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Abstract: The aim of this study was to estimate food intake in west hypertensive Algerian adults. Mean age and
BMI of patients was 53 =+ 4 years and 26 + 2 Kg/m’, respectively. Patients were divided into eight groups according
to hypertension with/ or without other associated pathologic factors (obesity, diabetes and coronary artery disease)
and compared with 51 controls (M:W, 25:26) with a mean age of 50 = 6 years and BMI of 22 + 1 Kg/m®. The
population studied is characterized by a low socio-economic level found in 40% of cases. The food survey shows
that global energy intake is higher than recommended intake, it ranges from 10.35 + 1.26 to 14.86 + 2.30 MJ / 24h.
Caloric distribution of food ration during different meals is objectionable compared to recommended distribution
because the most of ration is consumed during lunch (35 to 40%) and dinner (33 to 45%). Energy intakes of
proteins, lipids and carbohydrates are respectively (13 to 15%), (35 to 41%) and (46 to 50%). There is a
predominance of animal protein intake (52 to 71%, ie 49.69 + 10.44 to 80.45 + 12.96 g / 24h of total protein) in the
majority of patient groups. High intakes of saturated fatty acids (58 to 63%, ie 80.19 +9.93 to 100.17 + 11.35 g/
24h) and higher than those of the Mediterranean diet are observed in the majority of patient groups. The proportion
of complex carbohydrates is 53 to 75% in GIII, GIV, GVII and GVIII patients compared to 25 to 47% in GI, GII and
GVI patients. Dietary cholesterol intake varies between 285.31 + 11.33 and 822.12 £+ 12.17 mg / 24h. These intakes
correspond to the Mediterranean diet for patients in GI, GII group and largely exceed it (683.23 + 10.12 to 822.,12 +
12,1 mg / 24h) in patients of GV (P <0.01), GIII, GIV, GV, GVI, GVII and GVIII (P <0.001). Dietary fiber intake
varies from 20.18 + 1.23 to 31.12 + 5.11 g/24h. This intake is lower than that of the Mediterranean diet in all
patients. The lowest dietary fiber intakes were observed in GIII, GVII and GVIII patients (P <0.001). In conclusion,
it seems that the dietary imbalance observed in most patients of this study contributes with other risk factors
(obesity, diabetes, smoking and sedentary lifestyle) in the development of cardiovascular disorders. This study
recommends advising theses patients to give a great importance to their food intake and to correct their mode of
nutrition to ovoid atherosclerosis risk.
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1. Introduction

Epidemiological studies allow us to identify and
analyze the nutritional factors involved in the
occurrence of cardiovascular diseases. However, only
intervention studies can conclude on the responsibility
for nutritional factors or a food mode, provided that
the methodology is correct (Getz & Reardon, 2007 ;
Retelny et al, 2008).

Food survey is the method most used in the
assessment of nutritional needs in humans. The large-
scale food survey is an indispensable tool for nutrition
research, in particular epidemiological surveys. At the
scale of the individual, it represents an essential
support for the collection of information on the way of
life. In this case, it combines research and nutritional

education, particularly in the area of promotion and
health (Musse & Mejean, 1991; Alix, 2007).

Numerous epidemiological studies have shown
that populations with cardiovascular disease are
characterized by high intakes of fats, in particular
saturated fats, and a high intake of cholesterol
(Tanasescu et al, 2004 ; Siri-Tarino et al, 2010).

In current clinical practice, the main objective of
nutritional interview is to know patient's eating habits
as well as average consumption of various nutrients. It
allows to evaluate relationship between food
consumption and pathologies and to propose
beneficial modifications. For example, for an obese
population, food interview allows them to propose an
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effective diet to lower their body weight. For patients
with hypertriglyceridemia, dietary survey can specify
feeding  conditions that can  cause this
hypertriglyceridemia and modifications that may
possibly aggravate or reduce it (Hata & Nakajima,
2000; Schlienger et al, 2003).

Moreover, atherosclerosis and clinical
manifestations of coronary heart disease are closely
related to dietary habits of the populations. Thus, the
important role of an appropriate diet for coronary
patients has been shown (Lichtenstein et al, 2006 ;
Lange et al, 2011).

Many authors have published dietary guides for
the prevention of these cardiovascular diseases; it is
certain that diets that appear to have similar levels of
nutrients are ultimately composed of completely
different nutrient sources (Yoo et al, 2004; Fogli-
Cawley et al, 2007; Martinez-Gonzalez & Martin-
Calvo, 2013; Jun et al, 2018; Li et al, 2019).

