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ABSTRACT 

Background: Substance use among university students in Ghana is a pressing concern, with pronounced sex differences yet 
poorly characterised determinants. This study examined factors associated with lifetime alcohol, tobacco and cannabis use among 
undergraduate students, with explicit attention to sex-specific patterns. 
Methods: A cross-sectional study was conducted from January to March 2023 at the University for Development Studies, Tamale. 
A total of 600 undergraduate students were recruited using quota sampling proportional to school, year and sex, followed by simple 
random selection (response rate 100%). Lifetime use was defined as self-reported use of each substance at least once, measured 
using an adapted World Health Organization (WHO) Student Drug Use Survey. Sex-stratified modified Poisson regression with 
robust standard errors estimated prevalence rate ratios (aPRRs) and 95% confidence intervals (CIs). 
Results: Lifetime prevalence was 17.7% for alcohol, 17.0% for tobacco and 16.7% for cannabis. Males reported higher use across 
all substances (alcohol: 31.1%; tobacco: 30.6%; cannabis: 27.4%) than females (11.3%, 10.6%, 11.6%). In the total sample, male sex 
(aPRR 2.01), older age ( > 24 years) (1.85) and peer or family drug history (1.41–1.48) predicted higher alcohol use, whereas Islamic 
faith (0.59) and residing at a friend’s house (0.49) were protective. Male sex (3.12) and non-Christian religion (3.28) predicted 
tobacco use. Male sex (2.56) was the only pooled predictor of cannabis use. Sex-stratified analyses revealed distinct patterns: strict 
parental supervision and absence of family conflict protected males against alcohol use; Islamic faith protected females; residential 
autonomy and persistent family conflict were female-specific cannabis risk factors. 
Conclusions: Sex differences profoundly shape substance use among university students in Ghana. Religion, parental oversight 
and family dynamics are key protective or risk factors that differ by sex. Prevention strategies must be sex-sensitive and culturally 
grounded. 
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 Introduction 

lobally, alcohol remains the most frequently consumed psy-
hoactive substance among young adults. The 2024 World Health
rganization (WHO) Global Status Report on Alcohol and Health
stimates past-year alcohol use among adolescents aged 15–19
ears at 22.5% globally, though prevalence increases substan-
ially in the 18–29-year age group across most world regions
 1 ]. However, these global averages mask substantial regional
ariation, with sub-Saharan African countries recording consid-
rably higher rates. A recent systematic review and meta-analysis
eported a pooled lifetime prevalence of alcohol use among young
eople in sub-Saharan Africa of 36.2%, and a pooled 12-month
revalence of 30.0% [ 2 ]. Furthermore, a study among university
tudents in South Africa found that 80.6% reported alcohol use,
hereas 46% reported cannabis use [ 3 ]. These figures underscore
he magnitude of the problem across the region. 

niversity environments, characterised by increased social
utonomy, academic pressure and limited parental oversight,
re particularly conducive to substance use experimentation.
ebreslassie et al. [ 4 ] reported that 34.5% of university students
n Ethiopia had used alcohol at least once, with 9.5% reporting
igarette use and 28.7% reporting khat use. Globally, common
isk factors include peer influence, academic stress, urban resi-
ence and proximity to drug sources on or near campus [ 5 ]. A
omparative study by Stempliuk et al. [ 6 ] in Brazil demonstrated
ignificant gender disparities, with male students reporting sub-
tantially higher rates of tobacco and cannabis use than females, a
attern consistent with literature from multiple African settings. 

n Ghana, substance use among university students represents a
ignificant and growing public health burden. A lifetime alcohol
se prevalence of 54.8% has been documented among tertiary stu-
ents in Ghana [ 7 ]. Benzodiazepine and cannabis use have also
een reported, albeit at lower rates. Substance use in this context
s frequently accompanied by psychological distress, academic
isengagement and risky sexual behaviour [ 8 ]. Protective factors
dentified in the Ghanaian context include residing in university
ostels, frequent religious engagement and strong familial bonds
 9 ]. Nevertheless, poor coping mechanisms, ready access to
ubstances and limited campus-level interventions continue to
eave many students vulnerable. 

ex-based differences in substance use patterns are well-
stablished among Ghanaian university students, with males
onsistently reporting higher rates of alcohol, tobacco and
annabis use than females [ 10 ]. These disparities reflect a
omplex interplay of social, cultural and psychological forces.
n many African societies—including Ghana—substance use,
articularly alcohol and tobacco, is more socially sanctioned
mong males, contributing to higher rates of initiation and
ustained use [ 8 ]. Peer influence is especially salient for male
tudents, who are more likely to inhabit social environments
hat normalise substance use during social gatherings and recre-
tional activities [ 11, 12 ]. Moreover, gender-based differences
n coping strategies have been documented: Male students are
ore likely to use psychoactive substances as a mechanism for
oping with academic stress, anxiety or emotional discomfort,
hereas female students tend to rely on social support networks
nd religious engagement [ 7 ]. Female students may also face
of 13
stronger familial and social restrictions that deter substance use,
notwithstanding their exposure to comparable stressors [ 12, 13 ].
These gendered dynamics highlight the need for sex-specific
approaches in prevention research and practice. 

Despite a growing body of research on substance use among
young people globally and in sub-Saharan Africa [ 2, 10, 13–17 ],
sex-specific determinants of the lifetime use of alcohol, tobacco
and cannabis among university students in Ghana remain insuffi-
ciently characterised. Prior studies have predominantly reported
aggregate prevalence estimates and general risk factors [ 10, 18–
20 ], with limited attention to sex-stratified analysis. This gap
hinders the development of gender-responsive, evidence-based
prevention strategies tailored to higher education settings. The
present study is part of a wider survey of substance use conducted
at University for Development Studies (UDS), Ghana, for which
the methods and some broader findings have been previously
described [ 21 ]. This study therefore specifically examines sex
differences in factors associated with lifetime alcohol, tobacco
and cannabis use among undergraduate students at UDS, Tamale,
Ghana. 

