. Clear 
dose-response gradients emerged across all outcomes (trend ORs: 1.52–2.67). Witnessed domestic violence demonstrated the 
strongest independent associations (depression AOR=2.41; suicidality AOR=2.94). Gender moderated specific pathways: females 
showed heightened vulnerability to internalizing consequences of violence exposure (interaction p=0.007–0.012), whereas males 
exhibited stronger externalizing responses to corporal punishment (interaction p=0.034). Protective factors, particularly teacher 
relationships, conferred substantial buffering effects (44% risk reduction). Population attributable risk calculations indicated 
ACEs accounted for 46.2% of adolescent depression burden. Conclusions: ACEs represent a pervasive public health challenge 
for Nigerian adolescents, with profound graded effects on mental health. Findings validate core ACE tenets cross-culturally while 
highlighting contextual variation. School-based, trauma-informed interventions targeting violence prevention and relationship 
strengthening warrant prioritization. 
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      Introduction

Since the landmark Adverse Childhood Experiences (ACE) 
study established a graded dose-response relationship between 
childhood adversity and adult morbidity[1], the cumulative risk 
framework has become central to understanding the diverse 
health consequences resulting from early adversity[2]. An 
expanding body of research consistently documents robust 
associations between the accumulation of ACEs and outcomes 
such as psychiatric disorders, substance dependence, and 
premature mortality [3]. 

Within the cumulative risk framework, mental health 
conditions function as a primary pathway linking early 
adversity to subsequent dysfunction [4]. Recent meta-analytic 
evidence confirms that ACEs significantly increase the risk of 
depression, anxiety, and suicidal behaviours across the lifespan 

[4],[5]. The biological embedding of chronic stress, mediated 
through dysregulation of neuroendocrine and inflammatory 
systems, provides a compelling mechanistic explanation for 
these pervasive effects[6]. However, the evidence base remains 
disproportionately focused on high-income countries, thereby 
raising critical questions about the cross-cultural validity of 
prevailing ACE frameworks [7]. 

In sub-Saharan Africa, research on adverse childhood 
experiences (ACEs) remains limited, leaving substantial 
knowledge gaps about the determinants of adolescent mental 
health in low- and middle-income countries[8]. Available 
evidence suggests that African adolescents encounter unique 
adversity profiles, influenced by sociocultural contexts that 
diverge from Western patterns[9]. For example, corporal 
punishment remains widely used as a normative disciplinary 
tool, with prevalence estimates spanning up to 60%–80% 
(or more) in certain populations[10]. Although Western 
frameworks often classify such practices as physical abuse, 
their psychological impact may vary in contexts where 
physical discipline is socially sanctioned[11]. Similarly, diverse 
family structures, including polygamous arrangements and 
extended kinship networks, can provide protective buffers not 
typically found in isolated nuclear families[12]. Polygamous 
family structure represents a particularly contested domain 
in the adaptation of ACE frameworks to sub-Saharan African 

contexts. While some studies from the region document 
associations with resource dilution, inter-wife conflict, higher 
child mortality, and elevated intimate-partner violence in 
polygamous households[13-15], others argue that polygamous 
arrangements may provide access to extended kin support 
unavailable in nuclear family structures[12]. Given this mixed 
evidence base, we included polygamous family structure as 
an exploratory domain, rather than on the basis of a firm a 
priori adversity hypothesis, to examine whether it carried 
independent predictive weight in the Lagos setting. This 
distinction highlights the necessity for culturally adapted 
assessments to avoid pathologizing local practices while 
remaining vigilant to genuine harm, regardless of cultural 
norms. 

As Africa’s most populous nation, Nigeria offers a particularly 
compelling context for investigation, especially in light 
of its emerging youth mental health crisis. Recent studies 
have documented concerning rates of depression, anxiety, 
and behavioural problems among Nigerian adolescents, 
with prevalence estimates for depression ranging from 12–
31%, anxiety at 36%, and behavioural disorders affecting 
roughly one in six adolescents[16-18]. Local adversity patterns 
are shaped by rapid urbanization, economic instability, and 
cultural factors. Corporal punishment remains deeply rooted 
in traditional child-rearing philosophies, with estimates 
suggesting that 60–70% of Nigerian children experience 
regular physical discipline[19]. Meanwhile, household exposure 
to domestic violence is non-trivial: estimates of intimate 
partner violence in Nigeria extend to 20–31% for physical 
violence in some surveys, though rates are likely higher due 
to substantial underreporting[20],[21]. Further complicating 
this picture is the “rural paradox,” wherein rural adolescents 
display a higher mental health burden despite ostensibly lower 
exposure to urban risk factors[17]. Consequently, major gaps 
persist in clarifying which specific adversities confer the 
greatest risk, how gender moderates these associations, and 
which protective factors buffer their effects within Nigeria’s 
collectivistic social structures. 

This study is anchored in multiple, complementary theoretical 
perspectives that together shape its hypotheses. First, 
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cumulative risk theory anticipates a clear dose-response 
pattern in which greater exposure to ACEs is associated with 
increased mental-health risk[2],[9]. Second, stress-sensitization 
models propose that chronic early adversity becomes 
biologically embedded, thereby heightening vulnerability 
to subsequent psychopathology[22-24]. Third, dimensional 
approaches refine this perspective by distinguishing between 
threat-related adversities (e.g., interpersonal violence, 
witnessed aggression) and deprivation-related adversities 
(e.g., poverty, household instability), proposing that each 
operates through distinct neurobiological pathways[25],[ 

26]. Threat exposures are theorized to activate heightened 
amygdala-mediated threat sensitivity and dysregulate the 
HPA axis in ways that confer particular vulnerability to 
internalizing psychopathology, over and above the effects of 
deprivation, providing a theoretical basis for the prediction 
that violence-related ACEs would demonstrate stronger 
effects than structural adversities[25],[26]. Finally, ecological 
resilience frameworks emphasize that protective factors (for 
example, supportive relationships or communal resources) 
can moderate the deleterious effects of ACEs on mental-health 
trajectories[27],[28]. Together, these models provide a nuanced 
foundation for investigating how accumulation of specific 
adversities, mediating biological processes, and contextual 
moderators may influence adolescent mental health in settings 
such as Nigeria. 

To address the existing knowledge gaps, this study pursues 
five primary objectives: 

1.	 To document the prevalence and distribution of ACEs 
among a representative sample of Nigerian secondary 
school students. 

2.	 To examine the dose-response relationships between 
cumulative ACE scores and a comprehensive range of 
mental health outcomes. 

3.	 To identify the independent effects of specific ACEs 
while controlling for the total burden of adversity. 

4.	 To investigate gender-stratified pathways to determine 
whether males and females exhibit differential 
vulnerability. 

5.	 To assess the moderating role of protective factors and 
quantify population-attributable risk to inform public 
health strategies. 

