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An exploration of dietary changes during pregnancy and lactation in a rural community in Korhogo, Côte d'Ivoire: A Qualitative Study
ABSTRACT 
	Adequate nutrition during pregnancy and breastfeeding is essential for maternal and child health, especially in rural communities where access to nutritional information and resources may be limited. If the nutritional needs of the mother are not met, this can lead to lasting and serious health risks for both mother and infant.
Aims: To explore dietary changes during pregnancy and breastfeeding among women in rural settings, and to identify the reasons influencing these changes.
Study design: A qualitative cross-sectional study.
Place and Duration of Study: The study was conducted from 28 October to 12 December 2022 in villages located in the Korhogo district, in northern Côte d'Ivoire.
Methodology: A questionnaire was administered to 140 breastfeeding and 45 pregnant women in eight rural villages. Participants, all women farmers, were selected on a voluntary basis. The questionnaire focused on dietary intake and changes during pregnancy and breastfeeding. Data were analyzed manually using thematic framework analysis.
Results: During pregnancy, 62% of women reported reducing or eliminating at least one food group (e.g., cereals, starchy roots, or nuts) due to gastrointestinal issues, food aversions, or fear of negative pregnancy outcomes. In contrast, 92% increased their intake of certain foods (e.g., cereals, roots, eggs) to meet cravings and gain strength. Among breastfeeding women, 42% excluded certain fruits (e.g., mango, cashew apple) due to perceived risks to the baby’s health or breastmilk quality. Many women increased their intake of cow's milk and dairy products to stimulate milk production.
Conclusion: This study shows that women change their diets during pregnancy and breastfeeding due to symptoms, cultural beliefs, and health concerns. It underlines the importance of better nutrition education and counselling to help women make informed food choices during these key periods.
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1. INTRODUCTION 
Nutritional deficiencies of the mother have a long-term effect on the infant well-being (Delisle, 2008). Indeed, maternal nutrition influences the development of the fetus. Specifically, a diet lacking key nutrients will result in adverse pregnancy outcomes (Bodnar et al., 2007; Hong-Bi et al., 2018; Huang et al., 2015; Mishra et al., 2020). Key nutrients such as iron, B vitamins, vitamin D, vitamin A, iodine and zinc play a major role during pregnancy. For instance, an insufficient iron intake contributes to low birthweight and intrauterine restriction (Figueiredo et al., 2018; Huang et al., 2015). Moreover, anemia remains among the leading causes of female mortality and morbidity with low and middle-income countries bearing the highest prevalence rate (Adesuyi, 2016; Darnton-Hill & Mkparu, 2015; Hasan et al., 2021). Similarly, vitamin B12 deficiency can lead to birth defects and contribute to preterm delivery. Furthermore, a deficiency in vitamin A intake induces a high risk of infant mortality and eye diseases such as night blindness and xerophthalmia (Brown, 2011). After pregnancy, breast milk takes over for the provision of the necessary nutrients. In this regard, previous studies highlighted the impact of maternal dietary intake on milk composition (Allen, 2005; Ares Segura et al., 2016).
Malnutrition remains a public health problem in the population. For example, in 2012, a demographic health survey conducted in Côte d'Ivoire showed that 64% and 55% of pregnant and lactating women were anemic, respectively (INS, 2012). Additionally, folate deficiency affects 86.1% of women aged 15-49 years with a prevalence of 91.2% in urban areas and 80.4% in rural areas (Rohner et al., 2014). In general, maternal dietary intake is influenced by several factors, including food choices which are strongly associated with socioeconomic environment, lifestyle choices, and cultural beliefs (Shepherd, 1999). In particular, in many Sub-Saharan African countries, pregnancy and breastfeeding are critical periods during which cultural norms are affecting the quality of the diet (Hadush et al., 2017; Lartey, 2008). Moreover, lack of nutrition education, social pressure, and low levels of education are considered contributing factors (Biza Zepro, 2015; Ogunbiyi & Akinyele, 2010).
This survey was conducted in the north of Côte d’Ivoire, reported as one of the regions with the highest prevalence of chronic malnutrition in the country (INS, 2012). Given this context, the aim of this study is to investigate the specific types of foods that are reduced or increased during pregnancy and breastfeeding. Additionally, we seek to understand the cultural and socio-economic reasons behind these dietary changes. Ultimately, this study would provide insights into the dietary habits of pregnant and breastfeeding women in Côte d'Ivoire, potentially identify nutritional gaps and opportunities to improve maternal and infant nutrition in this region. 
2. material and methods 
2.1 Study setting and population
Côte d'Ivoire is a French-speaking country, located in West Africa with an estimated population of 29 million. A qualitative study was conducted in the district of Korhogo in the Poro region, northern part of Côte d’Ivoire. The climate is of the transient tropical type with rainfall fluctuating between 1000-1300 mm per year. The year is divided into a rainy season from April to October and a dry season from November to March (Kouakou et al., 2012). In this area, the population is 536,851 in total, with a roughly equal proportion of men and women according to the National Statistics Institute in 2015 (Institut National de la Statistique (INS), 2015). The study targeted rural populations. Within these communities, agricultural crop and livestock farming are the most common activities. Cashew nuts, cotton, rice, yams, and maize are the main crops cultivated in this region. Eight villages were selected based on the network of Helen Keller organization working with multiple women farming groups on nutrition and education in this area. The selection of pregnant or breastfeeding women was done on a voluntary basis. In total, 185 women were recruited in the study: 140 breastfeeding and 45 pregnant women. All the women completed the survey.
