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Assessment of sodium and iodine intake among university 

students in Casablanca, Morocco 

Résumé 

Introduction : Malgré la fortification du sel en iode, la carence en iode demeure toujours un 

problème de santé publique en raison du mode de vie alimentaire et la consommation des 

produits de la restauration rapide. Dans cette étude, nous visons à évaluer les apports en sodium 

et en iode chez les étudiants universitaires. Méthodologie : Un échantillon de 120 étudiants 

âgés de 18 à 25 ans a été recruté pour collecter des échantillons d'urine de 24 heures dans des 

conteneurs spéciaux contenant 1g de thymol. Nous avons mesuré la concentration des 

échantillons en sodium, en potassium, en iode et en créatinine. Résultats : l'excrétion urinaire 

moyenne de sodium était de 3066,8 ± 1196,0 mg/jour. Dans cet échantillon, 72,6% des 

participants consomment plus de 2 g/jour de sodium. L'apport moyen en potassium est de 

1805,9 ± 559,4 mg/jour et tous les participants consomment moins que la quantité adéquate. 

L'excrétion urinaire quotidienne d'iode est de 135,6 ± 88,9 mg/jour ; 69,2% des participants 

consomment moins que la quantité recommandée. La concentration en sodium, en potassium 

et en iode était plus élevée chez les hommes (p = 0,008; 0,044 et 0,003 respectivement). 

L'apport moyen le plus faible en iode a été observé chez les participants ayant une insuffisance 

pondérale (119,4 ± 31,4 mg). Conclusion : Cette étude montre que l'apport en sodium est élevé 

tandis que l'apport en iode est faible dans cette population étudiée, en particulier chez les 

femmes.  



Abstract 

Iodine deficiency is still a matter of public health concern despite salt fortification and 

especially with global recommendations to lower salt intake, this is mainly due to dietary 

habits. University students have a diet based on street food high in sodium and low in other 

micronutrients (i.e. iodine and potassium).  In this study we aim to measure sodium and iodine 

levels in university students to assess their risk of developing complications later in life. 

Methodology: A sample of 120 students aged between 18 and 25 years old was recruited and 

asked to collect their 24-hours urine samples in special containers containing. Samples were 

stored then analyzed for sodium, potassium, iodine and creatinine levels. Results: The average 

urinary excretion of sodium was 3066.8 ± 1196.0 mg/day. Overall, 72.6% of participants 

consume more than 2 g/day of sodium. Average potassium intake is 1805.9 ± 559.4 mg/day, 

and all participants consume less than the adequate amount. Daily urinary excretion of iodine 

is 135.6 ± 88.9 mg/day, and 69.2% of participants consume less than the recommended amount. 

Sodium, potassium and iodine intakes were higher in male participants (p-values = 0.008; 0.044 

and 0.003 respectively). The lowest average iodine intake was observed in underweight 

participants (119.4 ± 31.4) with 87.5% of underweight participants and 80% of female 

participants below the recommended intake. Conclusion: Sodium intake is high while iodine 

intake is low in this studied population, especially in women.   

 

  



Introduction 

Iodine plays a central role in thyroid physiology, being both a major constituent of thyroid 

hormones tri-iodothyronine (T3) and thyroxine (T4) and a regulator of thyroid gland function 

(Cavalieri, 1997). These hormones are necessary for protein metabolism. They also promote 

nitrogen retention, glycogenolysis, intestinal absorption of glucose and galactose, as well as 

lipolysis, and the uptake of glucose by adipocytes (Kapil, 2007). 

The diet is the most important source of iodine for humans. According to the World Health 

Organization, the daily intake of iodine should be 90 µg for preschool children (0 to 59 

months); 120 µg for schoolchildren (6 to 12 years); 150 µg for adolescents (above 12 years) 

and adults; 250 µg for pregnant and lactating women (WHO, 2007b).  

Iodine deficiency occurs when iodine intake falls below recommended levels. An inadequate 

dietary intake of iodine leads to insufficient production of thyroid hormones, which affects 

many parts of the body, particularly muscle, heart, liver, kidney and the developing brain. 

Inadequate hormone production adversely affects these tissues, resulting in the disease states 

known collectively as iodine deficiency disorders, or IDD. Dietary iodine deficiency stimulates 

TSH secretion, which results in thyroid hypertrophy (Zimmermann, Jooste and Pandav, 2008). 

