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Abstract:

Background: The proliferation of low-cost alcoholic beverages in Burkina Faso raises
major public health concerns due to the potential presence of toxic adulterants. However,
data on their chemical composition and the socio-demographic characteristics of consum-
ers remain limited.

Methods: A cross-sectional study combining toxicological analysis and a Knowledge, At-

titudes, and Practices survey was conducted from October 2023 to March 2024 in Ouaga-

dougou (urban) and Nanoro (rural) areas. Twenty-nine alcoholic beverage samples were

collected from six retail outlets and analyzed using gas chromatography to detect toxic
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Accepted: May 29, 2026 formed using R software, with significance set at p < 0.05.

Published: July 15, 2026 Results: Overall, 62.06% of sampled beverages were adulterated. Locally produced bev-

erages showed a significantly higher rate of adulteration compared to imported products
(80% among samples produced in Burkina Faso vs. 22.22% among samples imported
from Ghana). Methanol was the most frequently detected compound, often in combination
with higher alcohols and ethyl acetate. Consumer characteristics revealed a mean age of
36.04 + 13.68 years, with significant associations between drinking patterns and age as
well as sector of activity (p < 0.005). Heavy drinking was more prevalent in rural areas.
Conclusion: Adulterated alcoholic beverages are widely present in Burkina Faso and pose
significant health risks. Strengthening regulatory monitoring, particularly for locally pro-
duced alcohol, and integrating socio-demographic factors into prevention strategies are
essential to reduce associated harms.
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1. INTRODUCTION

Alcohol production and trade exist both within and outside government regulations (8). Alcohol con-
sumption in sub-Saharan Africa is a public health problem and can be influenced by recreational activities,
religion, age and gender, especially within the most vulnerable population (10, 11,36).

In Burkina Faso, production, importation and commercialization of alcoholic beverages are regulated
by Ministerial decree No. 2021-00381/MICA/MS/MEEVCC/MATD. Under the latter, importers and pro-
ducers have the obligation to undergo a prior analysis of their products by an accredited laboratory before
commercialization. However, cases of adulterated alcoholic beverages have been documented over the
years by the media (22, 25).

Adulterated alcoholic beverages are defined as legal alcoholic products which have been illicitly tem-
pered with, for instance by criminally diluting them with water, intentionally putting them in new contain-
ers to conceal their true origin, or adding toxic substances to manipulate their quality (21). Levels of alco-
hol consumption are dependent on demographic (5), socio-economic and level of education of individuals
(6, 23) . In Burkina Faso, alcohol is consumed by approximately 25% of the population with a level of al-
cohol intake being associated with age (5). In addition, many media reported a rise of adulterated alcohol-
ic beverages consumption and stores in the country (22). Legal alcoholic beverages composition mainly
consists of ethanol at different level of concentration and water (34). While socio-demographic character-
istics of legal alcoholic beverages consumers and their effects on human physiology have been document-
ed in other countries (6, 7, 26, 34, 37) and in Burkina Faso (5, 28), data on the consumption of adulterated
alcoholic beverages are insufficient. Alcoholic beverages consumption has several repercussions on per-
sonal, social and professional life (16). Moreover, chronic alcohol consumption is associated with an in-
creased incidence of different types of cancer, cardio-vascular and liver diseases, birth defects, and psy-
chiatric disorders (12, 14, 23, 24). It has been also established that the consumption of adulterated alcohol-
ic beverages can lead to several health problems, including alcohol-related blindness (2, 17, 18, 29, 31),
metabolic acidosis (2)and death (7).

Alcohol is also known for inducing an oxidative stress which can affect reproduction (1). Previous
studies have reported the presence of methanol in adulterated alcoholic beverages (2, 8, 20) which exacer-
bates toxicity. However, due to the lack of studies on those types of alcoholic beverages and the non-
disclosure of their chemical compounds, the risks associated with their consumption may be underestimat-
ed.

This study aims to: (i) gather valuable information on the socio-demographic characteristics of con-
sumers of adulterated alcoholic beverages in Burkina Faso and (ii) evaluate the health risks associated
with such consumption by screening these so-called “adulterated alcoholic beverages” commercialized
locally, to detect higher alcohols and esters content by gas chromatography.

2. MATERIAL AND METHODS
2.1. Study Design and Setting

This study combined a toxicological analysis of alcoholic beverages with a cross-sectional Knowledge,
Attitude, and Practices (KAP) survey among consumers. It was conducted between October 2023 and
March 2024 in Ouagadougou (urban setting) and Nanoro (rural setting), Burkina Faso.