2 Materials and Methods 

2.1 Study Design, Setting and Period 

A school-based cross-sectional study was conducted between
January and March 2023 at the UDS, Tamale, in the Northern
Region of Ghana. UDS is the first public university established in
Northern Ghana and serves over 10,000 enrolled undergraduates
across health-based and non-health-based schools, faculties and
departments. The cross-sectional design was appropriate for esti-
mating the lifetime prevalence of substance use and identifying
associated factors at a defined point in time. However, it precludes
causal inference; all reported associations should therefore be
interpreted as cross-sectional. 

2.2 Study Population, Inclusion and Exclusion 

Criteria 

The study targeted all registered undergraduate students at
UDS. Students present on campus during the data collection
period who voluntarily provided informed consent (or assent plus
parental/guardian consent for those under 18 years) were eligible
for inclusion. Students who declined participation, those who
were severely ill during data collection, and those who returned
incomplete questionnaires were excluded. 

2.3 Sample Size and Sampling Procedure 

The minimum required sample size was estimated using the
Cochran formula: N ≥ Z2 pq / d2 , where Z = 1.96 (95% confidence
level), p = 0.899 (lifetime substance use prevalence from a
comparable Cameroonian university study [ 22 ]), q = 1 − p and
d = 0.05 (margin of error). Incorporating a 10% non-response
allowance yielded a minimum of 145; however, a final target
of 600 was adopted to ensure adequate statistical power for
sex-stratified sub-group analyses. 
Public Health Challenges, 2026
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ampling was carried out using a two-stage process. First, quota
ampling proportional to school, faculty, department, class year
nd sex distribution was applied to allocate the target sample,
nsuring all structural units of the university were represented.
econd, within each quota cell, individual students were selected
y simple random sampling from departmental enrolment
nd registration records. The overall response rate was 100%
600/600): all recruited students who met the eligibility criteria
ompleted and returned the electronic questionnaire within the
tipulated 2-week submission window. The 600 reported repre-
ents the final analytic sample. The sex distribution of the sample
67.8% female, 32.2% male) reflects the actual sex composition
f the UDS student population during the study period and not
nequal sampling effort. A detailed account of the sampling
rocedure for the wider study is reported in Lasong et al. [ 21 ]. 

.4 Data Collection, Instrument and Quality 
ssurance 

ata collection was guided by an adapted version of the WHO
tudent Drug Use Survey instrument [ 23 ], a standardised and
nternationally validated framework for measuring substance
se in educational settings. In addition to this validated base
nstrument, the questionnaire was further refined through (i) a
eview of relevant literature [ 21, 24, 25 ] and (ii) a content validity
ssessment conducted by an expert review panel comprising three
esearchers with specialised expertise in substance use epidemi-
logy and public health survey methodology, who evaluated each
tem for conceptual accuracy, contextual relevance and cultural
ppropriateness for Northern Ghanaian university students. 

n the basis of the expert panel’s feedback, question wording
as modified for cultural clarity, response option categories were
djusted to reflect locally relevant substance use patterns, and the
rdering of items was revised to minimise response fatigue. The
evised questionnaire was pre-tested among 30 undergraduate
tudents at a neighbouring higher education institution. Pre-test
eedback led to rewording of three ambiguous items, simplifica-
ion of two instruction sections and the removal of one item that
uplicated information captured elsewhere. 

he final questionnaire captured sociodemographic characteris-
ics (sex, age, year of study, religion, marital status, residence sta-
us) and psychosocial determinants (parental co-residence during
pbringing, parental/guardian supervision style, frequency of
amily conflict and whether relatives or peers used drugs during
he respondent’s upbringing). In this article, substance use was
imited to (i) lifetime alcohol consumption; (ii) lifetime tobacco
moking and (iii) lifetime cannabis smoking. The operational
efinition of ‘lifetime use’ applied throughout was self-reported
se of a given substance at least once in the respondent’s
ifetime, consistent with standard WHO survey definitions [ 23 ].
ll substance use data were self-reported. 

he questionnaire was administered electronically via an anony-
ous link distributed through students’ WhatsApp and email
ccounts. Students were given 2 weeks to complete and submit
heir responses; reminders were issued every 2 days via text
essage, phone call and email. Participants below 18 years pro-
ided written assent alongside their parents’ or guardians’ written
ublic Health Challenges, 2026
informed consent before inclusion; those aged 18 years and above
provided written informed consent independently. Data were
anonymised, and only the principal investigator retained access to
the identifiable data linking file. Completed questionnaires were
reviewed daily for completeness. 

2.5 Statistical Analysis 

Data were extracted, checked and cleaned in Microsoft Excel
before being exported to STATA/MP 17.0 for analysis. Frequencies
and proportions were computed for all categorical variables.
Sex differences in participant characteristics and substance use
outcomes were assessed using Pearson’s chi-square test of inde-
pendence for all categorical comparisons; Fisher’s exact test
was applied for cells with an expected count below five. The p
values in Table 1 reflect these sex-by-category comparisons (male
vs. female). No post hoc pairwise comparisons were performed
because all comparisons were binary (male vs. female). Statistical
significance was defined as p < 0.05 throughout. 

Sex-stratified multivariable analyses were conducted separately
for three strata: the total sample, males only and females only.
For each stratum and each outcome (lifetime alcohol use, lifetime
tobacco use and lifetime cannabis use), an adjusted modified
Poisson regression model with a log link and robust standard
errors was fitted [ 26 ]. All candidate predictor variables—selected
a priori based on clinical and epidemiological plausibility—
were entered simultaneously into each model (fully adjusted
specification). The choice of modified Poisson regression, rather
than logistic regression, was guided by the observation that all
three outcomes had a prevalence exceeding 10%, a threshold
beyond which the odds ratio from logistic regression systemat-
ically overestimates the prevalence ratio [ 26 ]. Robust standard
errors were estimated using the vce(robust) command in STATA,
enhancing the reliability of inference under potential model
misspecification. Results are presented as adjusted prevalence
rate ratios (aPRRs) with 95% confidence intervals (CIs) and
corresponding significance levels. 

