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ABSTRACT
Alcohol is a psychoactive substance that can lead to addiction; it is a toxic substance with harmful effects on health, society, and nutritional status. A beverage is considered highly alcoholic if it contains more than 20% alcohol by volume. This study aims to assess the nutritional, health, and social status of young people aged 18-35 who consume highly alcoholic beverages in the city of Ngozi.
This is a prospective, analytical study. Data collection took place over a two-month period, from June 1st to July 31st, 2025. Scales and measuring tapes were used to measure height and weight in order to calculate BMI. The statistical tests used were: ANOVA, linear regression, chi-square test, and the search for a significant p-value (< 0.05). These tests were accompanied by measures of association such as relative risk and odds ratio.
Our research proved that 80.6% of respondents consume alcoholic beverages, and among them, 39.7% consume hard liquor. The most commonly consumed types of hard liquor are: Kick (24.15%), Vodka (20.45%), Gin (13.64%), and Kanyanga (11.65%).
In addition, the age of initiation of alcohol consumption was under 14 years for 329 respondents (70.9%). The most common reasons for consuming strong alcoholic beverages were: to relax and feel happy (19%), to quench thirst (18.7%), and because their friends drink a lot (10.6%). The results show that 5.6% have developed psychiatric disorders. The pathologies known to the respondents were: hypertension (2.8%), diabetes (6.9%), alcoholic hepatitis (0.7%), and cirrhosis (1.2%). The visible symptoms of alcohol abuse were headaches (31.6%), vomiting (17.7%), memory problems (16.5%), diarrhea (11.4%), and gait disturbances (13.9%). 12.5% ​​of respondents have a BMI below 18.5 (malnutrition). For those who consume alcohol, there are significant differences depending on whether they consume strong or non-alcoholic beverages.
The incidence of chronic diseases among respondents who consume hard liquor is 43/184 (23.4%); it is 17/280 (6.1%) and 4/112 (3.6%) among respondents who do not consume any type of alcohol.
In brief, the relationship between hard liquor consumption and nutritional status is complex and multidimensional. It is essential to address these issues in an integrated manner to develop effective solutions to promote the health of young people.
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I. INTRODUCTION
[bookmark: _Hlk222085202]Alcohol use is firmly entrenched in the social landscape of many countries, and nearly 2.3 billion people consume alcoholic beverages in most parts of the world [1]. 
Harmful alcohol consumption usually stems from an individual choice, but it has social and nutritional consequences. The harm suffered by people other than the consumers themselves, for example victims of traffic accidents and acts of violence, but also children suffering from fetal alcohol syndrome, is the most visible manifestation of these consequences in society. The cost of healthcare and crime and the decline in productivity are other adverse consequences [2].










































According to Lottin T, Exbrayat M. (2008), young people represent a vulnerable population with a potential for addiction. Pathologies associated with alcohol consumption affect eating behavior, for which alcoholic beverages can serve as a food substitute to alleviate feelings of hunger [3]. 
In Burundi, young people consuming alcohol consider it as a source of pleasure. The pleasure of being with friends, having fun, and trying to discover new things. Most consumers use it in moderation and enjoyment, in other words, in a way that does not harm themselves or others [4]. 
Thus, alcoholic beverages occupy an important place in burundian culture. Various alcoholic drinks are consumed, but what is the most concerning is that they are consumed largely by underage youth. It is especially in terms of abusive behavior that these trends are worrying. Despite the over-reporting of alcohol consumption among young people in recent years, adults remain the heaviest consumers [4].

To illustrate this, a 2017 study conducted by the Burundi Guides Association (AGB) and the Burundi Scouts Association (ASB) on alcohol consumption in Kayanza (Kayanza, Gatara, and Matongo communes) and Cankuzo (Cankuzo, Kigamba, and Mishiha communes) revealed that even children under 14 years of age consume alcohol in big ratio (66.7%), and 83.9% of them started drinking at a very young age.  Consumption increases with age. Nine out of ten people (9/10) consume alcohol in the over-24 age group [4]. 
This study on "the nutritional, health, and social status of young people aged 18-35, both female and male who consume strong alcoholic beverages in the city of Ngozi" is essential for promoting better health and social well-being. It will not only help to reduce the risks associated with alcohol consumption, but also to strengthen prevention and education initiatives within communities.

II. METHODOLOGY[Where the method with modern references]

II.1. Study Location 
The study took place in the city of Ngozi, located in northern Burundi. It is the capital of Butanyerera Province, one of the country's five provinces. 

