



Nutritional status and eating habits of Adolescents in Marcory, Côte d'Ivoire: A School-based Cross-Sectional Study



.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT 

	Aims: Adolescence is a period of growth and physiological transformation that requires nutritional intake tailored to specific needs. However, with the expansion of the food industry, teenagers are exposed to high consumption of processed foods, which could cause health problems. 
Study design: This cross-sectional study aimed to determine the nutritional status and eating habits of students in a high school.
Place and Duration of Study: this study was conducted at Victor Amangou high school in Marcory, Abidjan district, during the school year between November 2022 and April 2023. 
Methodology: The study was conducted with 418 students aged 12 to 18 from the Amagou Victor Modern High School in Marcory. The students' eating habits was determined with a structured, pretested questionnaire.  Nutritional status was determined after calculating the body mass index which was related to the corpulence curve, taking into account gender and age.
Results: The average BMI was 20.27 ± 4.29 kg/m². Students of normal weight represented 77% of the respondents. Conversely, underweight, overweight, and obese students represented 11%, 7.2%, and 4.8% of the students surveyed, respectively. Students' eating habits were low because 98.6% of them had a low dietary diversity score, 62.0% had low frequency of meals. 
Conclusion: It is therefore necessary to conduct awareness campaigns on healthy eating, eating habits, and physical activity among students.
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1. INTRODUCTION 

Nutrition is the ingestion of food to provide the body with its nutritional needs. It is also defined as the act of eating, that is, a process by which living beings consume different types of food to obtain the necessary nutrients for the development and health of their bodies. Nutrition has been the subject of numerous studies (Pech et al., 2023).
During the 1980s, some food sociologists introduced concepts such as the Americanization and deconstruction of French eating habits (Hébel, 2007). This period saw the emergence of food modernity (Pech et al., 2023). This research has had a considerable impact on the study of meals, which has flourished since the 1980’s.
Eating behavior, on the other hand, refers to all of an individual's actions in relation to the food they consume. The main physiological function of this behavior is to ensure the supply of energy substrates and biochemical compounds necessary for all the cells of the body (Daddoun et Romon, 2004). This eating behavior thus contributes to the internal and external homeostasis of the individual, that is, to the maintenance of a state of physical, psychological, and social well-being that defines health (Bresson et al., 2001).
Hunger and gender, while physiological factors, are undoubtedly individual factors. Hunger, a physiological need, sometimes leads people to consume whatever is readily available or foods that will satisfy them for a certain period of time (Bellisle, 2005). Two other important determinants influencing young people's habits are age and sex. Indeed, surveys have revealed a deterioration in diet quality and a decline in breakfast frequency with age (Hoyland et al., 2012), as well as an increase in snacking.
Young people thus use their food to construct a desirable social image that conforms to peer and societal norms. This socialization allows them to integrate into a chosen group of friends based on individual or shared interests, as the case may be. Several studies have examined this topic. One such study aimed to explore the meanings and values ​​that young people aged 13 to 16 attribute to the food and drinks they consume in their lunchboxes (Stead et al., 2011).
However, at this stage of life (adolescence), young people undergo significant physical changes, with very high energy and nutritional needs that promote their full development (Croll et al, 2001). Needs can be defined as the amount of nutrients required to ensure the maintenance, metabolic and physiological functioning of a healthy individual, including the needs related to physical activity and thermoregulation, as well as the additional needs required during certain periods of life such as growth, gestation and lactation (Szekely, 2009).
Each individual's daily diet must provide a sufficient quantity of various macronutrients (proteins, lipids, carbohydrates) and micronutrients (vitamins, minerals, and trace elements) to meet all their physiological needs according to sex, age, and physiological state. This diet faces challenges such as food hygiene and the quality of food selection, which can impact the nutritional value of the food these students consume and lead to food poisoning.
If a young person develops an illness related to food hygiene or the quality of food selection, it will reduce the time spent in class, potentially leading to poor academic performance. Therefore, it is necessary to critically examine the diets of young people in Africa, and more specifically in Côte d'Ivoire. The objective of this study is to investigate the eating habits and nutritional status of students at the Amagou Victor Modern High School in Marcory.