Iodine intakes consistently lower than 50 μg/day usually result in goitre. Severe and prolonged 

iodine deficiency, may lead to a deficient supply of thyroid hormones. This condition is 

referred to as hypothyroidism (Kapil, 2007). 

IDD are among the easiest and least expensive of all nutrient disorders to prevent. The addition 

of a small, constant amount of iodine to the salt that people consume daily is all that is needed 

(WHO, 2007b).  

In this study, we aimed to assess iodine levels among university students.  



Methodology: 

Most iodine absorbed in the body eventually appears in the urine. Therefore, urinary iodine 

excretion is a good marker of recent dietary iodine intake (WHO, 2007a). In individuals, 

urinary iodine excretion can vary from day to day and even within a given day. However, this 

variation tends to even out among populations (WHO, 2007a). 

Sampling: A sample of 120 students aged between 18 and 25 years old was recruited and asked 

to collect their 24-hours urine samples in special containers containing 1 g of Thymol for 

conservation.  

Data collection: The individual information of the participants was collected using a standard 

questionnaire of WHO-EMRO. Samples have been collected between September and 

December 2017. Similar temperatures were recorded during the period of this study. Verbal 

instructions were given to the participants for the 24-hour urine collection; the first urine of the 

day was discarded and all urine over the following 24 hours was collected in 5 liters’ plastic 

containers (with 1 g of thymol for conservation purposes). The thresholds used for discarding 

incorrect urine collection were a urine volume below 300 mL and creatinine levels below 280 

mg/L or exceeding 2590 mg/L. Sodium and iodine intakes were estimated by measuring 24-

hour urinary excretions; This method has been considered the reference to estimate daily intake 

of sodium and potassium (Campbell et al., 2010).  

Anthropometric measurements were collected by a trained staff in accordance with WHO 

standards. Weight was measured while participants were wearing light clothing and no shoes 

using Omron’s body composition monitor BF511 (HBF-511T- E). Height was measured using 

a stadiometer graduated in centimeters (Seca 213). Body mass index (BMI) was calculated as 

weight divided by the square of height (kg/m2), (BMI<18.5: underweight, 18.5<BMI<25: 

normal weight, 25<BMI<30: overweight, BMI>30: obese) (WHO, 1995).  



Samples biochemical testing: Analysis of urine levels of sodium, potassium, and creatinine 

were performed using the potentiometric and colorimetric methods, and iodine levels were 

conducted using conductimetry after separation by chromatography (technical PLC Fusion 5.1, 

Johnson and Johnson USA Ortho Clinical Diagnostics VITROS 250). All the analyses were 

realized in a certified laboratory (Institut Pasteur Maroc, Casablanca). 

Statistical analysis: Statistical analysis was done using Stata/MP (version 13). Data were 

described as means ± standard deviation (SD) for continuous variables and as percentages for 

nominal variables. One-way ANOVA was used to compare the data means between both 

genders. Statistical significance level was set at α=0.05. 

 

Results: 

A total of 120 university students were recruited from the Science Faculty of Casablanca, 

Morocco. Fifteen samples were discarded from the analysis due to non-compliance with the 

urine collection directives. 

Complete information regarding clinical survey, anthropometric data, and 24 h urine samples 

was obtained from 105 eligible students. Among them, three were withdrawn for invalid urine 

sampling: 1 for a 24 hours’ urine sample below 300 mL and 2 for abnormal creatinine levels. 

Therefore, only the data from 102 participants was retained for analysis in this study. 

Characteristics of the participants: 

In this study, male participants represent 47.62% (50/105) and female participants represent 

52.38% (55/105). Participants were aged between 18 and 25 years old, the mean age was 21.6 

± 1.5 years old.  



A summary of the participants’ anthropometric parameters is presented in table 1. The mean 

weight was 66.1 ± 17.3 kg and the mean BMI was 23.1 ± 5.4 kg/m². Overall, 13.9% were 

underweight, 62.4% had a normal weight, 17.8% were overweight and 5.9% were obese. 

Underweight, overweight and obesity were higher in female participants (16.7% vs 10.6%; 

18.5% vs 17.0% and 9.3% vs 2.1% respectively).  