2.2. Sample Size and Study Design

Number of required consumers to respond to the KAP survey was evaluated using the formula for sam-
pling size calculation for a cross-sectional epidemiological study (15). The sample size for the KAP sur-
vey was calculated using the following formula:

n=(22xpx(l-p)/d
Where:
Z =1.96 (95% confidence level)
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p = 0.25 (estimated prevalence of alcohol consumption in Burkina Faso)
d =0.05 (margin of error)

This yielded a minimum sample size of 288 participants. Although the calculated minimum sample size
was 288, logistical and field constraints limited recruitment to 196 participants. However, this sample size
remains sufficient to detect significant associations and is comparable to similar exploratory studies in
low-resource settings.

2.3. Sampling Alcoholic Beverages

A total of 29 alcoholic beverage samples were randomly collected from six retail outlets (three in each
study area). These outlets were selected based on their known sale of low-cost alcoholic beverages.

2.4. Inclusion and Exclusion Criteria

Participants were eligible if they were aged 18 years or older, reported regular consumption of the tar-
geted alcoholic beverages, and provided informed consent.

Women were not included due to socio-cultural constraints limiting their participation in alcohol-
related surveys. This represents a limitation of the study.

2.5. Data Collection

A structured KAP questionnaire was written in local languages (Moore, Bambara, Fulfulde, and
French). Data collected included socio-demographic characteristics and alcohol consumption patterns.

2.6. Toxicological Analysis

After receiving consent from the sale point owner, a thermometer was placed in the store for 18 — 24
hours to monitor temperature variations throughout the day before collecting the samples. Samples were
stored at 2-8°C and analyzed using gas chromatography with flame ionization detection (GC-FID, Agilent
6890). Ten chemical compounds known to increase alcohol toxicity were screened. Screened chemical
compounds are presented in Table 1 and were purchased from Sigma Aldrich France. A sample was con-
sidered adulterated when one or more toxic compounds not expected in standard ethanol-based beverages
(e.g., methanol, higher alcohols, esters) were detected.

Table 1. Retention time of screened chemical compounds

Chemical Compounds Retention Time (mins)

Methanol 2.970
1-Propanol 3.400
2-Butanol 3.614

2 Methyl-1-Butanol 3.705
2 Methyl-1-Propanol 3.801
2 Methyl-2-Butanol 3.892
3 Methyl-1-Butanol 4.880
Ethyl-Acetate 4.923

1 Pentanol 5.394

4 Methyl-1-Pentanol 6.312

2.7. Alcohol Consumption Patterns Determination

Data about the daily and weekly consumption patterns of pure alcohol consumed grams (g) of alcohol
per glass have been received from consumers through the KAP survey. This, taking into account the in-
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formation about the consumed beverage, the quantity and the frequency of consumption. Drinking pat-
terns have been determined using the guidelines of the National Institute on Alcohol Abuse and Alcohol-
ism (14).

2.8. Data Analysis

Data of the KAP survey and store characteristics, including building materials used and diurnal tem-
perature range were primarily recorded on paper, then entered on Microsoft Excel 2019 and analyzed us-
ing the R software v4.3.2 by the mean of the tidyverse ggplot2 and dplyr libraries. Descriptive statistics
were computed, and associations between variables were tested using the Kruskal-Wallis test. Statistical
significance was set at p < (.05 and applied to the variables age, age group, consumption pattern and sec-
tor of activity

3. RESULTS
3.1. Sample Size and Country of Origin

Fig. 1 shows the country of origin and sample size of alcohol collected at the different points of sale in
Ouagadougou and Nanoro.

Origin and places of collection of samples (n=29)

Place of colllection

. Nanoro

Quagadougou

L 10
L

Burkina Faso |

Sample origin

Fig. (1). Overview of country of origin and place of collection of alcoholic beverages.

A total of 29 alcoholic beverages samples were collected in Nanoro and Ouagadougou. From which,
31.03% of the samples originated from Ghana and 68.97% were locally produced in Burkina Faso.

3.2. Prevalence of Adulteration and Detected Compounds

Out of a total of 20 samples from Burkina Faso, gas chromatography revealed the presence of methanol
in 80% of the samples; 10% of the samples were positive to 2-methyl-1-propanol in addition to methanol,
5% contained ethyl acetate and methanol, and 5% were positive to ethyl acetate and 2-methyl-1-propanol
in addition to methanol. Out of 9 samples with origin from Ghana, 22.22% contained methanol.

