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Abstract  The nutritional transition in African urban settings is driving significant changes in dietary habits, 
exposing populations to a double nutritional burden: persistent micronutrient deficiencies and the rise of metabolic 
diseases. This study aims to describe the dietary behaviours of the adult population in N’Djamena (Chad) to identify 
high-risk nutritional trends. A descriptive cross-sectional study was conducted among adults attending four 
healthcare facilities in N’Djamena. Data were collected using a structured questionnaire covering the frequency of 
consumption of fruits, vegetables, saturated fats, added sugars, salt, and processed foods. Statistical analysis was 
performed using SPSS v30.0, with frequency calculations and graphical representations. The results reveal a very 
high consumption of processed foods (849 individuals reported daily consumption), salt (594), sugars (516), and 
saturated fats (569). In contrast, fruit consumption was low (only 18 individuals reported daily intake), while 
vegetable consumption was relatively favourable (716 often, 391 daily). These findings reflect an unbalanced diet 
dominated by ultra-processed products. This nutritional profile aligns with trends observed in other African capitals 
undergoing dietary transition. Risky behaviours are influenced by market availability, cultural preferences, and 
advertising. The inadequate intake of fruits and excessive salt consumption represent major public health threats in 
urban settings, further exacerbated by weak nutritional regulation. The findings highlight the urgency of a 
multisectoral response combining nutrition education, improved access to healthy foods, regulation of industrial 
food products, and promotion of local food systems. They also advocate for promoting healthy eating through 
community-based, economic, and regulatory interventions, while leveraging healthcare facilities as educational 
platforms. Further multifactorial, biomedical, longitudinal, and interventional studies are needed to explore the 
determinants of dietary behaviours and assess the impact of nutrition policies in the urban Chadian context. 
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1. Introduction 

Non-communicable nutritional diseases, such as type 2 
diabetes, obesity, cardiovascular diseases, and 
dyslipidaemias, have become a growing public health 
concern in sub-Saharan Africa. Once considered an issue 
confined to industrialized societies, these conditions now 
significantly affect urban African populations undergoing 
nutritional transition [1,2]. This transition, extensively 
described by Popkin, refers to a gradual transformation of 
dietary patterns, marked by the decline of traditional diets 
based on unprocessed plant-based foods in favour of 
Westernized diets rich in calories, saturated fats, simple 
sugars, salt, and ultra-processed foods [3]. 

In large cities like N’Djamena, the capital of Chad, this 
shift is particularly evident. The combination of rapid 
urbanization, the globalization of food supply chains, 

aggressive marketing of industrial products, and changing 
lifestyles contributes to a profound dietary shift. A notable 
increase in the consumption of processed foods, industrial 
fats, sugary drinks, and ready-to-eat meals has been 
observed, often at the expense of fruits, vegetables, and 
minimally processed local foods [4,5]. 

This transformation exposes the population to a dual 
nutritional burden: on the one hand, the persistence of 
micronutrient deficiencies due to inadequate fruit and 
vegetable intake; on the other hand, energy 
overconsumption associated with ultra-processed products, 
which is a known risk factor for metabolic diseases [6,7]. 
This situation is particularly concerning given that health 
systems are often ill-equipped to address the rising burden 
of non-communicable diseases. 

Despite the growing significance of this issue, scientific 
data remain scarce in Chad, especially in N’Djamena, 
where studies on urban dietary behaviours are virtually 
non-existent. A better understanding of current nutritional 
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habits is essential to inform preventive policies, 
educational interventions, and regulatory reforms. 

It is within this context that the present study was 
undertaken, aiming to describe the dietary behaviours of 
adults attending healthcare facilities in the city of 
N’Djamena. The main objective is to assess the frequency 
of consumption of various food groups, with a focus on 
high-risk items (processed foods, those rich in fats, sugars, 
and salt) and protective foods (fruits and vegetables), to 
propose concrete strategies for promoting a healthier, 
more balanced diet in the Chadian urban setting. 

2. Materials and Methods 

2.1. Study Design 
This was a descriptive and analytical cross-sectional 

study conducted in an urban context across four (04) 
healthcare facilities in N’Djamena, Chad. The objective 
was to estimate the prevalence of obesity and identify 
associated sociodemographic, behavioural, and clinical 
factors [8]. The cross-sectional nature of the study is based 
on one-time data collection over a defined period (three 
months), without longitudinal follow-up, thereby allowing 
for a snapshot description of the population’s health 
profile and analysis of associations between variables [9]. 