The aim of this study is to estimate dietary intake
in hypertensive adult patients in the west of Algeria
and to try to see if there is a relationship between food
consumption, socio-economic level, lifestyle and the
high risk of atherosclerosis in these patients.

2. Material and Methods
1. Subjects

Fifty one control subjects were recruited among
apparently healthy, normolipidemic Algerian peoples,
of them 25 men and 26 women with a mean age of 50
+ 6 years and 22 £ 1 Kg/m’body mass index (BMI).
Four hundred and forty eight hypertensive patients
with or without other pathological disorders e.g
diabetes, obesity and coronary artery disease (previous
myocardial infarction or angina pectoris) were
recruited at the general medicine service of the Tiaret
hospital (west of Algeria). Blood pressure levels were
retrieved from medical records of participating
patients. Hypertensive people are those who had blood
pressure levels > 140/90 mmHg or used
antihypertensive medications. There were 223 men
(M) and 225 women (W) with a mean age of 53 + 4
years. All men were current smokers but not women.
No physical activity was practiced by all patients (men
and women). Patients were divided into eight groups:
Group I (GI), (n=54, Men/Women 27/27) with
hypertension alone (mean age 52 + 6 years, BMI 23 +
1 Kg/m?®); GII (n=57, M/W, 28/29) with hypertension
and diabetes (mean age 49 + 4 years and BMI 23 +
1Kg/m®); Group III (GIII), (n=54, M/W,26/28) with
hypertension and obesity (mean age 54 + 4 years and
BMI 28 + 1Kg/m®); GIV (n=57, 28/29) with
hypertension, diabetes and obesity (mean age 51 + 6
and BMI 29 + 2Kg/m®); Group V (GV), (n=57, M/W,
28/29) with hypertension and coronary artery disease
(mean age 50 =+ 7 years and BMI 22 + 2Kg/m?); group

VI (GVI), (n=57, M/W, 30/27) with hypertension,
diabetes and coronary artery disease (mean age 54 + 5
years and BMI 23 = 1Kg/m®); group VII (GVII),
(n=55, 27/28) with hypertension, obesity and coronary
artery disease (mean age 55 + 5 years and BMI 29 + 2)
and Group VII (GVII), (0=57, 29/28) with
hypertension, coronary artery disease and obesity
(mean age 56 + 3 years and BMI 32 + 4). The purpose
of this study was explained to the subjects and the
investigation was carried out with their consent. The
experimental protocol was approved by the West
Hospital Committee of Tiaret on Human Subjects.
2. Food Consumption

Subjects  were interviewed by trained
interviewers using an adapted and structured
questionnaire. The questionnaire reported by Mares-
Perlman et al. 1992 queried the dietary intake and was
composed of two parts: a food frequency questionnaire
and additional food intake questions. Subjects were
also asked to list names and frequency of consumption
of food not listed in the questionnaire. For type of
food, the respondent was asked how frequently it was
eaten and whether the usual portion was small,
medium or large (graduated measure, soup and coffee
spoon, dinner and soup plate...) (Cubeau & Pequignot,
1991). For food not part of the food list but reported to
be consumed by patients, exact portion size data were
elicited. Additional food intake questions were
included to determine the following dietary habits:
frequency of eating the skin of chicken or fat of meat,
frequency and type of fat added in cooking, type of fat
added to potatoes and vegetables, brand name of the
most frequently consumed cold cereals and the total
daily quantity of fruits and vegetables eaten. Food
intake was converted into nutrients and energy via the
consumption food table using the method of Souci et
al 2000.
3. Statistical Analysis

Values are given as means + SD. Statistically
significant differences in the values between different
groups was evaluated by Student’s t test for parametric
data and by the Mann-Whitney U test for non-
parametric data, and were initially analyzed by
ANOVA. The statistical significance level was set at p
< 0.05. Energy and nutrient intakes were compared to
the Mediterranean diet (Keys, 1995; Renaud et al,
1995; Luc et al, 2006).