2.2 Study setting and population
Students in sociology from Peleforo Gon Coulibaly University, fluent in local dialects, were recruited as interviewers to facilitate the data collection.  Three days of training was given to the interviewers prior to the study. Interviews were conducted from October 28th to December 1st, 2022. At the beginning of each interview, a presentation of the project was made, after which the informed consent of the participant was obtained. The data were recorded on an electronic tablet via the Open Data Kit (ODK) platform (version 2022.3.2) (Tassy et al., 2021). An open-ended dietary change questionnaire was adapted from a pre-established template made by Forbes et al. (Forbes et al., 2018). While Forbes' study focused solely on pregnant women, our adaptation also included breastfeeding women, with additional sections specifically tailored to their experiences. The first part of the questionnaire was to collect data on socio-demographic variables. The second part was on dietary changes during pregnancy and was asked to all participants. Each woman was requested to name foods of which the consumption was either reduced or eliminated from the diet, and those that were increased or introduced during the current pregnancy, or during the previous pregnancy for breastfeeding women. In contrast to Forbes' open-ended approach, our version included checkboxes for reasons for dietary changes, along with a space for additional reasons not listed. This structure allowed participants to select from predefined options, which helped standardize the responses while still allowing for open-ended feedback where applicable. For the reduction or elimination of foods during pregnancy, the predefined options included: nausea/vomiting, constipation, diarrhea, heartburn, aversion, and risks to the pregnancy (such as weight gain, miscarriage, or complications). For the introduction or increase of foods during pregnancy, the predefined reasons included: food cravings/preferences and relief of illness. Then for each food mentioned, the reasons for these changes were asked. All predefined options were not read aloud to participants in order to avoid influencing their responses. Instead, the interviewer would mark the relevant options based on the participant's response. In our version, a specific section was added for breastfeeding women, asking them to list foods they had eliminated since they began breastfeeding. This section was open-ended, allowing breastfeeding women to provide their reasons for food elimination without predefined options. Another section was also included for breastfeeding women to list foods consumed to increase milk production. The third part of the questionnaire on dietary changes during breastfeeding was only answered by breastfeeding women.
2.3 Data Analysis
Raw data was collected in Excel version 2305. The coding of the results was done in two stages. The first phase involved classifying each food item into corresponding food group according to the classification of West African food composition table (WAFCT): cereals; starchy roots & tubers; legumes; vegetables; fruits; nuts & seeds; eggs; milk & dairy products; nonalcoholic beverages (Stadlmayr et al., 2012). Based on the questionnaire, the frequency of each food group reported was estimated. The second phase was to analyze the reasons for food choice. The reasons for reduction or elimination of food intake during pregnancy were classified into three categories. Two categories were selected from previous literature: gastrointestinal problems (constipation, gastric reflux, nausea/ vomiting, abdominal pain, etc.) and food aversions (Zielinski et al., 2015). The third category named adverse pregnancy outcomes was added for the responses which did not fall into the two previous categories. The reasons to increase or introduce foods during pregnancy were classified into four categories. Two categories were included based on previous studies: food cravings and preferences, relief of gastrointestinal problems (Nazik & Eryilmaz, 2014; Orloff et al., 2016). Two categories were created if the responses did not fall into these two categories: giving strength and rich in vitamins. For breastfeeding-related dietary changes, responses regarding the reasons for decreasing or eliminating food intake were grouped into 4 categories: baby health (can make the child sick, give diarrhea to the baby, etc.), affects milk quality and milk supply (decreased milk volume, diluted breast milk, drying-up of breast milk), food aversion and nausea/vomiting. 
Statistical analysis was performed using R studio software version 4.2.1. Raw data were visualized using mosaic plot to see the relationship between the two variables: food groups and the reasons given for each dietary change. For each type of dietary change observed, a contingency table consisting of the main food items contributing to more than 10% of the overall reported foods and the reasons behind the changes was presented. Chi - squared test was performed to check the correlation between the two variables. The level of significance was set at P < .05. When a correlation was confirmed, a multinomial regression was performed to understand the nature of the correlation. The predictor variables were reasons for eliminating or increasing food intake and the outcome variables were foods items.
3. results and discussion
3.1 Results
3.1.1 Socio-demographics characteristics 
All participants (n = 185) completed the interviews. The average age was 28 years, and this information was available for only 30% of the respondents. Most of the women were unschooled, married, and practiced farming as their main source of income. Trade represented an additional source of income for only three women. There was a significant difference in the number of births (P = .04) and household size (P = .02). No statistically significant difference was found in age, education, marital status and source of income (Table 1).
Table 1. Characteristics of pregnant and breastfeeding women in northern Côte d’Ivoire