Evidence of adulteration of the collected alcohols is shown in Fig. 2.
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Compounds detected in the positive samples according the origin (n = 16)
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Fig. (2). Distribution of chemical compounds among collected alcoholic beverages.
3.3. Socio-demographic Characteristics of Consumers

Consumer’s professional activities were classified by sector of activity. The primary sector involves
the extraction or harvesting of natural resource. The secondary sector focuses on transforming raw materi-
als into finished products. The tertiary sector is the services sector. The public sector encompasses organi-
zations that are owned and operated by the government, providing essential services to citizens. Daily al-
cohol intake consists of the volume of liquor and other spirits usually drank by the consumer within the
day. Consumers provided answers on how many drinks served in a measurement glass of 50 milliliters
(mL) they drink daily and the number of days of consumption within the week. The characteristics of the
study population are presented in Table 2.

A total of 196 consumers were included in the study, with 124 from Ouagadougou and 72 from Nano-
ro. The overall mean age was 36.04 + 13.68 years. Consumers in rural areas were older on average than
those in urban settings (47.2 vs. 30.75 years). Age of consumers by study site is represented in Fig. 3.

3.4. Alcoholic Beverage Consumption Patterns by Age

Consumers were interviewed about their drinking habit. The latter differs depending on the age and the
study site. As presented in Table 3, the number of heavy drinking consumers was higher in Nanoro than in
Ouagadougou (51.38% versus 17.74%) and was represented in majority by the age group of 35 — 55+
years (45.83%) in Nanoro and the 25 -55+ age group in Ouagadougou (17.4%). In Ouagadougou, the ma-
jority of consumers had low-risk drinking (LRD) habits (69.35%) and were represented by the age group
of under 25 to 34 years (61.29%). Binge drinking consumers in Ouagadougou (8.06%) were represented
mainly by those aged 25 to 34 (4.83%) while in Nanoro (16.66%) those aged 45 to 54 represented the ma-
jority (6.94%). The distribution of extreme binge drinking consumers according to age in Nanoro is equi-
table for the age groups 25 to 34 years, 25 to 54 years, and over 55 years (1.38% for each age group). In
Ouagadougou, extreme binge drinking consumers (4.83%) are mostly equally represented between those
under 25 and those aged 35 to 54 (1.61% for each age group). The drinking patterns of consumers by age
group and study site are presented in Table 3.
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Table 2. Characteristics of consumers by age, sector of activity and alcohol intake.

- N % X? P value
Subjects 1013.6 <0.005
Age(years) 196 100
Mean 36.04
Sd 13.68
Sector of activity 56.796 <0.005
Primary sector 49 25
Secondary sector 40 20.40
Tertiary sector 52 26.53
Public sector 2 1.02
Student/Pupil 35 17.85
Unemployed 18 9.18
Daily spirit intake volume (ml) 95.531 <0.005
50- 32 16.32
100 - 150 89 45.40
200 - 300 45 22.95
350-500 17 8.67
500+ 13 6.63
User type 115.88 <0.005
Low Risk drinking (LRD) 106 54.08
Binge drinking 22 11.22
Extreme binge drinking 9 4.59
Heavy drinking 59 30.10
100+
P <0.005
) n=196

75

city
‘ Nanoro

‘ Ouagadougou

Age_years

501

251

Nanoro OQuagadougou

City

Fig. (3). Age of consumers per study site.
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Table 3. Drinking patterns by age group and study site according NIAAA.

Vokouma et al.

- - Consumption pattern Kruskal-Wallis Test
Study site Age group LRD Binge drinking | Extreme binge | Heavy drinking X? P- value
(years) drinking

Ouagadougou 25-34 35 6 1 4
35-44 9 2 0 6
45 -54 1 1 2 6
55+ 0 0 1 6

Under 25 41 1 2 0 57.881 <0.005
Nanoro 25-34 5 1 1 4
35-44 6 2 0 12
45 -54 2 5 1 13
55+ 6 4 1 8
Under 25 1 0 0 0

3.5. Alcoholic Beverage Consumption Patterns by Occupation

The primary sector records the majority of heavy drinking consumers (14.28%). The secondary sector
represents 7.65% of heavy drinking consumers and the tertiary sector counts for 6.12% of heavy drinking
consumers. The unemployed represents 1.53% of heavy drinking consumers and the public sector ac-
counts for 0.51%. Extreme binge drinking consumers were distributed as follows: 1.53% for the primary
sector, 1.02% for the secondary sector, 1.53% for the tertiary sector and 0.51% for the unemployed. As for
binge drinking consumers, the distribution was as follows: 4.59% for the primary sector, 2.55% for the
secondary sector, 2.04% for the tertiary sector, 1.02% for the unemployed and respectively 0.51% each for
the public sector and pupils or students. Low Risk drinking (LRD) consumers were dominated by pupils
or students with a proportion of 17.34%, followed by the tertiary sector (16.83%), then the secondary sec-
tor (9.18%), then the unemployed (6.12%) and finally the primary sector (4.59%). Consumers type of con-
sumption patterns according to sector of activity are presented in Fig. 4.

