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Abstract

This is a prospective cross-sectional study, with a descriptive and analytical aim, with the main objective of analyzing the
dietary risk factors involved in the occurrence of epigastralgia among students of Felix Houphoué& Boigny University in lvory
Coast. This is a food and health consumption survey carried out from October 15, 2016 to February 17, 2017, in a population
of 1,228 students volunteers, with an average age of 22.5 years, dominated by males. It revealed a high prevalence of
epigastralgia (24.5%) and imbalanced dietary. After analyzing the relationship between eating habits and the disease, it turned
out that certain behaviors such as high consumption of carbonated drinks, sugary foods, foods containing eggs and/or milk,
alcohol, flavor enhancer products, non-alcoholic exciting products, tubers, and low water consumption are responsible for the

occurrence of epigastralgia in the population.
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1. Introduction

Eating habits have changed considerably around the world
since the middle of the 20th century. This dietary transition
has led to an increase in the prevalence of preventable
chronic diseases of nutritional origin, both in developed and
developing countries [17].

In lvory coast, this dietary change is marked by a high
consumption of red meat, dairy products (yogurt, cheese),
products with a high glycemic index (sweetened drinks,
sweetened dairy desserts), fatty products (cheese, sausages

and animal fat), coupled with a low consumption of fruits,
which can expose populations to diseases such as epigas-
tralgia [9, 11]. Indeed, epigastralgia constitutes a very fre-
quent reason for medical consultation in ivory coast and
concerns all socio-professional strata, especially the most
disadvantaged [9] including young students [22].

This is a pain in the upper part of the abdomen located
immediately below the sternum, location of the stomach and
the left lobe of the liver radiating into the back or shoulder. It
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usually reflects inflammation of the stomach, or a peptic
ulcer generally linked to eating habits.

According to a dietary epidemiological study carried out in
a population of students at the Felix Houphou& Boigny
University in Abidjan in 2016, several pathologies were
noted, with a high prevalence of epigastralgia [11]. and
poorly balanced diet. In view of this situation, it would be
important to research the specific dietary factors favoring its
occurrence in this population, with a view to propose ap-
propriate and adapted solutions. It is in this context that this
study was carried out, in order to describe eating habits and
identify those which are involved in the occurrence of epi-
gastralgia in ivorian students’ population

2. Material and Methods of the Study

2.1. Material

2.1.1. Framework of the Study

The study was carried out in West Africa, in lvory Coast
precisely at the F&ix Houphoué& Boigny University of Coco-
dy in Abidjan. It was carried out from October 15, 2016 to
February 17, 2017 with student volunteers. It follows the
work of Amoikon et al. [1] and N’guessan et al. [15] whom
found a significant prevalence of the pathology in an ivorian
student population dominated by a poorly structured and
poorly balanced diet. This work noted that the students had a
diet comprising the seven food groups, namely: milk and
dairy products (family 1), meat, fish and eggs (family 2), fats
(family 3), cereals, starchy foods, sweet products (family 4),
fruits and vegetables (families 5 and 6) and drinks (family 7).
All these foods have been classified by category. These cate-
gories have been established on the basis of food groups and
the different ingredients used in the preparation of meals.
These are cereals and derived products, tubers and derived
products, protein-oil crops and vegetable fats, fruits and veg-
etables and derived products, dairy products/foods containing
eggs/sweet products and derived products, white meat/fish
and derived products, red meat/animal fat and derived prod-
ucts, beverages, alcoholic exciting products, non-alcoholic
exciting products, spicy foods, flavor enhancing products and
water.

2.1.2. Study Population (Inclusion and
Non-Inclusion Criteria)

A total of 1228 males and females students volunteered to
participate in the study. All student enrolled in the second
year of Chemistry Biology Geology (CBG) at F&ix Hou-
phoué&-Boigny University whom wished to participate in the
study was included. They were not included, all other peo-
ple whom did not respect the conditions raised.

2.1.3. Data Collection Tools
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The survey data was collected using a questionnaire de-
signed for this purpose and validated by a pre-survey of 45
students from the Agrhymet Regional Center of NIAMEY
(NIGER). It is structured in three parts: (i) the first part re-
traced the socio-demographic characteristics of the study
population (ii) the second revealed the medical histories
regularly experienced by the patients over a period of one
year while (iii) the third part was reserved for eating habits
(Frequency of food consumption).

