 
 
 

Status Report on the Consumption of Millet-Based Foods During the Health Recovery Phase at the Regional Hospital Center (CHR) of Maradi
ABSTRACT
 Millet-based foods are a staple in the diet of the majority of Niger’s population, serving as the primary source of energy for many low-income households. These foods are also commonly utilized in patient care, particularly during the recovery phase. This study aims to evaluate millet-based food consumption among patients in the recovery phase at the Maradi Regional Hospital Center (CHR). A questionnaire was developed and administered to 100 patients in the recovery phase at the CHR. Data on sociodemographic characteristics, consumption patterns, reasons for consumption, and the perceived effects of these foods on recovery were collected through interviews. The data were processed in Excel 2016. The results revealed that 54% of participants were male and 46% were female, with 82% identifying as Hausa, 9% as Fulani, 7% as Tuareg, and 2% as Zarma and Kanuri. The vast majority (97%) of patients reported a preference for millet-based foods during their recovery phase. The types of millet-based foods consumed included millet porridge (kounou: 46%; fura: 39%), millet paste (touwo: 14%), and millet couscous (dambou: 1%). Furthermore, 91% of patients indicated that these foods increased their appetite, and 94% reported a boost in energy. However, only 31% of patients had received a doctor's prescription for this dietary regimen. These findings suggest that millet-based foods are widely consumed during the recovery phase and are culturally ingrained at the CHR.
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1 Introduction 
Millet is a cornerstone of the diet in several regions of West Africa, notably Niger, Nigeria, Mali, and Burkina Faso. Africa leads global millet production, with countries such as Niger, India, and China accounting for 60% of the world's output. This cereal has been integral to human nutrition since prehistoric times, thriving in arid climates and poor soils, which makes it particularly valuable in the face of climate change and food insecurity [1], [2]. In Niger, millet is the staple food for the majority of the population, consumed in various forms such as flour, couscous, and porridges. The average consumption ranges from 240 to 280 kg per capita per year, among the highest in sub-Saharan Africa. Nutritionally, millet offers superior quality compared to other cereals, being rich in essential amino acids, such as lysine and tryptophan, as well as micronutrients, including iron and vitamin A. Its high fiber content and low glycemic index make it beneficial for managing diabetes and promoting digestive health [3], [4].

Millet-based foods undergo various traditional processing methods such as soaking, washing, hulling, milling, steaming, roasting, germination, fermentation, and boiling, each enhancing their nutritional profile and digestibility. Soaking and washing reduce antinutritional factors, while hulling improves digestibility. Milling increases surface area for nutrient absorption, and steaming preserves water-soluble vitamins. Roasting enhances flavor and protein bioavailability, while germination boosts nutrient availability, including B vitamins and iron. Fermentation increases bioavailability further by breaking down complex compounds and producing bioactive compounds with potential health benefits, such as improved gut health and immune function. These methods make millet a nutritious and digestible option, particularly in porridges and other traditional dishes [5], [6], [7].

Beyond their nutritional value, millets hold significant cultural and social importance in many African societies. In Niger, for example, it is customary for a young husband to present his in-laws with bags of millet during his wife's maternity period, symbolizing support and care. Similarly, after childbirth, young mothers consume millet porridge to support lactation and recovery. Such practices underscore the perceived virtues of millet in promoting vigor and fortification, particularly among women during critical life stages [4], [8]. In healthcare settings, millet-based foods play a crucial role in patient recovery. Across health centers in Niger, these foods are commonly consumed by patients, either by their own choice or brought by visitors. However, despite their widespread use, there is a paucity of studies focusing on the role of millet-based foods in the recovery phase. This gap is particularly notable in resource-constrained settings such as Niger, where economic constraints often limit access to diverse nutritional options [9], [10]. This study aims to assess millet-based food consumption among patients during their recovery at the Regional Hospital Center (CHR) of Maradi, with the primary objective of understanding the reasons for their consumption and evaluating their perceived benefits for recovery.
2 Materials and Methods

2.1 Materials

To properly conduct this study, the following materials were used:

✔ A questionnaire form for patients recovering at the CHR;

✔ An interview guide for healthcare staff and those accompanying patients;

✔ Safety dress materials.
2.2 Methods

To properly conduct this research, a well-refined methodology was adopted. It is divided into several sub-sections, including:

● Type, period, and setting of study
This descriptive and evaluative study was conducted from May 17 to June 10, 2022, at the Dan Dicko Dankoulodo University of Maradi Teaching Hospital (CHR).