3. Results
1. Socio-economic survey

Socio-economic survey of patients compared to
controls (Table 1) found that patients in GIII, GIV,
GVII and GVIII are employed, while for controls and
other groups, the percentage working people varies
from 35 to 70%. The illiteracy rate is null among
patients of GVII and GVIII, from 3 to 5% for GIII and
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GIV and varies between 10 and 50% for the rest of
patients and controls. The highest levels of education
(higher school level) are observed in patients of GIII,
GIV, GVII and GVIII. Most of patients and controls
live in semi-collective habitat, 10-24% of patients live
in villas. Sanitary facilities are favorable for 73-80%
of patients, unfavorable for 20-27% of patients and
controls. The number of people in the family is less
than 3 in 26 to 78% of patients and controls and
especially in patients of GIII, GIV, GVII and GVIII

(60 to 78%), greater than 4 in 22 to 74% of patients
and controls. The highest numbers of people in the
household are seen in controls (58%) and patients of
GI (74%) and VI (73%).

In total, 48% of surveyed population are
unemployed, 30% have low level of education
(illiteracy or primary level), 40% live in buildings and
45% of patients belong to large families. All these
parameters define a low socio-economic level found in
40% of cases.

Table 1: Socio-economic level of patients and controls

Control GI |GII |GII GIV GV |GVI GVII GVIII
Employment
- With 70 67 |35 100 100 56 52 100 100
- Without 30 33 |65 0 0 44 48 0 0
School level
- Illiterate 12 28 |24 3 5 50 10 0 0
- Primary 58 35 |59 25 21 32 36 25 19
- Secondary 28 37 |17 29 35 16 46 35 39
- Superior 2 0 0 43 39 2 8 40 42
Habitat
- Semi-collective 30 41 |24 70 80 55 25 65 60
- Building 69 59 |76 20 8 45 75 18 16
- Villa 1 0 0 10 12 0 0 17 24
Sanitary equipment
- Favorable 80 79 180 100 100 73 79 100 100
- unfavorable 20 21 |20 0 0 27 21 0 0
Household size
<3 people 42 26 |44 65 60 70 27 72 78
> 4 people 58 74 |56 35 40 30 73 28 22

% Values are expressed as % of patients and controls
2. Food survey
Estimated food intake for men does not present
any significant difference compared with that of
women: for that, results are treated together.
a. Daily caloric intake of food ration

Global calorie intake (Table 2 & 3) varies from
10.35 £ 1.26 to 14.86 + 2.30 MJ/24h and is higher
than that of recommended intakes (8.36 to 10
MJ/24h). Highest values, compared to controls, were
observed in patients of GIII, GIV (P <0.01), GVII and
GVIII (P <0.001), patients presenting the highest
number of atherosclerosis risk factors. The breakfast
represents from 9 to 18% of the energetic
contributions. Most of the ration is consumed during
lunch (35 to 40%) and dinner (33 to 45%). Caloric
distribution of the food ration during various meals is
criticizable compared to the distribution recommended
by Trémoliére et al, 1984 (Table 4).

b. Daily intake of protein, lipids and
carbohydrates
Energy intakes of proteins, lipids and

carbohydrates are respectively (13 to 15%), (35 to

10

41%) and (46 to 50%) (Table 5). There is a
predominance of animal protein intake (52 to 71%, ie
49.69 + 10.44 to 80.45 + 12.96 g/24h of total protein)
in patients of GII, GIII, GIV, GV, GVII and GVIII and
a predominance of plant vegetable proteins in patients
of GI (55%, ie 54.35 + 8.32 g/24h) and GVI (54%, ie
59.89 + 15.04 g/24h) (Table 2 & 6). We note a
predominance of polyunsaturated fatty acids in GII
and GV patients (35 to 44%, ie 1.35 + 1.02 to 1.42
10.02 g/24h) of total fatty acids. This distribution is
comparable to that of Mediterranean diet for
monounsaturated and polyunsaturated fatty acids in
some patients but it is no longer for saturated fatty
acids which are in quantities greater than that of the
Mediterranean diet for GII, GIV, GVII and GVIII
patients. The proportion of complex carbohydrates is
53 to 75% in GIII, GIV, GVII and GVIII patients
compared to 25 to 47% in GI, GII and GVI patients.
Distribution ~ between  simple and  complex
carbohydrates is comparable to that of Mediterranean
diet for controls and for GI, GII and GVI patients. It is
characterized by a decrease in the proportion of
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complex carbohydrates and an increase of simple
carbohydrates in patients compared to the
Mediterranean diet which is 75% of complex
carbohydrates against 25% of simple carbohydrates
(Table 2 & 6).
c. Daily intake of dietary cholesterol