2.2. Methods

2.2.1. Type of Study

This is a prospective cross-sectional study with a descrip-
tive and analytical aim based on a food consumption survey
associated with a nutritional and health assessment.

2.2.2. Diagnosis of Epigastralgia

The diagnosis of epigastralgia was essentially clinical
during this work. Indeed, our investigation consisted solely
of a clinical examination consisting of a questioning. These
are individuals who have frequently experienced diges-
tive-related epigastralgia over the last 6 months (epigastric
pain radiating to the back, the occurrence or calm of which is
linked to the consumption of certain foods).

2.2.3. Statistical Analysis

1. Quantification of the frequency of food consumption:

Food consumption is categorized based on the methods
used by Amoikon et al, [1] and Kouakou Ossei [10]. Indeed,
food consumption was evaluated by the food consumption
frequency method and by the retrospective study of eating
behavior, readjusted over one week.

a. When the consumption of a food is less than once to
once a week, it is considered low.

b. When consumption is 2 times a week, it is consid-
ered medium.

c. When consumption is 3 to 4 times per week, it is
considered high.

d. When consumption is 5 to 7 times per week, it is
considered very high.

2. Quantification of the frequency of water consumption:

a. When water consumption is less than one liter out-
side of meals per day, it is considered low.

b. When water consumption is 1 to less than 1.5 liters
outside of meals per day, the consumption is consid-
ered average.

3. Processing of qualitative and quantitative data.

Quantitative and qualitative data were collected. The
analysis was done with SPSS 20.0 software. For quantitative
variables, the mean, standard deviation, and extreme values
were highlighted. At the level of qualitative variables, the
distribution and comparison of proportions were retained.
The relationship between food habit and the pathology has
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been searched by the Chi square test.

2.2.4. Ethical Aspects

With regard to ethical considerations, the volunteers were
informed of all stages before the start of the investigation and
were interviewed or examined after free and informed consent.

3. Results and Discussion

3.1. Results
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Confidentiality was assured by assigning an anonymity num-
ber to each survey sheet. This study was approved by the Felix
Houphoué& Boigny University of Ivory Coast and the ethical
principles of the Declaration of Helsinki were respected.

—_—
Mandé of North Mandé of South
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Figure 1. Distribution of respondents according to ethnic group.

3.1.1. Socio-Demographic Characteristics

In terms of sociodemographic criteria, three parameters were
analyzed, namely ethnic group, age and gender. Regarding the
ethnic group, the Akans are the most represented with a number
of 621 people, the Krous, the Northern Mandéand the Gour are
respectively 161, 109 and 182 and the foreigners are the least
represented with a workforce of 31 people (figure 1). Regard-
ing the age of the respondents, the age of the population was
subdivided into 3 groups. Thus, respondents aged 17 to 19
years old are 20% and those aged 20 to 24 years old and 25 and
over are respectively 77% and 3% (Figure 2). And in this pop-
ulation, 74% are men compared to 26% women (Figure 3).

a) Ethnic group

25 And over years
3%

N

Figure 2. Distribution of respondents by age.

Figure 3. Distribution of respondents by gender.

3.1.2. Prevalence of Epigastralgia in the Population

The health assessment in the study population revealed a prev-
alence of 24.5% of gastric-like epigastralgia in the population.

= not sick

= sick

Figure 4. Distribution of respondents according to their state of
health.
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3.1.3. Eating Habits and Occurrence of

Epigastralgia

The analysis of the relationship between eating habits and
the occurrence of epigastralgia in the study population high-
lighted the involvement of a high consumption of soft drinks,
sweet foods, foods containing eggs and or milk, alcohol,
flavor enhancer, non-alcoholic exciting products, tubers, and

Epigastralgia

No sick

Sick

TOTAL

N=1228.

Epigastralgia

No sick

Sick

TOTAL

N= 1228

Epigastralgia

No sick

Sick

low water consumption. No relationship was found between
the level of consumption of the following foods: red meat,
fish or white meat, vegetable fat, cereals, and spicy products
and the disease. The tables below present the results con-
cerning the foods involved in the occurrence of the pathol-

ogy.

Table 1. Epigastralgia and level of consumption of sweet foods containing eggs and milk.

Low

20,
57,1%
15,
42,9%
35
100,0%

Low

474,
74,5%
162,

Consumption frequency N (%)

Medium

57
71,2%
23
28,8%
80
100,0%

High

864,
74.1%
305
25,9%
116
100,0%

Table 2. Epigastralgia and level of tuber consumption.