One near-zero aPRR estimate was produced for female par-
ticipants residing at a friend’s house in the alcohol model
(aPRR ≈ 1.62 × 10− 7 ). This extreme estimate reflects quasi-
complete separation—a recognised numerical phenomenon in
maximum-likelihood estimation that arises when no individual
in a particular exposure category experienced the outcome (i.e.,
no female residing at a friend’s house reported lifetime alcohol
use). This estimate is retained in Table 2 for transparency but is
flagged with a footnote and is not substantively interpreted. 

3 Results 

3.1 Participant Characteristics 

The final analytic sample comprised 600 undergraduate students
(response rate: 100%), of whom 407 (67.8%) were female and
193 (32.2%) were male, reflecting the UDS student population
sex composition. Most participants (76.5%) were aged 24 years
or younger; 49.8% identified as Christian, 48.7% as Muslim,
and 1.5% reported other religious affiliations. Nearly all partic-
3 of 13
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TABLE 1 Participant characteristics stratified by sex ( N = 600). 

Variables Female ( n [%]) Male ( n [%]) χ2 , p value Total ( n [%]) 

Sex 
Female — — 407 (67.8) 
Male — — 193 (32.2) 

Age group (years) 14.77, p < 0.001* * * 

≤ 24 330 (81.1) 129 (66.8) 459 (76.5) 
> 24 77 (18.9) 64 (33.2) 141 (23.5) 

Religion 9.23, p = 0.010* 

Christianity 209 (51.4) 90 (46.6) 299 (49.8) 
Islam 196 (48.2) 96 (49.8) 292 (48.7) 
Other(s) 2 (0.5) 7 (3.6) 9 (1.5) 

Marital status 4.29, p = 0.117 
Married/Cohabiting 48 (11.8) 18 (9.3) 66 (11.0) 
Single/Never married 359 (88.2) 175 (90.7) 534 (89.0) 

Residence status 4.53, p = 0.104 
Family house 158 (38.9) 90 (46.6) 248 (41.3) 
Renting/Living alone 227 (55.9) 98 (50.8) 325 (54.2) 
Friend’s house 21 (5.2) 5 (2.6) 26 (4.3) 

Year of study 9.30, p = 0.098 
Year 1 100 (24.6) 32 (16.6) 132 (22.0) 
Year 2 71 (17.4) 33 (17.1) 104 (17.3) 
Year 3 79 (19.4) 31 (16.1) 110 (18.3) 
Year 4 64 (15.7) 40 (20.7) 104 (17.3) 
Year 5 31 (7.6) 22 (11.4) 53 (8.8) 
Year 6 62 (15.3) 35 (18.1) 97 (16.2) 

Parents together when growing up 38.33, p < 0.001* * * 

No 59 (14.5) 71 (36.8) 130 (21.7) 
Yes 348 (85.5) 122 (63.2) 470 (78.3) 

Parental/Guardian supervision 25.90, p < 0.001* * * 

Liberal 34 (8.4) 32 (16.6) 66 (11.0) 
Strict 250 (61.4) 77 (39.9) 327 (54.5) 
Moderate 123 (30.2) 84 (43.5) 207 (34.5) 

Family quarrels 1.32, p = 0.517 
Sometimes 165 (40.5) 87 (45.1) 252 (42.0) 
Always 94 (23.1) 44 (22.8) 138 (23.0) 
Never 148 (36.4) 62 (32.1) 210 (35.0) 

Relatives using drugs when growing up 1.72, p = 0.189 
No 232 (57.0) 99 (51.3) 331 (55.2) 
Yes 175 (43.0) 94 (48.7) 269 (44.8) 

Friends using drugs when growing up 0.09, p = 0.760 
No 252 (61.9) 122 (63.2) 374 (62.3) 
Yes 155 (38.1) 71 (36.8) 226 (37.7) 

(Continues) 

4 of 13 Public Health Challenges, 2026
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TABLE 1 (Continued) 

Variables Female ( n [%]) Male ( n [%]) χ2 , p value Total ( n [%]) 

Lifetime alcohol use 35.24, p < 0.001* * * 

No 361 (88.7) 133 (68.9) 494 (82.3) 
Yes 46 (11.3) 60 (31.1) 106 (17.7) 

Lifetime tobacco use 37.13, p < 0.001* * * 

No 364 (89.4) 134 (69.4) 498 (83.0) 
Yes 43 (10.6) 59 (30.6) 102 (17.0) 

Lifetime cannabis use 23.87, p < 0.001* * * 

No 360 (88.4) 140 (72.5) 500 (83.3) 
Yes 47 (11.6) 53 (27.4) 100 (16.7) 

Note: p values are from Pearson’s chi-square test of independence (or Fisher’s exact test where expected cell counts < 5) comparing male and female distributions. 
Liberal: minimal parental oversight; strict: close, regular monitoring of activities; moderate: balanced supervision. Sometimes: occasional family conflict; always: 
persistent/frequent family conflict; never: no family conflict. Other(s): any religious affiliation other than Christianity or Islam. 
* * * p < 0.001. 
* p < 0.05. 
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pants (89.0%) were single or never married, and 54.2% resided
n rented accommodation or lived independently. Participant
haracteristics stratified by sex are presented in Table 1 . 

tatistically significant sex differences were observed in age
istribution ( χ2 = 14.77, p < 0.001), religion ( χ2 = 9.23, p = 0.010),
arental co-residence during upbringing ( χ2 = 38.33, p < 0.001)
nd nature of parental/guardian supervision ( χ2 = 25.90,
 < 0.001). Males were more likely to be aged over 24 years
33.2% vs. 18.9%), to have grown up without both parents in
he home (36.8% vs. 14.5%) and to have experienced liberal
arental supervision (16.6% vs. 8.4%). Marital status, residence,
ear of study, family quarrels and histories of relatives or friends
sing drugs did not differ significantly by sex (all p > 0.05).
verall lifetime substance use prevalence was 17.7% for alcohol,
7.0% for tobacco and 16.7% for cannabis, with males reporting
ubstantially higher rates across all three substances (alcohol:
1.1% vs. 11.3%; tobacco: 30.6% vs. 10.6%; cannabis: 27.4% vs. 11.6%),
nd all sex differences in substance use reaching high levels of
tatistical significance (all p < 0.001). 

