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Abstract 

Background  Mental health-related problems predispose alcohol and other psychoactive substances use as coping 
strategies. We assessed associations between resilience and anxiety symptoms, depressive symptoms, problematic 
alcohol, and multiple psychoactive substance use among sexual minority and heterosexual adolescents in Nigeria.

Methods  This was a secondary analysis of a subset of data generated through an online cross-sectional study 
conducted between 16th and 31st of October 2020. Data extracted for adolescents in Nigeria age 13–19 years were: 
dependent variables (alcohol use using the CAGE test, multiple psychoactive substance use, depressive symptoms 
using the Patient Health Questionnaire-9, and anxiety symptoms using the Generalized Anxiety Disorder-7 measure); 
independent variables (resilience using the Connor-Davidson resilience scale and sexual identity), and confounding 
factors (age and sex). Associations between dependent and independent variables were determined using multivari‑
able logistic regression analyses after controlling for confounders.

Results  Of the 1419 adolescent participants, 593 (42%) were sexual minority individuals, 533 (37.6%) had high 
depressive symptoms, 381 (26.8%) had high anxiety symptoms, 177 (12.5%) had problematic alcohol use and 389 
(27.4%) used multiple psychoactive substances. Resilience was significantly associated with lower odds of anxiety 
(AOR:0.96, 95% CI: 0.94–0.97, p < 0.001) and depressive (AOR:0.94, 95% CI: 0.92–0.96, p < 0.001) symptoms, problem‑
atic alcohol use (AOR:0.97, 95% CI: 0.95–0.99, p = 0.002), and multiple psychoactive substance use (AOR:0.95, 95% CI: 
0.93–0.96, p < 0.001). Sexual minority adolescents had significantly higher odds of anxiety (AOR:4.14, 95% CI: 3.16–5.40, 
p < 0.001) and depressive symptoms (AOR:4.79; 95% CI: 3.73–6.15, p < 0.001), problematic alcohol use (AOR:2.48, 95% 
CI: 1.76–3.49, p < 0.001), and multiple psychoactive substance use (AOR:5.69, 95% CI: 4.34–7.47, p < 0.001).

Conclusion  Sexual minority adolescents and adolescents with low resilience have a higher need for interventions 
to reduce the risk of anxiety, depression, and the use of alcohol and other psychoactive substances.
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Introduction
Sexual minority individuals face a higher likelihood of 
experiencing discrimination, limited access to public 
health resources, and increased vulnerability to violence 
[1–3]. Acts of violence against sexual minorities can stem 
from biased attitudes towards their sexual orientation [4], 
particularly affecting those living with HIV and individu-
als forced into marriage [5]. Harmful societal attitudes 
and norms rooted in patriarchal heterosexism and laws 
criminalizing same-sex relationships further amplify the 
risk of harassment and violence faced by sexual minority 
individuals [5, 6].

Harassment and violence can have detrimental effects 
on mental health, leading to loneliness and feelings of 
depression [7, 8]. These mental health challenges signifi-
cantly impact the overall well-being and quality of life of 
affected individuals [9, 10]. As a result, some individuals 
may turn to alcohol and other psychoactive substances 
as coping mechanisms [11]. For sexual minority ado-
lescents, the experience of exclusion can be particularly 
difficult, especially as they navigate their own sexual 
identities. They may have to deal with low self-esteem 
[12], mood disorders such as major depressive disorder 
and dysthymic disorder, anxiety disorders such as gen-
eralized anxiety disorder, agoraphobia, and panic disor-
der, as well as substance use disorders involving alcohol, 
tobacco, marijuana, and illicit drug abuse and depend-
ence [13–15]. Due to parental resistance and limited sup-
port for sexual minority populations, these adolescents 
may face even greater challenges in accessing the services 
and care they need [16]. In Nigeria, for example, adoles-
cents are required to obtain parental consent for health-
care services [17], and open discussions about sex and 
sexuality are often considered taboo [18, 19]. Addition-
ally, intense homophobia in Nigeria may further hinder 
sexual minority adolescents from seeking appropriate 
help when they encounter mental health issues.