Drawing from the theoretical frameworks and existing 
literature, we advance several hypotheses. We predict that: 
(1) clear dose-response gradients will link ACE scores to all 
measured mental health outcomes; (2) violence-related ACEs 
will demonstrate stronger effects than structural adversities, 
consistent with dimensional threat-versus-deprivation 
models[26],[27]; (3) the effects of corporal punishment will be 
significant but attenuated relative to findings from Western 
samples; (4) females will show heightened vulnerability 
to internalizing disorders following violence exposure, 
consistent with evidence on gender differences in emotional 
socialization, ruminative processing, and threat reactivity 
documented across cultural contexts[29],[20], whereas males will 
exhibit stronger externalizing responses to physical discipline; 
and (5) social support and positive school relationships will 
significantly buffer the adverse effects of ACEs.        

      Methods

Study Design and Participants 

This study utilized a cross-sectional design, drawing data from 
the Lagos Schools Emotional and Behavioral Health Survey 
(LSEBHS), a large-scale epidemiological investigation 
of in-school adolescents in Lagos State, Nigeria[31],[32]. 
Data collection was conducted between September 2017 
and March 2018. The study protocol received full ethical 
approval from the Health Research and Ethics Committee 
of Lagos State University Teaching Hospital (Reference: 
LREC/06/10/1295). Furthermore, requisite permissions were 
secured from the Lagos State Schools Board and the principals 
of all participating schools. Active written parental consent 
and adolescent assent were mandatory for inclusion, ensuring 
adherence to international ethical standards for research with 
minors. 

A stratified multistage probability sampling design was 
employed to obtain a geographically representative sample. 
In the first stage, 47 mixed-gender public senior secondary 
schools were randomly selected from across Lagos State’s 

Adverse Childhood Experiences and Mental Health Among Nigerian Adolescents: Dose-Response Relationships, Gender Pathways, and Protective Factors

05



five administrative divisions using a probability proportional 
to size methodology. Schools were stratified by location into 
rural (n=20), semi-urban (n=14), and urban (n=13) categories 
based on National Population Commission classifications. In 
the second stage, two intact classes were randomly selected 
from each of the three senior secondary levels (SSS1-3) within 
each participating school. All students present in the selected 
classes on the day of the survey were eligible to participate. 
From an initial pool of 10,202 invited adolescents, 9,441 
provided both parental consent and adolescent assent, yielding 
a response rate of 92.5%. Non-participation was attributed to 
parental refusal (4.2%), student absence on the assessment day 
(2.1%), and incomplete data (1.2%). Four participants aged 
18 years or older were subsequently excluded, as the MINI-
Kid is validated for ages 6–17 years only[33]. Although the 
original sampling frame included students up to age 21 due to 
grade repetition practices common in the region, the analytic 
sample was restricted to the validated age range to ensure 
methodological rigour. Therefore, the final analytic sample 
consisted of 9,437 adolescents. The sample was well-balanced 
by gender (49.6% male, 50.4% female) with a mean age of 
15.61 years (SD=1.49). 

Measures

Adverse Childhood Experiences (ACEs): Exposure to six 
ACE domains was assessed using single, binary indicators that 
were culturally adapted for the Nigerian context through expert 
consultation and cognitive interviews. Exact item wording, 
response formats, and adaptation details for each ACE indicator 
are presented in Supplementary Table S1. Each ACE was 
coded as present (1) or absent (0). The domains included: 
witnessed domestic violence, frequent physical punishment 
by parents [defined as physical punishment by a parent or 
caregiver occurring on average at least once per week in the 
past year, to capture habitual disciplinary violence rather than 
isolated incidents], parental substance use [operationalized as 
regular (weekly or more) alcohol consumption to excess or use 
of any illicit substance, including cannabis and other drugs, by 
either parent], household structure instability (not living with 
both biological parents), low socioeconomic status [defined 
as membership in the bottom tertile of a composite household 

asset index comprising 10 commonly used items in Nigerian 
household surveys (including electricity connection, piped 
water, motor vehicle ownership, refrigerator, and type of cooking 
fuel),  alongside parental occupational category (manual/
unskilled, semi-skilled, or professional)], and polygamous 
family structure. Polygamous family structure was included 
as an ACE because, despite the potential protective elements 
of extended kinship in certain contexts, empirical studies in 
sub-Saharan Africa document adverse outcomes, including 
resource competition among offspring, household conflict, 
higher child mortality, and elevated intimate-partner violence 
in polygamous households[14],[15],[34]. Given the mixed evidence 
base, this domain was examined on exploratory grounds. All 
ACEs were assessed via a self-completed, anonymous paper-
based questionnaire booklet administered during a single 
one-hour classroom session supervised by trained research 
assistants, who were available to clarify item wording but did 
not prompt responses. A cumulative ACE score (range 0–6) 
was calculated by summing the endorsed adversities. For 
dose-response analyses, this score was categorized as 0, 1, 2, 
3, and 4 or more. Information on the co-occurrence of the six 
ACE domains, including pairwise co-occurrence percentages 
and tetrachoric correlations, is provided in Supplementary 
Table S2. 

Mental Health Outcomes: Psychiatric diagnoses were 
ascertained using a self-administered version of the Mini 
International Neuropsychiatric Interview for Children and 
Adolescents (MINI-Kid), a structured diagnostic instrument 
based on DSM-IV criteria with established psychometric 
properties[33]. The instrument yields binary (present/absent) 
diagnoses for a range of conditions, including major depressive 
disorder (MDD), generalized anxiety disorder (GAD), social 
phobia, panic disorder, attention-deficit/hyperactivity disorder 
(ADHD), oppositional defiant disorder (ODD), conduct 
disorder (CD), and substance/alcohol use disorders. Past-
month suicidal ideation was assessed with a single item from 
the MINI-Kid suicidality module. Psychotic-like experiences 
(PLEs) were measured with the 16-item Prodromal 
Questionnaire (PQ-16)[35], using an established cutoff score of 
≥6 to identify clinically significant risk. 
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Protective Factors and Covariates: Four potential 
protective factors were measured: peer support (having 
≥3 close friends), teacher relationships (having a teacher 
to confide in), family stability (living with both parents), 
and high SES (upper two tertiles of the asset index). Age, 
gender, and geographic location were included as covariates 
in all adjusted models. All adjusted models controlled for a 
continuous ordinal household asset index score as a covariate. 
This differs from the binary low-SES ACE indicator, which 
reflects membership in the bottom tertile of the same index. 
Variance inflation factors (VIFs) for these two terms across 
all multivariable models ranged from 1.3 to 1.8, indicating 
that multicollinearity was not at levels likely to distort the 
estimates. 

Procedure and Statistical Analysis 

All ACE and mental health data were collected during single 
one-hour sessions in classrooms, where students completed 
the anonymous LSEBHS questionnaire booklet under the 
supervision of trained research assistants. All statistical 
analyses were performed using IBM SPSS Statistics 26.0. To 
account for the complex sampling design and school-level 
clustering, survey weights were applied to ensure the results 
were representative of the in-school adolescent population of 
Lagos State. 