Dietary cholesterol intake ranged from 285.31 *
11.33 to 822.12 + 12.17 mg/24h in patients of this
study. These intakes correspond to Mediterranean diet
for patients in GI and GII and largely exceed it
(683,23 £ 10,12 to 822,12 + 12,1 mg/24h) in GV (P
<0.01), GIII, GIV, GV, GVI, GVII and GVIII (P
<0.001) (Table 2).
d. Daily intake of dietary fiber

Dietary fiber intake in patients ranges from 20.18
+ 1.23 to 31.12 £ 5.11 g/24h. This intake is lower than
that of Mediterranean diet in all patients in this study.
The lowest intakes of dietary fiber were observed in
GIII, GVII and GVIII patients (P <0.001) (Table 2).
e. Quantitative distribution of some food
groups

The most consumed foods in this population
(Table 7) are red meat, poultry, and eggs in patients of
GIII, GIV, GVII, and GVIII. The least consumed
foods in these patients are fish, bread, fruits and
vegetables, milk and dairy products. The consumption
of margarine and oils is comparable in all patients.
The consumption of olive oil in this population is null.

Table 2: Daily consumption

and controls

of energy, food proteins, lipids, carbohydrates, cholesterol and fibers in patients

Nutrients Controls Gl GIl GIIl GIV GV GVI GVII GVIII MD
Total energy (MJ/24h) 1030+1,23 1035 1,26 10,70 £ 1,62 1239 +1,92 12,92+ 2,00 11,95+ 1,85 12,05 = 1,61 1339 2,09 14,86 £ 2,30 3
Total protein (g/24h) 95,69 + 11,40 95,14 £ 1294 | 9094 £ 1532 | 94,05 £ 16,04 99,40 + 16,79 95,73 £ 16,13 110,40 + 17,50 102,16 17,28 114,01 19,16
- Animal 4134+6,19 4297+731 56,70+9,92°" [ 6140410847 | 6491411357 | 4969+1044° | 50,52 +8,98 71,70 11,68 | 8045+£1296" | 72
- Vegetable 5435 +8,32 52,17 +11,14 | 342345417 [3265+520" 3448545 46,045,690 |5989+1504"" | 3046 +5,61 33,56 +6,22°"
g"[‘:‘l l‘pf‘ (%2:;‘) 91,67 +2047 9480 £10,60 | 105,74+24,99 | 13587432,05° | 141,01 +33,32" | 129,67 +30,64" | 110,66 + 24,47 146,72 34,73 | 162,39+ 38,17
L%“S(gl ) )d 17,12 £2,56 19274384  [3553+632°" | 82894950 80,1949,93™" 38924899 | 248841047 7005 +1028™ | 100,17+ 1135

N?O‘l‘]'; fml rated 4435+720 46,42 + 8,56 2925+345" [ 32344384 41,02+4,01 30,79 3,63 | 53,64+ 11,05 50,14 £4,16° 39,09 +4,59 83

Pol u . “1 4 20,75 +4,39 23,73 +4,77 346241727 | 1948 +2,31 17,01 +£2,00 5539 +4,81"" | 2740 +6,08" 22,57 +2,08 19,54 £2,29

- Do yunsaturate 1254043 1314055 135+ 1,02 0234001 0214003 142402 1,30 £ 0,55 03240,10™ 0,19+ 0,04
- Polyunsaturated /saturated

Total carbohydrates (g/24h) 314,62 % 43,1 310,61+ 51,52 | 311,13+ 52,00 | 341,30 £ 57,24 356,16 % 59,75 327,50 = 54,04 | 361,64 £ 63,33 368,72 % 62,31 209,48 £ 68,46
- Simple 7631+135 7829 +14,17 | 89,89 + 18,99 158,63+ 21,1177 | 155,90 £21,74 | 104,62 £19,96™ | 92,22 +17.29" 168,56 +22,86"" | 190,32 +24,98° | 220
- Complex 238,11+ 38,4 232,32+ 48,40 | 221,23+43,93 | 182,67+4835 | 200,25 + 50,29 222,88+46,20 | 2694245940 | 200,16 + 52,45 219,16 + 57,61
Cholesterol (mg/24h) 283,12+ 16,00 | 285,31+ 11,33_| 297,27+ 10,12_| 683,23 £ 10,12 658,13 = 15,60 309,22+ 15,30 _| 386,16 £ 17,20 _| 576,25 £ 10,13 822,12+ 12,17 300
Dictary fiber (¢/24h) 3320 +4,13 3012511 29,15 + 6,30 20,18 + 1,23 2062211 2930 £4,13 26,73 £ 7,13 19,75 £ 4,17 18,83 £2,93 =50
Values are means + SD. ; MD: Mediterranean diet (Keys, 1995; Renaud et al, 1995; Luc et al, 2006). ; *: Patients
versus controls; * P<0.05; ** P<(0.01; *** P<0.001