	Characteristic
	B, N = 140a
	P, N = 45a
	Overall, N = 185a
	P valueb

	Age (years), Mean [SD]a
	29 [7]
	27 [6]
	28 [7]
	.26

	Unknown
	62
	25
	87
	

	Education, % (n/N)a 
	
	
	
	.74

	Unschooled
	81% (114/140)
	80% (36/45)
	81% (150/185)
	

	Primary
	16% (23/140)
	16% (7/45)
	16% (30/185)
	

	Secondary
	2.1% (3/140)
	4.4% (2/45)
	2.7% (5/185)
	

	Number of births, Mean [SD]a
	3.27 [1.90]
	2.56 [1.56]
	3.10 [1.85]
	.04*

	Marital status, % (n/N)a
	
	
	
	1.00

	Married/cohabiting
	98% (137/140)
	100% (45/45)
	98% (182/185)
	

	Divorced, separed
	1.4% (2/140)
	0% (0/45)
	1.1% (2/185)
	

	Widowed
	0.7% (1/140)
	0% (0/45)
	0.5% (1/185)
	

	Household size, Mean [SD]a
	8.8 [5.1]
	7.1 [3.7]
	8.4 [4.9]
	.02*

	Source of income, % (n/N)a
	
	
	
	1.00

	Agriculture, breeding
	96% (135/140)
	100% (45/45)
	97% (180/185)
	

	Trading
	2.1% (3/140)
	0% (0/45)
	1.6% (3/185)
	

	Craftsman, liberal activity
	0.7% (1/140)
	0% (0/45)
	0.5% (1/185)
	

	Unemployed
	0.7% (1/140)
	0% (0/45)
	0.5% (1/185)
	


a) SD: Standard deviation; % (n/N): Percentage (number of participants with the characteristic / total number of participants); P: Pregnant women; B: Breastfeeding women.
b) Statistical tests used: Wilcoxon rank-sum test and Fisher’s exact test. 
Statistically significant differences between groups (P ≤ .05) are indicated by *.
3.1.2 Dietary changes during pregnancy 
Questions about dietary changes during pregnancy were asked to all pregnant and lactating women (n=185). The interest was focused on foods that contributed to more than 10% of all reported food groups based on the dietary changes during pregnancy. Among all participants, 62% reported having reduced or eliminated at least one food in their diet, while 92% reported having increased or introduced at least one food. Among the identified food groups, cereals contributed the most to the reported changes, representing 37% of the foods that were reduced or eliminated and 24% of the foods that were added or increased. Nuts & seeds represented 16%, while starchy roots & tubers accounted for 12% of the foods reduced or eliminated from the diet. There was an increased consumption of starchy roots and eggs, corresponding to 21% and 13% of the total of reported foods, respectively (Table 2).
Table 2. Dietary changes during pregnancy
	Characteristic
	Food groups contributing ≥10% of reported dietary changes 