II.2. Sample Size Calculation 
Schwartz's formula was used for the  determination of sample size [5] :   
n = [image: ]
n = sample size; z = z-score at 95% (1.96); p = prevalence of malnutrition due to deficiency (0.5); e = margin of error (0.05). 
Therefore, n = 384.16, or 384
Considering the cluster effect, the sample size was multiplied by the cluster effect d=1.5. The sample size then becomes 384 x 1.5=576.

II.3. Sampling Technique 
The route-based sampling method, or Politz method, was used. Starting from randomly chosen points on a map, the interviewer is given strict rules regarding the route to follow [6]. 
For this purpose, the starting point was the Muremera market on National Route 6 (RN6), the road leading to the central market of Ngozi. This starting point was randomly selected from a total of three points (the three entrances to the city of Ngozi coming from Bujumbura, one from Gitega, and one from Muyinga or Kirundo). Both paved and asphalt roads were considered. At the first intersection, we turned left, and at the second intersection, we turned right, alternating between the two.                                                                                  Only houses occupied by households were considered, and the individuals interviewed were those aged 18 to 35 [How many samples used /each age].
. 

II.4. Data Collection, Tools Used, and Informed Consent 
Data were collected through a comprehensive survey questionnaire. After providing information and obtaining verbal informed consent from the respondent, emphasis was placed on their freedom of expression. Participation was voluntary, as each respondent spoke freely, which demonstrated the reliability of the results. 
Thus, each young person [Any age]  in the sample was interviewed using systematic, non-random recording. For this purpose, the SCARE scale and a measuring tape were used to measure height in order to calculate BMI, facilitating the classification of nutritional status. 
Body Mass Index (BMI) is the preferred indicator for measuring nutritional status of adults who are neither pregnant nor breastfeeding. BMI is calculated by dividing an individual's weight (in kg) by their height (in meters) squared [7]. 
Furthermore, due to the bivariate analysis, we classified malnutrition into undernourished (BMI less than 18.5) on the one hand, and good nutritional status or overweight (BMI greater than or equal to 18.5) on the other hand. 
II.5. Administrative considerations and Informed Consent
We requested a data collection letter from the University of Ngozi, which was then sent to the administrator of the Ngozi commune.
This latter provided us with the data collection authorization letter, which was then sent to the neighborhood chiefs in the city of Ngozi. Following this, we personally met with young people in their homes within the city of Ngozi. Each young person was interviewed, and their weight and height were measured.
After providing information and obtaining verbal informed consent from the respondent, emphasis was placed on respecting their freedom of expression. Participation was voluntary, as each respondent spoke freely, this demonstrated the reliability of our results.
II.6. Statistical tests
The statistical tests used were:
1. ANOVA was used to test variables such as weight, height, and BMI.
2. Linear regression was performed, using Pearson's correlation coefficient (r).
3. The chi-square test was used to calculate the relationship between dependent and independent variables. [How many samples used /each age].


4. The p-value was also used, with a p-value < 0.05.

For binary variables, these tests were accompanied by measures of association such as relative risk and odds ratio to assess the impact of alcohol on nutrition and other factors.
The relationship between the dependent variable and the various independent variables will be analyzed using the chi-square (independence test) test at a 95% confidence level. 
Following the descriptive analysis, a bivariate and multivariate analysis was performed using simple logistic regression, with a 5% alpha risk (p = 0.05), to analyze the relationship between the dependent variable and the independent variables. 
This analysis involved calculating the odds ratio (OR) and its 95% confidence interval. Variables with an OR confidence interval other than 1 (p < 0.05) were considered statistically significant.

II.7. Data Analysis 
The data was analyzed using SPSS software. For quantitative variables, the mean ± standard deviation will be calculated when the distribution is normal; otherwise, the median ± interquartile range will be used. For qualitative variables, we will calculate the frequency and percentage of each category. 