.2 Predictors of Lifetime Alcohol Use 

able 2 presents aPRRs and 95% CIs from the fully adjusted
oisson models for lifetime alcohol use. In the total sample,
ale sex (aPRR = 2.01; 95% CI: 1.39–2.90; p < 0.001), age older
han 24 years (aPRR = 1.85; 95% CI: 1.14–3.01; p < 0.05), having
elatives who used drugs during upbringing (aPRR = 1.41; 95%
I: 1.02–1.95; p < 0.05) and having friends who used drugs during
pbringing (aPRR = 1.48; 95% CI: 1.04–2.10; p < 0.05) were
ach independently and positively associated with higher lifetime
lcohol use prevalence. Conversely, Islamic religious affiliation
aPRR = 0.59; 95% CI: 0.41–0.84; p < 0.01) and residing at a friend’s
ouse (aPRR = 0.49; 95% CI: 0.25–0.97; p < 0.05) were inversely
ssociated with alcohol use in the pooled model. 

mong males specifically, those aged over 24 years had 3.5 times
he prevalence of lifetime alcohol use compared to their younger
ublic Health Challenges, 2026
peers (aPRR = 3.54; 95% CI: 1.62–7.74; p < 0.01), and those
whose parents were together during upbringing had 2.7 times the
prevalence of those from single-parent or separated households
(aPRR = 2.66; 95% CI: 1.51–4.70; p < 0.05). Furthermore, strict
parental supervision (aPRR = 0.43; 95% CI: 0.22–0.83; p < 0.05)
and the absence of family conflict (aPRR = 0.45; 95% CI: 0.24–
0.83; p < 0.05) were each independently protective against alcohol
use among males. Notably, Islamic faith, peer drug history and
family drug history did not reach statistical significance in the
male-only model, suggesting that these total-sample associations
were partially driven by the female stratum. 

Among females, Islamic religious affiliation was associated with
significantly lower alcohol use prevalence (aPRR = 0.51; 95% CI:
0.28–0.93; p < 0.05), and having relatives who used drugs during
childhood was associated with approximately twice the preva-
lence of alcohol use (aPRR = 1.97; 95% CI: 1.10–3.55; p < 0.05).
An extreme near-zero estimate was observed for females residing
at a friend’s house (aPRR ≈ 1.62 × 10− 7 ). This arises from quasi-
complete separation—no female participant in this residence
category reported lifetime alcohol use—and the estimate should
not be substantively interpreted. It is retained for transparency. 

3.3 Predictors of Lifetime Tobacco Use 

Table 3 presents the fully adjusted Poisson model results for
lifetime tobacco use. In the total sample, male sex was strongly
associated with higher tobacco use prevalence (aPRR = 3.12;
95% CI: 2.10–4.64; p < 0.001). Additionally, affiliation with a
non-Christian, non-Muslim religion (‘Other’ category) was inde-
pendently associated with higher tobacco prevalence compared to
Christianity (aPRR = 3.28; 95% CI: 1.37–7.82; p < 0.01). Conversely,
the absence of family conflict (‘Never’ vs. ‘Sometimes’) was
associated with lower tobacco use prevalence (aPRR = 0.59; 95%
CI: 0.39–0.90; p < 0.05). No other variable reached statistical
significance in the pooled model. 

Among males, those who identified with non-Christian religions
were more likely to report lifetime tobacco use, including both
5 of 13
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TABLE 2 Adjusted prevalence rate ratios (aPRR) and 95% confidence intervals (CI) for lifetime alcohol use, stratified by sex. 

Variables Total aPRR (95% CI) Male aPRR (95% CI) Female aPRR (95% CI) 

Sex 
Female (ref) 1.00 (ref) — —
Male 2.00 (1.39–2.90)* * * — —

Age (years) 
≤ 24 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
> 24 1.85 (1.14–3.02)* 3.54 (1.62–7.74)* * 0.96 (0.47–1.94) 

Religion 
Christianity (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Islam 0.59 (0.41–0.84)* * 0.63 (0.40–0.99) 0.51 (0.28–0.93)* 
Other(s) 1.31 (0.72–2.37) 1.19 (0.39–3.61) 4.67 (0.72–30.11) 

Marital status 
Married (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Single 1.11 (0.71–1.73) 0.90 (0.47–1.73) 2.44 (0.82–7.30) 

Residence status 
Family house (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Renting/Alone 0.82 (0.54–1.26) 0.74 (0.39–1.39) 1.37 (0.76–2.45) 
Friend’s house 0.49 (0.25–0.97)* 1.27 (0.41–3.89) ≈ 1.62 × 10− 7 * * * a 

Year of study 
Year 1 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Year 2 0.87 (0.40–1.88) 1.07 (0.37–3.09) 0.59 (0.17–2.03) 
Year 3 1.12 (0.53–2.38) 0.74 (0.25–2.19) 1.11 (0.40–3.08) 
Year 4 1.36 (0.63–2.92) 0.67 (0.22–2.05) 1.65 (0.54–5.03) 
Year 5 0.90 (0.40–2.03) 0.76 (0.24–2.42) 0.44 (0.10–1.97) 
Year 6 1.46 (0.69–3.09) 1.07 (0.37–3.10) 1.02 (0.37–2.82) 

Parents together (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.36 (0.84–2.19) 2.65 (1.50–4.69)* 0.63 (0.26–1.54) 

Parental supervision 
Liberal (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Strict 0.48 (0.27–0.86) 0.43 (0.22–0.83)* 0.56 (0.21–1.50) 
Moderate 0.92 (0.55–1.55) 0.62 (0.31–1.26) 1.04 (0.45–2.41) 