	Top Food Groups
	Reduced or Eliminated, N = 206a
	95% CIb

	Cereals
	77 (37%)
	31 - 44%

	Corn 
	17 (22%)
	

	Rice 
	55 (71%)
	

	Wheat 
	4 (5%)
	

	Starchy roots, tubers
	25 (12%)
	8 - 17%

	Cassava 
	12 (48%)
	

	Sweet potatos 
	10 (40%)
	

	Yam 
	3 (12%)
	

	Nuts, seeds
	33 (16%)
	11 - 21%

	Groundnut
	33 (100%)
	

	Top food groups
	Increased or introduced, N = 195a
	95% CIb

	Cereals
	47 (24%)
	18 - 30%

	Corn 
	25 (43%)
	

	Rice 
	13 (28%)
	

	Wheat 
	9 (19,15%)
	

	Starchy roots, tubers
	41 (21%)
	15 - 27%

	Cassava 
	7 (17%)
	

	Sweet potatos 
	12 (29%)
	

	Yam
	22 (54%)
	

	Eggs
	26 (13%)
	9 - 18 %


a) % (n/N): Percentage by food groups (number of food items with the characteristic / total number of food items).
b) CI: Confidence Interval.
3.1.3 Reasons for changing dietary intake during pregnancy.
The most reported reasons for reducing or eliminating food intakes were gastrointestinal-related issues (56%), aversion (34%), and those perceived to have adverse pregnancy outcomes (10%). The mosaic plot in figure 1 compares the distribution of reasons for eliminating food intake during pregnancy across the reported food groups. This plot highlights a difference between those perceived to have adverse pregnancy outcomes and the other two categories driven by the food groups legumes and cereals. Legumes were more often reported for perceived adverse pregnancy outcomes (39% of the foods reported), while cereals were more often reported for aversion and gastrointestinal issues (43% and 44% of the foods reported, respectively).
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Figure 1. Mosaic plot showing the distribution of reasons for eliminating food intake during pregnancy across the reported food groups.
A Chi-Square test was then performed to assess the relationship between the main food groups contributing to at least 10% of all the foods and reasons for reducing or eliminating food intake. Despite the observation made above, the statistical test did not highlight a significant relationship between the two variables (p > .05) (Table 3).

Table 3. Reasons for eliminating or reducing foods during pregnancy.
	Characteristic
	N = 232a
	95% CIb
	P valuec

	Frequency of reasons 
	
	
	

	Gastrointestinal issues, % (n/N)a
	130 (56%)
	50 - 62%
	1.00

	Cereals 
	57 (44%)
	
	

	Nuts, seeds
	21 (16%)
	
	

	Starchy roots, tubers
	17 (13%)
	
	

	Aversion, % (n/N)a
	79 (34%)
	28 - 40%
	

	Cereals
	34 (43%)
	
	

	Nuts, seeds
	12 (15%)
	
	

	Starchy roots, tubers
	9 (11%)
	
	

	Adverse pregnancy outcomes % (n/N)a
	23 (10%)
	6 - 14%
	

	Legumes
	9 (39%)
	
	

	Cereals 
	4 (17%)
	
	


a) % (n/N): Percentage (number of reasons for a specific characteristic / total number of reasons).
b) CI: Confidence Interval.
c) Statistical tests: Pearson's Chi-squared test.
The most reported reasons for increasing or introducing food intake were food cravings and preferences (84%), those perceived to give strength (11%), to relieve gastrointestinal issues (2.5%) and those considered to be rich in vitamins (2.5%). The mosaic plot in Figure 2 compares the distribution of reasons for increasing food intake during pregnancy across the reported food groups. This plot shows that there was no difference between foods perceived to give strength and those perceived to relieve gastrointestinal issues. It also highlighted a difference between those perceived to give strength and the three other categories driven by cereals, eggs, and starchy roots, tubers. Eggs seem to be more often reported as linked to those perceived to give strength (23% of the food reported), while cereals and starchy roots and tubers were more often reported for food cravings (31% and 23% of the food reported, respectively). 
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Figure 2. Mosaic plot showing the distribution of reasons for increasing food intake during pregnancy across the reported food groups. (FCP: Food Cravings and Preferences; GS: Give Strength; GI: to relieve Gastrointestinal Issues; RV: Rich in Vitamins).
A Chi-square test was performed to assess the relationship between food groups contributing to at least 10% of all the food and reasons for introducing or adding a food. There was a significant relationship between the two variables (p < .05) (Table 4).
Table 4. Reasons for introducing or increasing foods during pregnancy.
	Characteristic
	N = 353a
	95% CIb
	Pc