Table 3: Total energy 1ntake and its distribution between different nutrients in patients and controls
Nutrients Controls GIL GIII GIV GV GVI GVII GVIII
Total energy (MJ/24h) 10,30 + 1,23 10,35 = 1,26 [ 10,70+ 1,62 12,39+ 1,927 [12,92+2,000 [11,95+1,85 | 12,05+ 1,61" |1339+2,09 |14,86+230
Total protein (MJ/24h) 1,60+ 0,21 1,59+021 [1,52+0,26 1,57+0,27 1,66+ 0,28 1,60 0,27 1,85+0,29 1,71 +0,29 1,90 + 0,32
- Animal 0,69+0,10 0,72+0,12 [095+0,17"" | 1,03+0,18 |091+0,19 0,83+0,17" 0,84 +0,15" 1200207 | 1,34+0,22""
- Vegetable 091+0,14 0.87+0,19 [057+0,09" [055+0,09" |0,74+0,09 0,77 0,00 | 1,00+ 0,25™ | 0,51 0,09 0,56 +0,10™"
;;):t“l :fi‘d‘?(%/;ﬁ]h)) 345+0,77 3574078 [398+094° [511+£121" |530+125" |487+1,15 |416+092 5521317 |6,10+ 1,447
) y - saturated 0,64+ 0,09 0,73+0,14 | 133+£0,24™ |3,12+£036™ |3,02+037"" | 146+034"" |0,94+039" 2640397 |3,77+0,43"
) - monounsaturated 1,67+0,27 1,75+£032 | 1,00£0,13"™ | 122+0,14™ | 1,54+0,15 1,16£0,14™ | 2,02+0,42" 1,89 +0,16" 1,47 +0,17

nounsatur 0,78+0,17 0.89+0,18" |1,30=0,06™" | 0,73 0,09 0,64+ 0,08 2,08+0,07" | 1,03+023" |0,85+0,08 0,74 % 0,09

- polyunsaturated
Total carbohydrates (MJ/24h) 525+0,72 5,19+0,86 |520+0,87 571096 |596+1,00° |548+0092 6,04+1,06 |616+1,04 [685+1,14
- Simple 127+0,23 131£025 |1,50+0,32 2,65+035" |2,61£036™" |1,75+033™ | 1,54+0,29" 2,82+038"" |3,18+0,42""
- Complex 3,98+ 0,64 3,88+081 [3,70+0,73 3,05+081 335+0,84 3,72+0,77 4,50 = 0,99 335+0,88 3,66 + 0,96
Values are means + SD. ; *: Patients versus controls.; * P<(0.05; ** P<0.01; *** P<0.001.

Table 4: Energy distribution of food intake” during different meals of the day in patients and controls

Meal Controls | GI| G11larilciv GV | Gvi | gvir | gvin Distribution according tO. (Trémoliére et al, 1984)
Ideal Good Critical Bad

Breakfast | 15 1019 |17 |16 |18 |12 |20 18 20 25 10

Lunch 35 40142 (35 |36 |37 [39 |40 37 25 30 40 - 50 40 - 50

Taste 10 519 |8 8 10 {10 |8 7 15 15

Dinner |33 45|38 [38 |35 (35 |37 |30 33 25 30 40 - 50 40 - 50

snacks 7 - 12 |2 5 - 2 2 5 15 - - -

% Values are expressed as percentage of total energy intake.

11
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Table 4: Energy distribution of food intake” during different meals of the day in patients and controls

Meal Controls | GI| g1t arirlciv GV | Gvi | gvir | gvin Distribution according tO. (Trémoliére et al, 1984)
Ideal Good Critical Bad

Breakfast | 15 1019 |17 |16 |18 |12 |20 18 20 25 10 -

Lunch 35 40142 (35 |36 |37 [39 |40 37 25 30 40 - 50 40 - 50

Taste 10 519 |8 8 10 {10 |8 7 15 15 - -

Dinner |33 45|38 [38 |35 (35 |37 |30 33 25 30 40 - 50 40 - 50

snacks 7 - 12 |2 5 - 2 2 5 15 - - -

% Values are expressed as percentage of total energy intake.