Family quarrels 
Sometimes (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Always 0.89 (0.62–1.27) 0.74 (0.46–1.19) 0.62 (0.29–1.33) 
Never 0.52 (0.33–0.82)* * 0.45 (0.24–0.83)* 0.51 (0.24–1.09) 

Relatives using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.41 (1.02–1.95)* 1.15 (0.78–1.70) 1.97 (1.09–3.55)* 

Friends using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.48 (1.04–2.10)* 1.21 (0.76–1.94) 1.68 (0.94–3.02) 

Note: All models simultaneously adjusted for all listed variables. 
Abbreviations: aPRR, adjusted prevalence rate ratio; CI, confidence interval; ref; reference category. 
a Near-zero estimate reflects quasi-complete separation (no female in this residence category reported alcohol use); not substantively interpreted. 
* * * p < 0.001. 
* * p < 0.01. 
* p < 0.05. 
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TABLE 3 Adjusted prevalence rate ratios (aPRR) and 95% confidence intervals (CI) for lifetime tobacco use, stratified by sex. 

Variables Total aPRR (95% CI) Male aPRR (95% CI) Female aPRR (95% CI) 

Sex 
Female (ref) 1.00 (ref) — —
Male 3.12 (2.10–4.63)* * * — —

Age (years) 
≤ 24 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
> 24 0.64 (0.34–1.19) 0.71 (0.30–1.67) 0.59 (0.20–1.71) 

Religion 
Christianity (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Islam 1.41 (0.98–2.03) 2.19 (1.30–3.68)* * 1.00 (0.58–1.72) 
Other(s) 3.28 (1.37–7.83)* * 3.81 (1.51–9.63)* * 5.68 (0.83–38.73) 

Marital status 
Married (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Single 0.80 (0.42–1.52) 0.59 (0.24–1.46) 0.97 (0.37–2.55) 

Residence status 
Family house (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Renting/Alone 1.01 (0.68–1.49) 1.11 (0.63–1.96) 1.09 (0.60–1.99) 
Friend’s house 1.54 (0.60–3.97) 4.74 (1.24–18.03)* 1.31 (0.23–7.36) 

Year of study 
Year 1 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Year 2 1.04 (0.56–1.95) 1.02 (0.44–2.35) 1.25 (0.44–3.55) 
Year 3 1.28 (0.70–2.32) 0.92 (0.40–2.14) 1.56 (0.55–4.41) 
Year 4 1.24 (0.67–2.30) 0.73 (0.32–1.66) 1.98 (0.68–5.73) 
Year 5 1.17 (0.57–2.41) 0.88 (0.37–2.11) 0.70 (0.14–3.49) 
Year 6 1.45 (0.79–2.67) 0.67 (0.28–1.60) 1.98 (0.69–5.65) 

Parents together (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.52 (0.88–2.64) 1.53 (0.83–2.82) 2.01 (0.74–5.43) 

Parental supervision 
Liberal (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Strict 0.77 (0.37–1.62) 0.87 (0.38–1.99) 0.61 (0.19–1.97) 
Moderate 0.83 (0.40–1.72) 0.99 (0.42–2.32) 0.63 (0.18–2.16) 

Family quarrels 
Sometimes (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Always 0.87 (0.60–1.27) 1.25 (0.72–2.16) 0.55 (0.24–1.28) 
Never 0.59 (0.39–0.90)* 0.83 (0.48–1.43) 0.44 (0.16–1.20) 

Relatives using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.18 (0.82–1.70) 1.19 (0.75–1.88) 1.05 (0.56–1.97) 

Friends using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.20 (0.83–1.73) 0.56 (0.33–0.96)* 2.49 (1.35–4.58)* * 

(Continues) 
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TABLE 3 (Continued) 

Variables Total aPRR (95% CI) Male aPRR (95% CI) Female aPRR (95% CI) 

Lifetime alcohol use 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 0.87 (0.56–1.36) 0.85 (0.47–1.53) 0.93 (0.42–2.06) 

Lifetime cannabis use 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 0.96 (0.63–1.46) 1.03 (0.61–1.74) 0.96 (0.41–2.23) 

Note: All models simultaneously adjusted for all listed variables. 
Abbreviations: aPRR, adjusted prevalence rate ratio; CI, confidence interval; ref, reference category. 
* * * p < 0.001. 
* * p < 0.01. 
* p < 0.05. 
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slamic affiliation (aPRR = 2.19; 95% CI: 1.30–3.68; p < 0.01) and
ther religions (aPRR = 3.81; 95% CI: 1.51–9.62; p < 0.01) relative
o Christians. Furthermore, males residing at a friend’s house
ad 4.7 times the tobacco use prevalence of those in a family
ome (aPRR = 4.74; 95% CI: 1.25–18.03; p < 0.05), consistent
ith a reduced supervision and heightened social exposure
ffect. Notably, among males, having friends who used drugs
uring upbringing was inversely associated with tobacco use
aPRR = 0.57; 95% CI: 0.33–0.97; p < 0.05). This counterintuitive
nverse association may reflect multicollinearity between peer
rug history and other predictors in the male-only model and
hould be interpreted with caution. 

mong females, having friends who used drugs during upbring-
ng was the only statistically significant predictor of lifetime
obacco use, with approximately 2.5 times the prevalence com-
ared to those without such peer exposure (aPRR = 2.49; 95% CI:
.35–4.58; p < 0.01). No other variable was significantly associated
ith tobacco use in the female-only model. The limited number
f female tobacco users ( n = 43) likely reduced statistical power to
etect associations of moderate effect size in the female stratum. 