Consumption frequency N (%b)

Medium

7
58,3%
5
41,7%
12
100,0%

High

46,
93,9%
3
6,1%
49
100,0%

Table 3. Epigastralgia and level of soft drink consumption.

Consumption frequency N (%)

Medium

121
76,6%
37

High

289,
78,1%
81,

222

Total P value
Very high
764, 927
76,8% 75,5%
233 301

P =0,010

23,2 % 24,5%
997 1228
100,0% 100,0%

Total P value
Very high
873 927
74,9% 75,5%
293 301

P =0,002

25,1 % 24,5%
1166 1228
100,0% 100,0%

Total P value
Very high
43, 927
67,2% 75,5% P =0,024
21 301
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Consumption frequency N (%)

Epigastralgia Total P value
Low Medium High Very high
25,5% 23,4% 21,9% 32,8 % 24,5%
636 158 370 64 1228
TOTAL
100,0% 100,0% 100,0% 100,0% 100,0%
N= 1228

Table 4. Epigastralgia and level of taste enhancer product consumption.

Consumption frequency N (%)

Epigastralgia Total P value
Low Medium High Very high
. 149, 1 173, 604, 927
No sick
72,0% 100,0% 72,1% 77,4% 75,5%
) 58, 0 67, 176 301
Sick P=0,042
28,0% 0,0% 27,9% 22,6 % 24,5%
207 1 240 780 1228
TOTAL
° 100,0% 100,0% 100,0% 100,0% 100,0%
N= 1228

Table 5. Epigastralgia and level of alcohol consumption.

Consumption frequency N (%)

Epigastralgia Total P value
Low Average High Very high
. 727, 82 70 48, 927
No sick
74,0% 82,0% 81,4% 80,0% 75,5%
) 255, 18 16, 12 301
Sick P =0,022
26,0% 18,0% 18,6% 20,0 % 24,5%
982 100 86 60 1228
TOTAL
100,0% 100,0% 100,0% 100,0% 100,0%
N= 1228

Table 6. Epigastralgia and level of consumption of non-alcoholic exciting product.

Consumption frequency N (%)
Epigastralgia Total P value
Low Medium High Very high

No sick 416, 135 184 192, 927 P =0,004
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Consumption frequency N (%)

Epigastralgia

Low Medium High

71,4% 78,5% 81,4%

167, 37 42,
Sick

28,6% 21,5% 18,6%

583 172 226
TOTAL

100,0% 100,0% 100,0%

N= 1228

Table 7. Epigastralgia and level of water consumption.

Consumption frequency N (%)
Epigastralgia

Low Average High
. 236, 613 73
No sick
70,2% 77,3% 78,5%
100, 180 20,
Sick
29,8% 22,7% 21,5%
336 793 93
TOTAL 100,0% 100,0% 100,0%
N= 1228

3.2. Discussion

The objective of the present study is to investigate the re-
lationship between the eating habits of students and the oc-
currence of epigastralgia. It follows the work of Amoikon et
al. [1] and N’guessan et al. [15] whom found a significant
prevalence of the pathology in an ivorian student population
dominated by a poorly structured and poorly balanced diet.

During the study the predominant ethnic group was that of
the Koua Akan with 51% of respondents. This could be ex-
plained by the geographical location of the F&ix Houphoué&
Boigny University of Abidjan, which is more accessible to this
ethnic group, and also it is because the biosciences specialty is
found in other universities in the country located in the North
and the center-West of the country. These results are compara-
ble to those of Amoikon et al. [1]. The study population was
young with an average age of 22.5 years and dominated by
men with a sex ratio of 2.84 in favor of men. This could be ex-
plained by the fact that in Ivory Coast the level of education of
young boys is higher than that of young girls [8].

The health status assessment was carried out and a preva-
lence of 24.5% of epigastralgia was found. This trend is su-

224

Total P value
Very high
77,7% 75,5%
55 301
22,3 % 24,5%
247 1228
100,0% 100,0%

Total P value
Very high
5¢ 927
83,3% 75,5%
1 301

P =0,008

16,7 % 24,5%
6 1228
100,0% 100,0%

perimposable to that of Klotz [13] and that of Amoikon et al.
[1].

