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Abstract. In Morocco, the high consumption of dietary sodium increases 
the risk of non-communicable diseases (NCDs) and predisposes to 
cardiovascular diseases (CVDs) and hypertension. This study aims to 
assess the dietary sodium and potassium intake in a random sample of 
Moroccan adult students as a benchmark informing a national strategy for 
reducing salt intake. This cross-sectional study was conducted with 103 
adults aged 18 to 25 years recruited in Casablanca. The 24-hour urinary 
excretion was used to measure the sodium and potassium. Creatinine 
excretion was used to validate the completeness of the urine collections. 
The average urinary sodium excretion was 3125.77 ± 121.99 mg/day, 
13.5% consumed less than 5g/day, while 69% consumed more than 5 g/day 
of which 17.5% consumed more than twice the recommendations. For the 
average urinary potassium excretion was 1826.1 ± 61.2 mg/day, and more 
than 98% of the students consumed less than the adequate intake. The 
results of this pilot study show that the population studied has a high 
sodium intake and low potassium intake which does not meet World 
Health Organization (WHO) recommendations, which requires 
implementing an action plan to reduce salt. 

1 Introduction 
Globally, NCDs are the leading cause of death and morbidity accounting for 71% of deaths, 
the equivalent of 41 million deaths per year according to the WHO [1]. CVDs are 
responsible for the largest number of deaths from non communicable diseases (17.9 million 
per year), of which high blood pressure (hypertension) is a major risk factor [2]. One of the 
main causes of the latter is high sodium intake. However, high potassium consumption can 
counteract the negative effects of high sodium intake on blood pressure. Potassium 
therefore plays a protective role, in lowering blood pressure [3]. WHOs report highlights 
the importance of prioritizing the reduction of sodium intake as the primary approach to 
reducing blood pressure and reducing the risk of stroke and CVDs [4]. 
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On the other hand, eating behaviors have changed significantly in the past three decades, 
resulting in an overconsumption of fatty, salty and sweet foods across the world both in 
developed and developing countries [5]. The rising number of NCDs such as CVDs and 
hypertension has been attributed to these nutritional changes. Globally, 22 % of the adult 
population aged 18 and over are hypertensive.  More specifically, in Morocco hypertension 
is a public health problem. Indeed, data from the latest study concluded that 29.3% of 
Moroccans aged 18 and over have high blood pressure. Furthermore, the latest results of the 
Ministry of Health prospective survey show that the prevalence of hypertension decreased 
from 33.6% in 2000 to 29.3% in 2017. Efforts will be made to achieve a 10% reduction in 
the prevalence of hypertension by 2029 [6]. 
 
In this context, we assess the consumption of sodium and potassium. The intake of these 
micronutrients can be estimated indirectly from a questionnaire, or directly by measuring 
urinary excretion. Due to problems of sodium inaccuracy based on dietary studies in most 
researches, twenty-four hours urinary sodium excretion has become the "gold standard" 
method of obtaining sodium and potassium intake[8].  
In Morocco, available data revealed that sodium and potassium intake verified by 24-h 
urine collection in children between 6 and 18 of age is respectively 2235.3 ± 823.2 mg/day 
2.2 ± 0.8 g/day and 1431 ± 636.5 mg/day [9], and in adults aged 25 to 65 years are 
respectively 2838.7 ± 1442.5 mg/day 2.8 ± 1.4 g/day and 1377.3 ± 642.4 mg/day [10]. 
However, the daily intake of sodium and potassium through the diet of young people aged 
18 to 25 years remains unknown. 
The present study set out to assess the mean daily intakes of sodium and potassium in 
Moroccan university students aged 18 to 25 years living in the Casablanca region in west-
central Morocco, with the aim (as a pilot study) of informing the national strategy to reduce 
salt intake. 
 