Fig. (4). Drinking patterns of consumers per sector of activity according to NIAAA guidelines (NIAA4A4,2024).

user_type
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4. DISCUSSION

This study provides novel insights into the composition of low-cost alcoholic beverages and the socio-
demographic characteristics of their consumers in Burkina Faso. The findings reveal a high prevalence of
adulteration, particularly among locally produced beverages, representing a significant public health con-
cern. The detection of methanol in 80% of locally produced samples is consistent with previous reports
from other low- and middle-income countries (8), where adulterated alcohol has been associated with out-
breaks of poisoning and mortality. Comparable outbreaks documented in Uganda in 2017 and 2022
demonstrated that methanol-adulterated locally distilled beverages caused fatality rates reaching 80%
among cases, disproportionately affecting middle-aged men (8, 40). A systematic review of illicit alcohol
policies has further established that methanol contamination of unrecorded beverages is a global phenom-
enon with a disproportionate burden in developing regions (19). These parallel reports strengthen the rele-
vance of our findings and underscore the recurrent nature of the risk in sub-Saharan Africa. The toxicolog-
ical hazard identified in this study warrants mechanistic contextualization. Methanol is oxidized in liver
cells by the enzyme alcohol dehydrogenase, producing formaldehyde and then formic acid. This latter me-
tabolite is a mitochondrial toxin that inhibits cytochrome c oxidase, thereby impairing cellular respiration
in energy-demanding tissues, most critically, the optic nerve and retina (13). This mechanism explains the
well-documented clinical trajectory of methanol intoxication: a latent period of 8 to 36 hours followed by
sudden-onset metabolic acidosis, visual disturbances, and potentially death (13). Visual symptoms, includ-
ing blurred vision progressing to blindness, occur in approximately 50% of methanol poisoning cases (13).
The presence of additional compounds detected, including 2-methyl-1-propanol and ethyl acetate, could
worsen the toxicity of these adulterated drinks. While their independent lethal doses have not been defini-
tively established, acute exposure to 2-methyl-1-propanol is associated with central nervous system de-
pression, and chronic exposure has shown carcinogenic potential in animal models (3, 11, 32). Ethyl ace-
tate exposure causes mucosal irritation, cardiovascular instability, and liver damage (11, 16, 38). The
combined presence of these substances in adulterated beverages therefore represents a polysubstance toxic
exposure whose cumulative health risks remain inadequately characterized. The health risks associated
with each detected compound are summarized in Table 4. The significantly higher adulteration rate among
locally produced beverages (80%) compared to imported Ghanaian products (22.22%) reflects structural
weaknesses in domestic regulatory oversight. Although Ministerial Decree No. 2021-
00381/MICA/MS/MEEVCC/MATD mandates pre-market laboratory analysis for all producers and im-
porters, compliance and enforcement remain inconsistent. Evidence from other African settings suggests
that this pattern is not unique to Burkina Faso. Similarly, in west Africa more broadly, weak implementa-
tion of alcohol licensing and surveillance systems has been identified as a primary structural driver of il-
licit alcohol availability (39). The WHO Global Alcohol Action Plan 2022-2030 has specifically called
upon governments in the African Region to establish licensing systems that systematically monitor pro-
duction, importation, and sale, and to set legal blood alcohol concentration standards, highlighting the ur-
gency of strengthening regulatory infrastructure (39).