Descriptive statistics were used to summarize ACE prevalence. 
A series of logistic regression models were constructed to 
address the study’s objectives. First, to examine dose-response 
relationships, each mental health outcome was regressed on 
categorized ACE scores, with trend tests generating odds 
ratios per additional ACE. Second, to assess the independent 
effects of specific adversities, all six ACE domains were 
entered simultaneously as predictors in multivariable models. 
Third, gender-stratified models and formal interaction tests 
(ACE × gender) were employed to investigate differential 
vulnerability. Fourth, the moderating role of protective factors 
was assessed by adding multiplicative interaction terms (ACE 
score × protective factor) to hierarchical regression models. 
Moderation analyses were focused on the high-burden 
subgroup (≥3 ACEs, n = 2,347) because dose-response 
gradients were steepest in this stratum, this subgroup carries 

the greatest clinical burden, and statistical power for detecting 
interaction effects is maximized where effect sizes are largest. 
Sensitivity analyses extending moderation analyses to the full 
sample yielded broadly similar patterns and are presented in 
Supplementary Table S3. 

Population attributable risk percentages (PAR%) were 
calculated using the formula: PAR% = [P~e~(RR − 1)] / [1 
+ P~e~(RR − 1)], where P~e~ is the prevalence of exposure 
in the study population and RR is the adjusted relative risk 
estimated from logistic regression models. Adjusted odds 
ratios were used as approximations of relative risks, which 
is appropriate given the relatively low prevalence of most 
outcomes in this sample. Ninety-five percent confidence 
intervals for PAR estimates were computed using the delta 
method. 

To evaluate the linearity assumption in dose-response 
relationships, sensitivity analyses were also conducted 
modelling the ACE score as a continuous variable with 
an additional quadratic term. A binary parameterization 
dichotomized at the ≥3 ACE threshold was tested to examine 
potential tipping-point effects. These analyses are reported in 
Supplementary Table S4. 

All adjusted models controlled for age, gender, geographic 
location, and baseline SES. Statistical significance was set at 
a two-tailed p<0.05. The cross-sectional nature of the data, 
a key design limitation, precludes any claims of causality or 
temporal ordering between ACEs and mental health outcomes.

      Results

Overall Sample Mental Health Prevalence 

In the full weighted sample, the prevalence of major depressive 
disorder was 11.9%, any anxiety disorder 25.4%, any internalizing 
disorder 32.8% (95% CI: 30.9–34.7), past-month suicidal 
ideation 7.1%, substance use disorder 2.4% (95% CI: 2.0–2.9), 
and alcohol use disorder 4.3% (95% CI: 3.7–4.9). Psychotic-like 
experiences were present in 11.3% of the sample. These figures 
are broadly consistent with estimates from prior LSEBHS-derived 
epidemiological studies of Nigerian adolescents[32],[33], though the 
use of structured diagnostic ascertainment (MINI-Kid) rather than 
symptom screening instruments may account for some variation 

relative to reports using screening tools[16-18]. 
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ACE Prevalence and Distribution 

Adverse childhood experiences were highly prevalent in the sample of 9,437 adolescents. A significant majority (75.2%) reported 
exposure to at least one ACE, and the mean cumulative ACE score was 1.42 (SD=1.18). The most commonly endorsed adversity 
was frequent physical punishment, reported by nearly two-thirds of participants (63.1%). This was followed by low socioeconomic 
status (33.6%), not living with both biological parents (24.4%), parental substance use (20.0%), and polygamous family structure 
(19.2%). Witnessed domestic violence was the least common ACE but still affected a substantial minority (8.0%). While gender 
differences in ACE exposure were minimal, pronounced geographic gradients emerged. Rural adolescents reported a significantly 
higher mean ACE score (1.58) compared to their semi-urban (1.38) and urban peers (1.24; F=47.3, p<0.001). Notably, the 
proportion of youth experiencing four or more ACEs was nearly twice as high in rural settings (7.8%) as in urban areas (4.2%). 
This pattern was driven by significantly higher rates of domestic violence (10.1% vs. 5.5%; p<0.001) and economic hardship 
(41.2% vs. 22.8%; p<0.001) in rural communities (Table 1). 

ACE 1: Witnessed dometic violence.

Item wording “Have you ever seen or heard a parent, stepparent, or adult caregiver in your home hitting, kicking, slapping, or physically hurting another adult in the 
household?”

Response options Yes/No

Scoring Yes = 1 (present); No = 0 (absent) 

Timeframe Lifetime (ever) 

Adaption notes
The phrase “adult caregiver” was added to encompass common household configurations in Nigeria beyond two-parent biological families, including 
grandparents, uncles, aunts, and older siblings in a caregiver role. Wording was otherwise retained close to the original ACE Study formulation. 
Cognitive interviews confirmed consistent comprehension across urban and rural participants. 

Source Adapted from Felitti et al. (1998); Bolarinwa et al. (2022) 

      Supplementary Table S1

Operationalization and Item Wording for the Six ACE Domains 

All items were culturally adapted for the Nigerian adolescent context through expert consultation (n=6 child and adolescent 
mental health specialists, educationalists, and community representatives) and cognitive interviewing with a pilot sample (n=30 
secondary school students not included in the main study).

ACE 2: Frequent corporal punishment.

Item wording “Do your parents or guardians beat or physically punish you often — meaning at least once a week?” 

Response options Yes/No

Scoring Yes = 1 (present); No = 0 (absent) 

Timeframe Ongoing / past year 

Adaption notes
A frequency threshold of “at least once a week” was adopted to distinguish patterned, habitual disciplinary violence from isolated incidents, given the 
high baseline prevalence of physical discipline in Nigeria. Cognitive interviews indicated that framing the item around frequency rather than occurrence 
reduced social desirability bias in affirmative responses. The colloquial term “beat” was retained alongside the more formal “physically punish” as 
cognitive interviews confirmed the former was the more readily understood term across school types. 

Source Adapted from Felitti et al. (1998); Bolarinwa et al. (2022) 
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      Supplementary Table S1 cont’d.
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ACE 5: Low socioeconomic status.

Index items (10 
assets) 

Electricity connection; piped water inside home; working refrigerator; motor vehicle; generator; gas or electric cooker; television; satellite/cable TV; 
personal computer or laptop; more than one mobile phone in household 

Parental occupation Rated on 3-point scale: 1 = unskilled/manual or unemployed; 2 = semi-skilled (trade, clerical, skilled crafts); 3 = professional/managerial 

Response options Asset items: Yes / No; Occupation: 3-point scale 

Composite score 
range 1–13 (sum of 10 asset endorsements + occupation rating)

ACE scoring Bottom tertile of composite = 1 (low SES, ACE present); Upper two tertiles = 0 (absent) 

Covariate scoring Continuous ordinal composite score used in all adjusted regression models (distinct from the binary ACE indicator — see Methods) 

ACE scoring 
Asset items were selected for discriminant validity across urban, semi-urban, and rural settings in Lagos. Generator ownership was included given 
its salience as a middle-class indicator in the Nigerian context. The 10-item battery was piloted in cognitive interviews and found to produce good 
discriminant validity across income strata. 

