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ABSTRACT: Nutritional status is both a reflection of health 

status and one of its best indicators. It is influenced by several 

individual, socio-environmental, demographic and economic 

factors. In our country, undernutrition is still a heavy burden, 

especially among disadvantaged groups. (This work has two 

parts) This work is devided to two parts. The first part is about 

evaluating socio-economic indicators, the second one turns about 

assessement of  the nutritional status of children in primary 

public schools in the rural municipality of Kariat ben aouda in 

the province of Kenitra. Our study includes  a sample of 138 

students  in 5th and 6th grades, aged between 10 to 14 years old 

with an average age of 11.91 ±1.26 and extremes of 9 and 15 

years old, of which 49% are girls (N=68), 51% were boys (N=70), 

and the value of khi two = 0.029 for the sexe ratio. The majority 

of the children in our population belong to families that have a 

low socio-economic level, 39.86% of the fathers householders are 

peasants. The educational level of the parents remains low only 

5.072% of the fathers have a university degree, 37.681% have a 

secondary level and 45.65% have a primary level. For mothers 

88.235% are illiterate, 10.294% have a primary level and 0% 

have a bac level and up. According to the results, it was 

concluded that 13.66% (T/A-2z score) with a statutory 

insufficiency 
Key words: Based on the study’s analysis of nutritional status, 

the Z-score values are: (-0.432) for T/A, (-0.381) for P/A and (- 1.02) 

for BMI . According to these values, the population remains  

undernourished. 

I.INTRODUCTION 

The links between nutrition and health are becoming better 

known. Malnutrition is a public health problem in the world 

and particularly in developing countries (FAO, 

2012).Malnutrition affects all ages groups, but it’s 

particularly common among low-income people, with lack 

of access to clean water and without adequate health 

education (W.H.O, 2000).  
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It is generally recognized that malnutrition in children has 

tragic consequences on their health, including physical and 

cognitive stunting, disability, morbidity and mortality 

(Pelletier and Frongillo 2002). Physical growth is a very 

sensitive indicator of nutritional and health status for infants 

and children. Food intake, both qualitative and quantitative, 

must meet growth-related needs (Thibault et al., 2009). 

Factors that determine the health status of children include 

the level of parental education, especially of the mother and 

their socio-economic status (El Hioui et al., 2008). Morocco, 

like other developing countries, has undergone a nutritional 

transition in recent decades, marked by a double burden of 

malnutrition with the coexistence of both types of food 

deficiency and food excess (Aboussaleh Y and Ahami, 

2009). With high rates of unemployment, underemployment 

and illiteracy in rural areas (HCP 2014), the rural population 

is facing more malnutrition than obesity. According to the 

FAO estimation, 12.5% of people have insufficient energy 

intake, 26% of children suffer from stunting, 2 billion 

people have a micronutrient deficiency (FAO, 2013) 

In Morocco, according to the HCP report, 16.2% of children 

under 5 years are stunted: 3.1% are underweight and 3% are 

wasting (HCP, 2011). 

The criteria currently recommended by the World Health 

Organization (WHO) for the diagnosis of malnutrition in 

adults is the body mass index (BMI, body weight in 

kilograms divided by the square of the height in metres) 

without prejudging the acute or chronic nature of this 

malnutrition (WHO, 1995) 

The objective of this study is to measure and calculate the 

anthropometric parameters of children in school and to 

assess the possible links between the socio-economic levels 

of families and the nutritional status of their children living 

in rural areas of the Kenitra province. In this population, the 

determination of the acute or chronic nature of malnutrition 

is made by the use of different indexes: weight-height (P/T) 

and height-age (T/A) respectively 

I-STUDY ENVIRONMENT 

The municipality of Kariat ben aouda is one of the 17 rural 

communes of the province of Kenitra, it is located 90 km 

from the city of kenitra . According to the RGHP 2014: the 

total population of the municipality is 11087 inhabitants 

with an average household size of 5.8 

inhabitants/household; the most dominant age range is 

between 15 and 59 years, represented by 59.6%. For basic 

infrastructure, the connection of households to the electricity 

network is 93.7% and only 0.3% are connected to the 

drinking water network.  
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The municipality has a single health centre and 12 primary 