Table 5: Distribution of different nutrients® related to total energy in patients and controls

Nutrients Controls |GI |GII |GII |GIV |GV |GVI |GVII |GVII |MD

Total protein (MJ/24h) 15 15 (14 |13 13 13 |15 13 13

- animal 6 7 19 8 7 7 7 9 9 15

- vegetable 9 8 |5 5 6 6 8 4 4

Total lipids (MJ/24h) 34 35 (37 (41 |41 |41 (35 |41 |41

Fatty acids (MJ/24h)

- Saturated 6 12 |25 23 8 8 20 25 39
16 17 {10 |10 12 17 (17 14 10

- Monounsaturated 7 9 |12 s 5 9 ] 6 5

- Polyunsaturated

Total carbohydrates (MJ/24h) 51 50 |49 |46 46 46 |50 46 46

- Simple 12 13 (14 |21 20 15 |13 21 21 46

- complex 39 37 |35 |25 26 31 |37 25 25

MD: Mediterranean diet (Keys, 1995; Renaud et al, 1995; Luc et al, 2006). * : Values are expressed as percentage of
total energy.

Table 6: Qualitative contribution of different nutrients in patients and controls

Nutrients Controls GI GIl GlII GIV GV GVI GVII GVIII MD
Total energy’ (MJ/24h) 1030 = 1,23 1035+ 1,26 10,70 = 1,62 1239+ 1,92 12,92 2,00 11,95+ 1,85 12,05 % 1,61 1339%2,09 14.86 2,30 3
Total protein’ (g/24h) 9569 = 11,40 | 95,14+ 1294 | 9094=1532 94,05 = 16,04 99,40 = 16,79 95,73 = 16,13 110,40+ 17,50 | 102,16 + 17,28 114,01 = 19,16 72
- animal’ EX] 45 62 65 55 52 46 70 71 60
- vegetable” 57 55 38 35 45 48 54 30 29 40
g::: i;‘l’:ssac(i%/g) 9167+2047 | 9480+1060 | 10574+24,99" | 135,87 +32,05 141,01 £33,327 | 129,67+ 30,64" 110,66 24,47 | 146,72+34,737 | 162,30+38,17 | 83
h ? Saturated” 21 22 36 62 58 31 23 49 63 25
Monounsaturate® 54 52 29 24 30 25 51 35 25 50
3 25 26 35 14 12 44 26 16 12 25
Polyunsaturated
Total carbohydrates® (g/j) 314,62 +43,1 310,61 £51,52 [ 311,13+52,20 [ 341,30+57,24 [ 356,16+59,75 | 327,50+54,94 [ 361,64+63,33 [ 368,72+6231 | 409.48+68,46 | 220
-Simple” 24 25 29 46 44 32 26 46 47 25
-Complex” 76 75 71 54 56 68 74 54 53 75

% Values are mean + SD.; ” : Values are expressed as percentage.; *: Patients versus cntrols; * P<0.05; ** P<0.01;
**% P<(0.001.; MD: Mediterranean diet (Keys, 1995; Renaud et al, 1995; Luc et al, 2006).

Table 7: Distribution of consumed food in patients and controls

Nutriments (g/24h) Controls GI GII GIII GIV GV GVI GVII GVIII

Milk and dairy products | 138,3+ 18,3 |253,8+ 18,2 |298,6+ 16,4 |198,7+153 |2064+17,8 |2685+12,3 |2251+155 |203,3+13,7 |140,2+ 11,6
Red meat 32,772 345+85 182,7+21,3 |242,1+23,5 |336,4+21,4 |180,4+11,3 [43,12+11,2 [356,8+29,5 |395,8+36,2
Poultry 23,123 245+ 3,1 663+73 12724122 |123,4+153 [683+738 33,1+£4,2 132,74+ 10,7 | 145,2+ 16,2
Fish 13,2+2,1 11,1£2,2 10,5+3,2 11,6 £3,2 92+13 23,6+9,2 13,9+3,0 9,7+2,6 10,8 +£4,3
eggs 31,654 338+6,1 56,2+72 98,7 +6,2 112,6+87 |645+7,6 4326+3,8 128,5+15,8 | 132,5+11,3
Fruits 213,2+258 |208,1+282 [202,3+23,5 |196,1+19,6 |103,5+184 |183,8+13,2 |1853+252 |[1456+12,8 |1253+15,6
Vegetables 271,2+534 |268,1+454 [177,3+12,7 |102,3+453 |979+17,6 103,6 £31,3 |107,2+13,5 |107,5+152 [952+212
Bread 263,4+238 |1968+19,3 [200,2+174 |1844+184 |190,8+163 |193,6=+12,1 |126,3+19,5 [107,6+16,3 |87,1+ 124
Cereals 161,7+29,4 |1284+10,4 [953+132 107,2+16,3 | 113,7+11,3 | 128,7+153 |[1353+17,4 [108,5+12,5 [98,5+94
Potato 200,7+35,9 | 189,6+23,7 | 112,3+13,6 |56,7+5,2 85,7+ 10,3 |97,8+9,6 173,7+12,3 [32,6+73 41,2+ 16,2
Dried vegetables 79,4+ 6,2 69,6+ 7,3 59,2+728 61,7+ 8,6 58,3+32 68,3+ 5,6 71,2+ 10,1 50,2+ 6,7 558+3,3
Margarine 11,2+3,1 11,6 3,2 11,3+3,7 12,8+ 4,6 10,3+2,7 11,0+ 4,6 10,3+ 1,7 10,3+5,2 10,8+ 1,6
Oil 122+34 13,5+4,2 12,2+32 13,5+2,1 12,1+2,7 11,7+3,5 11,823 10,6 + 3,1 9,6+23
Olive oil 0 0 0 0 0 0 0 0 0

