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Abstract 

To determine food sources of sodium among Egyptian 

adults,96 healthy adults aged 25-64 years were selected from 

workers of the National research institutes of the General 

Organization of Teaching Hospitals and Institutes (GOTHI).Two 

24-hour dietary recalls were collected using the United State 

Department of Agriculture's (USDA) multi-pass method between 

2014 and 2016. In addition socioeconomic information were 

collected. Weight and height were measured. 

Results showed that: The mean sodium intake was 

3841.4±1223.7 for males and 2735.0 ± 1118.9 mg/d for females. 

The major food items rich in sodium were baladi bread (15.1 %) 

and white cheese (10.9%) . The top food groups contributing to 

sodium intake were composite dishes/homemade food (26.1 %), 

bakeries (23.6%), dairy (20.0%) and fast food (8.3%) . (40 .1 %) of 

sodium was consumed in lunch, followed by breakfast (29.3%) 

then dinner (23.7%). 
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Introduction 

Although sodium is an essential nutrient for human health 

with important in balancing ""IQ,I"'rrnl\rr", and osmotic 

(Strazzullo and Leclercq, 2014) salt consumption 

may the risk through 

increase hypertension. A reduction in sodium intake by 1,000 mg 

per day reduced hypertension by 2.7/1.1 mmHg, stroke by 

42%, and death from coronary heart disease by reduced 40% (He 

et al., 2014).ln adults and with no acute illness, a 

in the intake sodium from the typical high levels 

reduces blood pressure (Gradual et al., 2011). A low sodium diet 

results in a improvement in blood in 

with hypertension (Adler et al., 2014). 

The World Health Organization recommends that adults 

should consume less than 2,000 mg of sodium, equivalent to 

5 grams of salt day (WHO, 2014). Dietary sodium intake is 

recommended by the Heart Association (AHA) to 

,500 mg (Whelton et al., 2012, 10M, 2013). 

and in developed countries have 

being working to identify dietary sources of sodium and to reduce 

consumption or reduce in processed food (Kochanek et 

al., 2011; European Food Safety Authority, 2016). In the United 

75% of sodium comes from and 

restaurant foods, 11 % from cooking and table use and the rest 

from what is found naturally in foodstuff (He et al. , 2013).The high 
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in many processed foods has a major impact on 

consumed (Mattes and Donnelly, 1991.). 

sources of sodium include natural SOI.Jrces, 

condiments, salt added while cooking or 

(He et al., 2013). 

However in the Middle East and North Africa (MENA) 

region limited exist on dietary salt intake. To our Kn()WIE~aa 

sources of salt in Egyptian diet is not available. The aim the 

food 

is identify main sources of salt in 

Material and Method 

recruited from of 

Teaching Hospital and Institutes (GOTHI) 

Adults between 25-64years of 

with no history cardiovascular, liver or kidney failure were 

included in study. The study was approved by 

Ethic committee of 

Data collected 

Demographic socioeconomic data including 

gender were WHO anthropometric 

protocol was to weight and height. 8MI was 

as the weight in kg by height square in meters (WHO, 

were collected from each subject 

Recall (MPR) method which is a 

United State Department of 
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Agriculture (USDA) (Moshfegh et al., 2008). Well trained 

dieticians collected the food and drinks consumed in the last 24 

hours and portions were determined using local cups and plates. 

The questionnaires were reviewed and edited by senior dieticians. 

Composite dishes and homemade food recipes were collected 

when permissible and amount consumed by the participant was 

estimated. Nutrients analysis was performed using ESHA 

Research Food Processor SOL and ESHA Port SOL software 

version 10.3. The ESHA Food Processor software was updated to 

incorporate Egypt Food Composition table (Eid, 2006). In case of 

missing food item, the collected recipe was entered. 

Food was grouped into 17 food groups bakeries, fruits 

fresh and juices, beef, fish, chicken, dairy, eggs, pickles, 

processed food, legumes and seeds, fresh vegetables, drinks, 

fast food or food consumed away from home, desserts and 

sweets, soups, spices and composite dishes. The Australia and 

New Zealand food grouping system was adapted (AUSNUT, 

2015). However modifications were done targeting sodium 

sources in Egyptian culture where cold cuts (pastrami, luncheon 

meat and sausages) were considered as processed food rather 

than in the meat group as in the AUSNUT classification. Also 

sandwiches not prepared at home were added to a new food 

group called fast food (away from home). 

Pickles a traditional Egyptian food habit was separated 

from condiments, sauces group. Composite dishes were also 

separated to target homemade foods and food was considered 
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composite dish if contains food from more than three food groups 

examples included stuffed vegetables eggplants, stuffed vine 

leaves, koshari, rukak, cooked potatoes, cooked beans with meat. 