Source Adapted from Nigerian Demographic and Health Survey asset index; Adewuya et al. (2020) 

ACE 3: Parental substance use. 

Item wording “Does either of your parents or guardians regularly drink too much alcohol, use marijuana (Indian hemp), or use any other drugs?” 

Response options Yes/No

Scoring Yes = 1 (present); No = 0 (absent) 

Timeframe Ongoing / current 

Adaption notes
“Regularly” was defined in the survey instructions preamble as weekly or more frequent use. Cannabis was identified using the locally recognized 
term “Indian hemp.” The item was coded present if the respondent affirmed regular problematic use by either parent or guardian. Cognitive interviews 
confirmed that participants distinguished “regularly” from occasional or social use. 

Source Adapted from Felitti et al. (1998); WHO ACE-IQ (2010) 

ACE 4: Household instability. 

Item wording “Do you currently live with both of your biological parents in the same household?” 

Response options Yes/No

Scoring Yes = 1 (present); No = 0 (absent) 

Timeframe Current 

Adaption notes
Parental absence in the Nigerian context encompasses not only separation and divorce but also labour migration, bereavement, and informal dissolution 
of unions. The item was worded to capture the household living arrangement rather than formal parental relationship status. Cognitive interviews 
confirmed that adolescents interpreted the item as referring to co-residence rather than biological parentage alone. 

Source Adapted from Felitti et al. (1998) 

ACE 6: Polygamous family structure.

Item wording “Does your father have more than one wife — that is, is your family polygamous?” 

Response options Yes / No / I do not know 

Scoring Yes = 1 (present); No or I do not know = 0 (absent) 

Timeframe Current 

Adaption notes

This domain was included on exploratory grounds given mixed evidence from sub-Saharan Africa linking polygamous household structure to resource 
competition and adverse child outcomes (Lawson et al., 2018; Arthi & Fenske, 2018; Ahinkorah et al., 2021), while acknowledging that protective 
kin-network effects have also been documented (Al-Krenawi & Slonim-Nevo, 2008). The item was restricted to paternal polygamy as this is the 
culturally relevant form in Yoruba and other Nigerian contexts. The “I do not know” response was coded as absent (fewer than 1% of participants); this 
conservative approach was agreed upon during expert consultation. 

Source Al-Krenawi & Slonim-Nevo (2008); Ahinkorah et al. (2021) 
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Dose-Response Relationships Between ACEs and Mental Health 

Analyses revealed clear and graded dose-response relationships between cumulative ACE scores and all measured mental health 
outcomes. For internalizing disorders, the prevalence of major depressive disorder escalated from a baseline of 6.2% among 
adolescents with zero ACEs to 24.5% among those with four or more, a nearly fourfold increase (trend OR=1.84, 95% CI: 1.63–
2.08, p<0.001). A similar, though more modest, gradient was observed for anxiety disorders, with prevalence rising from 18.4% 
to 39.4% across the ACE spectrum (trend OR=1.52, 95% CI: 1.39–1.67, p<0.001). The steepest dose-response gradient was 
evident for suicidal ideation. Its prevalence surged from 2.8% among unexposed youth to 18.8% among those with four or more 
ACEs, representing a 6.7-fold increase (trend OR=2.42, 95% CI: 2.03–2.88, p<0.001). Psychotic-like experiences also increased 
systematically with ACE exposure, rising from 6.9% to 21.1% (trend OR=1.89, 95% CI: 1.65–2.17, p<0.001). Externalizing 
disorders exhibited comparable patterns. The prevalence of any behavioural disorder tripled, increasing from 9.8% to 31.2% 
(trend OR=1.74, 95% CI: 1.61–1.88, p<0.001), while substance use disorders showed a dramatic sevenfold elevation, from 
1.2% to 8.5% (trend OR=2.67, 95% CI: 2.15–3.31, p<0.001). All dose-response gradients remained robust after adjusting for 
sociodemographic confounders (Table 2; Figure 1).  

Adverse Childhood Experiences and Mental Health Among Nigerian Adolescents: Dose-Response Relationships, Gender Pathways, and Protective Factors

      Supplementary Table S2

Co-occurrence of ACE Domains: Pairwise Percentages and Tetrachoric Correlations (N=9,437) 

Panel A shows the percentage of the total sample endorsing each pair of ACE domains simultaneously. Values on the diagonal 
(italicized) are individual ACE prevalences.  

Panel B shows tetrachoric correlation coefficients, which are appropriate for binary variables and estimate the latent Pearson 
correlation assuming an underlying bivariate normal distribution. Higher values indicate stronger clustering of adversities 
within individuals. 

Panel A: Pairwise co-occurrence (% of total sample endorsing both 
ACEs). 

DV CP PSU HI Low 
SES PF

Witnessed domestic violence (DV) 8.0 % 6.4% 4.3% 3.8% 3.9% 2.7%

Corporal punishment (CP) - 63.1% 15.7% 17.9% 24.8% 14.2%

Parental substance use (PSU) - - 20.0% 8.1% 9.8% 5.9%

Household instability (HI) - - - 24.4% 12.8% 7.7%

Low SES - - - - 33.6% 9.8%

Polygamous family (PF) - - - - - 19.2%

Panel B: Tetrachoric correlations.

DV CP PSU HI Low 
SES PF

DV 1.00 0.24 0.38 0.27 0.21 0.17 

CP 0.24 1.00 0.21 0.19 0.24 0.11 

PSU 0.38 0.21 1.00 0.29 0.27 0.19 

HI 0.27 0.19 0.29 1.00 0.34 0.27 

Low SES 0.21 0.24 0.27 0.34 1.00 0.25 

PF 0.17 0.11 0.19 0.27 0.25 1.00 

Note. DV = witnessed domestic violence; CP = frequent corporal punishment; PSU = parental substance use; HI = household instability; Low SES = low socio-
economic status; PF = polygamous family structure.  
The strongest co-occurrence is between witnessed domestic violence and parental substance use (tetrachoric r = 0.38), consistent with evidence that these 
adversities tend to cluster within severely dysfunctional households.  
All values are survey-weighted. Bold value reflects the a priori anticipated strongest clustering based on prior literature. 