2.2. Study Sites and Period 
The study was conducted over a continuous three-

month period, from September 1 to November 30, 2024, 
in four (04) district hospitals in the city of N’Djamena. 
These facilities were selected due to their central role in 
the management of non-communicable chronic diseases 

and their geographical representativeness across different 
city districts. The selected sites were: 

•  Toukra District Hospital (9th arrondissement) 
•  Farcha District Hospital (1st arrondissement) 
•  Sultan Cherif Kasser Hospital (3rd arrondissement) 
•  Union District Hospital (7th arrondissement) 
These public primary healthcare institutions serve a 

demographically diverse population (in terms of age, 
gender, and socioeconomic status), ensuring sufficient 
variability in the data to explore disparities in obesity 
prevalence across different social and territorial 
contexts [10]. 

2.3. Study Population 
The target population consisted of adults aged 25 to 60 

years residing in the districts served by the selected 
hospitals. Adults within this age range are the most 
exposed to nutritional transitions and urban lifestyle 
changes, making them a key demographic for exploring 
the dual burden of malnutrition [11]. The upper age limit 
of 60 years was chosen to avoid a disproportionate 
influence from age-related chronic conditions. 

2.4. Inclusion and Exclusion Criteria 

2.4.1.1. Inclusion Criteria 
Participants were eligible if they: 
•  Had been living in N’Djamena for at least one year, 

ensuring adequate exposure to the local 
environmental factors. 

•  Were attending outpatient consultations at one of 
the four selected district hospitals. 

•  Were able to provide informed and voluntary 
consent. 

 

Figure 1. Reference Map of the Health Province of N’Djamena City. MSF, 2023 
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2.4.1.2. Exclusion Criteria 
Excluded from the study were: 
•  Hospitalized patients, to avoid bias from severe 

pathological conditions. 
•  Pregnant or breastfeeding women, due to their 

specific nutritional needs. 
•  Individuals unable to respond to the questionnaire 

for medical, cognitive, or linguistic reasons. 

2.5. Sampling and Sample Size 
The study employed systematic random sampling 

within urban healthcare facilities to minimize selection 
bias while ensuring temporal balance in patient 
recruitment. In each hospital, a fixed sampling interval 
was applied, following a random selection of the first 
participant of the day. This approach enabled the 
construction of a representative sample while maintaining 
logistical feasibility in the field [12]. 

A total of 1,270 participants were enrolled, with 
balanced distribution across the four district hospitals in 
N’Djamena, based on their respective patient capacities. 
The minimum required sample size was calculated using 
an assumed prevalence of 50%, a margin of error of ±5%, 
a 95% confidence level, and an anticipated 10% non-
response rate, following standard epidemiological 
recommendations [13,14]. 

The formula used was as follows: 

 
Where n is the sample size, Z is the Z-score (1.96 for 95% 

confidence), p is the assumed prevalence (0.5), and d is 
the desired precision (0.05). 

After adjusting for non-response, the final target 
number was set at 1,270 participants. 

2.6. Ethical Considerations 
Ethical principles were strictly observed to ensure the 

rights, dignity, and safety of participants were protected. 
These principles were applied in accordance with 
international standards for human research, particularly 
the Declaration of Helsinki of the World Medical 
Association [15]. 

In addition, official authorization was obtained from the 
Ministry of Public Health of Chad and the Doctoral 
School Directorate of the University of N’Djamena. 

2.7. Data Collection Procedure 

The data collection was conducted over a three-month 
period, following a rigorous protocol divided into three 
main phases: preparatory, fieldwork, and quality control. 

Initially, the questionnaires were translated into 
Chadian Arabic and Ngambaye, then back translated into 
French following Brislin’s method (1970) [16] to ensure 
linguistic validity. A pre-test was conducted with 20 
patients at the Union District Hospital to assess clarity, 
duration of administration, and technical feasibility using 
the KoboCollect application. Four health workers were 
then trained in a standardized manner on digital data entry, 
survey administration procedures, and anthropometric and 
biological measurement techniques. 

The field phase was implemented across the four 
selected hospitals. Data were collected daily by trained 
agents under the supervision of the heads of outpatient 
consultation services and the general supervisors of the 
health facilities. Each participant completed a structured 
questionnaire covering sociodemographic characteristics, 
dietary habits, physical activity, and medical history [17]. 