If koshari was consumed away from home, it was included in the 

fast foodl away from home group. Processed food included 

canned food (tuna, sardine, fava beans (Foul), as well as cold cuts 

(Bastrami, sausage, luncheon meats, etc.) Bakeries included 

bread, bread stick, biscuits, and fiteer. Fast food/away from home 

group included sandwiches foul, falafel, liver, fried eggplant, fried 

potatoes, pizza etc. Legume and seeds group included foul (fava 

beans), black eye beans, kidney beans, chickpeas, lentils as well 

as salted pumpkin seeds, watermelon seeds and lupines. Beef, 

chicken and fish groups included grilled, baked or boiled dishes. 

Statistical analysis 

Statistical analyses were performed using SPSS version 

21 (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, 

Version 21.0. Armonk, NY: IBM Corp.). Sodium contents of each 

food as well as within each food group was estimated and percent 

of total sodium intake was calculated. Descriptive statistics were 

used to describe food group contributions to total sodium intake. 

Mean contributions and SO for the sample, and the percentage of 

sodium obtained from food items and each food group were 

calculated. Analysis of variance (ANOVA) and Student's t-test 

were used to assess the differences in the mean sodium intake 

between different socioeconomic variables. A p value of <0.05 

was considered significant. 
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Results 

Table 1 shows the mean sodium intake (mg) by sample 

characteristics. The mean sodium intake was significantly different 

between males (3841.4 ±1223.7) and females (2735.0 ± 1118.9 

mg) with p=O.OO. Single subjects had higher sodium intake 

compared to married and divorced subjects (3529.1 ± 1667.8, 

3174.9 ± 1269.1 and 3065.9 ± 714.8 mg respectively) in spite of 

not reaching statistical significant. Similar pattern of sodium intake 

was noticed among subjects older than 45 years of age (3258.1 ± 

1243.5), with family size more than 5 (3314.1 ± 1290.0) and with 

poor economic status (3327.7± 920.8). Unexpectedly subjects 

with higher income consumed more sodium (3454.2 ± 1651.8) and 

obese subjects consumed less sodium compared to normal BMI 

and overweight subjects (3091.0 ±1360.5, 3302.8± 1042.0and 

3399.1± 1253.3 mg respectively). 

Figure 1 shows the top food items contributing to sodium 

intake (>1 %). Baladi bread contributed 15.1 % of the total sodium 

intake followed by white cheese (10.9%). Mish/kareesh cheese 

contributed around (3.3)% followed by pickles (3.2%) and cooked 

rice fried with noodles (3%). 

Salt added while cooking accounted for 3.2% of total 

sodium intake however it is important to note that this salt 

represent only salt used in collected recipes not of all 

composite/homemade dishes. 
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Figure 2 shows that almost one quarter of sa'it came from 

composite or homemade dishes (26.1 %) followed by grain 

products (23.6%) followed by milk, yogurt and cheese (20%). 

Food consumed away from home/fast food contributed 8.3% and 

pickles (4.7%). 

Table 2 presents mean sodium consumed by meal. 

Subjects consumed 2726.4± 1406.9 mg sodium in lunch followed 

by 1987.1 ± 251.1 mg in breakfast. Distribution of sodium intake 

by meal (Figure 3) showed that lunch contributed 40.1 % of total 

sodium intake followed by breakfast 29.3% then dinner 23.7%. 

Discussion 

The present study showed most Egyptian subjects did not 

adhere to the WHO guidelines for sodium intake (2000 mg per day) 

and that men consumed more than women. Saladi bread and 

cheese were main food items contributing to sodium intake. While 

among the food group, composite dishes! home prepared food was 

the richest sodium source in Egyptian diet followed by grain group 

including baladi bread and other bakeries. Almost one fourth of the 

sodium came from bread and other bakeries. Therefore urgent 

action is required given that 80% of non-communicable disease 

(NCO) deaths occur in Low middle income countries (LMICs)and 

the greatest increase of NCO is projected to be in South East Asia 

and the Eastern Mediterranean (WHO,2014). 

These findings are in consensus with reports from many 

countries where bread contributed 19% and cereals group 
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contributed 32.5% (Keogh, et al,.2013) bread and 

group combined in Australia(Chariton 2010), 25.7% 

in New (Russell et a/., 1999). On the other 

Margerison et a/. (2004) reported that contributed only 

8% of sodium intake of Australian participants, 

Comparing to processed/ foods, 

breads/cereals/grains contributed of total intake in the 

United Kingdom, (Anderson al., 2010).1 in Canada 

2009), in Turkey (Erdem et al., 2017) and 26% 

in (AI Medawar et al., 2105). 

