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Malnutrition is one of the greatest problems facing developing countries, 
including rural and urban Morocco in terms of wasting and stunting among 
school children. However, malnutrition affects physical growth, cognitive 
development, physical work capacity, and it consequently influences human 
performance and health. The aim of the present study is to evaluate the 
prevalence of stunting, wasting, overweight and obesity among primary 
school children using anthropometric indices in the urban environment of 
Driouche (North East of Morocco). The nutritional status of 299 children (6 
to 16 years of age) was assessed using the anthropometric measurement of 
WHO reference as Height for Age Z-score (HAZ), Weight for Age Z-score 
(WAZ) and Body Mass Index for Age Z-score (BAZ).The results obtained 
showed that the deficit in term of height for age was noticed for 5.7% of 
children and 6.7% of them suffer from wasting, according to our results we 
note, the prevalence of stunting increases significantly with age (p = 0.000,) 
and the prevalence of wasting increases significantly with age (p = 0.021). 
While, 6.7% and 10.8% of them suffer respectively of thinness and 
overweight. Moreover, the prevalence of obesity is only 2.7% of all the 
school children.  In this area of study, malnutrition constitutes a mild public-
health problem among the school children in Driouche (North East of 
Morocco). High socioeconomic and good environmental conditions were the 
most important factors associated with the lower prevalence of 
malnutrition.  
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INTRODUCTION 

 
Malnutrition covers two major groups of conditions; the 

first is undernutrition, which includes stunting (low height 
/ age ratio), wasting (low weight / height ratio), 
underweight (low weight / age ratio) and micronutrient 
deficiencies. The second includes overweight, obesity and 
diet-related NCDs (heart disease, stroke, diabetes and 
cancer) (The World Bank 2013). As a result, the retardation 
of cognitive and physical development caused by 
malnutrition has negative consequences on human and 
overall economic development (FAO, 2014). Indeed, the 

economic cost of undernutrition and micronutrient 
deficiencies are estimated at 2-3 percent of global gross 
domestic product due to their negative impact on human 
development, productivity and economic growth 
(McGregor et al., 2007).  

Stunting suggests chronic malnutrition and is evaluated 
by low height for age. Wasting is an acute form of 
malnutrition and is evaluated by a low body mass index 
(BMI) for age. In both cases, the cut-off point is a Z score <-
2.0. A  low height  for  age Z-score (stunting) indicates  slow  
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physical growth since the birth (Victora, 1992). This is 
usually due to repeated episodes of poor nutrition and/or 
episodes of diarrhea and other illnesses. It is a cumulative 
indicator of past episodes of malnutrition, which is often 
thought of as a stock measure of malnutrition (Scrimshaw 
et al., 1968). BMI values are age-independent and the same 
for both sexes. However, BMI might not correspond to the 
similarity of obesity in different populations due to 
different body proportions. The health risks associated with 
increasing BMI are continuous and the interpretation of 
BMI grading to risk may differ with different populations 
(Victoria  et al., 2008). 

Globally, Recent estimates for 2013 shows that 161 
million children under 5 were stunted (were too small for 
their age), that at least 51 million were moderately or 
severely wasted (did not weigh enough for their height), 
while another 42 million were overweight or obese (Black 
et al., 2013; UNICEF-WHO, 2014). 

Also, According to the World Health Organization (WHO), 
in 2019, an estimated 38.2 million children under the age of 
5 years were overweight or obese. Once considered a high-
income country problem, overweight and obesity are now 
on the rise in low- and middle-income countries, 
particularly in urban settings. In Africa, the number of 
overweight children under 5 has increased by nearly 24% 
percent since 2000. Almost half of the children under 5 who 
were overweight or obese in 2019 lived in Asia. Over 340 
million children and adolescents aged 5-19 were 
overweight or obese in 2016. The prevalence of overweight 
and obesity among children and adolescents aged 5-19 has 
risen dramatically from just 4% in 1975 to just over 18% in 
2016. The rise has occurred similarly among both boys and 
girls: in 2016, 18% of girls and 19% of boys were 
overweight (WHO, 2020).  

Primary school-age is characterized by dynamic physical 
growth, mental development and high vulnerability stage 
(Srivastava et al., 2012). Nutritional deficiencies in school 
age children are a public health concern especially in 
resource-limited countries. Stunting and wasting which 
have serious consequences on survival, health, and the 
development of school age children most commonly affect 
children in low and middle-income countries. In such 
countries, around 52.0% of school age children are stunted 
(Pollitt, 1990).  
 
Purpose of the Study 
 
The aim of the present study is to evaluate the nutritional 
status of school children using anthropometric indices in 
the urban environment of Driouche (North East of 
Morocco).  
 
 
MATERIALS AND METHODS 
 
Participants 
 
A cross-sectional study was carried out in a primary school 
in  the  urban  community of  Driouche,  in  the  province  of  

 
 
 
 
Midar-Driouche, in north east Morocco. For Four months, 
from January to April 2015, children aged 6 to 16 years. 