.4 Predictors of Lifetime Cannabis Use 

able 4 presents aPRRs and 95% CIs from the adjusted Poisson
odels for lifetime cannabis use. In the pooled total-sample
odel, male sex was the sole statistically significant predictor,
ith males having approximately 2.6 times the prevalence of
ifetime cannabis use compared to females (aPRR = 2.56; 95% CI:
.71–3.84; p < 0.001). No other variable was independently associ-
ted with cannabis use in the pooled model after adjustment. 

mong males, Islamic religious affiliation was associated with
ignificantly lower cannabis use prevalence compared to Chris-
ianity (aPRR = 0.54; 95% CI: 0.33–0.90; p < 0.05), and being
n the fourth year of study was associated with lower cannabis
se prevalence compared to first-year students (aPRR = 0.27; 95%
I: 0.08–0.87; p < 0.05). No other predictors reached statistical
ignificance in the male-only model. 

mong females, two factors were significantly and independently
ssociated with cannabis use. First, renting or living indepen-
of 13
dently was associated with 3.5 times the prevalence of cannabis
use compared to living in a family home (aPRR = 3.48; 95% CI:
1.65–7.35; p < 0.01). Second, persistent family conflict (‘always’
vs. ‘sometimes’) was associated with approximately 2.6 times
the cannabis use prevalence (aPRR = 2.56; 95% CI: 1.20–5.46;
p < 0.05). 

4 Discussion 

4.1 Overview of Key Findings 

This study examined sex differences in the factors associated with
lifetime alcohol, tobacco and cannabis use among undergraduate
students at the UDS, Ghana. Overall, lifetime prevalence was
17.7% for alcohol, 17.0% for tobacco and 16.7% for cannabis,
with males reporting substantially higher use across all three
substances than females. Sex-stratified adjusted modified Poisson
regression analyses revealed distinct risk and protective factor
profiles for males and females—associations that, in several
important instances, were either obscured or absent in the pooled
total-sample model. These findings affirm the critical importance
of sex-stratified analyses in substance use research. 

4.2 Prevalence of Lifetime Substance Use and 

Sex Differentials 

The observed lifetime prevalence rates—17.7% for alcohol, 17.0%
for tobacco and 16.7% for cannabis—are markedly lower than
those reported in comparable studies among Ghanaian tertiary
students (e.g., 54.8% for alcohol [ 7 ]) and elsewhere in sub-Saharan
Africa [ 2, 3 ]. This pattern is likely attributable to the specific
socioreligious context of UDS and Tamale: with approximately
half the student population identifying as Muslim—for whom
alcohol and tobacco are explicitly prohibited—and in a pre-
dominantly conservative Northern Ghanaian city with strong
communal and religious oversight, substance use initiation is
substantially moderated by social norms. Nevertheless, the sex-
stratif ied rates among males are more pronounced, with 31.1%
reporting lifetime alcohol use, 30.6% tobacco use and 27.4%
cannabis use, figures more closely aligned with rates reported
among male university students in Ethiopia [ 4 ] and Nigeria [ 24 ].
Public Health Challenges, 2026

ive C
om

m
ons L

icense



TABLE 4 Adjusted prevalence rate ratios (aPRR) and 95% confidence intervals (CI) for lifetime cannabis use, stratified by sex. 

Variables Total aPRR (95% CI) Male aPRR (95% CI) Female aPRR (95% CI) 

Sex 
Female (ref) 1.00 (ref) — —
Male 2.56 (1.71–3.84)* * * — —

Age (years) 
≤ 24 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
> 24 1.46 (0.80–2.68) 1.81 (0.72–4.55) 1.65 (0.64–4.25) 

Religion 
Christianity (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Islam 0.89 (0.63–1.24) 0.54 (0.33–0.90)* 1.47 (0.87–2.49) 
Other(s) 0.78 (0.30–2.04) 0.45 (0.15–1.34) 3.70 (0.51–26.94) 

Marital status 
Married (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Single 0.91 (0.48–1.72) 0.82 (0.36–1.88) 1.02 (0.37–2.84) 

Residence status 
Family house (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Renting/Alone 1.55 (0.98–2.44) 1.04 (0.54–2.02) 3.48 (1.65–7.35)* * 

Friend’s house 1.65 (0.71–3.85) 1.42 (0.40–5.03) 2.86 (0.66–12.39) 
Year of study 
Year 1 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Year 2 1.38 (0.73–2.61) 0.87 (0.35–2.14) 1.52 (0.58–3.98) 
Year 3 1.62 (0.87–3.00) 1.25 (0.54–2.87) 1.34 (0.50–3.60) 
Year 4 0.90 (0.45–1.78) 0.27 (0.08–0.86)* 1.54 (0.57–4.18) 
Year 5 1.67 (0.82–3.39) 1.25 (0.49–3.23) 1.29 (0.41–4.10) 
Year 6 1.31 (0.70–2.47) 0.96 (0.41–2.26) 1.72 (0.64–4.62) 

Parents together (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.06 (0.67–1.67) 0.96 (0.48–1.91) 0.88 (0.42–1.83) 

Parental supervision 
Liberal (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Strict 0.75 (0.40–1.41) 0.67 (0.31–1.43) 0.81 (0.30–2.18) 
Moderate 0.82 (0.45–1.48) 0.68 (0.33–1.40) 1.01 (0.37–2.75) 

Family quarrels 
Sometimes (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Always 1.33 (0.84–2.09) 0.88 (0.46–1.71) 2.56 (1.20–5.46)* 

Never 0.71 (0.43–1.18) 0.78 (0.40–1.50) 0.68 (0.29–1.59) 
Relatives using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.25 (0.88–1.77) 1.21 (0.74–1.97) 1.32 (0.72–2.40) 

Friends using drugs (growing up) 
No (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
Yes 1.35 (0.94–1.92) 1.22 (0.73–2.02) 1.62 (0.87–3.02) 

Note: All models simultaneously adjusted for all listed variables. Column order: male, then female (consistent with Tables 2 and 3 ). 
Abbreviations: aPRR, adjusted prevalence rate ratio; CI, confidence interval; ref, reference category. 
* * * p < 0.001. 
* * p < 0.01. 
* p < 0.05. 
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t is important to note that the figure of 31.1% represents the
ithin-sex prevalence of alcohol use among male participants
i.e., the proportion of male participants who reported lifetime
lcohol use). It does not represent the proportion of all alcohol
sers who were male, which was 56.6% (60 of 106 users). These
re conceptually distinct metrics, and conflating them would
ischaracterise the direction and magnitude of sex disparities.
he sex differentials observed here are consistent with global
iterature showing that males consume alcohol and tobacco at
ubstantially higher rates than females [ 28–30 ]. These disparities
re frequently attributed to differential social permissions—in
any Ghanaian and West African contexts, substance use is more
ulturally condoned among men—and to greater male exposure
o peer drinking environments [ 31, 32 ]. 