Sensitivity analyses using a continuous ACE score with an additional quadratic term confirmed a degree of non-linearity for suicidal 
ideation and substance use disorder (both p < 0.05), consistent with tipping-point hypotheses in the literature. For remaining 
outcomes, departure from linearity was not statistically significant. Full sensitivity analyses are presented in Supplementary 
Table S4. 
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Independent Effects of Specific ACEs 

In multivariable models controlling for cumulative burden, violence-related exposures emerged as particularly potent and consistent 
predictors of psychopathology. Witnessed domestic violence was associated with the highest odds for nearly all outcomes, 
including depression (AOR=2.41, 95% CI: 1.95–2.98), suicidality (AOR=2.94, 95% CI: 2.19–3.94), anxiety (AOR=1.73, 95% 
CI: 1.47–2.04), and behavioural disorders (AOR=1.92, 95% CI: 1.57–2.35). Parental substance use also conferred significant risk, 
particularly for adolescent substance use (AOR=2.16, 95% CI: 1.54–3.03) but also for depression (AOR=1.48, 95% CI: 1.22–
1.80) and behavioural disorders (AOR=1.63, 95% CI: 1.39–1.91). In contrast, the independent effects of other adversities were 
more modest. Although frequent corporal punishment, itself a form of violence exposure, remained independently associated 
with depression (AOR=1.31, 95% CI: 1.12–1.53) and behavioural disorders (AOR=1.52, 95% CI: 1.29–1.79), its effect sizes 
were numerically smaller than those observed for witnessed domestic violence (depression AOR=2.41, 95% CI: 1.95–2.98; 
behavioural disorders AOR=1.92, 95% CI: 1.57–2.35). We note that a formal statistical test comparing these two associations was 
not performed, and readers should interpret this contrast descriptively. The associations for low SES were weak after adjustment 
(AOR=1.23, 95% CI: 1.06–1.43 for depression), and polygamous family structure demonstrated no independent effects on any 
mental health outcome (Table 3). Sensitivity analyses using a continuous ACE score with an additional quadratic term confirmed 
a degree of non-linearity for suicidal ideation and substance use disorder (both p < 0.05), consistent with tipping-point hypotheses 
in the literature. For remaining outcomes, departure from linearity was not statistically significant. Full sensitivity analyses are 
presented in Supplementary Table S4. 

      Supplementary Table S3

Moderation Analyses for Protective Factors: Full Analytic Sample (N=9,437) 

Primary moderation analyses in the manuscript (Table 4) were restricted to adolescents with high ACE burden (≥3 ACEs, n=1,809) 
to maximize statistical power and clinical relevance. This table extends the moderation analyses to the full sample (N=9,437), 
confirming the generalizability of findings. Modest attenuation of effect sizes in the full sample relative to the high-ACE subgroup 
is expected, as protective factors exert their greatest buffering influence under conditions of elevated adversity. 

Panel A: Depression prevalence by protective factor — Full sample.

Protective Factor Depression WITH 
Factor (%) 

Depression WITH-
OUT Factor (%) 

% Risk 
Reduction OR (95% CI) Interaction p-value (ACE 

× protective factor) 

Peer support (≥3 close friends) 10.2% 16.4% 38% 0.57 (0.48–0.68) 0.018 

Good teacher relationship 9.1% 15.8% 42% 0.53 (0.44–0.64) 0.031 

Family stability (both parents) 10.6% 15.7% 32% 0.63 (0.54–0.73) 0.044 

High SES  (upper two tertiles) 9.8% 16.1% 39% 0.56 (0.47–0.67) 0.038 

Panel B: Cumulative protective factor effect on depression — Full sample. 

Number of Protective Factors Depression Prevalence (%) % Risk Reduction vs 0 Factors p-value 

0 protective factors 27.4% Baseline -

1 protective factors 21.8% 20% 0.004 

2 protective factors 18.3% 33% <0.001 

3 protective factors 15.1% 45% <0.001 

4 protective factors 11.6% 58% <0.001 
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      Supplementary Table S3 cont’d.

Panel C: Comparison of protective effects — High-ACE subgroup vs full sample. 

Protective Factors Risk Reduction: High-ACE Subgroup 
(≥3 ACEs) 

Risk Reduction: Full Sample 
(N=9,437) Pattern 

Peer support (≥3 friends) 34% 38% Consistent across strata 

Good teacher relationship 44% 42% Consistent across strata 

Cumulative (3–4 factors vs 0) 52% 58% Stronger in full sample 

Note. Contrary to the anticipated pattern of attenuation, protective factor effects are slightly more pronounced in the full sample than in the high-ACE subgroup 
for some indicators. This likely reflects the wider range of ACE exposure in the full sample, which provides a broader contrast in adversity-by-protection inter-
action estimates.  
The consistent direction of effects across both analytical samples strengthens confidence in the robustness and generalizability of the protective factor findings.  
Interaction terms are multiplicative (continuous ACE score × binary protective factor). 
All models adjust for age, gender, geographic location, and SES.

Gender-Specific Pathways of Risk 

Gender significantly moderated the relationship between specific ACEs and mental health outcomes, revealing nuanced pathways 
of risk. Females demonstrated a heightened vulnerability to the internalizing consequences of violence exposure. The association 
between domestic violence and depression was over 60% stronger in females (AOR=3.12, 95% CI: 2.31–4.22) than in males 
(AOR=1.87, 95% CI: 1.38–2.53), a statistically significant interaction (p=0.012). This gender difference was even more 
pronounced for suicidal ideation, where the effect of domestic violence was 82% stronger for females (AOR=3.89, 95% CI: 2.64–
5.73) than for males (AOR=2.14, 95% CI: 1.42–3.23; p=0.007). Conversely, males exhibited an enhanced externalizing response 
to physical discipline. The association between frequent corporal punishment and behavioural disorders was 40% stronger in boys 
(AOR=1.74, 95% CI: 1.40–2.16) than in girls (AOR=1.24, 95% CI: 0.97–1.58; p=0.034). It is important to note that not all ACE-
by-gender pathways were gender-specific. The association of domestic violence with anxiety disorder did not differ significantly 
between males (AOR=1.68, 95% CI: 1.31–2.16) and females (AOR=1.79, 95% CI: 1.44–2.22; interaction p=0.43), nor did the 
association of parental substance use with adolescent substance use disorder (males AOR=2.24, 95% CI: 1.44–3.48; females 
AOR=2.07, 95% CI: 1.31–3.27; interaction p=0.62). Full results from all gender interaction models, including non-significant 
interactions, are presented in Table 3, Part B.  

Moderating Role of Protective Factors 

Analyses confirmed that protective factors significantly attenuated the relationship between ACEs and mental health. Among 
adolescents exposed to a high burden of adversity (3+ ACEs), the presence of strong peer support (≥3 close friends) was associated 
with a 34% lower prevalence of depression and a 50% lower prevalence of suicidality. A positive relationship with a teacher 
conferred the strongest individual buffer against depression, associated with a 44% lower prevalence in the high-ACE group. 
The protective effects appeared to be synergistic; adolescents with three or four protective factors had a 52% lower prevalence 
of depression compared to their high-ACE peers with no protective factors, a substantially greater reduction than for those with 
only one or two (Table 4).  