Random cluster sampling was done with primary 
statistical unit being the school (Elwafae) and the 
secondary statistical unit being the student. The school is 
selected from a list of educational institutions obtained 
from regional delegations of education in the province of 
Midar-Driouche for the year 2015. 

 
Ethical clearance 

 
Ethical clearance of this study was obtained from an ethical 
clearance committee of Iben Tofail University. Permission 
was obtained from the parents or guardians of the children 
and from the director of the school to undertake the study. 
Confidentiality was maintained. 

 
Anthropometric data 

 
Then, the two commonly used anthropometric indices, 
height-for-age (HAZ) and body mass index-for-age (BAZ) Z 
scores were computed to assess growth and nutritional 
status of school-age. The Z scores for these nutritional 
indicators were determined using the WHO Anthro Plus 
1.0.4 software program. Stunting and wasting among 
children were defined as HAZ, and BAZ less than − 2 Z 
scores, respectively. 

Children whose BMI > +2 SD above the WHO growth 
standard median are considered obese. Overweight BMI > 
+1 SD and thinness: BMI < -2 SD. Sever thinness: BMI <-3 
standard deviations below the WHO growth standard 
median (Pollitt et al., 2007). 

 
Stunting prevalence 

 
Proportion of school children below -2 standard deviations 
from the median height/ length-for-age of the World Health 
Organization/National Center for Health Statistics 
(WHO/NCHS) reference population. 

The statistical analyzes linking the size at age and weight 
at age ratios to the other nutritional determinants were 
analyzed by SPSS version 20 software. The difference was 
considered significant for P ≤0.05. 
 
 
RESULTS 

 
Table 1 show that the average weight of children is 34.01 
Kg ± 9.67 and the average height is 141.64 cm ± 12.23. The 
mean value of Height-for-age z-score is -0.18 ± 1.38 and 
that of Body Mass Index of -0.26 ± 8.66. 

According to our results 5.7% (Table 2) are stunted 
(Height/Age <- 2 Sd). While, 6.7% of children suffer from 
wasting (Body Mass Index < -2 z-score). The prevalence of 
stunting increases significantly with age (p = 0.012) and the 
prevalence of wasting increases significantly with age (p = 
0.000). According to our results (Table 3), Thinness, 
overweight and obesity were (6.7%, 10.8% and 2.7%). 
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Table 1. Anthropometric characteristics of the school children 
 

 Mean ± Std.Deviation Minimum Maximum 
Age in years 10.90 ± 2.14 18 186 
Weight(kg) 34.01 ± 9.67 16 80 
Height(cm) 141.64 ±12.23 106 169 
Body Mass Index(BMI)z-score -0.26 ±  8.66 -2 5 
Height-for-age z-score -0.18  ±1.38 -7 13 

 
 

Table 2. Anthropometric Status in relation to age and gender 
 

 Body Mass Index (Z score)  Height/Age (Z score)  
 < 2 Sd                              ≥ 2 Sd  < 2 Sd                            ≥ 2 Sd  
 N (%)                                 N (%)  N (%)                                N (%)  
All population 20 (6.7)                          279 (93.3) p-value 17(5.7)                             282 (94.3) p-value 
Gender: 
 
- Boys 
- Girls 

 
 
11(6.5%)                         158 (93.5) 
9  (7%)                           121(93) 

 
 
 
NS 

 
 
11 (6.5)                            157 (93.5) 
6  (4.7)                              121 (95.7) 

 
 
 
NS 

Age (years) 
 
5 - 9   
10 -14 

 
 
3 (3.8)                                75(96.2) 
17 (7.7)                             204(92.3) 

 
 
 
0 .021 

 
 
3 (3.9)                               74 (96.1) 
14 (6.3)                             208 (93.7) 

 
 
 
0.000 

 

P values <0.05 were considered significant and represented in bold; NS: Not significant difference 

 
 

Table 3.  Body Mass Index for Age Z-Score of the Studied Primary School Children 
 

 Body Mass Index(BMI)   
 <- 2z-score 

Thinness N % 
≥1 <+2z score 

Overweight 
N % 

≥+2 z-score 
Obesity 

N % 

 

All population 20 (6.7) 32(10 ,8) 8 (2,7) p-value 
Age (years) 
5 - 9   
10 - 14 

 
2 ( 2.7) 
18 (7.9) 

 
8 (10.8) 

24 (11.1) 

 
3 (4.1) 
5 (2.3) 

 
 

NS 
Gender: 
 
- Boys 
- Girls 

 
 

11( 6.2) 
9 (7.1) 

 
 

17(10.1) 
15 (11.3) 

 
 

5(3.1) 
3 (2.4) 

 
 
 

NS 
 

NS: Not significant difference 

 
 
 
DISCUSSION 
 
Obviously, child malnutrition is not a simple problem. 
Multiple determinants are involved in its appearance, 
which can be direct, such as food and health, or indirect, 
such as the socio-economic level of the family. However, a 
little information was registered about the prevalence of 
malnutrition among school children in North East of 
Morocco and especially in Driouche. The study provides 
anthropometric data on the nutritional status in a group of 
school children in Driouche. Nutritional status is an integral 
component of the overall health of an individual. 