Assessment of sodium and iodine intake: 

The results of urinary iodine and sodium excretions are summarized in table 2. The average 

volume of urine excretion in this study population was 1234.0 ± 526.7 mL/day, and the average 

creatinine excretion was 1089.7 ± 487.8 mg/day. The average urinary excretion of sodium was 

3066.8 ± 1196.0 mg/day (equivalent to 7667.0 ± 2990.0 mg/day of sodium chloride). Overall, 

72.6% of participants consume more than 2 g/day of sodium (equivalent to the 5 g target by 

the WHO) while the average potassium intake is 1805.9 ± 559.4 mg/day, and all participants 

consume less than the adequate amount. Moreover, daily urinary excretion of iodine is 135.6 

± 88.9 mg/day, and 69.2% of participants consume less than the recommended amount. 

Sodium, potassium and iodine intakes were higher in male participants (p-values = 0.008; 0.044 

and 0.003 respectively).  

We also observed (table 3) that the highest average sodium intake was recorded in obese 

participants (3416.3 ± 957.0 mg/day) with all obese participants and 83.3% of male participants 

(p < 0.05) consuming over the recommended sodium limit. Also, the lowest average iodine 

intake was observed in underweight participants (119.4 ± 31.4) with 87.5% of underweight 

participants and 80% of female participants below the recommended intake.  

Figure 1 shows a comparison between iodine and sodium intake. We observed that no 

participants had both a recommended sodium and a recommended iodine intake, while nearly 

half the participants (48.7%) had high sodium and low iodine intakes, 20.8% had normal 



sodium intake but low iodine intake, and 30.8% had normal iodine intake but high sodium 

intake (p > 0.05). 

 

Discussion: 

One of the major arguments that arise when discussing sodium or salt reduction is the iodine 

status. In Morocco, table salt is fortified with iodine and recommendations to reduce salt 

consumption are faced with the concern that it might affect iodine intake as well. 

In this study, the assessment of 24-hour sodium excretion in university students indicates that 

their average sodium intake (3066.8 ± 1196.0 mg/day) is well above the recommended targets 

set by the WHO, while the iodine is quite low (135.6 ± 88.9 mg/day). These results are 

concerning, because even with a higher sodium intake, the participants did not meet the iodine 

intake target.  

The results on sodium intake are consistent with available data reporting a global trend of 

sodium overconsumption. Estimates in the Eastern Mediterranean countries based dietary 

assessments reported that sodium intake ranged from 2.1 g in Saudi Arabia to 6.5 g in Jordan 

(2.9 g in Morocco). Based on the24-hour urinary excretion, sodium intake assessments ranged 

from 2.8 g in Morocco to 4.1 g in Jordan (Al Jawaldeh, Rafii and Nasreddine, 2018). High 

sodium intake increases blood pressure which is a factor risk of cardiovascular disease, and it 

has also been linked to cardiovascular mortality (Jones, 2004; Mozaffarian et al., 2014). 

Lowering dietary sodium has been proved to reduce blood pressure in hypertensive individuals 

as well as in healthy ones (Graudal et al., 2011).  

Still, the main concern about sodium reduction initiatives is related to iodine intake (Verkaik-

Kloosterman, Van’T Veer and Ocké, 2010; WHO, 2013). In this study, we observed that 

despite the high sodium intake, iodine levels were below recommended values; the only 



individuals who had normal iodine levels were some of those who had a high sodium intake 

(30.8% of the studied population), while 48.7% had low iodine levels despite having a high 

sodium intake. This is an indicator that high sodium intake is not always associated with decent 

iodine intake. Indeed, apart from iodized salt, the major sources of iodine are seafood and 

seaweed, while sodium is found in almost every food, especially processed foods that can 

contain high sodium but little iodine.   

Iodine deficiency remains a major global threat to health and development, because it is the 

most common cause of preventable mental impairment worldwide (Andersson, 

Karumbunathan and Zimmermann, 2012), hence a lot of effort has been spent into fighting 

iodine deficiency disorders (WHO, 2007a). But, because the efforts of iodine fortification are 

conflicting with the efforts of sodium reduction, it has been recommended to develop 

coordinated programs addressing both issues (Campbell et al., 2012; WHO, 2013). 

Fortification of salt should be 40 µg per gram of salt according to the WHO guideline (WHO, 

2014)⁠. Therefore, iodine intake through only 5 g of salt should be largely sufficient for the 

recommended daily needs. The low iodine levels in our studied population despite its high salt 

intake may have different causes; consumption of non-iodized salt, evaporation of iodine due 

to inadequate packaging, insufficient salt fortification, in addition to the consumption of food 

low in iodine. 