	Frequency of reasons 
	
	
	<.001*

	Food cravings and preferences
	295 (84%)
	80 - 87%
	

	Cereals
	91 (31%)
	
	

	Starchy roots, tubers
	67 (23%)
	
	

	Give strenght
	40 (11%)
	8 - 15%
	

	Cereals
	10 (25%)
	
	

	Eggs
	9 (23%)
	
	

	Starchy roots, tubers 
	6 (15%)
	
	

	Meat, poultry
	5 (13%)
	
	

	Relieve gastrointestinal issues
	9 (2.5%)
	1 - 4%
	

	Fruits
	6 (66%)
	
	

	Rich in vitamins
	9 (2.5%)
	1 - 4%
	

	Eggs 
	4 (44%)
	
	


a) % (n/N): Percentage (number of reasons for a specific characteristic / total number of reasons).
b) CI: Confidence Interval.
c) Statistical tests: Pearson's Chi-squared test.
Statistically significant differences between groups (P ≤ .05) are indicated by *.
A multinomial regression was used to understand the nature of the correlation. Eggs were less likely to be mentioned for food cravings and preferences compared to starchy roots, tubers (reference level for the categorical variable) (OR = 0.28; 95% CI: 0.09 – 0.086). No other statistically significant differences were found when comparing food groups to starchy roots, tubers by reasons for elimination (Table 5).
Table 5. Multinomial logistic regression analysis of reasons for increasing food intake and associated food groups (Baseline: Starchy Roots and Tubers).

	Characteristic
	ORa
	95% CIb
	P valuec

	Food cravings and preferences

	(Intercept)
	11.2
	4.8 - 25.7
	<.001

	Food groups
	
	
	

	Starchy roots, tubers
	—
	—
	

	Cereals
	0.81
	0.28 - 2.35
	.70

	Eggs
	0.28
	0.09 - 0.86
	.03*

	Relieve gastrointestinal issues

	(Intercept)
	0.17
	0.02 - 1.38
	.10

	Food groups
	
	
	

	Starchy roots, tubers
	—
	—
	

	Cereals
	3.60
	0.34 - 37.6
	.29

	Eggs
	0.00
	[0.00, +∞]
	.84

	Rich in vitamins

	(Intercept)
	0.00
	[0.00, +∞]
	.94

	Food groups
	
	
	

	Starchy roots, tubers
	—
	—
	

	Cereals
	17,403
	[0.00, +∞]
	.95

	Eggs
	77,377
	[0.00, +∞]
	.95


a) OR: Odds Ratio.
b) CI: Confidence Interval.
c) Statistical tests: Multinomial logistic regression. Statistically significant differences between groups (*P ≤ .05).
d) All values greater than 50 are replaced by +∞.
3.1.4 Dietary changes during breastfeeding.
Dietary changes questions were asked to lactating women (n=140). The interest was focused on foods that contributed more than 10% of all food groups listed for each category (reduced or eliminated/increased or introduced). 42% and 81% participants reported having reduced or eliminated and increased or introduced at least one food in their diet. Of all the food groups listed, fruits (72%) and starchy roots, tubers (11%) were the most frequently removed from the diet. To stimulate breastmilk production, women reported increased consumption for a variety of food groups including milk and dairy products (27%), non-alcoholic beverages (23%), nuts and seeds (21%) and cereals (11%) (Table 6).
Table 6. Dietary changes during breastfeeding










	Characteristic
	Food groups contributing ≥10% of reported dietary changes

	Top food groups
	Reduced or eliminated, N = 94a
	95% CIb

	Fruits
	68 (72%)
	63-81%

	Cashew apple
	39 (57%)
	

	Mango
	24 (35%)
	

	Starchy roots, tubers
	10 (11%)
	4-17%

	Sweet potatos 
	8 (80%)
	

	Top food groups
	Increased or introduced to stimulate lactation, N = 229a
	95% CIb