13J Can Acad Child Adolesc Psychiatry, 35:2, August 2026 

      Supplementary Table S4

Sensitivity Analyses: Non-linear and Threshold Parameterizations of Cumulative ACE Score (N=9,437) 

Panel A: Test of non-linearity — Quadratic ACE term.

Models include a linear ACE score term and a quadratic term (ACE²), adjusted for age, gender, geographic location, and 
SES. A statistically significant quadratic term (p<0.05) indicates that the dose-response gradient accelerates at higher ACE 
counts, consistent with tipping-point hypotheses.

Mental health outcome Linear Term OR 
(95% CI) 

Quadratic Term OR 
(95% CI) p-value (quadratic term) Non-linearity confirmed? 

Major depressive disorder 1.71 (1.48–1.97) 1.08 (0.97–1.20) 0.162 No

Any anxiety disorder 1.42 (1.27–1.59) 1.06 (0.98–1.15) 0.178 No

Suicidal ideation (past month) 2.01 (1.61–2.51) 1.19 (1.06–1.34) 0.004 Yes

Psychotic-like experiences 1.74 (1.47–2.06) 1.10 (0.98–1.23) 0.091 No

Any behavioural disorder 1.61 (1.46–1.78) 1.07 (0.99–1.16) 0.097 No

Substance use disorder 2.17 (1.66–2.83) 1.24 (1.08–1.43) 0.002 Yes

Note. Non-linearity confirmed for suicidal ideation and substance use disorder (both p<0.05), indicating that risk accelerates disproportionately at higher ACE 
counts for these outcomes, consistent with stress-sensitization and tipping-point models.  
For remaining outcomes, dose-response gradients are adequately characterized by a linear model. 
OR = Odds Ratio; CI = Confidence Interval. 

Panel B: Binary threshold parameterization (≥3 ACEs vs 0–2 ACEs).

Models use a binary ACE exposure variable (0 = 0–2 ACEs; 1 = ≥3 ACEs), adjusted for age, gender, geographic location, 
and SES. Primary categorical model trend ORs are included for comparison. 

Mental health outcome Binary ≥3 ACE OR (95% CI) p-value Primary Model Trend OR (95% CI) 

Major depressive disorder 3.12 (2.68–3.63) <0.001 1.84 (1.63–2.08) 

Any anxiety disorder 2.08 (1.84–2.35) <0.001 1.52 (1.39–1.67) 

Suicidal ideation (past month) 4.87 (3.89–6.09) <0.001 2.42 (2.03–2.88) 

Psychotic-like experiences 2.74 (2.29–3.27) <0.001 1.89 (1.65–2.17) 

Any behavioural disorder 2.91 (2.56–3.31) <0.001 1.74 (1.61–1.88) 

Substance use disorder 5.43 (3.82–7.72) <0.001 2.67 (2.15–3.31) 

Note. Binary threshold analyses yield findings that are directionally consistent with the primary categorical model across all outcomes, supporting the robust-
ness of the dose-response findings. The considerably larger ORs in the binary model reflect the wider contrast between the two groups (0–2 ACEs vs ≥3 ACEs) 
compared to the per-unit trend OR.  
Primary model trend ORs are reported in full in Table 2 of the main manuscript. 

Adverse Childhood Experiences and Mental Health Among Nigerian Adolescents: Dose-Response Relationships, Gender Pathways, and Protective Factors

Sensitivity analyses extending these moderation analyses to the full sample yielded broadly consistent patterns, though effect 
sizes were somewhat attenuated; these results are presented in Supplementary Table S3. 

Population Attributable Risk 

Calculations of population attributable risk (PAR) quantified the substantial public health burden of ACEs. Overall, any ACE 
exposure (75.2% prevalence) accounted for 46.2% of all depression cases in this adolescent population. Specific adversities 
also contributed significantly to this burden. Despite its relatively low prevalence (8.0%), the potent effect of domestic violence 
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meant it accounted for 9.7% of the population’s depression 
burden. In contrast, frequent physical punishment, due to its 
high prevalence (63.1%) but more moderate effect, accounted 
for 15.0% of depression cases. 

     Discussion

This large-scale epidemiological investigation in Nigeria 
provides a comprehensive analysis of adverse childhood 
experiences and their mental health consequences, revealing 
that three-quarters of adolescents are exposed to at least 
one ACE. The findings demonstrate robust, graded dose-
response relationships between cumulative adversity and 
a wide spectrum of psychiatric outcomes. Among specific 
adversities, domestic violence emerged as a particularly potent 
independent predictor of psychopathology. Furthermore, the 
study identified nuanced, gender-specific pathways of risk 
and confirmed that protective factors, such as supportive 
relationships with peers and teachers, can substantially buffer 
the deleterious effects of ACEs. 

Comparison with Existing Literature and Cultural 
Contextualization 

Our findings both align with and extend the global ACE 
literature, while underscoring the importance of cultural context. 
The 75.2% prevalence of any ACE exposure is consistent with 
estimates from other low- and middle-income countries[36],[37], 
and exceeds rates typically reported in high-income settings[38]. 
The specific profile of adversity, however, was distinct, with 
the dominance of frequent corporal punishment (63.1%) 
reflecting its normalization within Nigerian child-rearing 
philosophies[19]. The overall sample mental health prevalence 
figures, including an MDD prevalence of 11.9% and a 
suicidal ideation prevalence of 7.1%, are broadly congruent 
with prior estimates from Nigerian adolescent surveys. For 
example, DadeMatthews et al.[16] reported depression rates 
of 12–20% among in-school adolescents in Nigeria, while 
Omigbodun et al.[39] documented past-year suicidal behaviours 
in approximately 20% of South-Western Nigerian secondary 
school students using the LSEBH. Our somewhat lower 
suicidality estimate likely reflects the restriction to past-month 
ideation rather than broader lifetime or past-year measures. 

Similarly, our ACE profile is broadly consistent with Salawu 
and Owoaje’s findings in rural Oyo State[36], though the urban-
rural gradient in our Lagos sample, with rural adolescents 
carrying a substantially higher ACE burden, extends prior 
evidence for geographic heterogeneity in adversity exposure 
within Nigeria. Compared with Ogunbowale et al. working 
in Ibadan[37], the higher prevalence of corporal punishment in 
our Lagos sample (63.1%) may reflect differences in urban 
socioeconomic context and school-based sampling frames. 

Despite cultural acceptance of physical discipline, corporal 
punishment remained significantly associated with negative 
mental health outcomes, particularly behavioural disorders 
in males. Yet, its effect sizes were considerably weaker than 
those for non-normative violence like domestic violence. 
This nuanced pattern contributes to the ongoing debate about 
cultural relativity, suggesting that while cultural meaning-
making may attenuate the psychological impact of certain 
practices, it does not eliminate the harm[40],[41]. Importantly, 
this framing of corporal punishment acknowledges it as a form 
of physical violence, consistent with a growing international 
consensus that harm from physical discipline is not negated by 
its social normalization[40],[41]. 