Resilience refers to an individual’s capacity to main-
tain or restore optimal mental health and functioning 
even in the face of adversities [20]. It plays a crucial role 
in mitigating the negative effects of social discrimina-
tion. Individuals with higher levels of resilience are less 
likely to experience poor mental health and well-being in 
adversity, compared to those with lower resilience [21]. 
Building resilience can be facilitated by a supportive envi-
ronment that provides necessary resources and social 
support [22]. However, innate, and environmental factors 
such as social discrimination can undermine resilience 
and render individuals more vulnerable to mental health 
challenges [23].

Prior studies indicate that sexual minority adolescents 
have higher odds of reporting lower resilience, depres-
sive and anxiety symptoms, problematic alcohol use, and 

the use of multiple psychoactive substances compared to 
heterosexual adolescents [11, 24, 25], However, none of 
these studies were conducted in African countries, where 
social and cultural contexts differ. Therefore, investigat-
ing these associations within the unique cultural land-
scape of sub-Saharan Africa, specifically Nigeria, is 
crucial for a comprehensive understanding of the experi-
ences of sexual minority adolescents in this region.

Country-specific studies are essential in mental health, 
as culture plays a moderating role in mental health out-
comes [26], resilience [27], and the adoption of cop-
ing strategies [28], although the relationships between 
these variables are complex. Cultural factors significantly 
influence vulnerability to psychological and behavioral 
problems [29, 30], and can shape the adoption of mala-
daptive coping mechanisms such as alcohol use. Thus, it 
is important to understand how sexual minority individ-
uals Nigeria may respond differently to the experience of 
sexual minority stress.

To guide study design, we applied a framework based 
on the minority stress model. According to this model, 
minority populations, including sexual minority adoles-
cents [31], face additional stressors and challenges com-
pared to the general population [32]. Previous research 
has already established links between resilience and 
depressive and anxiety symptoms, problematic alcohol 
use, and the use of multiple psychoactive substances 
[33–36]. In our previous work, we have also observed 
that sexual minority adolescents in Nigeria tend to expe-
rience poorer mental health outcomes compared to their 
heterosexual counterparts [24].

The main aim of our study was to assess for associa-
tions between resilience and anxiety symptoms, depres-
sive symptoms, problematic alcohol use, and multiple 
psychoactive substance use among both sexual minority 
and heterosexual adolescents in Nigeria.

Our hypotheses were twofold: first, we hypothesized 
that sexual minority adolescents would have a higher 
likelihood of experiencing anxiety and depressive symp-
toms, engaging in problematic alcohol use, and using 
multiple psychoactive substances compared to hetero-
sexual adolescents. Second, we hypothesized that adoles-
cents with lower levels of resilience would be more likely 
to exhibit symptoms of anxiety and depression, engage in 
problematic alcohol use, and use multiple psychoactive 
substances.

Methods
Ethical considerations
The study received ethical approval from the Health 
Research Ethics Committee of the Institute of Public 
Health at the Obafemi Awolowo University in Ile-Ife, 
Nigeria (Approval No: IPHOAU/12/1571). As part of 
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the approval process, a waiver of parental consent was 
granted for adolescents aged 13–17  years, considering 
the sensitive nature of the topic related to sexual identity. 
This waiver aligned with national guidelines on conduct-
ing sexual and reproductive health research involving 
adolescents [37]. The research adhered to the principles 
outlined in the Declaration of Helsinki (2013 revision) 
[38].

Participants provided informed consent by check-
ing a box to indicate their willingness to participate in 
the study. To ensure confidentiality, all data collected 
were irreversibly anonymized, meaning that no person-
ally identifiable information was linked to the data. As 
a token of appreciation for their participation, all par-
ticipants were offered a compensation of N100 (approxi-
mately $0.27) to cover internet usage costs.

Study design
The present study is a secondary analysis of the dataset 
of a cross-sectional online study conducted between 16th 
and 31st October 2020. An online electronic survey plat-
form, specifically SurveyMonkey®, was used to collect 
study data.

Study population and study site
For the parent study, adolescents and adults aged 
13 years and above were recruited from all 36 states and 
the Federal Capital Territory in Nigeria. The current 
analysis focuses on a sub-group of participants aged 13 
to 19 years. Details of the parent study and methods have 
been previously published [24].

Sample size
For this sub-study, a pre-survey minimum sample size of 
50 valid respondents was established for each of state and 
the Federal Capital Territory. This translates to a mini-
mum sample size requirement of 1,850 participants in 
total. From a statistical modelling perspective, this sam-
ple was adequate, as a minimum of 10 participants per 
independent variable was required to conduct regression 
analyses with a significance level (p-value) of 0.05 [39].