Values are mean + SD.
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4. Discussion

We have already indicated that numerous
epidemiological studies have shown that populations
at high risk of coronary heart disease are characterized
by high intakes of fat rich in saturated fatty acids in
their diet and a high intake of cholesterol (Bruckert et
al, 1994; Woo et al, 1999; Nettleton et al, 2017).

Among  factors influencing  coronary
mortality in industrialized countries, eating habits
occupy a prominent place. It is therefore interesting to
try to correlate them with the different frequencies of
cardiovascular diseases.

Distribution of different nutrients in the
population of patients studied shows a protein energy
consumption of 13 to 15%. This intake allows
sufficient coverage of needs and it corresponds to
security intake (Table 5).

Animal protein intake (45 to 70%) is
predominant in the majority of patients, who consume
a lot of red meats, poultry and eggs. On the other
hand, the proportion of vegetable proteins is low (30
to 55%) (Table 6). But in general, a mixed protein
intake (of animal and vegetable origin) can be
compensated by the different essential amino acids
constituting these different proteins. Animal protein
intake is higher than the recommended daily intake
which must be 30 % of total proteins (Apfelbaum et al,
1989).

The consumption of fats is important to
determine since saturated fats are the main cause of
disorders of lipid metabolism, and promote
hypercholesterolemia and atheromatous pathology.

With 35 to 41% of total energy intake, lipid
intake in patients is far from the recommended intake
(30%) to avoid in order to avoid the affections like
obesity and atheromatosis. However, our results
confirm those of (Keys, 1995; Renaud et al, 1995; Luc
et al, 2006), obtained in other Mediterranean
countries, since these authors find lipids energy
intakes between 35 and 42% (Table 5).

Moreover, lipid intake is predominantly (58 to
63%) saturated fatty acids in GIII, GIV, GVII and
GVIII, monounsaturated fatty acid (51 to 52%)
patients in GI and GVI, and polyunsaturated fatty
acids (35 to 44%) in patients of GII and GV of total
fatty acids. This distribution of fatty acids is different
from that found by other authors in different
Mediterranean diets, namely 1/4 of saturated, 1/4 of
polyunsaturated and 1/2 of monounsaturated fatty
acids (Keys, 1995; Renaud et al, 1995; Luc et al,
2006). These authors describe a Mediterranean-type
diet as consisting of few meat, fish, fruits and
vegetables, olive oil and olives. Olive oil is no longer
consumed by patients in this study.
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The vegetable oil consumed by patients is mostly
sunflower oil. This oil, in the form of margarine or
liquid, is used for cooking as well as for salads and
cakes. This oil is considered as a "good fat". It
contains unsaturated fatty acids considered protective
against atherosclerosis and dyslipidemia. They also
have the advantage of having a hypotriglyceridemic
and hypocholesterolemic effect while increasing HDL-
C, due to the presence of polyunsaturated fatty acids
(Craplet & basdevant, 1990). The effect of unsaturated
fatty acids brought by the oil consumed by patients
remains negligible in view of a high intake of
saturated fatty acids, especially through the
consumption of meat, eggs, milks and dairy products
(Table 7).