schools. The literacy rate by sex is 36.5% for males versus 

61% for females. The labour force rates for males and 

females are 80.9% and 15.8% respectively. The climate is 

Mediterranean with dry summer, the annual average 

temperature is 18.4°C and the precipitations are on average 

600.2 mm/year. The target population is students  in the 5th 

and 6th  grade of five public schools (Foqra, Marja, Oulad 

Abdellah, Traat and Oued Maleh). The sample inclued 138 

individuals of which 49% are girls (N=68) and 51% are 

boys (N=70), aged between 10 to 14 years with an average 

age of 11.91 years +1.26 years) and extremes of 9 and 15 

years. The majority of students have to walk more than 1.5 

km to get to school. 

II.METHODOLOGY 

The data collection techniques used are the individual 

questionnaire survey with anthropometric measurements of 

the students. For each child the weight and height were 

measured using standard techniques using a new mechanical 

scale with an accuracy of 0.5 Kg, the height was measured 

using a fleece with an accuracy of 0.1 cm. The values ( T/A, 

P/A and IMC) were used to assess their nutritional status 

using the Anthropo+ software. The questionnaire allowed to 

collect  information on the demographic and socio-economic 

characteristics of households (age, sex, household size, 

sibling status, educational attainment, occupation of parents 

. . .), eating habits, number of meals per day and snacks. 

Students undergoing medical treatment during the study 

period and those suffering from metabolic disease are 

excluded from the study in order to focus research and 

increase relevance. 

III.RESULTS AND DISCUSSIONS 

III-1- Socio-economic and demographic factors 

The socio-economic status of parents are an independent 

risk factor for the health status of individuals (Galobardes. B 

et al 2000). The most commonly used indicators of socio-

economic status are education, occupation and income 

(Liberatos. P et al 1988). 

III-1-1-Household size 

According to the analysis of the household structure (Figure 

1), households with 3 to 5 persons represent 21.01% of the 

total population surveyed with 25% of the female population 

and 17.14% of the male population. On the other hand, the 

larger household of 6 to 10 people represents 68% of our 

sample with 63.25% girls and 72.85% boys. Situations of 

malnutrition arise from the difficulties of families in 

ensuring their food security when household size is high ( 

WHO/UNICEF; 1992). The risk of being stunted is strongly 

correlated with the number of people living in the household             

R =0.74. Some studies have found that the risk of stunting is 

lower for small households but with no significant 

difference from large households (INSHA.2008 , Yonkeu S 

et al.2016). Suspected food insecurity in families of more 

than one person must be analysed according to their 

financial capacity. 

 
Figure 1: Household size 

III-1-2-Function of the head of household 

The most dominant economic activity in the study area is 

agriculture, of which 39.86% of the fathers of the students 

surveyed are peasants, only 0.73% are permanent 

agents. Family income for this population remains 

low. Several studies have shown that low family incomes all 

lead to a nutritional imbalance or even malnutrition. (Akoto, 

1985; Dackam, 1990; Aboussaleh and Ahami, 2005; Elhioui 

et al., 2007). 
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Figure 2: Occupation of parents 

 

III-1-3-Level of training 

 

The results of our study showed that 84.78% of mothers in this population are illiterate and 12.31% have a primary 

level. This study concurs with several studies that have demonstrated the influence of the mother’s educational level on the 

child’s nutritional status (Table 1). In this work, it was observed that malnourished children were more common among 

mothers without education (Aerts D et al.,2004; Cheriyantt and Chirayath MS,1999 and Hacker A, Ryan C, 2003). Similarly 

the educational level of the father remains low, 45.65% have a primary level and 37.681% have  secondary level. 

Table 1: Education Level 

 
Educational level of the father Educational level of the mother 

 Female  Illiterate 
 

88,235 

Primary  
 

10,294 

Secondary 
 

1,471 

Bac 
 

0 

University degree 
 

0 

 Male  Illiterate 1,429 
 

Primary 47,143 
 

Secondary 32,857 
 

Bac 15,714 
 

University degree 2,857 
 

The 1995 Moloua study shows that , the chance of having a normal nutritional status for children whose level of study of 

fathers with a high secondary level are higher compared to those with a low level of study.  