Sampling procedures
A non-probability sampling method was employed. A 
total of 29 peer educators and staff from a non-govern-
mental organization (Total Health Empowerment and 
Development Initiative (THEDI)) played a crucial role 
in disseminating the study link to their networks of sex-
ual minority individuals and the public. Initial partici-
pants were encouraged to further share the survey link 
with their contacts. The link was also actively shared 
on social media platforms such as Facebook, Twitter, 
and Instagram, as well as through network email lists 

and WhatsApp groups. Collaborating non-governmen-
tal organizations operating across Nigeria were also 
requested to distribute the survey link within their net-
works to support the recruitment process.

To accommodate individuals with low literacy, an open 
link was made available at THEDI offices, as well as its 
partner organizations’ offices. This allowed individuals to 
complete the survey with assistance from peer educators. 
The questionnaire was conducted in English and required 
an average of 15 min to complete. Each participant was 
only allowed to submit a single questionnaire on their 
device and had the option to edit their answers before 
final submission. To prevent multiple entries, partici-
pants were restricted to one entry per IP address.

Independent study variables
Resilience was measured using the 10-item Connor-
Davidson Resilience Scale [40]. Participants rated each 
item on a five-point Likert scale, ranging from 0 ("Not 
true at all") to 4 ("True nearly all the time"). The total 
scores ranged from 0 to 40, with higher scores indicating 
greater resilience. The scale had been previously adminis-
tered to a sample of Nigerians [41], and in this study, the 
Cronbach’s alpha coefficient for the scale was 0.87.

Information regarding sexual identity was collected, 
allowing participants to indicate their sexual orientation 
as heterosexual, gay, lesbian, bisexual, or “prefer not to 
say”. For data analysis, individuals who self-identified as 
gay, lesbian, or bisexual were classified as sexual minor-
ity individuals by selecting the corresponding checkbox. 
Those who chose not to disclose their sexual identity 
(N = 38) were excluded from the data analysis.

Dependent study variables
Alcohol abuse
Problematic alcohol use was assessed using the Cut, 
Annoyed, Guilty, and Eye-opener (CAGE) test [42, 43]. 
The CAGE consists of four yes-or-no questions, and indi-
viduals with a score of 2 or more were identified as hav-
ing drinking problems. The CAGE test has demonstrated 
high test–retest reliability (0.80–0.95) and satisfactory 
correlations (0.48–0.70) with other measures of alcohol-
ism [44]. In this sample, the Cronbach’s alpha coefficient 
for the CAGE test was 0.86.

Multiple psychoactive substance use
For the assessment of multiple psychoactive substance 
use, participants were asked about their use of psycho-
active substances other than alcohol. Response options 
ranged from "never used" (0) to "regularly used" (3). Each 
psychoactive substance was coded as either “not used” 
(0) or “used” (1). Participants who reported using two or 
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more psychoactive substances were classified as multiple 
psychoactive substance users.

Depressive symptoms
Depressive symptoms were measured using the Patient 
Health Questionnaire (PHQ-9) [45]. The PHQ-9 consists 
of nine questions assessing the frequency of depressive 
symptoms, with response options ranging from "not at 
all" (0) to "nearly every day" (3). Scores on the PHQ-9 can 
range from 0 to 27, with different score ranges indicating 
varying levels of depressive symptoms. In this study, the 
PHQ-9 scores were dichotomized into the absence/mild 
depressive symptoms category and the moderate/severe 
depressive symptoms category. The PHQ-9 has shown a 
test–retest reliability score of 0.89 among young Nige-
rian adults [46]. The Cronbach’s alpha coefficient for the 
PHQ-9 in this sample was 0.93.

Generalized anxiety symptoms
Anxiety symptoms were assessed using the seven-item 
Generalized Anxiety Disorder-7 (GAD-7) measure [47]. 
Participants rated the frequency of experiencing seven 
core anxiety symptoms over the past two weeks, with 
response options ranging from "not at all" (0) to "nearly 
every day" (3). The total score on the GAD-7 can range 
from 0 to 21. For the regression analyses, scores were cat-
egorized as low (0–9) or high (10 and above) anxiety. The 
GAD-7 demonstrated good internal consistency in this 
sample, with a Cronbach’s alpha coefficient of 0.91.