2. methodology 
This cross-sectionnal study focused on adolescents (ages 12 to 18) at the Amagou Victor Modern High School in Marcory. Sampling was conducted using a non-random and exhaustive method, ensuring that all students aged 12 to 18 who were not exempt from physical education and who agreed to participate were included. A total of 418 students participated in the survey after providing their written informed consent. A structured, pretested questionnaire was developed by researchers specialized in nutrition, physical activity, and sociology. A preliminary survey was conducted with 30 students aged 12 to 18 at the Cocody Modern High School, a school with a similar student population to the Amagou Victor Modern High School in Marcory. This preliminary survey helped validate the questionnaire.
The questionnaire comprised two parts: anthropometric parameters (4 questions) and eating behavior (35 questions). The section on eating behavior focused primarily on eating habits (11 questions), frequency of food consumption (19 questions), and meal times (5 questions).
To operationalize the variables, a questionnaire scoring system was developed to assess students' nutritional status and eating habits. Two rating levels were established for each question: 1 for true and 2 for false. Good eating habits were defined when the respondent consumed daily meals at times specified by the study: 6:00 to 8:00 a.m. for breakfast, 11:00 a.m. to 1:00 p.m. for lunch, and 5:00 to 7:00 p.m. for dinner.
Regarding food consumption frequency, a good food frequency consumption was established when the respondent ate at least three meals a day (breakfast, lunch, and dinner). Nutritional status was assessed using four categories: underweight, normal weight, overweight, and obese. Nutritional status was determined after calculating the body mass index. This index was related to the corpulence curve, which was used to determine nutritional status, taking into account gender and age (Thibault et al., 2010).
The dietary diversity score was also calculated by taking into account seven food groups. Students had a good dietary diversity score if they consumed at least 5 food groups during the three days of the survey (Karoune and Dahel-mekhancha, 2015).
A SECA (761) type mechanical scale and a height rod were used to determine anthropometric measurements. These measurements allowed the calculation of the body mass index (BMI), which corresponds to the ratio weight/height² (expressed in kg/m²), for assessing the nutritional status of the participants. These indices were interpreted according to the growth charts for ages 0 to 18 years by sex. Statistical analysis was performed using SPSS version 21 software, which allowed the calculation of the various composite variables and the sample sizes followed by the percentages of these variables.

3. results and discussion
3.1 results
3.1.1 Daily Meal Intake 
Table1 presents the analysis of the daily meal intake results for the students surveyed during this study. Regarding meal intake, the results showed that the majority of students ate breakfast (365; 87.3%), lunch (416; 99.5%), an afternoon snack (294; 70.3%), and dinner (415; 99.3%). The respondents also had a high frequency of meal consumption: 227 (54.3%) for breakfast, 326 (77.99%) for lunch, and 351 (83.97%) for dinner. However, 138 (33.0%) of the students had a low frequency of afternoon snack consumption.

Table 1: Daily frequency of meal consumption 
	
	EFFECTIVES (%)

	Assessment method
	Breakfast
	Lunch 
	Snack 
	Dinner

	
	Meals consumed

	Yes
	365 (87.3)
	416 (99.5)
	294 (70.3)
	415 (99.3)

	No
	53 (12.7)
	2 (0.5)
	124 (29.7)
	3 (0.7)

	
	Meal consumption frequency

	Everyday 
	227 (54.3)
	326 (77.99)
	138 (33.0)
	351 (83.97)

	4 to 5 times /week 
	17 (4.1)
	11 (2.63)
	27 (6.5)
	14 (3.36)

	2 to 3 times / week
	32 (7.7)
	29 (6.93)
	30 (7.2)
	11 (2.63)

	Sometimes
	89 (21.2)
	50 (11.96)
	101 (24.1)
	39 (9.33)

	No 
	53 (12.7)
	2 (0.49)
	122 (29.2)
	3(0.71)



3.1.2 Meal Times
The survey results showed that the proportions of students who eat breakfast, lunch, and dinner at appropriate times are respectively: 171 (40.9%), 350 (83.73%), and 120 (28.7%). Dinner, however, is eaten by the majority of students (295; 70.81%) starting at 8:00 PM.
Table 2: Times of the different daily meals
	Assessment method 
	Effectives (%)

	Breakfast time

	06 to 08 PM
	171 (40.9)

	09 to 11 PM
	194 (46.4)

	I didn't take
	53 (12.7)

	Lunch time

	11H to13 PM
	350 (84)

	14H to16 PM
	66 (15.5)

	I didn't take
	2 (0.5)

	Dinner time

	17 to 19PM
	120 (28.7)

	20 PM and after 
	295 (70.81)

	I didn't take
	2(0.49)




3.1.4 Dietary diversity score
The dietary diversity score was low for 98.6% of pupils. The proportion of pupils with a low SDA was statistically lower than those with a good SDA (98.6% VS 1.4%; p < 0.00) (Table 3).

[bookmark: _Toc114477431]Table 3: Dietary diversity final score (DDSf) over three days
	
	ASSESSMENT METHOD 
	NUMBERS (%)

	
DDS
	Good
	6 (1.4) ***

	
	Fair
	412 (98.6)


DDS : Dietary diversity score (DDS) over three days.