Strict quality control was maintained throughout the 
data collection process. Data, entered via KoboCollect, 
were reviewed in real time to identify inconsistencies, 
outliers, or missing values. Weekly supervisory meetings 
ensured methodological compliance. The digital system 
facilitated standardized measurements and minimized data 
entry errors, in accordance with Nampa et al. (2020) [18]. 

Dietary and behavioural data were collected through 
self-reporting, using ordinal scales and simplified dietary 
recalls. The frequencies of fruit, vegetable, saturated fat, 
added sugar, salt, and processed food consumption were 
systematically recorded. This approach enabled a 
comprehensive and reliable assessment of dietary 
behaviours and lifestyle within the study population. 

2.8. Statistical Analysis 
Descriptive analyses were performed using SPSS 

version 30.0. Dietary behaviour variables were 
categorized into five response levels: never, rarely, 
occasionally, often, and daily. Absolute and relative 
frequencies were calculated for each category. Histogram 
charts were generated to illustrate the distribution of 
dietary behaviours. 

3. Results and Discussion 

The results reveal significant nutritional trends within 
the adult population of the city of N’Djamena. 

Table 1. Description of Participants’ Dietary Behaviors 
Dietary Habits Never Rarely Occasionally Often Daily Total 

Fruit Consumption 3 273 565 411 18 1270 
Saturated Fat Consumption 10 324 339 569 28 1270 

Added Sugars 303 129 305 516 17 1270 
Salt 134 153 382 7 594 1270 

Fresh Vegetables 40 73 50 716 391 1270 
Processed Foods 8 78 41 294 849 1270 
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3.1. Fruit Consumption 
Most respondents reported consuming fruits 

occasionally (n = 565) or often (n = 411), while only a 
small proportion consumed fruits daily (n = 18). 

 

Figure 2. Fruit consumption frequency among participants 

This pattern reflects an overall insufficient fruit intake, 
despite the essential role of fruits in preventing 
cardiovascular and metabolic diseases, as shown by 
Boeing et al. (2012) [19] and FAO (2022) [20]. Similar 
findings were reported in studies conducted in Dakar and 
Ouagadougou, where daily fruit consumption among 
adults was below 10% [21,22]. 

This low frequency may be attributed to seasonality, 
high cost, or a misperception of the role of fruits in a 
balanced diet. It raises concerns regarding the physical 
and economic accessibility of fruits. 

3.2. Fresh Vegetable Consumption 
Most respondents reported consuming vegetables often 

(n = 716) or daily (n = 391). 

 
Figure 3. Fresh vegetable consumption frequency 

This is an encouraging finding, suggesting that 
vegetables are more culturally integrated into daily diets. 
This may be due to their local availability in urban 
markets and presence in traditional dishes. A similar 
contrast between fruit and vegetable consumption has 
been noted in Nigeria and Mali, where vegetables tend to 
be more accessible and less expensive [23,24]. 

3.3. Saturated and Processed Fat 
Consumption 

The consumption of saturated and processed fats is high, 
with 569 respondents reporting frequent intake and 28 
consuming them daily. 

 

Figure 4. Saturated fat consumption frequency 

This alarming frequency reflects the dietary 
westernization observed in major African cities, where 
traditional fats (e.g., peanut, sesame oils) are being 
replaced by industrial oils high in trans fats [25]. Studies 
in Cameroon and Ghana have highlighted this shift as a 
key contributor to the rise in dyslipidemia and type 2 
diabetes [26,27]. 

3.4. Added Sugars 
Frequent consumption of added sugars was reported by 

516 participants, although 303 stated they never consume 
them. 

 

Figure 5. Added sugar consumption frequency 

This dual profile likely indicates heterogeneous dietary 
behaviors: a portion of the population may be reducing 
sugar intake, while another segment, exposed to sugary 
beverages and industrial sweets, consumes them regularly. 

The link between added sugars and metabolic diseases 
is well established [28,6], and excessive consumption is 
fueled by advertising, product availability, and low cost. 
Further analysis by age or socioeconomic status would be 
insightful. 
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3.5. Salt Consumption 
Daily salt consumption was extremely high (n = 594), 

with “often” being marginal (n = 7). 