2 Methods 
To collect data on health problems, date of birth and drug consumption and/or supplements, 
we conducted an anthropometric measurement, urine collection and face-to-face interviews 
with students from 18 to 25 years enrolled at the Hassan II University of Casablanca. This 
cross-sectional study was carried out between December 2017 and March 2018. Individual 
information from participants was collected using a standard WHO-EMRO (the Eastern 
Mediterranean Regional Office) questionnaire. 24-hour urine samples were collected. 
Participants were given detailed instructions on timed urine collection during the 24 hours 
to estimate excretion. As requested, the first urine of the day was discarded to start the urine 
collection period with an empty bladder, 5-liter of boric acid, which was used for 
preservation of urine before chemical analyses where bacterial metabolism is likely to 
invalidate the results [11].  Anthropometric measurements reflect nutritional and health 
status but can also be used to predict health status and survival [14]. They were taken in the 
university, according to WHO recommendations, and collected by trained researchers in 
accordance with WHO standards [15].  The total volume of urine collected was measured 
using a specially designed linear measurement scale, and an aliquot (30 ml) of the complete 
samples was stored at the −20°C until analysis. Analysis of sodium, potassium and 
creatinine levels in the urine was carried out using potentiometric and colorimetric methods 
(PLC Fusion 5.1 technique, Ortho Clinical Diagnostics VITROS from Johnson and Johnson 
USA); this technique makes it possible to measure sodium and potassium ions by direct 
potentiometry. 

Blood pressure was measured using an Omron M6 blood pressure monitor [18], 
measurements were completed in the sitting position after 5 minutes of rest prior the 
measurements. All Statistical analysis were carried out using SPSS Statistics software (IBM 
SPSS Statistics 25.0) [19].  
 