III. RESULTS AND DISCUSSION 
III.1. Sociodemographic characteristics of respondents 
Table 1: Respondent identification
	Respondent identification

	Age range
	Frequency N=576
	%

	18 to 25 years
	240
	41,7

	26 to 35 years
	336
	58,3

	Sex

	Male
	321
	55,7

	Female
	255
	44,3

	Marital status

	In a relationship
	289
	50,2

	Single
	287
	49,8

	Number of people in the household

	More than 6 people
	264
	45,8

	6 people or less 
	312
	54,2

	Accommodation

	Living with parents 
	320
	55,6

	Own accommodation
	256
	44,4

	Educational level

	Low (no level, did not go beyond 6th grade)
	376
	65,3

	High (Secondary and above)
	200
	34,7

	Occupations

	Farmers 
	320
	55,6

	State employee
	72
	12,5

	Bicycle taxi or Motorcycle taxi
	32
	5,6

	Baggage porters
	56
	9,7

	Land brokers and Others 
	49
	8,5

	Sex Worker
	47
	8,2

	Religion

	Catholic
	351
	61,0

	Muslim
	104
	18,1

	Protestant
	121
	21,0


The respondents were 41.7% between 18 and 25 years old, with an average age of 26.75 years. Males represented 55.7%. Nearly half of the respondents (50.2%) were in a relationship. 54.2% lived in households with more than six people. 65.3% of respondents had not completed secondary school (6th grade). The majority of our respondents (55.6%) identified as farmers. The Catholic religion was predominant, with 61% of respondents adhering to it [Table 1].
In the study of Bisimwa Rusaki M. et al. (2024) [10], 60.49% had a secondary education; 19.75% a primary education; 11.11% had no formal education; and only 8.65% of these same respondents had attained university level. 62.97% were male and 60% (37.03%) were female. 74.07% were single and 42% (25.93%) were married.
In Mbira C.'s (2014) [number in references list],  series on alcohol consumption among students: Survey of FMPOS students, the most represented age group was 18 to 23 years old. Males were the most represented at 55%. The majority of respondents had their own accommodation, at 56%. Most of the respondents interviewed were married, at 90% [8].
III.2. Alcohol and strong alcoholic beverages (SAB)
Table 2: Alcohol consumption and type of alcohol consumed

	Alcohol consumption
	Type of alcohol consumed
	Frequency
	%

	Yes (464 respondents, or 80.6%)
	Brarudi beers, Brewery beers  (a) (≤ 6%) 
	181
	39,0

	
	Beers sold in plastic bottles (b) (≤ 16%) 
	23
	5,0

	
	High-alcohol beverages (c) (≥ 20%)
	28
	6,0

	
	(a) + (b) + (c)
	60
	12,9

	
	(a) + (c)
	96
	20,7

	
	(a) + (b)
	76
	16,4

	No  (112 respondents, or 19.4%)



In our study, our results show that 80.6% of respondents consume alcoholic beverages, among them 184 respondents (39.7%) consume strong alcoholic drinks [Table 2]. 
In the study of Gisle L. et al. (2025) [9], in 2024, 78.2% of the population consumed alcoholic beverages, a rate similar to 2018 (76.6%).
In the Collective Expertise Collection, Inserm (2021), the estimated prevalence of strong alcoholic beverage consumption in the CONSTANCES cohort was highest in 2014 among subjects under 35 years of age (30.7%) [11]. Where is ref. [10]
Remaining to Mbira C.'s series (2014) [8], a prevalence of alcoholism of 61.6% was found among students who participated in the survey. Beer (27%), champagne (21%), vodka (40%), whisky (20%), wine (14%), martini (7%), and rum (5%) were the preferred alcoholic beverages of the students surveyed. According to a study by the LINK Institute, alcohol consumption in 2009 among the 16-34 age group falls into three main categories: beer, wine, and spirits, which together account for nearly 95% of alcohol consumed [12]. 
In Inserm (2021), the most frequently consumed alcoholic beverages among teenagers are hard liquor (whisky, vodka – between 70 and 80% of those who reported drinking in the previous month consumed them), followed by beer (approximately 70%), champagne (less than 60%), and then wine (more than 50%) [11].

Table 3: Types of Strong Alcoholic Beverages (SAB) consumed
	Type of strong alcoholic beverages
	Frequency
	%

	Kanyanga (42%)
	41
	11,65

	Vodka (42%)
	72
	20,45

	Cognac (42%)
	33
	9,38

	Rhum (40-43%)
	16
	4,55

	Gin (40-46%)
	48
	13,64

	Kick (42%)
	85
	24,15

	whisky (40-50%)
	24
	6,82

	Liquors (25-40%)
	33
	9,38

	Total responses
	352
	100,00



The most consumed types of strong alcoholic beverages are: Kick (24.15%), Vodka (20.45%), Gin (13.64%), and Kanyanga (11.65%). The remaining percentages are below 10%. 