Confounders
The potential confounding variables considered in this 
study were age at last birthday (in years) and sex assigned 
at birth (male, female). Age was included as a confound-
ing variable due to its established associations with 
alcohol abuse and psychoactive substance use [48, 49], 
depressive symptoms [50], generalized anxiety symptoms 
[51], resilience [52], and sexual identity [53]. Similarly, 
sex assigned at birth was considered as a confounding 
variable because it has been found to be significantly 
associated with alcohol abuse and psychoactive sub-
stance use [54], depressive symptoms [55], generalized 
anxiety symptoms [56, 57], resilience [58], and sexual 
identity [59].

Data analysis
Descriptive statistics were computed for all variables, 
including means and standard deviations for continu-
ous variables and frequencies and percentages for cate-
gorical variables. Chi-square tests or t-tests were used to 
examine the associations between the dependent, inde-
pendent, and confounding variables. Four separate mul-
tivariable logistic regression models were constructed 

to analyze the associations between the independent 
variable and each of the four dependent variables while 
controlling for confounding variables. Regression coef-
ficients, along with their corresponding 95% confidence 
intervals (CI) and p-values, were calculated using IBM 
SPSS Statistical Software (Version 23).

Results
A total of 1,419 adolescents’ data were analyzed in this 
study, with a mean age of 17.10 (± 1.61) years, and a 
majority (64.0%) being assigned male at birth. Among 
the participants, 363 (25.6%) identified as gay, 130 (9.2%) 
as lesbian, and 100 (7%) as bisexual. The mean resilience 
score was 19.19 (± 7.94). In terms of mental health out-
comes, 533 (37.6%) participants reported high depressive 
symptoms, 381 (26.8%) reported high anxiety symptoms, 
177 (12.5%) had problematic alcohol use, and 389 (27.4%) 
reported using multiple psychoactive substances.

Table 1 shows that a significantly larger percentage of 
sexual minority compared to heterosexual adolescents 
(58.2% vs 22.8%; p < 0.001), experienced symptoms of 
depression. Furthermore, adolescents with depressive 
symptoms reported lower levels of resilience (20.9 vs 
16.4; p < 0.001). Similarly, a significantly higher propor-
tion of sexual minority in comparison to heterosexual 
adolescents, reported symptoms of anxiety (42.8% vs 
15.4%; p < 0.001); and adolescents with anxiety symp-
toms demonstrated lower levels of resilience (20.2 vs 
17.1; p < 0.001). Moreover, a significantly greater percent-
age of sexual minority adolescents displayed problematic 
alcohol use, compared to their heterosexual counterparts 
(19.4% vs 7.5%; p < 0.001), and adolescents with problem-
atic alcohol use reported lower levels of resilience (19.5 
vs 16.9; p < 0.001). Additionally, a significantly larger 
proportion of sexual minority adolescents reported 
using multiple psychoactive substances (48.7% vs 12.1%; 
p < 0.001), and adolescents using multiple psychoactive 
substances reported lower levels of resilience (20.3 vs 
16.3; p < 0.001).

Table 2 presents multivariate logistic regression of asso-
ciations between resilience and depressive and anxiety 
symptoms, problematic alcohol and multiple psychoac-
tive substance use, indicating the odds ratios (AOR) and 
confidence intervals (CI) for various factors. Compared 
to heterosexual adolescents, sexual minority adolescents 
had significantly higher odds of experiencing depressive 
symptoms (AOR: 4.79; 95% CI: 3.73–6.15, p < 0.001), as 
did individuals with lower resilience (AOR: 0.94; 95% CI: 
0.92–0.96, p < 0.001). Similarly, sexual minority individu-
als had significantly higher odds of experiencing anxiety 
symptoms (AOR: 4.14; 95% CI: 3.16–5.40, p < 0.001), as 
did individuals with lower resilience (AOR: 0.96; 95% CI: 
0.94–0.97, p < 0.001).
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Regarding problematic alcohol use, sexual minority 
individuals had significantly higher odds (AOR: 2.48; 95% 
CI: 1.76–3.49, p < 0.001), as did individuals with lower 
resilience (AOR: 0.97; 95% CI: 0.95–0.99, p = 0.002). 
Moreover, sexual minority individuals had significantly 
higher odds of using multiple psychoactive substances 
(AOR: 5.69; 95% CI: 4.34–7.47, p < 0.001), as did individu-
als with lower resilience (AOR: 0.95; 95% CI: 0.93–0.96, 
p < 0.001).