In patients in this study, carbohydrate intake
accounts for 46 to 50% of the total caloric intake.
These carbohydrates are provided by bread, potatoes,
and couscous, that is, largely in the form of complex
sugars for GI, GII, and GVI patients. For all patients,
these intakes are in conformity with global energy
intake determined by (Luc et al, 2006) ) in some
Mediterranean countries, ie 50 to 55%, with a
distribution in conformity between the two types of
carbohydrates among patients of GI, GII and GVI, ie
1/4 of simple carbohydrates and 3/4 of complex
carbohydrates, which is not the case in patients of
groups GIII, GIV, GVII and GVIII where this
distribution is approximately 1/2 for each type of
carbohydrate (Table 5).

In addition, patients, without being large
consumers of coffee (boiled coffee most often), take 2
to 3 cups daily.

In 1983, Thelle et al., Found that drinking 9 or
more cups of boiled coffee (country or turkish) a day
is associated with an average 10% increase in
cholesterol in men and 8% in women, with a
statistically significant dose effect curve. This study
was also confirmed by (Jee et al, 2001; Antti, 1993).
However, this dose effect curve is not found for other
types of coffee (instant coffee, coffee filtered on
paper) (Naidoo et al, 2011).

It should be known that the means used to
quantitatively estimate a subject's food intake have
limits. It is essential to supplement these raw data with
information on the respondent's behavior and
environment. It is good to know the social
environment of the subject, it affects his eating habits
and allows to formulate more relevant questions about
their diet.

Thus, the low socio-economic level, the absence
or the lack of nutritional culture of studied population,
influences considerably the mode and the conditions
of feeding. Some patients have low incomes and live
in large families, with average food hygiene and a few
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varied diet. However, their Mediterranean-type diet
leads to levels of total cholesterol and triacylglycerols
at the upper limit of normal, compared to total
cholesterol and triacylglycerols levels in industrialized
countries (O'hrare et al, 2002; Stone et al, 2014).

Our population of 223 men and 225 women. The
interrogation showed that women did not smoke. For
men, all smokers consumed an average of one pack a
day.

The impact of nutrition on cardiovascular
diseases, and in particular on ischemic heart disease,
involves serum lipid levels and other risk factors
(obesity, diabetes, smoking, sedentary lifestyle), the
genesis or consequences are influenced by nutritional
factors.

Mediterranean diet in some patient groups
maintains cholesterol and triacylglycerols at the upper
limit of the usual values. This diet should protect
against any risk of coronary heart disease, as many
authors agree (Fung et al, 2009 ; De Pergola and
D’Alessandro, 2018 ; Martinez-Gonzalez et al, 2019).
In addition, identification of an individual relationship
between eating behavior and illness does not mean
that there is a causal relationship between food factor
and disease. Patients in this study have a balanced
energy intake despite a diet very few varied. In
addition, these patients do not follow a particular diet
despite their pathology. It seems that other risk factors
(obesity, diabetes, smoking, sedentary lifestyle)
contribute to a large extent in the development of
cardiovascular disorders in these subjects.

Conclusion

This study has shown that about half of the study
population is characterized by a low socio-economic
level. Caloric distribution of food ration during
different meals of the day is criticizable compared to
recommended distribution. A predominance of animal
protein and saturated fatty acid intake is noted in the
majority of patient groups, compared to Mediterranean
diet. The proportion of complex carbohydrates is high
and higher than that of the Mediterranean diet in the
majority of patient groups. Dietary cholesterol intake
largely exceed that of Mediterranean diet in most
patients. Dietary fiber intake is low in all patients of
this study. The most consumed foods in the majority
of patients are red meat, poultry and eggs. The least
consumed foods are fish, bread, fruits and vegetables,
milk and dairy products. In addition to the risk factors
observed in patients in this study such as obesity,
diabetes, smoking and sedentary lifestyle, this mode of
feeding can contribute to the development of
cardiovascular disorders in these subjects. However,
some individual nutritional advice would be beneficial
for each patient. These advices are, however, more
preventive than curative. Thus, it is necessary to
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reduce the consumption of cholesterol-rich foods
without totally excluding them, to prefer unsaturated
fats to saturated fats, to take a little more milk and
dairy products, to eat more fish, to moderate soda
intakes, to moderate coffee consumption and quit
smoking, moderate sugary drinks (lemonade) and take
more water and practice daily and regular exercise.
This advice is most often aimed at obese patients, but
hypertensive and diabetic patients can also follow.
Lastly, a better caloric distribution of food ration
during meals is advised.
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