The clear dose-response gradients observed across all outcomes 
(trend ORs ranging from 1.52 to 2.67) provide strong, cross-
cultural validation for the cumulative risk framework[2],[ 

22]. The finding that witnessed domestic violence was the 
most powerful predictor, with an effect size for suicidality 
(AOR=2.94) that mirrors findings from the original U.S.-
based ACE study[42], suggests that certain forms of trauma may 
operate through robust, cross-culturally universal mechanisms. 
The observed non-linearity in dose-response relationships 
for suicidal ideation and substance use disorder is notable. 
The steepening gradient at higher ACE counts may reflect 
a neurobiological tipping point at which cumulative stress 
burden exceeds regulatory capacity, producing qualitatively 
distinct vulnerability, a pattern documented in stress-
sensitization and biological embedding frameworks[43],[44] and 
with practical implications for identifying the threshold at 
which more intensive intervention is warranted. In contrast, 
the null independent effect of polygamous family structure 
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challenges the uncritical application of Western-centric 
family theories and supports a growing body of African 
scholarship emphasizing that family function, rather than 
form, is the more critical determinant of child well-being[12]. 
The null finding also aligns with the exploratory rationale for 
including this domain: the mixed evidence from sub-Saharan 
Africa [14, 15, 34] does not uniformly predict adversity, and the 
Lagos context may be characterized by forms of extended kin 
support that buffer potential harms. 

Theoretical and Clinical Implications 

The results of this study have significant implications for 
both theory and practice. Theoretically, they support a 
multi-faceted model of risk and resilience. The consistent 
dose-response findings align with biological embedding 
frameworks[43],[ 44], while the potent, independent effects 
of violence lend credence to dimensional models that 
distinguish between threats and deprivation[45]. The powerful 
buffering effects of social support (27–52% risk reduction) 
strongly support ecological resilience theories, which posit 
that protective mechanisms are embedded in a child’s social 
environment[46],[47]. The observation that these protective 
effects appear more pronounced than in some Western studies 
may reflect the enhanced salience of communal relationships 
in Nigeria’s collectivistic culture. 

From a clinical and public health perspective, these findings 
are highly actionable. The staggering 75% ACE prevalence 
justifies the integration of universal, trauma-informed 
screening into school and primary healthcare settings. The 
dose-response data support a tiered intervention approach, 
matching the intensity of services to the level of risk. The 
gender-specific pathways indicate the need for tailored 
interventions; for example, prioritizing depression and 
suicidality screening for girls exposed to domestic violence, 
while focusing on behavioural problems among boys 
experiencing harsh physical discipline. 

Furthermore, schools emerge as a critical platform for 
intervention. The finding that positive teacher relationships 
conferred a 44% reduction in depression risk among high-
ACE youth highlights a powerful, leverageable asset within 

the existing infrastructure. Interventions that train educators 
in trauma-informed practices and promote social-emotional 
learning could prove highly effective and scalable. Finally, the 
PAR estimates, which indicate that nearly half (46.2%) of the 
adolescent depression burden is attributable to ACEs, provide 
a compelling rationale for prioritizing prevention. Investing 
in programs that reduce family violence and promote positive 
parenting could yield substantial returns in public health. 

Strengths and Limitations 

The methodological strengths of this investigation include its 
large, geographically representative sample, high response 
rate, and use of validated, culturally adapted assessment tools. 
However, several limitations must be acknowledged. First, 
the cross-sectional design precludes causal inference and 
the determination of temporal sequencing. Second, reliance 
on self-report introduces potential for recall and social 
desirability biases, although the anonymous format likely 
mitigated the latter. Third, the school-based sample excludes 
out-of-school adolescents, a particularly vulnerable group 
who likely experience higher rates of adversity, meaning our 
prevalence estimates may be conservative. Fourth, the ACE 
assessment was not exhaustive, and this limitation warrants 
more substantive discussion than the original manuscript 
provided. The domains included in the original 10-item 
ACE framework[1] that were not measured in this study 
include sexual abuse, emotional abuse, emotional neglect, 
physical neglect, and exposure to parental mental illness 
or incarceration. These omissions were driven primarily by 
the logistical and ethical constraints of group-administered, 
school-based survey research with adolescents, particularly 
the absence of provision for immediate clinical follow-up in 
the event of sexual abuse disclosure in a classroom setting. As 
a consequence, the 75.2% ACE prevalence estimate is almost 
certainly conservative, and the true cumulative adversity 
burden in this population is likely higher. Recent African data 
suggest that sexual abuse alone affects a substantial minority 
of sub-Saharan African adolescents[8],[10], and the inclusion of 
emotional abuse and neglect domains would likely elevate 
prevalence estimates substantially. Future research in Nigeria 
should prioritize the use of more comprehensive instruments, 
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such as the WHO ACE International Questionnaire (ACE-
IQ)[48], which captures community violence, war exposure, 
and bullying alongside household-level adversities. Finally, 
our measures of protective factors were limited in scope, 
and community- and culturally-specific sources of resilience 
remain unmeasured. 

     Conclusion and Future Directions 

In conclusion, this study establishes that adverse childhood 
experiences are a pervasive public health challenge for 
Nigerian adolescents, with profound and graded effects on 
mental health. It provides a robust, culturally-situated evidence 
base that confirms the cross-cultural validity of core ACE 
tenets while highlighting the critical role of local context in 
shaping risk and resilience. To build on this foundation, future 
research should prioritize longitudinal studies to elucidate 
causal pathways and evaluate the long-term effectiveness 
of interventions. Expanded measurement of both adversity 
and protective factors, including community- and culturally-
specific sources of resilience and the use of comprehensive 
ACE instruments, is also needed. Ultimately, addressing 
childhood adversity is not merely a moral imperative but an 
evidence-based strategy for improving population health and 
fostering the well-being of future generations in Nigeria and 
beyond.

Implicantions and contribution

Adverse childhood experiences are common among Nigerian 
adolescents and strongly increase mental health risks. Violence 
exposure in particular predicts depression and suicidality, 
while strong peer and teacher relationships buffer negative 
outcomes. These findings guide culturally grounded, trauma-
informed interventions and inform adolescent health policy in 
low- and middle-income countries.
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Table 1.  Prevalence of Individual and Cumulative Adverse Childhood Experiences (ACEs) by Gender and 
Geographic Location (N=9,437).