Table 4: Distribution of respondents who consume alcohol according to their level of alcoholic beverage consumption

	Level of alcoholic beverage consumption
	Frequency
	% 

	Low 
	119
	25,6

	Medium 
	104
	22,4

	High
	241
	52,0

	Total
	464
	100,0



Alcohol consumption levels were high according to 241 respondents (52%), and medium according to 104 respondents (22.4%) [Table 4]. 
The health effects of alcohol depend on the quantity and frequency of consumption, as well as the consumption pattern (episodic, chronic) [11]. 
Richard et al. 2014 [13], reported monthly binge drinking among 28% of female students (19% in 2010; 11% in 2005), repeated drunkenness among 28% (19% in 2010; 8% in 2005), and regular drunkenness among 11% (7% in 2010; 2% in 2005). 
Early consumption, estimated by the alcohol use of 15-17 years old, seems stable relative to 2010: 15% of teenagers of this age consume alcohol every week, 34% have experienced an episode of binge drinking (defined as having 6 or more drinks on the same occasion) during the year and 16% every month [13].

Figure 1: Age of Alcohol Initiation 

The age of alcohol initiation is under 14 years for 329 respondents (70.9%). It is between 14 and 17 years for 96 respondents (20.7%), and 18 years and over for 39 respondents (8.4%) [Figure 1]. 
In the study by Gisle et al. (2025) [9], more than one out of four consumers (26.6%) admitted to having started before the age of 16 in 2024. Among young people aged 15-24, 56.3% are early users (< 16 years old) compared to 45% in 2018. Consumption habits vary according to certain social norms.
In the Collective Expertise Collection, Inserm (2021); among teenagers, surveys conducted by the French Monitoring Centre for Drugs and Drug Addiction (OFDT) since the 2000s, and for the first two combined in the class-based system, provide information on the level of alcohol consumption of young people aged 12 to 17 on a regular basis (every 2 to 4 years) [11]. 





Figure 2: Visible Symptoms of Abuse 
The results in figure 2 show that out of a total of 632 responses, the visible symptoms of abuse were headaches (31.6%), vomiting/anorexia (17.7%), memory problems (16.5%), diarrhea (11.4%), gait disturbances (13.9%), and sometimes sores/muscle pain of unknown cause (8.9%) [Figure 2]. [Where the ref. 14]
In the CAPES study (2023) [15], headaches accounted for 4.6% of all young people. However, it was noted that alcohol consumers experienced other health problems that non-consumers did not. These include accidents/injuries (1.7%), headaches (6.1%), and problems with blood pressure (0.9%) and throat (0.9%). These health problems, experienced only by alcohol consumers, could be related to alcohol consumption.



Figure 3: Abnormal Behaviors Due to Alcohol Consumption 
The results in figure 3 show that out of a total of 696 responses, the following abnormal behaviors were reported as follows: aggression (6.9%), shame (66.7%), sadness (16.1%), and hilarity (10.3%) [Figure 3]. 
Bisimwa, et al. (2024) [10], reported the bad behavior observed among young consumers of strong alcoholic drinks was: uncontrolled speech (56.79%), baseless fights (27.78%), spending days and/or nights in the street (12.34%) or sadistic behavior towards others (3.09%).
Finally, it should be noted that studies have shown that the psychotropic pharmacological action of alcohol is not the only effect linked to violence. Alcohol can thus be consumed with the aim of committing violence or of preemptively justifying planned violent acts [15]. 
Some recent work in experimental psychology shows that a drinker's anticipations of the effects of future consumption have a significant impact on their aggression in response to provocation from a third party, even when the ingested beverage is ultimately a placebo [15]. 

Table 5: Distribution of survey responses according to the reason for consuming strong alcoholic beverages