Discussion
Our findings revealed high rates of mental health chal-
lenges and substance use among adolescents in Nigeria. 
One in three adolescents experienced high depressive 
symptoms, one in four had high anxiety symptoms, one 
in four engaged in multiple psychoactive substance use, 
and one in six exhibited problematic alcohol use. Sexual 
minority individuals were found to be at a significantly 
higher risk for depression, anxiety, problematic alcohol 
use, and multiple psychoactive substance use compared 
to heterosexual adolescents. Additionally, lower levels of 
resilience were associated with increased odds of experi-
encing mental health challenges and engaging in mala-
daptive coping strategies. These findings support our 
study hypotheses.

This is the first study assessing associations between 
resilience and depressive and anxiety symptoms, and psy-
choactive substance use among adolescents in Nigeria. 
A notable strength of our study was the nationally rep-
resentative sample of adolescents, allowing for the gen-
eration of context-specific information. The inclusion 
of a large sample of sexual minority adolescents facili-
tated robust sub-analysis and the generation of results 

with policy and practice implications for this specific 
population.

However, there are a few limitations. Data collection 
was conducted online and in English, which excluded 
individuals with low literacy levels or limited access to 
smartphones and the internet. Moreover, the use of non-
probability sampling techniques restricts the generaliz-
ability of the findings. Furthermore, the cross-sectional 
study design limits causal inferences, and the analysis 
did not include gender identity, focusing instead on sex 
assigned at birth. In addition, the study used screen-
ing instruments to measure the mental  health  prob-
lems and problematic psychoactive substance use; this 
may have led to the higher prevalence of the disorders. 
Despite these limitations, the study provides valuable 
insights to inform the development of programs aimed 
at reducing mental health risks and maladaptive coping 
strategies among adolescents, including sexual minority 
individuals.

Chronic exposure to stress, including that faced by 
sexual minority individuals, is physiologically and or 
emotionally challenging, resulting in the activation 
of stress responses and adaptive processes to regain 
homeostasis [60–62]. Often, people experiencing emo-
tional and physiological stress turn to alcohol and other 
psychoactive substances as coping strategies [63]. The 
regular and binge use of psychoactive drugs can act 
as pharmacological stressors [64]. When individuals 
experience stress, their bodies activate stress responses 
and initiate adaptive processes to restore balance and 
stability [63]. The level of adaptability plays a crucial 
role, as lower adaptability is associated with stronger 
stress responses and an increased risk of persistent 

Table 2  Multivariate logistic regression analysis of associations between resilience and depressive symptoms, anxiety symptoms, 
problem with alcohol use, multiple psychoactive substance use, and resilience among adolescents 13 to 19  years old in Nigeria 
(N = 1419)

Variables Depression
AOR (95% CI)

p-value Anxiety
AOR (95% CI)

p-value Problem with alcohol 
use
AOR (95% CI)

p-value Multiple 
psychoactive 
substance use

p-value

Age in years 0.81 (0.75–0.87)  < 0.001 0.83 (0.76–0.89)  < 0.001 1.12 (1.00–1.24) 0.047 1.15 (1.05–1.25) 0.002

Sex at birth
    Female (ref ) 1.00 - 1.00 - 1.00 - 1.00 -

    Male 1.08 (0.84- 1.39) 0.538 1.19 (0.91–1.56) 0.195 1.37 (0.97–1.95) 0.078 1.13 (0.86—1.48) 0.397

Sexual orientation
    Heterosexual (ref ) 1.00 - 1.00 - 1.00 - 1.00 -

    Sexual minority 4.79 (3.73–6.15)  < 0.001 4.14 (3.16–5.40)  < 0.001 2.48 (1.76–3.49)  < 0.001 5.69 (4.34–7.47)  < 0.001

Resilience 0.94 (0.92–0.96)  < 0.001 0.96 (0.94- 0.97)  < 0.001 0.97 (0.95–0.99) 0.002 0.95 (0.93–0.96)  < 0.001

