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Aims This study aimed to assess different forms of malnutrition and highlight the relationship
between nutritional status and the socio-economic conditions of adolescents at Idris Premier
High School in the urban commune of Kenitra in Northwestern Morocco.

Instrument & Methods This descriptive cross-sectional study was conducted in March
2020, involving 243 high school students aged 14 to 19 years. To achieve the research
objectives, a questionnaire was developed, encompassing socio-demographic and socio-
economic characteristics, such as age, gender, household size, parents’ occupations, parents’
educational levels, and the student’s activities. Nutritional status was evaluated using
anthropometric indices, including height-for-age and body mass index. Statistical significance
was set at p<0.05.

Findings The findings indicated that 12.75% of high school students experienced stunting,
3.7% exhibited thinness, and obesity was infrequent. All three forms of malnutrition were
more common in boys than in girls and worsened with age (p<0.05). Only height-for-age
demonstrated a positive correlation with academic performance (p=0.072). No significant
difference was observed between the other forms of malnutrition (weight-for-age and
thinness) and the socio-economic conditions of adolescents.

Conclusion Socio-economic conditions are not linked to the nutritional status of adolescents.
An updated anthropometric assessment of the nutritional status globally and locally in this
group of adolescents, in terms of references and data, is crucial to better understand their
evolution and precisely target the determinants of malnutrition in adolescents.
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Introduction

In order to optimize the impact of interventions
focused on advancing health through dietary care or
the implementation of food and nutrition policies, it
is essential to gain insights into the nutritional status
of the individual or the specific population under
consideration [ The nutritional intake during
adolescence plays a vital role in an individual's
overall well-being. A balanced diet is essential to
fulfill the body's nutritional needs and sustain
fundamental physiological processes. Poor nutrition
can manifest as either an excess of calories or a
deficiency in one or more essential nutrients.
Anthropometry stands out as a valuable tool,
essential for gauging the nutritional well-being of
populations, particularly among children in
developing regions [2l. Recognizing the pivotal role of
nutritional status as a key indicator, it becomes a
critical measure for the overall health and well-being
of children worldwide [Bl. Currently, one of the
paramount health challenges faced by developing
nations is the pervasive issue of malnutrition [l
Addressing this concern is not just a matter of health
but also a fundamental step toward fostering the
well-being and future potential of communities. By
understanding and actively responding to nutritional
needs, we can work together to pave the way for
healthier, thriving societies.

The 2011 National Anthropometry Survey (NAS) in
Morocco indicated a noteworthy reduction in the
prevalence of underweight among children under
five years old. The rate declined from 14.8% in 1987
t09.3% in 2004 and further dropped to 3.1% in 2011,
affecting a total of 89,000 children. This figure stands
notably lower than the global average of 16% and the
18% reported in developing countries between 2006
and 2010 5. In addition, stunting also decreased,
from 28.6% in 1987 to 18.1% in 2004 and further to
16.5% in 2011, affecting a total of 474,000 children.
This rate is significantly below the global average of
27% and the 29% observed in developing countries
[51,

The prevalence of wasting, characterized by a weight
deficit relative to height, decreased from 10.2% in
2004 to 3% in 2011, a figure significantly lower than
the average in developing countries, where it stood at
10% B1. For adults aged 20 and over, the prevalence
of thinness decreased from 3.9% in 2001 to 3.3% in
2011, with variations in urban areas (from 3.5% to
3.1%) and rural areas (from 4.4% to 3.8%). At the
same time, the incidence of overweight increased
over the decade (2001-2011), rising from 27% to
32.9% (from 29.2% to 34.9% in urban areas, from
24.1% to 29.5% in rural areas). Regarding obesity, it
affects 17.9% of the population, with higher rates in
urban areas (21.2%) compared to rural areas
(12.6%) el

However, it is important to note that the NAS did not
consider the intermediate age groups (10 to 20
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years) due to the absence of international reference
standards [71. On the other hand, although the World
Health Organization (WHO) includes the age group of
10 to 19 years in the adolescence category, this
period has been less studied in terms of the use and
interpretation of anthropometry in the health field.
Since the prevalence of malnutrition is considerably
lower in adolescence than in early childhood, the
need for anthropometric data seemed less urgent [8l.
However, the study of this period of rapid changes
remains both important and challenging [9],
remaining poorly documented [10],

To our knowledge, few studies have addressed the
issue of malnutrition among Moroccan adolescents.
This study aimed to assess different forms of
malnutrition and highlight the relationship between
nutritional status and the socio-economic conditions
of adolescents at Idris Premier High School in the
urban commune of Kenitra in Northwestern
Morocco.