According to N’guessan et al. [15] and the work of
Amoikon et al. [1], the eating habits of students is unbalanced,
unstructured (snacking), little varied and poorly hydrated with
a predominance of foods low in fiber, slow digestion and a
high consumption of foods that can lead to food allergies
(dairy products, eggs) [4]. This eating behavior is not without
consequences for health. Thus, it was crossed with the occur-
rence of epigastralgia to look for a probable relationship. It
turned out that a link exists between certain dietary practices
and the occurrence of the pathology.

Indeed, a high consumption of soft drinks, sweet foods,
foods containing eggs and/or milk, alcohol, flavor enhanc-
ing products, non-alcoholic exciting products, tubers and a
low consumption of water have been identified as factors
favoring the occurrence of epigastralgia. This relationship
could be explained by the biochemical composition and the
reactions that these foods could have on the digestive tract.

Concerning alcohol, several studies have demonstrated its
involvement in the occurrence of lesions of the digestive sys-
tem. Indeed, repeated intake of even minimal alcohol will
lead to hypersecretion of gastric acid and promote gastritis
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with epigastralgia. Furthermore, high consumption would in-
hibit the production of hydrochloric acid which normally ex-
erts an antiseptic action. By blocking this secretion, alcohol
will promote the creation of an environment conducive to the
development of Helicobacter pylori, the germ most incrimi-
nated in the occurrence of gastric ulcerations. Also, alcohol
would delay the healing of ulcerative lesions [12, 23].

When we take soft drinks, they generally contain acidic
substances such as citric acid, malic acid, sodium citrate,
phosphoric acid, atric acid, ascorbic acid a significant
amount of gas of carbon dioxide [4, 7]. These substances are
used as preservatives or flavor enhancers in soft drinks. Un-
fortunately, they cause a strong secretion of gastric acid,
known for its involvement in the occurrence of gastritis and
gastric ulcers [18]. Also, carbonated drinks are involved in
the occurrence of gastroesophageal reflux disease which is
strongly associated with the occurrence of epigastralgia [16,
20, 21]. Furthermore, the consumption of non-alcoholic ex-
citing products, namely coffee or tea, in large quantities
could encourage the same phenomenon [2].

At the level of tubers, foods containing eggs or cow's
milk, the results could be explained not only by gastric hy-
persecretion caused by the long gastric stay of the food bo-
lus but also by food allergy reactions that they can induce
[14]. For example, an egg cooked in the form of an omelette
or soft-boiled egg spends around three hours in the stomach.
The tubers, because of the long starch chains, spend ap-
proximately the same time there [4]. On the other hand, eggs
and milk are frequently associated with food allergies and
chronic gastric inflammation capable of causing serious di-
gestive ulcerations and epigastric pain in the long term in
sensitive or allergic subjects [3].

At the level of flavor enhancer products how could we
explain the relationship? These products (seasoning cube,
potash) are foods with compositions generally based on so-
dium chloride (salt), maltodextrin, glutamate, guanylate,
inosinate or yeast extract, oil, and flavorings, salt constitut-
ing the majority ingredient [19, 5]. In an American study
published in Infection and Immunity journal, it has been
shown that a diet too rich in salt would reinforce the action
of pyloric helicobater in the destruction of the gastric mu-
cosa. This study could justify this result [6].

In terms of the link between the disease and the level of
water consumption, it has revealed that the lower level of
water consumption, is linked to the prevalence of gastric
ulcer pain in the population. This result could be explained
by the fact that good level of water consumption is a factor
in regulating gastric PH. To this end, low hydration will
promote digestive hyper acidity and lead to gastric inflam-
mation and then ulceration. Moreover, the consumption of
one and a half liters of water per day is recommended in the
dietary treatment of gastric ulcers [4].

At the level of certain foods such as fish, vegetable fat,
cereals, vegetables, and fruits, no relationship has been
identified. This could be justified by their low aggressive-
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ness for the stomach or because of their low level of con-
sumption in the population.

4. Conclusion

Eating habits, when not rationalized, weaken the body and
expose it to often chronic and serious illnesses. This study
revealed a relationship between high consumption of soft
drinks, alcohol, non-alcoholic exciting products, sugary
foods, foods containing milk or eggs, starchy flavor enhanc-
ers and insufficient hydration of the stomach is linked to the
occurrence of epigastralgia. In view of these results, it would
be wise to raise awareness about the rationalization of the
consumption of different causal foods according to personal
sensitivity and seasonal availability, so as to obtain a balance
and food security, capable of ensuring lasting digestive ho-
meostasis in the student’s population.
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