● Study population
Patients in the recovery or convalescence phase who can speak were interviewed at the CHR during the survey period.

● Sampling
To conduct this study efficiently, a random sampling method was used. It consisted of a confidential interview with convalescents encountered at the CHR during the survey period. This type of sampling gives each patient an equal probability of being selected, and each patient is selected independently of the others. Thus, individual survey questionnaires with multiple levels of investigation were formulated and sent to 100 elderly patients aged 15-80, regardless of gender or ethnicity. According to the hypothesis, any person between the ages of 15 and 80, convalescing at the CHR, would be able to answer the various questions correctly.

● Inclusion and exclusion criteria
Being a convalescing patient who can speak. Any other patient who did not meet the previously defined inclusion criteria was excluded from this study.

● Difficulties encountered
During this study, we encountered problems related primarily to the translation of some Hausa terms into French, the refusal of some patients to cooperate, and limited financial resources.

● Ethical considerations
All collected data were presented, analyzed, and processed in a manner that respected confidentiality.

● Data collection

Data were collected through an individual survey form, including questionnaires, and were completed with exact answers provided by patients in a sample of 100.

● Data processing

Data from the various interviews were entered, analyzed, and processed using Microsoft Office Excel 2016. The processing of this data revealed the proportions of the different assessments and each interviewee's perspective on the various questions.
3 Results and Discussion

3.1 Results

Characteristics of the Patients Interviewed

A total of 100 convalescents were interviewed, comprising 54 men and 46 women. Among them, 71% were illiterate, while 29% were literate. The majority of participants hailed from the Maradi, Tahoua, and Zinder regions, with two cases reported from Nigeria. These individuals represent five ethnic groups in Niger, with the majority being Hausa. Specifically, 82% were Hausa, 9% Fulani, 7% Tuareg, and 2% Zarma and Kanuri (Figure 1). The few Nigerian participants were also Hausa, sharing similar traditions to those of their counterparts in Niger (Table 1).
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Fig. 1. Ethnicities of the convalescents interviewed
Table 1. Origin of convalescents

	Origin
	 (%)
	Females
	Males

	Aguié
	5
	1
	4

	Bouza (Tahoua)
	1
	1
	0

	Dakoro
	14
	7
	7

	Gazaoua
	2
	1
	1

	Guidan Roumji
	14
	6
	8

	Madaoua
	7
	3
	4

	Madarounfa
	12
	8
	6

	Maradi
	27
	10
	17

	Mayayi
	1
	1
	0

	Tanout (Zinder)
	3
	2
	1

	Tchadoua
	6
	3
	3

	Tessaoua
	6
	3
	3

	Nigeria (Jibia and Katsina)
	2
	1
	1


Degree of Recovery

Figure 2 illustrates the recovery status of patients, categorized into three groups: those with no improvement (no change in health since hospitalization); those reporting some improvement; and those who have fully recovered and are awaiting possible discharge. The analysis of Figure 2 reveals that the majority of patients experiencing improvement are in the 'improved' group, with 65 subjects, compared to 25 in the 'no improvement' group and 10 in the 'fully recovered' group. 
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Fig. 2. Degree of Recovery

Foods Consumed During Convalescence

Nutrition plays a crucial role in recovery, especially for those who are ill. Figure 3 depicts the various food categories consumed by convalescent patients interviewed at Maradi Hospital. The analysis of Figure 3 indicates that patients consume a variety of foods, with millet-based dishes being the most prevalent, accounting for 64% of the total consumption.
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Fig. 3. Foods eaten during convalescence

Preferred Cereals for Consumption

The majority of patients surveyed preferred millet, with 57% choosing it as their cereal of choice, followed by 12% who preferred corn, 8% who preferred sorghum, 12% who preferred rice, 7% who preferred cowpea, and 1% who preferred wheat. Additionally, 3% of patients expressed no preference (Figure 4). It is important to note that some patients are unable to consume millet due to medical complications.
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Fig. 4. Favorite cereals for consumption

 Millet Consumption and Millet-Based Foods

Millet consumption is notably high among the convalescent patients surveyed: 97% report regular consumption, and only 3% indicate they do not consume millet. The millet-based foods commonly consumed by these patients include porridge (46%), millet balls (39%), millet pasta (14%), and couscous (1%). Of those surveyed, 91% reported that these millet-based foods help to stimulate their appetite, while 9% stated that they do not have this effect. Additionally, 94% of patients reported increased energy after consuming these foods, compared with 6% who did not experience this effect (Figure 5). 
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Fig. 5. Consumption of millet-based foods and their benefits (appetite and energy) for the patients

Effects Experienced After Eating

Beyond the effects on appetite, relief, and energy, the surveyed patients found it challenging to identify other sensations they experienced accurately. Consequently, 62% of respondents reported no additional effects, while 28% experienced sleepiness and/or drowsiness. Seven percent reported feeling full, and 3% felt sluggish or lazy (Figure 6).
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Fig. 6. Effects felt after consuming millet-based foods. 