III-2-Anthropometric parameter 

 

III-2-1-Height for age 

The age size ratio is commonly used to estimate stunting, based on comparison with baseline data (WHO, 2007). The figure 

shows that the distribution of the Z-score of size for age is shifted to the left compared to the reference population with a 

degree of flattening of 23.87%, this explains the existence of the subjects in state of statuary insufficiency, so it was noted 

that 13,66% (T/A;-2 Z score). According to Figure 3, it was concluded that the children suffered from statutory 

insufficiency. 
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Figure 3: Age distribution of the Z score of the Taile report 

III-2-2- Weight for age 

The figure showing the distribution of the age Z-weight score for children in school relative to the reference population with 

a flattening degree of 0.45%, with an average of 0 (NCHS-CDC, 2002), this explains the existence of subjects who are 

underweight and thin 6.52% (P/A;-2z score) (Figure 4). 

 

Figure 4 : Z score distubution  of the ratio of weight to age 

III-2-3- Z-Score IMC 

Measuring and interpreting children growth is very important for assessing the level of individual and collective health of 

nutritional status. The standards used for comparison purposes vary widely, as do the systems for classifying the growth 

gap. To compare the size/age and weight/age ratios to the baseline data, we have selected the Z-Score instead of the 

percentile or the percentage at the median. This method is the recommended approach for comparing distributions of 

nutritional indices assessed for empirical reference populations (FAO, WHO, 1992 and WHO, 1995). 

Figure 5 shows that the population studied is shifted to the left, which shows that it suffers from poor nutrition 
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Figure 5: BMI Report Z Score Distribution 

The table shows that the average age of the female subjects 

is 140.540± 14.875 months  and the average age of the male 

subjects is 145.343±15.512 months, The average values of 

the ratio of z weight score for age in the female subjects is 

34,654± 6,358, while  for males is 145,343 ±15,512 months. 

IV.CONCLUSION 

This study shows that the prevalence of chronic malnutrition 

among school children is high. The level of education of 

mothers, the socio-economic conditions of families and 

household size are the associated determinants of children 

malnutrition in this rural commune of Kenitra province. In 

the absence of national data on malnutrition in this age 

group, our results demonstrate the magnitude of this 

problem. To remedy this situation, the adoption of an 

approach that combines the assessment of the nutritional 

status of the school population and their awareness of the 

risks and threats involved seems obvious as well as the 

improvement of the financial resources of families. 

REFERENCES :  

1. Aboussaleh Y. et Ahami A.O.T., 2005, Comparaison des mesures 
anthropométriques des enfants scolaires selon leur milieu de résidence 

: Etude dans la province de Kenitra au Nord Ouest du Maroc, 

Anthropo, 9, 89-93 
2. Aboussaleh Y. et Ahami A.O.T, 2009 : Dietary determinants of 

Stunting and anaemia amonng preadolescenents in marocco. African 

journal of Food , agriculture, Nutrition and development,9(2),728-
747. [CrossRef] 

3. Aerts D et al.,2004 ; CheriyanTT et Chirayath MS,1999 et Hacker A, 
Ryan C, 2003) 

4. Aerts D, Drachler ML, Giugliani ER . Determinants of growthret a 

rdation in Southern Brzil. Cad . Saúd e Pública 2004;20(5). 
[CrossRef] 

5. Akoto E. M., 1985, Mortalité infantile et juvénile en Afrique. Niveaux 

et caractéristiques. Causes et déterminants, Louvain-la-Neuve, Ciao, 
269 p 

6. Galobardes. B,Morabia.A, Bernstein M. S.   Statut socio-économique 

: un facteur de risque indépendant Rev. Med Suisse 2000; volume -
4. 20817 

7. CheriyanTT, Chirayath MS . Determin a nts of child malnutrition  An 

intervention modelfor Botsw ana . Nutrition Research 
1999;6(19):843-60. [CrossRef] 

8. Dackam N. R., 1990, L'éducation de la mère et la mortalité des 

enfants en Afrique, les Cahiers de l'IFORD n°2, Yaoundé, 160 p 
9. El Hioui, M., Ahami, A., Aboussaleh, Y., & Rusinek, S. 2008, Déficit 

staturopondéral 

10. des élèves d’une école rurale marocaine. Bull. Soc. Pharm., 61-70. 
11. Elhioui M., Ahami A.O.T., Aboussaleh Y., Rusinek S., Dik K. et 