.3 Sex-Specific Predictors: Alcohol Use 

ale sex was the strongest predictor of lifetime alcohol use
n the total sample, confirming that being male approximately
oubles the prevalence of lifetime alcohol use, independent of
ll other measured factors. This is consistent with evidence from
ganda [ 33 ], Nigeria [ 24 ] and broader West African reviews

 34, 35 ]. Furthermore, older age ( > 24 years) predicted higher
lcohol use in the total sample and, even more strongly, among
ales specifically, consistent with the trajectory of social indepen-
ence, income access and reduced oversight that accompanies
dvancing student years [ 35, 36 ]. 

 notable and counterintuitive finding among males was that
aving parents together during upbringing was associated with
igher alcohol use prevalence. This association has been docu-
ented previously and likely reflects permissive or inconsistent
arenting styles within intact families, rather than family struc-
ure per se [ 37 ]. As Mathibela and Skhosana [ 37 ] explain,
arenting quality—characterised by monitoring, rule-setting and
motional engagement—is a more proximal determinant of
dolescent risk behaviour than household composition alone.
his finding points to the importance of parenting quality
nterventions in intact families. Additionally, it may be that
he high percent of females with strict parental supervision
 ∼ 60%) precludes any impact on alcohol use. Males were less
trictly supervised; therefore, there can be a significant difference
etween those who do and do not use alcohol. Among females, it
ay be that strict parental supervision is so common that it does
ot differ between those who do and do not use alcohol. 

onversely, strict parental supervision was independently protec-
ive among males, but no equivalent significant effect was found
mong females. This sex-specific pattern suggests that external
ehavioural monitoring is particularly salient in curtailing male
lcohol initiation, consistent with evidence that male substance
se is more responsive to environmental constraints during
ormative years [ 38 ]. Similarly, the absence of family conflict
as protective against alcohol use among males, but not among
emales. This sex difference may reflect that family conflict
ctivates distinct coping pathways by sex: males may be more
ikely to escape familial tension through substance use, whereas
emales may employ alternative coping strategies such as social
upport-seeking or religious engagement [ 7 ]. 
0 of 13
Among females, Islamic faith was independently protective
against alcohol use but did not reach significance in males. This
finding may reflect that religious prohibitions are more tightly
enforced within female social networks in Northern Ghana,
or that the smaller male stratum reduced the power to detect
an effect of similar magnitude. Family modelling of drug use
was a significant risk factor among females but not males—a
sex-specific pathway consistent with evidence that familial social-
isation exerts particularly strong influences on female substance
use initiation through modelling and normalisation processes [ 13,
39 ]. 

4.4 Sex-Specific Predictors: Tobacco Use 

Male sex was an exceptionally strong predictor of lifetime tobacco
use in the total sample, reflecting the markedly higher cultural
tolerance and social exposure to tobacco among males in Ghana
and across sub-Saharan Africa [ 31, 40 ]. Notably, in the total
sample, affiliation with non-Christian, non-Muslim religions
(‘Other’ category) was associated with approximately 3.3 times
the tobacco prevalence of Christians. This small category ( n = 9)
likely includes indigenous African religious practitioners, for
whom tobacco may carry ritual significance; however, the small
cell sizes and wide CI suggest this finding should be replicated
before strong conclusions are drawn. 

Among males, the positive associations between Islamic affil-
iation and tobacco use and residence at a friend’s house and
tobacco use are striking. The Islamic faith finding is paradoxical
given that Islam prohibits tobacco use; however, it has been
documented in several prior studies that the association between
Islamic faith and reduced substance use is complex and context-
dependent, particularly in settings where Islamic prohibition
may be inconsistently observed [ 40, 41 ]. The wide CI further
indicates imprecision in this estimate. The friend’s house finding,
by contrast, is intuitively consistent with the idea that males in
shared accommodation without family supervision are substan-
tially more exposed to social environments conducive to tobacco
experimentation. 

Among females, peer drug exposure during upbringing was the
sole significant predictor of lifetime tobacco use. This pattern
stands in stark contrast to males, where peer drug history was
inversely (and counterintuitively) associated with tobacco use.
The positive association among females is coherent with social
learning theory: female students whose early social environments
normalised drug use through peer behaviour are more likely
to initiate tobacco use, an effect that may be amplified by the
relatively fewer alternative social influences that female students
from drug-using peer environments encounter in a culturally con-
servative university setting [ 42 ]. This finding explicitly identifies
peer socialisation as a female-specific tobacco risk pathway—one
that would be attenuated or masked in any pooled analysis. 

4.5 Sex-Specific Predictors: Cannabis Use 

For cannabis use, male sex remained the dominant total-sample
predictor, consistent with global and regional patterns attribut-
ing higher cannabis use to males through pathways of social
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xposure, peer normalisation and risk tolerance [ 43–45 ]. The
bsence of other significant total-sample predictors after full
djustment suggests that, once sex and the shared confounders
re accounted for, sociodemographic and family factors explain
imited additional variance in cannabis use at the population
evel. 

owever, sex-stratified analysis uncovers a richer picture. Among
ales, Islamic faith was protective, consistent with the religious
rohibition of all intoxicants in Islam [ 46, 41 ] and with the
inding for alcohol above. Among males in the fourth year of
tudy, cannabis use was substantially lower than among first-
ear students. This may reflect a selection effect. For instance,
tudents who initiated and continued cannabis use may have
een more likely to discontinue their studies before reaching year
our, or it may reflect a genuine developmental shift towards
educed recreational risk-taking as academic engagement and
areer investment deepen in later years. 

mong females, two factors emerged as sex-specific risk factors.
esiding independently (renting or living alone) was associated
ith 3.5 times the cannabis use prevalence compared to living
n a family home. Moreover, persistent family conflict was
ssociated with 2.6 times the prevalence relative to occasional
onflict. Neither association was significant in males or in the
ooled model. These findings suggest that for female students,
esidential autonomy and household distress may operate as
ompounding pathways to cannabis initiation: residential inde-
endence reduces protective supervision, whereas family conflict
ay generate emotional distress that motivates substance use
s a coping mechanism [ 8, 47, 48 ]. This psychosocial stress-
oping pathway, particularly relevant for females, is consistent
ith broader literature on gender and drug use motivation [ 28,
9 ]. 