Consumption on a Doctor's Recommendation

The majority of the convalescent patients surveyed reported that their doctor had not recommended these foods, with 69 patients indicating no such advice, compared with 31 who said their doctor had made the recommendation (Figure 7). It is important to note that these patients are free to consume any foods they choose, provided they do not have adverse effects on their health. 
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Fig. 7. Recommendations by doctors on the consumption of millet-based foods

3.2 Discussion

This descriptive and analytical study was conducted at the Regional Hospital Center (CHR) on convalescing adult patients of both sexes. The sample comprised 54 men and 46 women, of whom 71 were illiterate, and 29 were literate. The majority (86%) were Hausa, with more than half originating from rural areas. All participants were in stable health and able to communicate, which ensured reliable responses to the administered questionnaire.

Regarding perceived health improvement, 65 patients reported feeling better, 25 reported no progress, and 10 reported only slight improvement. All patients were able to feed themselves independently. Millet-based foods emerged as the most frequently consumed, likely due to their ready availability, cultural familiarity, and semi-liquid texture, which facilitates swallowing for individuals in convalescence. Common preparations included millet porridge and “Fura” (millet balls) [11], [12].

A preference for millet was expressed by 57% of patients, a finding consistent with rural agricultural patterns in which millet is the principal cereal crop. As highlighted by Ouendeba and Siaka Sogoba [13], millet accounts for 90% of cereal production and 54% of rainfed crops in the region, with average annual consumption ranging from 240 to 280 kg per inhabitant. Its high caloric value makes millet particularly suitable for children, convalescents, the elderly, pregnant women, and breastfeeding mothers [14]. Nutritional perceptions were also positive: 91% of respondents reported that millet-based foods increased their appetite, and 94% stated that these foods boosted their energy levels. This aligns with previous studies confirming millet’s high palatability and nutrient density, notably its protein, mineral, and energy content [12], [14]. Almost all patients (97%) regularly consumed millet-based foods and reported therapeutic benefits [12], [15].

The only reported physical sensations after millet consumption were sleepiness, drowsiness, and lethargy. These effects are unlikely to be directly harmful to the recovery process and may instead be linked to millet’s mild relaxing and laxative properties [16], [17]. Notably, only 31% of patients reported that a physician prescribed millet. This low proportion may reflect the absence of strict dietary monitoring protocols for convalescent patients in Niger’s healthcare facilities, as well as patients' limited financial resources, which often lead physicians to restrict dietary advice to the avoidance of harmful foods. When recommended, semi-liquid millet preparations are preferred for patients unable to tolerate solid foods, as they provide both energy and appetite stimulation.

Millet is a valuable source of iron and zinc, which can help improve hemoglobin levels [12], [14]. However, the presence of anti-nutrients such as phytates and polyphenols can reduce iron bioavailability, underscoring the importance of processing methods for improving nutritional outcomes [2], [18]. Furthermore, its high fiber content supports dietary interventions for constipation and obesity management [5,6,19]. Nevertheless, millet’s glycemic impact warrants caution for diabetic patients, as it may contribute to elevated blood glucose levels.

4 Conclusion 

Millet-based foods constitute the dietary foundation of the Nigerien population, particularly in rural areas. However, traditional processing methods, from harvest to consumption, can lead to nutrient losses and, in cases of improper handling, potential health risks. Although millet is widely recognized for its nutritional and therapeutic benefits, especially for convalescents, its consumption among patients in this study appears to be driven primarily by availability rather than medical prescription. Findings from the Maradi Regional Hospital indicate that millet-based foods form the majority of patients’ diets, with most convalescents reporting improved appetite and energy following consumption. Nevertheless, physicians rarely provide explicit recommendations on millet intake, partly because of limited awareness of the nutritional variations resulting from different processing techniques. Overall, millet consumption in Niger remains deeply rooted in socio-cultural practices, reflecting its status as the staple cereal in rural communities across the country and the wider sub-region. To maximize its health benefits for convalescents, targeted nutritional education for healthcare providers and the promotion of improved processing methods are recommended.
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