3.1.3 Nutritional Status 
The results showed that the majority of students surveyed were of normal weight (77%). They also showed that underweight, overweight, and obese students represented 11%, 7.2%, and 4.8%, respectively. These results reveal that 23% of the students surveyed have nutritional problems, characterized by underweight, overweight, and obesity.
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Figure 1: Distribution of students according to weight status, based on French body mass index (BMI) guidelines.

3.2 Discussion 
The results revealed that over half of the students surveyed were of normal weight, while a minority had nutritional problems characterized by underweight, overweight, and obesity. This situation is concerning because underweight individuals suffer from malnutrition due to insufficient food intake. Nutritional malnutrition can have several serious consequences, even leading to death if left untreated. Indeed, a study on the association between BMI and mortality showed that a low BMI is linked to an increased risk of mortality (Berrington et al., 2010). In addition, underweight individuals may have low bone mineral density (Fernández et al., 2009; Hasegawa et al., 2011). Decreased bone mineral density can lead to low bone mass and an increased risk of fractures in individuals with constitutional thinness, despite apparently normal bone remodeling (Galusca et al ,2016). Malnutrition can induce immune deficiency and protein deficiency. It causes increased susceptibility to infections and raises the risk of drug toxicity. Undernourished children have a weaker immune system, resulting in a greater risk of infections and poorer wound healing (Secker et al., 2007; Hecht et al., 2015). In the present research conducted among students at the Amagou Victor Modern High School in Marcory, the causes of the students' thinness were not identified. However, the study by Estour et al., (2013) identified constitutional thinness as one of the causes of this condition. This study revealed that constitutional thinness is observed in both sexes, often with a hereditary component, and persists throughout life without any break in the weight curve. Indeed, constitutional thinness is a physiological state of underweight in which neither eating disorders nor the hormonal alterations secondary to malnutrition, classically observed in anorexia, are present (Verney et al., 2017).
	Although overweight or obese subjects were in the minority in this research, this situation raises concerns. Indeed, obesity is defined as an enormous and excessive accumulation of fat in adipose tissue, which can lead to health problems (Taleb, 2011). Obesity, or overeating, is the result of excessive food intake. The excess food is stored by the body as fat. These results could be explained by the fact that overweight and obese students have poor eating habits. In fact, the consumption of sweets, frequent snacking, and a diet high in fat and salt increase the risk of the students surveyed being overweight or obese, as it has been observed in previous studies (Hoyland et al., 2009 ; Szajewska et al., 2010). A study conducted in Côte d’Ivoire on the prevalence of obesity among children enrolled in private and public primary schools in Abidjan found an obesity prevalence of 2.47% and an overweight rate, including obesity, of 10.30% (Fossou et al., 2020). In this study, the children’s weight status varied according to sex, age, place of residence, type of school, and participation in sports. In a study on the nutritional status and eating habits of adolescents in Marrakech (Baali et al., 2012), a higher percentage of overweight adolescents (17.3%) was found than in the present study, where 7.2% of our respondents were overweight. However, the present study shows a higher percentage of underweight adolescents (11%) than of overweight (7.2%) and obese adolescents (4.8%). The results of these two studies remain similar, as the difference in percentages can be explained by the difference in sample sizes (n = 1736 versus n = 418). This is similar to the study in (Baali et al., 2012), where overweight, obesity, and underweight are present. Unlike this present study, Zahe et al. (2017) in their study on the diet, nutritional status and performance of schoolchildren aged 5 to 15 years in the district of Abidjan, highlighted the presence of malnutrition in this category of person with a high prevalence of thinness and overweight/obesity representing respectively 13.6% and 6.8% in Côte d’Ivoire.
This study is not exhaustive, as it did not take into account all schools in the municipality of Marcory. Additional surveys could be conducted in other schools in the municipality and in the city of Abidjan.

4. Conclusion

This research assessed the nutritional status and eating habits of students aged 12 to 18 at the Amagou Victor Modern High School in Marcory. The results showed that 77% of the students at the Amagou Victor High School in Marcory have good nutritional status. However, almost all of them show inadequate eating habits. This study, which provides an overview of the current situation, opens the field of food anthropology for qualitative research and will allow for the analysis of strategies to improve eating habits among adolescents. Large-scale research will highlight the need for a nutritional education program. To facilitate the monitoring and maintenance of healthy habits, healthy lifestyle practices will be strongly encouraged within schools in conjunction with school health services (conferences, discussions, food guides, information days, etc.) with the aim of appropriate prevention.
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