	Reason for consuming strong alcoholic beverages

	Frequency
	%

	To relax and feel happy 
	144
	19,1

	To quench my thirst 
	141
	18,7

	Because I don't dare refuse 
	32
	4,2

	Because I like the taste 
	24
	3,2

	Because it's the only way to "let loose" at a party 
	63
	8,4

	Because the people I hang out with drink a lot 
	80
	10,6

	To celebrate an event 
	8
	1,1

	To forget my worries or cope with heartbreak 
	40
	5,3

	To boost my confidence or feel more at ease 
	24
	3,2

	To get "high" 
	53
	7,0

	When I'm angry 
	56
	7,4

	Because I have nothing else to do 
	72
	9,6

	Out of habit
	16
	2,1

	Total responses
	753
	100,0



Among the responses given, the most common reasons for consuming hard liquor were: to relax and feel happy (19%), to quench thirst (18.7%), because their friends drink a lot (10.6%), because they have nothing else to do (9.6%), because it's the only way to "let loose" at a party (8.4%), and when they are angry (7.4%). Other reasons, such as not daring to refuse, taste, celebrating an event, forgetting worries or coping with grief, boosting confidence or feeling more at ease, getting drunk, and habit, were less common, at less than 6% [Table 5]. 
Lumière (2018) [16] found that for 67.3% of the subjects surveyed, among the problems cited which promote the abusive consumption of strong alcoholic beverages in the commune of Kadutu are: the very low price, the place of consumption always hidden and youth unemployment.
Mbiya, (2014) [17], showed that the reasons for consuming hard liquor were related to pleasure, blind imitation, and stress relief. 
Kayaninziire, (2008), in his work entitled "CAP on Alcoholism Among Secondary School Students in the Goma Commune," showed that alcohol consumption among adolescents is caused by bad company [18]. 
In Mbira C.'s series (2014) [8], "the only way to have a blast" was the most frequently cited reason by consumers, at a frequency of 25.8% of cases, followed by 22.6% to celebrate an event, 12% to get high, and 8.2% to relax. 
In the study conducted by CAPES (2023), data analysis shows that 69.1% of young people consume alcohol simply for pleasure or relaxation [14].

[bookmark: _Toc205402078][bookmark: _Toc213620157][bookmark: _Toc214742005][bookmark: _Toc217639031]Table 6: Distribution of respondents according to psychiatric disorders

	Psychiatric disorders
	Frequency
	%

	Yes
	32
	5,6

	No
	544
	94,4

	Total
	576
	100,0

	Chronic diseases
	
	

	Yes
	64
	11,6

	No
	512
	88,4

	Total
	576
	100,0



In light of this table, 32 respondents, or 5.6%, developed psychiatric disorders and 64 respondents, or 11.6%, presented with chronic pathologies.
Table 7: Distribution of respondents' responses according to pathologies known to be chronic

	Pathologies known to be chronic
	Frequency
	%

	High blood pressure 
	16
	2,8

	Diabetes 
	40
	6,9

	Alcoholic hepatitis 
	4
	0,7

	Cirrhosis 
	7
	1,2

	I don't know
	512
	88,4

	Total responses
	579
	100,0



Among the responses given, the pathologies known to the respondents were: hypertension (2.8%), diabetes (6.9%), alcoholic hepatitis (0.7%), and cirrhosis (1.2%). It should be noted that 512 respondents, or 88.4%, did not know whether they had a chronic condition [Table 7]. 
In the study by Gisle L, et al. (2025) [9], in 2024, 9.9% of respondents reported having alcohol-related health problems in the 12 months preceding the survey, an increase compared to 2018 (7.0%). Among those who consumed alcohol, 2.6% had already consulted a healthcare professional for a problem related to their consumption.
In the Mbira C. study (2014) [8], the level of information among respondents questioned about the harmful effects of alcoholism in the development of specific pathologies such as liver cancer (58.1%), liver cirrhosis (53.6%), and hypertension (51.2%) was quite good. 
However, gaps exist, particularly regarding the role of alcohol in the development of cardiomyopathies (38.7%), cancers of the upper aerodigestive tract (37%), anxiety (22.1%), malnutrition (15.2%), acute gastritis (30.8%), alcoholic hepatitis (42.5%), malnutrition (23.9%), eating disorders (21.4%), neurosis (14.5%), gastroesophageal reflux disease (GERD) (33.5%), hepatic steatosis (14.2%), and arrhythmias (32.9%) [8]. 

Alcohol is a drug, a carcinogenic molecule, and toxic to many organs, its toxicity partly mediated by its metabolite, acetaldehyde. Alcohol consumption is directly or indirectly responsible for approximately sixty diseases, and alcohol is found in 200 items of the International Classification of Diseases (ICD-10) used in the French national hospital discharge database (PMSI) [11]. 

The PubMedCentral PMC-alcohol model explicitly considers ten conditions whose incidence varies according to the volume and/or habits of alcohol consumption. These conditions are: alcohol use disorder; injuries; liver cirrhosis; liver cancer; epilepsy; ischemic heart disease; cerebrovascular diseases; esophageal cancer; cancers of the mouth and oropharynx; and breast cancer. According to the most recent WHO estimates at the time the model was defined [19], this group of diseases accounts for approximately 98% of fatal strokes and 93% of alcohol-related deaths.