Other processed foods with high density sodium were 

meats 8.90% and dishes in UK, 

prc,ceSSE~a meats (10.3%), sauces (6.7%), potatoes and kumara 

(6.7%) cereals in Canada (Russell ai, 1999) 

prClceSSE~a meat (12%), dairy products (9%) in Lebanon 

(AI Medawar,et al., 2015). current study however identified 

dairy mainly white as highest source sodium 

(20%) from commercial products bread and 

three-quarters of sodium 

consumed is from salt during food manufacture, 

with the either added the table or in cooking 

(discretionary salt), or naturally in food (James, et al., 

1987, and Donnelly, 1991).On the contrary, 

countries 

In Western countries 

Japan and Korea """1"11"'""" around 75% of 

came from meals or aaClea during cooking with 
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from soy sauce in China and Japan and25% from kimchi in 

Korea(Zhao et al., 2004; and Anderson et al., 2010;Song et al., 

2013). The current study reported 26% of sodium came from food 

cooked at home and extra 3.2% from added recipes missing in the 

food composition database which is less than the 75% reported 

from Asian countries but close to the 30% reported from Turkey 

(Erdem et al., 2017). 

Our study showed no difference in salt intake by education, 

economic status, age or marital status. Only sodium intake 

significantly differed by gender. This finding indicates the need for 

a community based or system level intervention working with food 

producers to reduce salt in food processing or increase production 

of low salt products in combination with nutrition education 

targeting food prepares mainly women to replace salt with herbs 

and other spices. Hasenegger et al., (2018) studied adult 

Australians between 18-64 years of age found similar results 

where salt intake did not differ by affluence, educational level, 

smoking status and physical activity. Salt intake differed by gender 

and increased with increase in 8MI which was inconsistent, with our 

previous work (Abd EIAaL et al., 2018) which showed no 

difference with increase 8MI. 

Results of this study identified lunch (40.1 %) as the meal 

with highest salt intake followed by breakfast (29.3%) then dinner 

(23.7%). We can speculate that high sodium in lunch was due 

mainly to home cooking while breakfast was due to fast food or 

food consumed away from home which included sandwiches such 

as foul (fava beans), falafel and fried eggplants and potatoes, 

traditional breakfast for working force in Egypt. Khan (1983) 
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investigated the total sodium intake from meals and snacks 

consumed by selected college students. Most students used 

carbonated beverages, candies, gums, cookies, and salted snack 

items. Sodium intake was greater from regular meals than from 

snack foods. Salted snack items were consumed mostly as 

evening snacks. However, in Korean young adults aged 20-26 

years, using a 125-item dish-frequency questionnaire Shim et al. 

(2013) found that salt intake was increased with increased number 

of meals and was reduced with increased number of snacks. Also 

evening snacks had more salt than morning snacks. 

The limitations of the current study include small sample 

size and recruitment of governmental employees which limit 

generalization of the findings. In addition, lack of information on 

salt added on the table may indicate underestimation of salt 

consumed. 

Conclusions: Over consumption of sodium requires immediate 

intervention to reduce dietary sodium among Egyptian adults. 

Focus on limiting sodium in commercial bakeries mainly baladi 

bread production, substituting salt while cooking with more herbs 

and making low salt dairy products mainly cheese more available 

and affordable are suggested strategies for salt reduction 
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Table1: Mean ± SO sodium intake (mg) by characteristics of the 

sample 

Characteristics 
N Mean + SO p-

value 

Males 41 3841.4 + 1223.7 0.000 
Gender 

Females 55 2735.0 + 1118.9 

Single 11 3529.1 + 1667.8 0.7 

Marital status Married 78 3174.9 + 1269.1 

Divorced 7 3065.9 + 714.8 

Very low 21 3274.7 + 1261.8 0.7 

Low 25 3046.0 + 1225.9 
Social score categories 

Middle 25 3448.4 + 1354.6 

High 25 3071 .8 + 1317.3 

Normal 15 3302.8 + 1042.0 0.6 

8MI category Overweight 26 3399.1 + 1253.3 

Obese 55 3091.0 + 1360.5 

<45 years 50 3161 .1 + 1328.2 0.7 
Age group 

=>45 years 46 3258.1 + 1243.5 

-<5 27 2935.3 + 1245.3 0.2 
Family size 

>5 69 3314.1 + 1290.0 

<2000 LE 39 3091.7 + 1271.1 0.6 

Income 2000-5000 LE 40 3215.7 + 1128.2 

>5000 LE 17 3454.2 + 1651.8 

In debt 7 3327.7+ 920.8 0.5 

Just meet routine 19 3185.0 + 1023.0 

expenses 

Economic status 
Meet routine 26 2901.0 + 1383.5 

expenses and 

emergencies 

Able to save or 44 3379.4±1369.3 

invest 
. . 

Correlation IS significant difference at p< 0.05 
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Table 2: Mean ± sodium intake (mg) by 

Meal 
N 

Sodium ± SD(mg) 

Breakfast 96 1987.1± 1251.1 

Morning Snack 74 230.5± 317.5 

Lunch 94 2726.4 ± 1406.9 

Afternoon Snack 133.1±280.2 

1612.8± 1439.1 

102.1+168.2 

Dinner 

Evening Snack 
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Figure 1: Percent of sodium 
intake by food items (>1% of 
total intake) 
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[ Figure 3: Percent of sodium I
consumed by meal 
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