Conclusion 

Iodine deficiency is serious public health issue. Salt fortification has been implemented in 

many countries, including Morocco, in order to overcome this deficiency. In this study, we 

have observed that despite the high salt intake in these university students, iodine levels are 

very low. Adequate salt fortification together with the consumption of food high in iodine 

should be main points in the agenda of the salt reduction strategy in Morocco. 
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Table 1: Summary of the studied population's general characteristics 

 Total Male Female 
 Mean Median (interQ) Mean Median (interQ) Mean Median (interQ) 

Age 21.6 ± 1.5 22 (21;22) 21.8 ± 1.9 22 (21;23) 21.4 ± 0.9 21 (21;22) 

Weight 66.1 ± 17.3 63.9 (56.1;72.3) 71.9 ± 18.7 67.7 (61.6;80.2) 60.9 ± 14.1 56.9 (50.6;67.2) 

BMI 23.1 ± 5.4 22.3 (20.1;24.7) 23.1 ± 5.8 22.3 (20.5;24.1) 23.1 ± 5.1 22.4 (20.0;25.4) 

Underweight 13.86  10.64  16.67  
Normal 62.38  70.21  55.56  

Overweight 17.82  17.02  18.52  
Obese 5.94  2.13  9.26  

WC 76.8 ± 9.9 76 (70;83) 81.0 ± 7.7 79 (75;86) 73.5 ± 10.4 72 (67;79) 

WHR 0.76 ± 0.07 0.77 (0.73;0.81) 0.81 ± 0.05 0.80 (0.78;0.85) 0.73 ± 0.07 0.73 (0.70;0.76) 

BMI: Body mass index. WC: waist circumference. WHR: waist-to-hip ratio. 

  



Table 2: Sodium, potassium, iodine and creatinine excretions in the studied population 

 Total Male Female 
p value  Mean Median (interQ) Mean Median (interQ) Mean Median (interQ) 

Sodium (mg/24 h) 3066.8 ± 1196.0 2831.9 – 3301.7 3397.0 ± 1385.0 2994.9 – 3799.2 2773.3 ± 915.6 2523.4 – 3023.2 0.008 

Potassium (mg/24 h) 1805.9 ± 559.4 1696.1 – 1915.8 1976.9 ± 545.6 1818.5 – 2135.3 1653.9 ± 531.3 1508.9 – 1799.0 0.003 

Iodine (mg/24 h) 135.6 ± 88.9 106.8 – 164.5 173.6 ± 110.5 109.9 – 237.4 114.4 ± 67.8 86.4 – 142.4 0.044 

Creatinine (mg/24 h) 1089.7 ± 487.8 994.0 – 1185.5 1215.7 ± 483.2 1075.4 – 1356.0 977.6 ± 468.2 849.9 – 1105.4 0.013 

Volume (ml/24 h) 1234.0 ± 526.7 1130.6 – 1337.5 1307.9 ± 463.7 1173.2 – 1442.5 1168.4 ± 573.3 1011.9 – 1324.9 0.183 

BMI: Body mass index. WC: waist circumference. WHR: waist-to-hip ratio. 

  



Table 3: Sodium, potassium, iodine and creatinine excretions according to gender and anthropometric status 

 Sample (N) Sodium (mg/day) Iodine (mg/day) Potassium (mg/day) 
Frequency of 

participants with high 
sodium levels 

Frequency of 
participants with low 

iodine levels 

Anthropometric status 

Underweight 14 2568.2 ± 955.5 119.4 ± 31.4 1759.5 ± 419.4 50.0% 87.5% 

Normal 63 3196.4 ± 1316.0 144.9 ± 117.5 1793.3 ± 617.6 73.0% 61.9% 

Overweight 18 2958.8 ± 887.4 124.7 ± 40.8 1789.9 ± 480.7 83.3% 71.4% 

Obese 6 3416.3 ± 957.0 139.7 ± 35.7 2131.8 ± 449.6 100.0% 66.7% 

p value ** 0.28 0.90 0.55 0.07 0.61 

Gender 

Male 48 3397.0 ± 1385.0 173.6 ± 110.5 1976.9 ± 545.6 83.3% 50.0% 

Female 54 2773.3 ± 915.6 114.4 ± 67.8 1653.9 ± 531.3 62.9% 80.0% 

p value ** 0.008 0.044 0.003 0.021 0.052 

Total 102 3066.8 ± 1196.0 135.6 ± 88.9 1805.9 ± 559.4 72.6% 69.2% 

 

  



 

Figure 1: Iodine excretion levels in participants with recommended sodium intake and participants with high sodium intake 
 