.6 Cross-Substance Considerations 

cross the three outcome models for tobacco and cannabis, prior
r co-occurring use of the other substances was included as an
djustment variable. In none of the models did lifetime use of
ne substance emerge as a statistically significant predictor of
nother after adjustment for the full suite of sociodemographic
nd psychosocial covariates. This does not indicate an absence of
olydrug use in the sample; rather, in fully adjusted simultaneous
odels, the shared sociodemographic predictors of substance use
ay account for much of the correlation between substances,
eaving limited residual variance attributable to cross-substance
se. Additionally, the ‘ever-use’ operationalisation may obscure
emporally ordered patterns of co-use that could only be captured
ongitudinally. Future research should employ dedicated poly-
rug use frameworks, such as latent class analysis or network
nalysis to characterise polydrug patterns and their determinants
ore precisely. 

.7 Strengths and Limitations 

his study has several notable strengths. First, the sex-stratified
nalytical approach, using adjusted modified Poisson regres-
ion with robust standard errors, enabled precise estimation
ublic Health Challenges, 2026
of sex-specific predictors while appropriately controlling for
potential confounders. This approach provides added analytical
rigour beyond simple sex-disaggregated descriptive reporting.
Second, the study was based on a systematically sampled cross-
institutional sample within UDS, with a 100% response rate,
minimising non-response bias. Third, the use of an internation-
ally validated base instrument (the WHO Student Drug Use
Survey) ensured comparability with prior literature. 

Nevertheless, several limitations must be acknowledged. The
cross-sectional design precludes causal inference; all associations
are cross-sectional and may reflect shared antecedents rather
than directional relationships. Further, the lifetime substance
use measure (ever-use at least once) cannot distinguish single-
instance experimentation from regular or dependent use, poten-
tially conflating meaningfully different patterns of substance
involvement. Again, self-reported substance use in a culturally
conservative, primarily Muslim Northern Ghanaian setting is
likely subject to social desirability bias; despite anonymisation,
some under-reporting is plausible, which may have suppressed
estimated prevalences. Nonetheless, the formal psychometric
validation of the adapted instrument in the specific UDS student
population was not conducted; future studies should assess
measurement reliability and validity in this context. However, the
sex distribution of the sample (67.8% female, 32.2% male) reflects
the actual UDS student sex composition but resulted in a smaller
male stratum ( n = 193), reducing statistical power in male-specific
models and potentially leaving associations of moderate effect
size undetected among males. Additionally, the quasi-complete
separation phenomenon in the female alcohol model (for the
friend’s house residence category) highlights a fundamental limi-
tation of maximum likelihood Poisson estimation in very small
sub-groups; Bayesian estimation with regularising priors could
address this in future work. Moreover, the sample encompasses
a single university in Northern Ghana, limiting generalisation
to other Ghanaian universities, particularly those in southern or
coastal Ghana, where the socioreligious context and substance
use norms differ substantially. Finally, unmeasured confounders,
including campus culture, academic workload, mental health
status, financial stress and neighbourhood substance availability,
may have biased the associations observed. 

4.8 Implications 

Notwithstanding these limitations, the findings carry impor-
tant and actionable public health implications. The consistently
higher substance use prevalence among males, combined with
the identification of sex-specific risk factors, argues strongly
for sex-differentiated prevention strategies rather than uni-
form campus-wide programmes. For male students, programmes
strengthening parental engagement and monitoring, fostering
family harmony and providing structured social alternatives
during periods of academic transition (particularly for older
and later-year students) are likely to be most impactful. For
female students, interventions addressing the psychosocial risks
of residential independence—including mentoring, peer support
groups and accessible counselling services within university
residences—and the emotional consequences of family conflict
may reduce cannabis initiation. Furthermore, the consistently
protective role of religious affiliation, particularly Islam, across
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ultiple substances and both sexes supports the strategic involve-
ent of faith-based community leaders and religious institutions
n campus prevention partnerships. Future research should pri-
ritise longitudinal designs, validated psychometric instruments
nd polydrug use frameworks to deepen the evidence base for sex-
ensitive substance use prevention in Ghanaian higher education
nstitutions and comparable settings across sub-Saharan Africa. 

 Conclusions 

his study demonstrates that sex differences profoundly and dif-
erentially shape the prevalence and predictors of lifetime alcohol,
obacco and cannabis use among undergraduate students at the
DS, Ghana. Males consistently report higher lifetime use across
ll three substances. However, the determinants of substance use
re not simply the mirror image of each other across sexes; they
re qualitatively distinct in important ways. Among males, strict
arental supervision, the absence of family conflict and Islamic
aith are key protective factors, whereas older age and peer or fam-
ly drug history drive risk. Among females, Islamic faith protects
gainst alcohol use, whereas residential autonomy and persistent
amily conflict uniquely elevate cannabis risk—pathways that
re entirely obscured in pooled analyses. Sex-stratified adjusted
odified Poisson regression analysis is therefore indispensable
or generating the sex-specific evidence needed to guide targeted
revention. Taken together, these findings underscore the urgent
eed for sex-sensitive, culturally grounded and institutionally
upported substance use prevention strategies within Ghanaian
igher education. Future longitudinal and qualitative research is
eeded to illuminate the causal mechanisms linking sex, social
ontext and substance use in this population. 
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