 
Figure 6. Salt consumption frequency 

This reflects an overconsumption of salt far beyond 
WHO recommendations (<5g/day) [29]. The widespread 
use of sodium-rich industrial bouillon cubes is suspected 
to be the main source. This trend is consistent with 
findings in Abidjan and Cotonou, where over 80% of 
households use such products daily [30,31]. 

3.6. Processed Foods 
Daily consumption of processed foods was the highest 

among all dietary variables, with 849 individuals reporting 
this habit. 

 
Figure 7. Processed food consumption frequency 

3.7. Cross-Analysis and Health Implications 
The data analysis highlights a nutritional profile typical 

of a setting undergoing dietary transition. The dietary 
habits reported in this study show a very high frequency 
of consumption of processed foods, salt, saturated fats, 
and added sugars, coupled with a low daily intake of fruits. 
Regular consumption of fresh vegetables represents a 
favourable exception, though insufficient to offset other 
high-risk dietary patterns. 

This overall picture fits within the theoretical 
framework of the double burden of malnutrition, 

extensively described by Popkin (2006) [3] and 
recognized by the WHO as an emerging public health 
challenge in African cities [1]. On one side, persistent 
micronutrient deficiencies, due to insufficient fruit 
consumption, compromise nutritional and immune status. 
On the other, the proliferation of ultra-processed foods 
promotes energy overconsumption with low nutritional 
density, increasing the prevalence of metabolic diseases 
such as obesity, type 2 diabetes, and hypertension. 

The daily salt consumption revealed by this study is 
especially concerning, given that international guidelines 
recommend a maximum of 5 g per day [7]. The 
widespread use of industrial bouillon cubes, heavily laden 
with sodium, as noted in other urban West African 
settings [30,31], appears to be a major contributing factor. 
In parallel, the high frequency of processed food 
consumption, reported by over 80% of participants, 
reflects the westernization of diets already documented in 
several African metropolises [4]. This trend is fuelled by 
rapid urbanization, modernization of food distribution 
chains, and the growing influence of food marketing [32]. 

The extremely low daily fruit consumption (1%) raises 
questions about the structural and cultural barriers limiting 
the integration of fruits into local dietary habits. Studies in 
Bamako and Ouagadougou have similarly highlighted the 
impact of price, seasonality, and lack of awareness of 
nutritional benefits on fruit consumption [22,33]. 

This convergence of high-risk dietary practices calls for 
a multisectoral response. Beyond health policy, 
interventions must incorporate educational, economic, 
agricultural, and regulatory dimensions. Stronger actions 
are needed on nutrition labelling, advertising regulation, 
and promotion of diversified local food production, in line 
with FAO guidelines for sustainable food systems [20]. 
The challenge for policymakers is to reposition healthy 
eating as an accessible, valued, and culturally integrated 
choice, especially in urban contexts such as N’Djamena. 

4. Conclusions 

This study reveals a concerning dietary profile among 
the adult population of N’Djamena, marked by very high 
consumption of processed foods, salt, added sugars, and 
saturated fats, alongside a low frequency of daily fruit 
intake. These habits, observed in a Sahelian urban setting 
undergoing nutritional transition, represent major risk 
factors for the emergence and worsening of non-
communicable diseases, including hypertension, type 2 
diabetes, dyslipidaemia, and obesity. Although the regular 
consumption of fresh vegetables is a positive sign, it does 
not sufficiently counterbalance the harmful effects of an 
ultra-processed diet. These findings underscore the urgent 
need for interdisciplinary actions to guide dietary 
behaviours toward healthier, more sustainable practices 
that are adapted to local realities. 

5. Recommendations 

It is recommended to intensify nutrition education 
campaigns targeting high-risk dietary behaviours, 
particularly excessive intake of processed foods, salt, 
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added sugars, and saturated fats. Improving access to 
fruits and vegetables, economically and logistically, 
should also be a priority. In addition, regulation of 
industrial food products, through nutritional labelling, 
taxation, and advertising controls, is essential. Primary 
health centres should incorporate nutritional counselling 
services, while promoting local, healthier food products 
can play a pivotal role in transforming urban dietary 
practices sustainably. 

6. Perspectives 

To build on this study, analytical research should be 
conducted to identify sociodemographic factors associated 
with observed dietary practices. Including biomedical 
markers would help explore links between behaviours and 
health status. Moreover, longitudinal and interventional 
studies are needed to monitor dietary trends over time and 
evaluate the impact of public policies or community 
strategies on improving the population’s nutritional profile. 
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