[bookmark: _GoBack]

Figure 4: Changes in Eating Behavior 

A change in eating behavior was observed in 208 respondents (44.8%) following the consumption of alcoholic beverages.








III.3. Statistical Analysis



Figure 5: Nutritional status

From this figure, 72 respondents, or 12.5%, have a BMI lower than 18.5 (malnutrition /undernutrition).

Table 5: Anthropometric variables with their means and standard deviations, categorized by nutritional status.
	Variables
	Mean
	Standard deviation 
	P 


	Height
	Undernutrition
	1,66
	0,05
	0,00


	
	Normal
	1,56
	0,12
	

	Weight 
	Undernutrition
	48,11
	2,86
	

	
	Normal
	58,9
	9,84
	

	BMI
	Undernutrition
	17,4
	0,47
	

	
	Normal
	23,97
	3,36
	



Weight, height, and BMI are highly significant, with a p-value of 0.00, depending on nutritional status (presence or absence of malnutrition). The ANOVA test shows a large and significant difference between these three variables.

[image: ]

Figure 6: Graphical visualization of a regression line 
The correlation is 0.46, which is between 0.2 < r < 0.5, meaning the correlation is moderate. According to Rejaibi. (2022) [20], the strength of the correlation between two variables is interpreted as follows: r < 2 = weak; 0.2 < r < 0.5 = moderate; 0.5 < r < 0.7 = strong; and r > 0.7 = very strong.


[image: ]
[bookmark: _Toc214742001]
Figure 7: Standardized residual regression for respondents who consumed strong alcoholic beverages 

This figure shows that it follows a normal Gaussian distribution, meaning that taller individuals tend to have a higher weight. This contrasts with the malnourished respondents, who are likely taller but whose weight is not proportional to their height, as it falls outside the Z-score range of -2. 

Table 6: Distribution of respondents according to malnutrition and alcohol consumption

	 Alcohol intake/ Undernutrition (BMI˂18.5)
	Yes
	No
	Total

	Yes
	64
	400
	464

	No
	8
	104
	112

	Total
	72
	504
	576



The incidence of malnutrition with BMI less than 18.5 is 13.8% (64/464) among respondents who take alcohol, it is 7.1% (8/112) among respondents who do not take alcohol, with P = 0.035, OR of 2.080 and chi-square of 3.92 [Table 6]. 
Les relations entre la consommation d’alcool et la nutrition revêtent plusieurs aspects par altération du métabolisme, par l’altération de l’absorption, par l’apport calorique insignifiant, etc  [21].
Alcohol can have a direct effect on nutritional status, leading to malnutrition through substitution of other nutrients, or even changes in eating behavior. Indirectly, alcohol consumption can lead to malnutrition through poor digestion or malabsorption linked to organic complications (liver, pancreas, small intestine).  In fact, a large part of alcohol-related malnutrition is a consequence of cirrhosis [22]. 

Interactions also exist, with certain nutritional deficiencies or problems increasing the effects of alcohol, and alcohol increasing the effect of nutritional disorders. Undernutrition increases the risk of alcoholic liver disease. Finally, alcohol modifies nutrient metabolism [22].
Table 8 : Distribution of respondents according to alcohol consumption, consumption of strong alcoholic beverages, and sex
	Alcohol consumption/ Sex

	Yes
	No
	Total
	P Value = 0,000
OR = 2,74
RR=1,22
χ2=22,17

	Male
	281
	40
	321
	

	Female
	183
	72
	255
	

	Total
	464
	112
	576
	

	Consumption of strong alcoholic beverages/
Sex
	Yes
	No
	Total
	P Value = 0,001
OR = 1,93
RR=1,50
χ2=10,83