	Milk and dairy products
	64 (27%)
	22-33%

	Dairy products
	37 (58%)
	

	Cow’s milk
	27 (42%)
	

	Non alcoholic beverages
	54 (23%)
	18-28%

	Rice drink 
	20 (37%)
	

	Millet drink
	23 (43%)
	

	Coffee with milk
	7 (13%)
	

	Nuts, seeds
	50 (21%)
	16-27%

	Groundnut 
	49 (98%)
	

	Cereals
	26 (11%)
	7-15%

	Rice porridge
	9 (35%)
	

	Cooked rice 
	7 (27%)
	


a) % (n/N): Percentage by food groups (number of food items with the characteristic / total number of food).
b) CI: Confidence Interval.
3.1.5 Reasons for changing dietary intake during breastfeeding.
The most reported reasons for reducing or eliminating food intake were perceived insufficient milk quality and supply (47%), and concern for baby health (45%). The mosaic plot in Figure 3 compares the distribution of reasons for eliminating food intake during breastfeeding across the reported food groups. This plot highlighted a difference between those considered to affect milk quality and supply and the other categories. The fruits seem to be more often reported for those perceived to give insufficient breastmilk quality and supply (96% of the food reported). 
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Figure 3. Mosaic plot showing the distribution of reasons for eliminating food intake during breastfeeding according to the identified food groups. (BQS: Breastmilk Quality and Supply; AV: Aversions; BH: Baby Health; NV: Nausea Vomiting)
A Chi-square test was performed to assess the relationship between food groups and reasons for reducing or eliminating the foods. There was a significant relationship between the two variables (p < .001) (Table 7). A multinomial regression was used to understand the nature of the correlation. The odds ratio could not be estimated due to the low sample size.




Table 7. Reasons for Eliminating or Reducing Foods During Breastfeeding.
	Characteristic
	N = 94a
	95% CIb
	Pc

	Frequency of reasons 
	
	
	<.001

	Affect breast milk quality and supply
	44 (47%)
	37-57%
	

	Fruits
	42 (96%)
	
	

	Baby health
	42 (45%)
	35-55%
	

	Fruits
	25 (60%)
	
	

	Starchy roots, tubers
	10 (24%)
	
	