Soualem A. 2007, L'anémie nutritionnelle chez les enfants scolarisés 

dans une zone rurale et côtière du Nord Ouest Marocain, Antropo, 15, 

35-40. 
12. FAO, FIDA et PMA. L’état de l’insécurité alimentaire dans le monde 

2012. La croissance économique est nécessaire mais elle n’est pas 

suffisante pour accélérer la réduction de la faim et de la malnutrition. 
2013. Rome. FAO 

13. FAO,2012. Gestion des programmes d’alimentation des 
collectivités. Etudes FAO: Alimentation et nutrition n° 23, Rev.1. 

Rome. 

14. FAO, 2013 La situation mondiale de l’alimentation et de l’agriculture.  
15. Hacker A, Ryan C . Prévalence of infant stunting in a nurban ken y a 

population : Comparaison to the 1998 ken y a n health and 

demographi c surveyand the 2000 CDC growth grids . Nutrition 
Research 2003;23 : 1 6 4 3-9 [CrossRef] 

16. HCP ( Haut Commissariat au Plan) 2011. Direction de la statistique. 

Enquete Nationale Anthropométrique ENA 2011. Principaux résulats. 
17. HCP, 2014. Enquête nationale sur consommation et dépenses des 

ménages 2014HCP. 

18. Royaume du Maroc : Rabat Haut commissariat au plan (HCP), 

Division des enquêtes autres 

19. des ménages, Direction de la statistique. 

20. INSHA. Analyse des causes de la malnutrition dans trois pays du 
Sahel : Burkina Faso, Mali, et Tchad. Centre d’étude et de recherche 

en population et développement; 2008 [72 p.]. 

21. Liberatos P, Link BG, Kelsey JL. The measurement of social class in 
epidemiology. 

22. Epidemiol Rev 1988 ; 10 : 87-121. [CrossRef] 

23. OMS .1995.Utilisation et interprétation de l’anthropométric : Rapport 
d’un comité 

24. déxperts,Série de rapports techniques OMS 854. Suisse Genève  

25. OMS 2007. Breast-feeding. The technical basis and recommendations 
for action. Genève. 

26. OMS/UNICEF. Consensus statement from the WHO/UNICEF 

Consultation on HIV Transmission and Breastfeeding. Genève, 30 
avril—1er mai 1992. Genève: OMS; 1992. 

27. Pelletier DL and EA Frongillo: Changes in child survival are strongly 

associated with 
28. changes in malnutrition in developing countries. Washington D.C.: 

Food and Nutrition Technical Assistance FANTA Project, Academy 

for Educational Development. 
29. Pelletier, D., Frongillo, E.A., Habicht, J.P., 2002, Epidemiologic 

evidence for a potentiating effect of malnutrition on child mortality. 

American Journal of Public Health, 1993, 83: 1130-1133. [CrossRef] 
30. Thibault H., Boulard S., Colle M., et al., Croissance normale 

staturopondérale. EMC (Elsevier Masson SAS, Paris, Pédiatrie, 2009. 

[CrossRef] 
31. -W.H.O., 2000. Turning the tide  of malnutrition: responding to the 

challenge of the 21st century. Geneva : (WHO/NHD/00.7). 

32. Yonkeu S, Maiga A, Wethe J, Mampouya M, Maga G. 2003 
Conditions socioéconomiques des populations et risques de maladies : 

le bassin versant du barrage de Yitenga au Burkina Faso. [CrossRef] 

 

http://www.ijapsr.latticescipub.com/
https://doi.org/10.4314/ajfand.v9i2.19228
https://doi.org/10.1590/S0102-311X2004000500011
https://doi.org/10.1016/S0271-5317(99)00045-7
https://doi.org/10.1016/j.nutres.2003.08.015
https://doi.org/10.1093/oxfordjournals.epirev.a036030
https://doi.org/10.2105/AJPH.83.8.1130
https://doi.org/10.1016/S1637-5017(09)72419-6
https://doi.org/10.4000/vertigo.4778