	Male
	128
	152
	280
	

	Female
	56
	128
	184
	

	Total
	184
	280
	464
	


Regarding sex, the incidence of alcohol consumption was 87.5% (281/240) in males and 71.8% (280/336) in females, with a P= 0.00, an OR of 2.74, a relative risk (RR) of 1.22, and a chi-square of 22.17. The incidence of strong alcoholic drinks was 45.7% (128/280) in males and 30.3% (56/185) in females, with a p-value of 0.00, an OR of 1.93, an RR of 1.50, and a chi-square of 10.83 [Table 8].
There is a very significant difference. The probability of being a consumer is higher for men than for women, which aligns with the findings of several authors.
In the study by Gisle et al. (2025) [9], alcohol consumption was more prevalent among men (82.2%) than among women (74.3%), but the gap between the two has narrowed since 2018, mainly due to a higher proportion of female drinkers (74.3% of women versus 70.1% in 2018). Women were still more likely than men (14.9% > 9.3%) to have never consumed alcohol in 2023-24.
In Mbira's series (2014) [8], in the comparative analysis of alcohol consumption between boys and girls, one trend emerges repeatedly: men are heavier consumers of alcohol (67% of men versus 55.1% of women). This author explains that there is what could be called a "typical male consumption of alcoholic beverages"; this most often involves group consumption. This male predominance could be linked to sociocultural norms.
In the Collective Expertise Collection, Inserm (2021) [11]; on average, during adolescence boys still consume more alcohol than girls, but the ratio between the sexes has decreased over time. Boys, on the other hand, still tend to have higher levels of regular consumption, i.e. 10 times or more in the month (sex ratio in 2017=2.62), or to present repeated binge drinking, i.e. 3 times or more in the month (1.99) or regular binge drinking (defined as having drunk 6 or more drinks on a single occasion), i.e. 10 times or more in the month (4.28).
In the 2015 study by Basset and Rigaud, [23], among men, binge drinking peaks between the ages of 25 and 34: two-thirds (67%) experienced at least one episode of heavy episodic drinking in the past year, 37% every month, and nearly half reported at least one episode of drunkenness in the past year (47%). Among women, such drinking most often occurs before the age of 25: 43% of 15-24 year olds experienced at least one episode of heavy episodic drinking in the past year, 19% every month, and a third (34%) experienced drunkenness in the past twelve months. 38% of 15-75 year olds reported at least one episode of heavy episodic drinking in the past year, significantly more than in 2010 (36%), particularly among women (24% vs. 21%; p < 0.001).

Table 9: Distribution of respondents according to malnutrition and some associated factors
	 Taking highly alcoholic beverages/Undernutrition
	Yes
	No
	Total
	P /OR/
Chi-square

	Yes
	40
	144
	184
	P = 0,00
OR =2,96
χ2=16,19

	No
	24
	256
	280
	

	Consumption level
	P = 0,00
χ2=69,29

	Bottom
	0
	120
	120
	

	Average
	1
	104
	105
	

	High

	63
	176
	239
	

	Alcoholic habit
	P = 0,01
χ2=13,74

	Regularly, every day
	17
	88
	105
	

	Often
	47
	240
	287
	

	Rarely
	0
	72
	72
	

	Total
	64
	400
	464
	



The incidence of undernutrition with BMI less than 18.5 is 21.7% (40/184) among respondents who take highly alcoholic drinks, it is 8.6% (24/280) among respondents who take alcohol but not highly alcoholic drinks [References], with (P=0.00), (OR=2.96) and (χ2=16.19) [Table 9]. 

Regarding the level of consumption, the incidence of malnutrition with BMI less than 18.5 is 26.4% (63/239) among respondents with a high level of alcohol consumption, it is 1% (1/105) among respondents with an average level of alcohol consumption, with (P=0.00) and (χ2=69.29).
Romero et al. 2004 [24], in his study, among excessive consumers hospitalized for complications of alcohol poisoning, severe malnutrition was observed: insufficient protein intake, signs of protein malnutrition, low body mass index (BMI), thin tricipital skin fold, reduced muscle mass. In a study of hospitalized chronic excessive consumers (n = 60), 33% had myopathy defined by atrophy of the muscle fiber on biopsy. These subjects are the most malnourished (100% malnourished vs. 34.6%, vs. 23.6%; the tricipital skin fold as well as brachial circumferences and surface area are also significantly reduced. 
At the tissue level, alcohol replaces normal substrates, with the liver being the most affected organ. Malnutrition is a primary etiological factor of hepatic dysfunction [21]. 
However, alcohol causes cirrhosis in primates even with an adequate diet and fatty liver or damage in humans even in the absence of nutritional deficiency. Protein malnutrition reduces the secretion of lipoproteins, which potentiates hepatic storage of lipids under the direct effect of alcohol. However, even with a protein-enriched diet, alcohol causes significant changes in lipids in the liver [21]. 
At the same level of alcohol consumption, malnourished excessive consumers have a higher blood alcohol level which lasts longer than normally nourished individuals [21]. 
The great variability in the nutritional status of excessive consumers, however, reflects differences in their diet, their socioeconomic status and their organic complications.