a) % (n/N): Percentage (number of reasons for a specific characteristic / total number of reasons).
b) CI : Confidence Interval.
c) Statistical tests : Pearson’s Chi-squared test.
3.2 Discussion
3.2.1 Dietary changes during pregnancy and women’s reasons for change
This current study showed that 62% of women acknowledged having eliminated foods from their diet or having reduced their consumption. The frequently reported foods were rice, corn, groundnuts, cassava and sweet potato. Previous studies have shown that gastrointestinal issues and food aversion were the common reason for women to reduce their food intake during pregnancy (Bayley et al., 2002; Huybregts et al., 2009; Ramya et al., 2014; Selmi et al., 2015). We also found that cultural beliefs cause women to categorize foods. Indeed, for some women, the elimination of certain foods was due to the perception that they have harmful effect on the health of the fetus. These cultural norms within various communities have already been the subject of several studies (Hussain et al., 2012; Ravaoarisoa et al., 2018). To date, it seems that the food choices according to the mother’s perception of the effect on her heath and the fetus is made subjectively (Blau et al., 2020). 
Many women (92%) reported increasing their intake of rice, corn, yam and sweet potato. The main reasons given were food cravings and the need for energy to carry out daily activities. Others also reported that an increase in food intake during pregnancy was influenced by cravings and food preferences (Bayley et al., 2002; Blau et al., 2020). All participants indicated that they would give in to their food cravings if it did not jeopardize their pregnancy. This drive could push women to overconsume certain foods, increasing the risk of dietary imbalance (Orloff et al., 2016). Even if it represented only 11% of the reasons mentioned, we noted that the consumption of food with high energy density was significant for these women. This need could be explained by the energy demand linked to the growth of the fetus (Allen, 2005; Lawrence et al., 1987). 
It is noteworthy that certain foods, such as cereals (corn, rice, wheat) and starchy roots and tubers (cassava, sweet potato, yam), appear both among those whose consumption is reduced or eliminated and those whose consumption is increased or introduced. This phenomenon may be attributed to the limited availability and low diversity of accessible foods in the region, prompting women to adjust their consumption patterns based on the circumstances.
3.2.2 Dietary changes during breastfeeding and women’s reasons for change
The present study showed that 42% of women believe that fruits (cashew apple, mango) and starchy roots, tubers (sweet potato, cassava) should be removed from the diet for concerns related to baby’s health, as well as milk quality and quantity. Cultural beliefs are strong motivators of dietary changes during breastfeeding, which could result in limiting the intakes of important nutrients (De Garine, 1972; Tobing et al., 2019). In the community, the knowledge of cultural norms is transmitted from generation to generation by the elders (Tobing et al., 2019). Adopting these practices strengthens the bonds among community members, which leads recalcitrant mothers to comply (Hall, 2017). Similar behaviors have been observed in previous studies. Lokossou et al., reported on feeding practices of mothers in Benin, that women avoided eating fruits during breastfeeding because of the perception on its impact on baby’s digestive system (Lokossou et al., 2021). Women in Tamil Nadu, India, avoided mango to prevent the infants from cough and cold (Banu et al., 2016). However, the consumption of fruits during pregnancy and lactation has beneficial health effects on offspring. Indeed, the anti-inflammatory effects of polyphenol-rich fruits has a protective effect against chronic diseases (Morais et al., 2015). Furthermore, maternal nutritional deficiencies could lead to impair cognitive ability, growth and development in infant (Delisle, 2008). In our study, we observed that some women attributed breast milk quality to the density and the volume of milk. According to their perception, fruits like cashew apple, increased the risk of having watery milk and drying up the breasts. Breast milk production remains one of the difficulties encountered by these women. Galipeau et al. explained that the perception of insufficient milk production was reinforced when the infant's ability to suck was not effective (Galipeau et al., 2017). Genetic variations (Golan & Assaraf, 2020), the breast’s capacity to produce milk (Cabezuelo et al., 2019) and low frequency of mammary gland stimulation influence the amount of milk transferred to the child. In fact, addressing milk insufficiency remains difficult because of lack of accurate tools to diagnose the causes that affect their lactation performance (Galipeau et al., 2017). 
To address this issue, women increased the consumption of certain foods because of their possible effect on milk production. 81% of women believed that consumption of milk and dairy products; non-alcoholic beverages; nuts and seeds; and cereals stimulated lactation. Women consumed cow's milk and dairy products mixed with porridge or traditional drinks to support lactation. Beyond the perception of the effect of milk and dairy product of stimulating lactation, studies have shown that the fatty acid present in dairy product lowered the risk of food allergy in offspring and provide numerous health benefits (Denis et al., 2012; Stråvik et al., 2020; Tuokkola et al., 2016). To our knowledge, research on the impact of maternal consumption of dairy products on lactation performance is unavailable. Women also resorted to other recipes to overcome the lack of breast milk. Thus, the consumption of cereal-based porridge such as millet and rice was recommended by elders and midwives. Additionally, flour made from these cereals were also used to make cold drinks. For most lactating women, these drinks could replace water, as besides being perceived to stimulate breast milk production, they also thought to have an energizing effect. The contribution of cereals such as millet and rice on stimulating milk production could be explained by the presence of specific chemical compounds. For example, it has been shown that certain dietary fibers, such as β-glucan, stimulated the production of prolactin, a hormone that in turn stimulated milk production (Quesnel et al., 2009; Wood, 2007). For many mothers, there was a strong belief that groundnuts had a positive effect on stimulating milk production. These were usually eaten directly as a snack several times a day or made into pastes used for the preparation of a sauce. In Europe and Asia, fenugreek, from the same family as groundnuts, is also frequently used for its galactogenic properties (Khan et al., 2018; Penagos Tabares et al., 2014). The use of stimulant plants in other communities has also been studied. For example, a study conducted with Thai mothers showed a correlation between the consumption of banana flower, bottle gourd, pumpkin, some protein-rich foods such as fish and eggs and human milk volume (Buntuchai et al., 2017). In Ghana, women consumed some leafy vegetables, groundnut and millet to enhance their lactation (Ali et al., 2020). However, currently, studies clearly demonstrating the effect of these galactagogues on human lactation are limited (McBride et al., 2021, 2022). 