Omnibus test of coef‑
ficients

265.80  < 0.001 187.92 0.021 59.32  < 0.001 280.70  < 0.001

Nagelkerke R2 0.248 - 0.180 - 0.077 - 0.260 -
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dysregulation of homeostasis [61]. Therefore, factors 
such as the intensity, controllability, predictability, 
mastery, and adaptability are crucial in understanding 
how stress contributes to the heightened risk of engag-
ing in maladaptive behaviors such as problematic use 
of alcohol and multiple psychoactive substance use [65, 
66]. One of the stress responses is the triggering of the 
release of cortisol and adrenocorticotropic hormone 
[67]. Cortisol interacts with the brain’s reward system, 
contributing to the reinforcing effects of alcohol and 
other psychoactive substances, and increasing the moti-
vation to consume more alcohol and other psychoactive 
substances to achieve similar effects [67]. Moreover, 
cortisol promotes habit-based learning by impacting 
learning and memory processes, which can ultimately 
lead to the development of problematic drinking and 
psychoactive substance use behaviors [68].

This study’s findings are important, as Nigeria is a par-
ticularly stressful country [69] with a high proportion 
of adolescents experiencing adverse childhood events 
[70]. Chronic exposure to stress may increase the risk for 
addiction. High levels of stress and associated high cor-
tisol levels are also linked to the development of men-
tal health disorders such as depression [71]. This may 
explain the high rate of depression in our study sample. 
This risk of a vicious cycle of stress, addiction and depres-
sion is especially more likely for sexual minority individu-
als who live in an intensely homophobic environment like 
Nigeria [72]. Thus, a high proportion of adolescents in 
Nigeria, especially sexual minority adolescents, is at risk 
of substance addiction problems if interventions are not 
put in place now to address their stress and mental health 
issues.

Although our study did not specifically examine the 
association between sexual orientation and resilience, 
previous research has indicated that sexual minority indi-
viduals face barriers in accessing assets and resources 
that contribute to resilience [73]. Moreover, the misuse of 
psychoactive substances further exacerbates the psycho-
logical distress resulting from experiences of social dis-
crimination [74].

We initially anticipated that the experiences of sexual 
minority individuals in Nigeria would differ from those 
in other cultures, considering the influence of culture on 
resilience [75–77]. Surprisingly, it appears that cultural 
nuances have less impact on how adolescents respond 
to drivers of anxiety and depression, as our findings 
align with the experiences of adolescents in Europe and 
America [26, 27, 78]. Unfortunately, we were unable 
to locate another study conducted with an indigenous 
African population, which limits our ability to compare 
intra-cultural differences or similarities with our findings. 
Future research endeavors should delve into exploring 

how culture influences the impact of mental health expe-
riences among adolescents.

Our study, like other studies, also suggests that hetero-
sexual adolescents turn to alcohol and multiple psycho-
active substances to cope with depression and anxiety 
[79, 80]. However, it is important to recognize that the 
challenges faced by heterosexual adolescents leading to 
the adoption of maladaptive coping strategies may differ 
from those experienced by sexual minority adolescents. 
Therefore, further research is needed to identify the spe-
cific causes of chronic stress within diverse populations 
of adolescents in Nigeria. These findings have the poten-
tial to inform the development of targeted interventions 
that are culturally tailored, and aimed at reducing the 
use of maladaptive coping mechanisms. Enhancing resil-
ience is a promising approach in mitigating this risk, as 
resilience can be taught and acquired [81, 82]. By incor-
porating resilience-building strategies into intervention 
programs for adolescents, particularly for sexual minority 
individuals in Nigeria, we may effectively promote better 
mental health outcomes.

In conclusion, the study findings highlight that sexual 
minority adolescents were more susceptible to anxiety 
and depressive symptoms, problematic alcohol use, and 
multiple psychoactive substance use compared to het-
erosexual adolescents. Additionally, adolescents with 
lower levels of resilience were more prone to experienc-
ing symptoms of anxiety and depression, engaging in 
problematic alcohol use, and using multiple psychoactive 
substances. Based on these results, we recommend that 
organizations working with adolescents in Nigeria, par-
ticularly those who identify as sexual minorities, incor-
porate resilience-building strategies into their strategic 
engagement plans to address the mental health chal-
lenges and risk behaviors observed in this population.
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