Table 10 : Consumption of highly alcoholic beverages during meals / Malnutrition (BMI˂18.5)
	[bookmark: _Hlk220432507]Taking highly alcoholic drinks during meals / undernutrition
	Yes
	No
	Total
	P /OR
/ Chi-square

	never 
	24
	48
	72
	P = 0,01
χ2=27,26

	sometimes 
	9
	16
	25
	

	often 
	7
	16
	23
	

	Always
	0
	64
	64
	



The incidence of undernutrition with BMI less than 18.5 is 33.3% (24/72) among respondents who take highly alcoholic drinks with empty sales, it is 0% among respondents who take highly alcoholic drinks when they have eaten, with (P = 0.00) and (χ2 = 27.26) [Table 10]. 
According to the report by Druck AG, Hünibach??? (2018) [25] via the Swiss Institute for the Prevention of Alcoholism and Other Drug Addictions, the faster alcohol enters the bloodstream, the faster the blood alcohol level will rise, and the faster one will become drunk. Conversely, the concentration of alcohol in the blood rises more slowly when its passage through the stomach is also slowed, which is primarily the case after eating. The digestion of food in the stomach means that the alcohol also remains there longer and thus reaches the intestines more slowly.
Table 10: Distribution of respondents according to psychiatric disorders and chronic illnesses and according to the type of alcohol
	Psychiatric disorders/
Type of drink
	Yes
	No
	Total
	P /OR
/ Chi-square

	SAB
	26 
	158
	184
	χ2=38,59
P =0,00

	No SAB
	6
	274
	280
	

	No alcoholic beverages consumed
	0
	112
	112
	

	Total
	32
	544
	576
	

	Presence of chronic pathologies
/ Type of beverage

	SAB
	43
	141
	184
	χ2=41,64
P =0,00

	No SAB
	17
	263
	280
	

	No alcoholic beverages consumed
	4
	108
	112
	

	Total
	64
	512
	576
	


The incidence of psychiatric disorders among respondents who consume strong alcoholic beverages (SAB) is 26/184, or 14.1%; it is 6/280, or 2.1%, and there is no incidence among respondents who do not consume any type of alcohol. The chi-square value is 38.59 ≥ 5.99 (theoretical chi-square with df = 2) and p = 0.00 (< 0.05), which shows that the type of alcohol is associated with psychiatric disorders [Table 10].
The results in Table 10 show that the incidence of chronic diseases among respondents who consume strong alcoholic beverages is 43/184, or 23.4%; it is 17/280, or 6.1%; and it is 4/112, or 3.6%, among respondents who do not consume any type of alcohol. The Chi square is 41.64 (≥ 5.99) and p = 0.00 (<0.05), which shows that the type of alcohol has a significant influence on the excessive occurrence of chronic diseases such as hypertension, diabetes, alcoholic hepatitis, and cirrhosis [Table 10].
In the study conducted by Hannachi (2022) [26], the results also demonstrate that the consumption of these highly alcoholic beverages has a negative impact on health (88%), leading to various diseases such as cancer, diabetes, obesity, osteoporosis, etc.



Rehm and Roerecke, 2017 [27] published an overview of the results of epidemiological studies on the impact of alcohol consumption on cardiovascular disease, cerebrovascular disease, diabetes, cancer, and infectious diseases.

[bookmark: _Toc205402096]VI. CONCLUSION 
To sum up what have been discussed above, our research proved that 12.5% of respondents have a BMI below 18.5 (undernutrition). For those who drink alcohol, there are significant differences following the consumption of highly alcoholic or non-alcoholic beverages. The relationship between consumption of highly alcoholic beverages and nutritional status is complex and multidimensional. It involves economic, social and health factors that interact to worsen the living conditions of individuals and communities. It is essential to address these issues in an integrated manner to develop effective solutions in view to promote the health of young people.
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Frenquency	Less than 14 years (70.9%) 	14-17 years (20.7%) 	18 years and over (8.4%)	329	96	39	Frenquency	Headaches (31.6%) 	Vomiting/anorexia (17.7%) 	Memory problems (16.5%) 	Diarrhea (11.4%) 	Imbalance when walking (13.9%) 	Sometimes muscle sores/pain without knowing the cause (8.9%)	200	112	104	72	88	56	Frenquency	Aggression (6.9%) 	Shame (66.7%) 	Sadness (16.1%) 	Hilarity (10.3%)	48	464	112	72	
Frequency N=464	Yes (44,8%) 	No  (55,2%)	208	256	
Frequency N=576	Yes (BMI 	<	 18.5) (12.5%) 	No (87.5%)	72	504	image2.png
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