3.2.3 Study limitations and mitigation strategies
It is important to address the limitations in order to provide a comprehensive understanding of their potential impact on the study's findings.
Sample Size: One of the major limitations of this study is the relatively small sample size. The study was conducted in a specific district in Côte d'Ivoire, and the participants consisted of 185 women, including both pregnant and breastfeeding women. While the sample was sufficient for the purposes of this qualitative study, a larger and more diverse sample could have provided a more comprehensive picture of dietary changes during pregnancy and breastfeeding across different regions and populations in the country.
Generalizability: Due to the specific focus on the district of Korhogo in northern Côte d'Ivoire, the findings of this study may not be fully representative of the entire country's population. The dietary habits and cultural practices related to pregnancy and breastfeeding could vary significantly across different regions of Côte d'Ivoire. Thus, caution should be exercised when looking at this study's results and applying the results of this study to other regions
Recall Bias: Since data was collected through interviews and self-reporting by the participants, recall bias is a potential limitation. The accuracy of dietary information provided by the women might be influenced by their ability to recall specific foods and changes accurately. Additionally, some women may be more inclined to provide socially desirable responses, which could affect the validity of the data.
Selection Bias: The study focused on rural populations in the Korhogo district and was conducted in collaboration with the Helen Keller Organization. This partnership might introduce selection bias, as the women who volunteered to participate may have different characteristics or dietary habits compared to those who did not participate. Furthermore, the inclusion of women from farming communities might skew the findings towards dietary changes associated with agricultural practices.
To address and mitigate the potential impact of these limitations, several steps were taken during the data collection and analysis processes. Firstly, the researchers ensured that the interviewers were fluent in local dialects and provided them with three days of training to conduct the interviews effectively and sensitively. This training aimed to reduce interviewer bias and enhance data quality. Regarding the small sample size and non-randomized sampling, the researchers acknowledged the limitation and stated it clearly so readers could interpret the findings accurately. To minimize recall bias, interviewers used open-ended questions and encouraged participants to provide as much detail as possible about their dietary changes during pregnancy and breastfeeding. Additionally, efforts were made to establish rapport with the participants to create a comfortable environment for sharing information. Despite these efforts to address the limitations, it is important for future studies to consider larger and more diverse samples from various regions of Côte d'Ivoire to better allow for generalizability of findings and provide a more comprehensive understanding of maternal dietary changes during pregnancy and breastfeeding in the country.
4. Conclusion
This study provided insights to women's dietary changes during pregnancy and lactation and the reason behind these changes. The consumption of starchy roots, tubers, and cereals was the most impacted during pregnancy. These foods were sometimes eliminated to reduce discomfort or consumed to relieve a craving or meet caloric needs. During breastfeeding, concerns related to the negative impact on infant’s health and the production of breast milk led mothers to reduce or even eliminate fruit intake. Misinformed dietary restrictions can be detrimental to the health of the fetus, mother, and infant in the long term. To overcome these issues, it is crucial to provide nutrition education to community health workers and midwives and make nutrition counselling during pregnancy and breastfeeding as a priority. Additionally, encouraging the cultivation of nutritious foods could promote healthier eating practices among these women.
Consent 
Written informed consent was obtained from all participants before data collection. The consent was recorded by trained interviewers, in accordance with the protocol approved by the ethics committee. Participation was voluntary, and participants were free to withdraw at any time without any consequences.
Ethical approval 
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APPENDIX

Appendix 1: Verbal Informed Consent Script (Translated from French)
Informed Consent & Confidentiality Statement (TO BE READ TO THE PARTICIPANT)
Study on dietary changes during pregnancy and breastfeeding in in rural communities of Korhogo, Côte d’Ivoire
Good morning Madam,
My name is [Name of the interviewer].
I am working with a research team conducting a study to better understand women's eating habits during pregnancy and breastfeeding, and why these habits may change during these periods.
If you agree, I will ask you a few questions on this topic.
Your participation is entirely voluntary. You are free to refuse to participate or to stop at any time, without any consequences.
All the information you provide will remain strictly confidential and will be used solely for scientific research purposes.
If you agree to participate in the study, please tell me orally.
Do you agree to participate in this study?
☐ Yes, I agree to participate
☐ No, I do not wish to participate
Do you have any questions before we begin?
Date of the interview: …… / …… / 20……
Name of interviewer: ………………………………………
Participant's name (or code only): …………………
Name of the village: …………………………………………………
Start time: …………………  End time: …………………
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