From a socio-demographic perspective, this study highlights significant differences between urban and
rural populations in Burkina Faso, regarding alcohol consumption. Rural consumers in Nanoro were older
on average (47.2 vs. 30.75 years) and exhibited significantly higher rates of heavy drinking (51.38% vs.
17.74%). This rural-urban divergence aligns with wider evidence from sub-Saharan Africa. A cross-
national analysis using WHO STEPS survey data from twelve African countries found that rural residents
reported higher illicit alcohol use (12.6%) compared to urban dwellers (4.9%), and that prevalence in-
creased with age and was consistently higher in males (28). The same study identified self-employed indi-
viduals as disproportionately likely to use illicit alcohol, a finding that resonates with our observation that
primary and secondary sector workers accounted for the majority of heavy drinkers in the present cohort.
Occupational context is a plausible explanatory factor: agricultural laborers may face limited access to
formal social and recreational infrastructure, and seasonal income instability may create conditions favor-
able to increased alcohol consumption during periods of lower farming activity (30, 37). A systematic re-
view and meta-analysis of alcohol use and disorders across sub-Saharan Africa further documented that
adult lifetime prevalence of alcohol use is nearly 35%, with considerable heterogeneity driven by socio-
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demographic and contextual factors, confirming that age and occupation are among the most consistent
determinants of consumption patterns (4). The predominance of male consumers in our sample is con-
sistent with the broader epidemiological picture in the region: the health burden of alcohol is notably
higher among men, with 7.4% of all male deaths linked to alcohol consumption compared to 1.4% among
women in the African Region (28). Although women were excluded from our study due to socio-cultural
constraints, it is important to acknowledge that women also consume adulterated alcoholic beverages, and
their exclusion constitutes a significant limitation. The growing body of evidence on alcohol use among
women in sub-Saharan Africa, driven by socio-economic transitions and increased female participation in
the workforce, underscores the need for gender-inclusive surveillance in future research (33). Regardmg
low-risk consumers, the predominance of this pattern among students and younger urban consumers in
Ouagadougou (under 25 years, 61.29% LRD) is noteworthy and may reflect protective social norms, edu-
cational influence, or simply lower purchasing power. However, even low-risk exposure to adulterated
beverages carries health risks due to the presence of toxic contaminants at potentially harmful concentra-
tions, as the minimum lethal dose of methanol is 1 g/kg body weight (11, 35).

These findings collectively suggest that prevention and regulatory strategies should be differentiated
according to sociodemographic profile. Targeted interventions for agricultural and informal sector work-
ers in rural areas, combined with community-level awareness campaigns about the specific toxicological
hazards of adulterated beverages, would address the dual burden of heavy drinking patterns and chemical
exposure. From a regulatory standpoint, the strengthening of laboratory surveillance capacity—
particularly for local distilleries and informal vendors—should be prioritized. The experience of outbreak
investigation frameworks developed in Uganda (40) and the broader policy recommendations of the WHO
African Region (39) provide actionable models for adaptation in Burkina Faso. Future research should fo-
cus on addressing the key gaps identified in this study: quantifying toxic compounds to allow for dose-
response assessment, extending the study to women, using larger and geographically broader samples, and
longitudinally follow-up of the health effects on exposed consumers. The development of validated rapid
screening tools deployable at the point of sale would additionally offer a practical complement to laborato-
ry-based surveillance. This study provides valuable baseline data to guide integrated public health action
combining regulatory enforcement, community education, and clinical awareness of the toxicological risks
associated with adulterated alcoholic beverages in Burkina Faso.

Table 4. Toxicity risk assessment for consumers.

Compounds Toxicity References
Formaldehyde is produced from methanol metabolic processes in the nonhu-
man primate brain;
Methanol May cause toxic effects'lf inhaled or ingested. Contact w1th' S}lbstance may (11,31,35,41)
cause severe burns to skin and eyes. May result in blurred vision, headache,
dizziness, and nausea;
Minimum lethal dose is 1 g/kg.
Acute exposure: CNS depression, hypotension, nausea, vomiting, and diar-
rhea;
2 methyl-1- If aspirated: hemorrhagic pneumonitis may be noted; (3.11.32)
propanol Chronic exposure in rats: liver carcinomas & sarcomas, spleen sarcomas, pro- T
ventricular carcinomas, and myeloid leukemia;
No lethal doses.
Acute exposition: nose and throat irritation, nausea, ataxia, urines and feces
incontinence, peripheral vascular collapse, tachycardia, hypotension;
Ethyl acetate Chronic exposure: abnormalities in cornea, merely hyperemia of bulbar con- (11,16,38)
junctiva, lung, liver and heart damages;
No lethal doses.
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CONCLUSION

Adulterated alcoholic beverages are widely present in Burkina Faso, with a particularly high prevalence
among locally produced products. The results showed that consumption patterns depend on age and sector
of activity, with the primary sector being the most at risk of engaging in excessive alcohol consumption.
The detection of methanol and other toxic compounds highlights a significant risk to public health. Efforts
to address this issue should prioritize the strengthening of regulatory monitoring systems, particularly for
local production, and the implementation of targeted prevention strategies based on socio-demographic
risk factors. Future research should include larger and more diverse populations, including women, to
provide a more comprehensive understanding of alcohol consumption patterns and associated risks.
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