Our study focused on a sample of 299 primary students 
from ELWAFAE School, located in the city of Driouch 
located in the Rif region. 

As   for   nutritional   factors,  the  indices  studied  are: the 

weight index for age giving an idea of underweight; size 
index for age which reflects the insufficiency of the stature; 
and the body mass index for age expressing the degree of 
thinness, overweight, and obesity, these different indices 
are expressed in Z-scores.  

We noted 34 cases (5.7%) of stunting, with 4.7% 
moderate and 1% severe. Stunting is generally due to 
inadequate feeding and/or to infectious diseases which 
lasted relatively over a long period or recurred many times. 
It is an indicator of the quality of the environment and more 
generally the level of socio-economic development of a 
given population (Chiabia et al., 2011).In our study, 
stunting was more frequent in girls, but this relationship 
was not statistically significant. 
In a previous study of our team, realized in a rural area of 
anti- atlas,  Morocco, where  the  standard of   living  is  very  
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weak, the pervasiveness of stunting and wasting among 
rural school aged children were 22.4% and 35.2 % 
respectively (EL Hioui et al., 2011); the values were higher 
than findings in this region. Compared to our current study, 
the high socioeconomic level and the good environmental 
status were found to be protective against stunting. 

(Nesrin et al., 2019) found an overall prevalence of 
stunting and severely stunting, growth was 11.3%, 1.15% 
respectively. Thinness, overweight and obesity were (4.5%, 
11% and 8.2%) respectively among 2027 school children 
aged 6-11years from Egypt. Some other studies reported 
higher rates of stunting. There are 18.7% in Iraq (Mazengia 
and Biks, 2018) and 37.9% in Ethiopia (Friedman et al., 
2005), since these countries experience constraints on 
economic, environmental and social development that 
affect the physical growth of children before puberty. It is 
believed that stunting is mainly a problem of young 
children. Recent studies have suggested that children will 
not catch up growth during middle childhood if they remain 
in the deprived environment that caused them to become 
stunted in the first place. Thus, children who have become 
stunted are likely to remain stunted into adolescence 
(Moyo and Djomkam, 2020). Also, malnutrition is not the 
only determinant of an individual’s nutritional status. A 
series of extrinsic environmental factors or intrinsic clinical 
or physiological disorders can alter the absorption, 
retention, utilization, and integrity of nutrients (El Hioui et 
al., 2010).  

We observed that 8.5% of the children were 
underweight. The underweight was also significantly more 
frequent among boys than girls. These findings were in 
accordance with several studies which showed that under-
nutrition among boys was more serious than that among 
girls according to all three indicators; stunting, wasting and 
underweight. And it worsens among boys with age (Tee et 
al., 2002). 

This goes in line with similar studies conducted in our 
context by Georges, Pius, Kamsuand Moyo; they showed 
that adolescents from families with medium and high 
socioeconomic level were less prone to short stature 
compared to those from families with low socioeconomic 
level (Moyo and Djomkam, 2020).  This seems coherent as 
socioeconomic level may ameliorate nutrition quality and 
favor stature development. We found that about 60% of 
families with low and average socioeconomic levels, whose 
children were affected by stunting, had limited or poor diet. 
Accordingly, many studies have reported that insufficient 
dietary factors are major determinants of growth failure 
(Maria et al., 2005). (El Hioui et al., 2010) displayed in a 
previous study that that stunting among children may be a 
long-term indicator of chronic undernourishment  

In this study, the prevalent rate of obesity and 
overweight were least at 5-9 years (4.1%, 10.8% 
respectively). Higher rates were found among girls (2.4%, 
11.3% respectively) than boys (3.1%, 10.1% 
respectively).They were lesser than the reported results of 
other regional studies In Morocco, 13.3 % of the population 
are obese, 19.1 % of women are affected and 7.8 % of men. 
According to age, overweight touches 26 % of the  

 
 
 
 
population aged over 15 years (Mokhtar et al., 2001).Other 
regional studies in Dubai, Kuwait and Jordan showed higher 
figures for overweight and obesity (EL-bayoumy et al., 
2009, Mak et al., 2013),while lower rates were reported in 
Egypt. Those variations related to cultural and dietary habit 
differences (Nesrin et al., 2019). 
 
 
CONCLUSION 
 
The present study provided information that malnutrition 
constitutes a mild public-health problem among the school 
children in Driouche (North East of Morocco). High 
socioeconomic and good environmental conditions were 
the most important factors associated with the lower 
prevalence of malnutrition.  
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