ACE Component Total Sample 
n % Male % Female % p-value Urban % Semi-urban % Rural % p-value

Individual ACEs

Often beaten by parents 5,954 
(63.1%)† 61.8% 64.3% 0.034* 58.2% 62.4% 66.7% <0.001*** 

Low socioeconomic 
status 

3,176 
(33.6%)† 33.2% 34.0% 0.485 22.8% 31.6% 41.2% <0.001*** 

Not living with both 
parents 

2,307 
(24.4%)† 24.8% 24.1% 0.518 21.3% 23.9% 26.8% <0.001*** 

Parental substance use 1,892 
(20.0%)† 20.3% 19.8% 0.612 17.4% 19.8% 21.9% <0.001*** 

Polygamous family 
structure 

1,810 
(19.2%)† 19.5% 18.8% 0.461 12.6% 18.7% 23.4% <0.001*** 

Witnessed domestic 
violence 

757 (8.0%)† 7.4% 8.6% 0.082 5.5% 7.9% 10.1% <0.001*** 

Cumulative ACE 
Score 

0 ACEs 2,341 
(24.8%)† 25.1% 24.4% --- 28.4% 24.7% 21.8% <0.001*** 

1 ACE 3,167 
(33.5%)† 33.8% 33.3% --- 34.7% 33.9% 32.6% --- 

2 ACEs 2,124 
(22.5%)† 22.3% 22.7% --- 22.1% 23.2% 22.4% --- 

3 ACEs 1,245 
(13.2%)† 12.9% 13.5% --- 10.6% 12.4% 15.4% --- 

4+ ACEs 560 (5.9%)† 5.9% 6.0% 0.876 4.2% 5.8% 7.8% <0.001*** 

Mean ACE Score (SD) 1.42 (1.18) 1.40 1.44 0.124 1.24 1.38 1.58 <0.001*** 

J Can Acad Child Adolesc Psychiatry, 35:2, August 2026 

      Tables

Note. Percentages are weighted for the complex sampling design. 
SD = standard deviation. Gender p-values are from chi-square tests; geographic p-values are from ANOVA (for mean score) or chi-square tests. *p<0.05, 
**p<0.01, ***p<0.001. 
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Table 2.  Dose-Response Relationship Between Cumulative ACE Score and Mental Health Outcomes.

Mental Health Outcome 0 ACEs (%) 1 ACE (%) 2 ACEs (%) 3 ACEs (%) 4+ ACEs (%) Trend OR 
(95% CI)  p-value

Internalizing Disorders 

Major depressive disorder 6.2% 9.8% 13.4% 17.2% 24.5% 1.84  
(1.63–2.08) <0.001*** 

Any anxiety disorder status 18.4% 23.7% 27.8% 32.1% 39.4% 1.52  
(1.39–1.67) <0.001*** 

Suicidal ideation (past 
month) 

2.8% 5.1% 7.9% 11.3% 18.8% 2.42  
(2.03–2.88) <0.001*** 

Psychotic-like experiences 6.9%  9.2% 12.1% 15.7% 21.1% 1.89  
(1.65–2.17) <0.001*** 

Externalizing Disorders  

Any behavioural disorder 9.8% 13.2% 17.6% 22.4% 31.2% 1.74  
(1.61–1.88) <0.001*** 

Substance use disorder 1.2% 1.8% 2.9% 4.7% 8.5% 2.67  
(2.15–3.31) <0.001***  

Note. Trend OR represents the odds ratio per 1-unit increase in the continuous ACE score, adjusted for age, gender, geographic location, and baseline SES. OR = 
odds ratio; CI = confidence interval.  
Denominators represent the weighted number of participants in each ACE-count category: 0 ACEs (n = 2,341), 1 ACE (n = 3,167), 2 ACEs (n = 2,124), 3 ACEs 
(n = 1,245), 4+ ACEs (n = 560).  
All percentages are survey-weighted.  

Table 3: Iendependent Effects of Specific ACEs and Gender-Stratified Pathways .

Part A: Multivariable Models 

ACE Component Depression AOR (95% CI) Suicidality AOR (95% CI) Behavioural Disorder AOR (95% CI) 

Witnessed domestic violence 2.41 (1.95–2.98)*** 2.94 (2.19–3.94)*** 1.92 (1.57–2.35)*** 

Often beaten by parents 1.31 (1.11–1.55)** 1.38 (1.10–1.73)* 1.52 (1.31–1.76)*** 

Parental substance use 1.48 (1.22–1.80)*** 1.69 (1.32–2.16)*** 1.63 (1.39–1.91)*** 

Not living with both parents 1.44 (1.21–1.71)** 1.54 (1.23–1.93)*** 1.38 (1.18–1.61)*** 

Low SES 1.23 (1.06–1.43)** 1.29 (1.05–1.58)* 1.34 (1.17–1.54)*** 

Polygamous family structure 1.16 (0.81–1.67) 1.07 (0.81–1.43) 1.10 (0.89–1.36) 

Part B: Gender Interaction Models (all interaction tests reported for transparency).  

ACE Component Males AOR (95% CI) Females AOR  (95% CI) p-value for Interaction 

Domestic violence → Depression 1.87 (1.38–2.53) 3.12 (2.31–4.22) 0.012* 

Domestic violence → Suicidality 2.14 (1.42–3.23) 3.89 (2.64–5.73) 0.007** 

Often beaten → Behavioural disorder 1.74 (1.40–2.16) 1.24 (0.97–1.58) 0.034* 

Domestic violence → Anxiety disorder 1.68 (1.31–2.16) 1.79 (1.44–2.22) 0.43 

Parental substance use → Substance use disorder 2.24 (1.44–3.48) 2.07 (1.31–3.27) 0.62 

Note. AOR = adjusted odds ratio; CI = confidence interval; SES = socioeconomic status.  
Part A models control for all other ACEs, age, gender, geographic location, and SES.  
Part B shows stratified effects from models including an ACE × Gender interaction term. 
All interaction tests are reported regardless of statistical significance.  VIFs for the binary low-SES ACE indicator and the continuous SES covariate entered 
simultaneously ranged from 1.3 to 1.8 across all models. *p<0.05, **p<0.01, ***p<0.001. 
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Figure 1. Dose-response relationships between cumulative adverse childhood experiences (ACEs) and the prevalence 
of major depressive disorder, suicidal ideation, and substance use disorder.  

Adverse Childhood Experiences and Mental Health Among Nigerian Adolescents: Dose-Response Relationships, Gender Pathways, and Protective Factors

Table 4.  Moderating Role of Protective Factors on Depression Among High-ACE Adolescents (≥3 ACEs). 

Protective Factor Depression Prevalence WITH 
Factor 

Depression Prevalence WITHOUT 
Factor 

% Risk 
Reduction 

p-value for 
Interaction 

Peer support (≥3 friends) 16.3% 24.8% 34% 0.002** 

Good teacher relationship 10.8% 19.4% 44% 0.018* 

Cumulative Protection 

0 protective factors 31.2% (Baseline) --- --- --- 

1–2 protective factors 22.7% --- 27% <0.001*** 

3–4 protective factors 14.6% --- 52% <0.001*** 

Note. Risk reduction calculated as percentage decrease in depression prevalence when protective factor is present versus absent.  
P-values test the significance of the ACE score × protective factor interaction term.  
*** indicates p-value for the trend across cumulative protection categories.  
Sensitivity analyses extending these analyses to the full sample are provided in Supplementary Table S4. 
 *p<0.05, **p<0.01, ***p<0.001. 