3 Results:  
This study provides an estimation of the sodium and potassium intakes of Moroccan 
students by measuring the urinary excretion of sodium and potassium for 24 hours. 
In our study, men represent 47.6% (49) and women 52.4% (54). The average age of 
participants was 21.6 ± 0.1 years, of which 21.8 ± 0.3 years for men and 21.4 ± 0.1 years 
for women. The characteristics of growth parameters for all participants are presented in 
Table1. For overall recruited students, the mean weight was 64.8 ± 1.3 kg and the average 
height was 168.7 ± 0.9 cm.  The average urinary sodium excretion of 24 hours in the whole 
group was 3.1 ± 0.1 g/day (equivalent to 7.8 ± 0.3 g/day of salt). Overall, 13.6% of students 
have a sodium excretion below 2000 mg, 8.16% men and 18.52 % women consuming less 
than 5g / day, which corresponds to the recommendations of the WHO. While 68.9% ( 
67.4% men and 70.4% women) have an excretion between 2 and 4 g (consume between 5-
10 g of salt per day), and 17.5% exceed 4000 mg per day, which 24.5 % men and 11.11% 
women consume more than twice the recommendations. 
The average urinary potassium excretion of 24 hours in the whole group was1826.1 ± 61.2 
mg/day, and more than 98% of students consumed less than adequate intake, and only one 
person in the entire population has a value greater than 3500mg/day. 
A comparison of daily urinary excretion of potassium, sodium and creatinine between men 
and women is also reported in Table 1, and showed significant difference between women 
and men for sodium, potassium and creatinine (p=0.0321, p=0.0201 and p<0.0001 
respectively), and no significant statistical difference for urine, SBP and DBP (p=0.2047, 
p=0.984 and p=0.392 respectively). 
For nutritional status, the BMI indicate that 13.6% of students are underweight, 63.1% 
normal weight, 18.4% are overweight and 4.9% are obese. Potassium was low in all groups 
regardless of weight status (i.e. not significantly different) whereas sodium was lower in the 
underweight group than the others. The overweight group appeared to have lower sodium 
excretion than the obese or normal weight groups. 
No significant correlation was observed between sodium and arterial pressure (TAS; r = 
0.075, p = 0.449 and TAD;  r = 0.052, p = 0.599). However, BMI does not show any 
significant correlation between K and Na (p ≥0.05). A significant positive correlation was 
observed between weight, potassium and sodium (r = 0.26, p = 0.008 and p = 0.007 
respectively), 
In contrast, no significant negative correlation were observed between the 
sodium/potassium intake ratio and arterial pressure (TAS;  r =-0.038, P=0.702 and TAD;   r 
=-0.18, P=0.859). 
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4 Discussion  
In this study, the assessment of sodium and potassium intake in university students, clearly 
showed that sodium consumption  exceeds the recommended values With 24-hour urinary 
sodium excretion, the mean sodium concentration was 3.1 ± 0.1 g/day (equivalent to 7.8 ± 
0.3 g/day of salt; 7.2 g in women and 8.5g in men). 
Our results are in agreement with a study carried out in South Africa, the average salt 
consumption estimated by the 24-hour urinary excretion method was 7.2 g/day and 65.6% 
consumed more than 6 g of salt/d [25]. Similarly, in USA  an adult population aged 18-25 
years showed that sodium consumption was 3.5 g/day  equivalent to 8.6 g/day of salt [26].  
On the other hand, potassium is known to be a key mediator of the cardiovascular effect on 
food sodium, it is proven that a diet rich in potassium has a vasculo-protective function, 
especially in cases of hypertension sensitive to salt and pre-hypertension [27]. A low intake 
of this element is associated with hypertension since it presents a protective factor for 
hypertensive people [28]. As well as the increase in potassium intake reduces the 
hypertensive response following a sodium-rich intake [27]. 
These results are in agreement with work carried out in three different South African 
populations. The study showed that the usual median intakes of potassium of university 
Students was 1309,85 mg/day, which is lower than recommended values [28]. 
Low potassium intake maybe associated with insufficient intake of fruits and vegetables, 
but also by certain traditional cooking techniques, namely that potassium is water- 
soluble[32]. To prevent it from escaping into the cooking water, it is preferable to cook the 
food with steam, in a foil or stew. 
Furthermore, the high sodium intake results can be related to the high prevalence of 
hypertension in Morocco and/or by traditional eating habits and practices using very salty 
seasonings and condiments [25]. Bread is one of the most important sources of sodium in 
several countries, and also the main vehicle of salt for daily food intake in Morocco [29]. 
Indeed, most bakeries use between 15 and 20 g of salt/kg in bread preparation and in diet. 
However, the Moroccans are large consumers of bread during meals, with an average of 
500 g/day/person, which leads to a daily intake of 8 to 9 g of salt through bread alone[30].  
This study highlights that sodium is over-consumed compared to a low potassium 
consumption  (3.1 ± 0.1g/day - 1826.1 ± 61.2 mg/day respectively). According to the 
Examination of Moroccan national survey data. Morocco has registered a nutritional 
transition [40]. Indeed, the diet changed considerably; the intake of animal products 
increased while that of cereals and sugar remained relatively high. The rise in the 
consumption of meats and vegetables was accompanied by a steady consumption of bread, 
used to eat the sauce in which the meat and vegetables are cooked; processed foods and fast 
food have been dramatically increased. 
The high sodium and inadequate potassium status in our sample could be explained by the 
change in eating behavior, in fact Morocco has recorded a nutritional transition, leading to 
changes in eating habits and lifestyle changes, especially in the largest cities like the 
Casablanca, region resulting from increased consumption of processed foods and fast food 
[31].  
Several epidemiological reports have shown a relationship between sodium and potassium 
intake, cardiovascular disease and mortality in the general population [32]. The excess in 
sodium intake and potassium deficiency in Morocco reflects the world situation. Because of 
this worrying situation, WHO has developed and implemented a global strategy and 
effective policies to reduce salt intake. 

 
 
 

 
5 Conclusion 
Our pilot study shows that sodium and potassium intake, estimated by 24-hour urinary 
excretion, was (on average) different from WHO recommendations. This could contribute 
to the high risk of developing hypertension, cardiovascular disease and stroke. Therefore, it 
is urgent to take measures to reduce sodium consumption; in this way, more research is 
needed in this area. 
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