Instrument and Methods

Participants

This descriptive cross-sectional study was done
during the academic year 2019-2020 in the Idris
Premier High School in the urban municipality of
Kenitra, situated in Northwestern Morocco. The
research sample was high school students enrolled in
the scientific core curriculum (n=243), of whom
55.96% were female (n=136), 44.03% were male
(n=107), and the average age was 16.07+1 years.

To meet the goals of this study, we crafted a
questionnaire addressing sociodemographic and
socio-economic attributes of the child (age, gender,
household size, parents’ professions, parents'
educational levels, and student activities). For
validity, we carefully designed the questions to
ensure that they represent what we want to measure.
Additionally, we had experts in the field review them
for relevance. Regarding the reliability, we tested the
questionnaire with a small group of people at two
different times to check the consistency of their
answers. Based on these criteria, we are confident in
the quality of our questionnaire.

Anthropometric Measurements

The adolescent's weight was gauged using a reliable
mechanical scale with 0.5kg precision. Height was
documented in cm using a stadiometer precise to
0.1cm, with birth dates cross-verified against official
documents (birth certificates). Anthropometric
measurements were taken in indoor attire, excluding
shoes, following the standardized guidelines of the
WHO and the United Nations Children's Fund
(UNICEF) [ 11-12], These measurements contribute to
the assessment of malnutrition through
anthropometric indices (height-for-age and body
mass index (BMI)). Height-for-age and BMI-for-age
were determined using Z-scores calculated by Epi
Info 2000 131, Stunting and thinness were defined as
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Z-scores<-2 for height-for-age and BMI-for-age,
respectively. The indicator for the risk of overweight
was specified as Z-score>+1 and <+2, and that of
obesity was defined as Z-score>+2 [14],

Statistical Analysis

Statistical analyses were conducted using SPSS 22
software. The Chi-square test was used to identify the
relationships among variables.

Findings

72.83% of students came from households with five
or fewer members, while 27.16% had more than five
members (Table 1).

Table 1. Frequency (numbers in parentheses are %) of
socioeconomic characteristics of the studied population (n=243)

Socioeconomic characteristics Frequency
Household size

<5 177 (72.83)
>5 66 (27.16)
Father's education

Illiterate 40 (16.04)
Primary and beyond 194 (79.83)
Mother's education

Illiterate 34 (13.99)
Primary and beyond 200 (82.30)
Father's occupation

Civil servant 175 (72.01)
Worker 63 (25.92)
Unemployed 5 (2.057)
Mother's occupation

Civil servant 39 (16.04)
Worker 27 (11.11)
Unemployed 177 (72.83)
Students' occupation

Employed 42 (17.28)
Unemployed 201 (82.72)

The average weight was 52.63+8.81kg, and the mean
height was 161.01+11.11cm. The average Z-score (-
1.31+1.11) for height-for-age indicated a slight
growth delay, while the Z-score (-0.79%1.13) for
underweight suggested a slight underweight
condition. Stunting was observed in 12.75% of the
subjects, while underweight affected only 3.7%. The
prevalence of structural growth insufficiency was
significantly more pronounced in boys than in girls
(p=0.039), and it increased with age for both sexes
(p=0.037). There was no significant difference in
underweight between boys and girls, regardless of

age (p>0.05).
The Chi-square test revealed significant associations
between socioeconomic factors and growth

indicators, such as height-for-age and BMI-for-age.
Regarding family stability, although it showed no
significant association with height-for-age (p=0.07),
it exhibited a significant association with BMI-for-age
(p=0.035). Concerning parental education, the
father's educational level showed a trend toward
association with height-for-age (p=0.061) but had no
significant association with BMI-for-age (p=0.081).
On the other hand, the mother's educational level
showed a trend toward association with both height-
for-age (p=0.051) and BMI-for-age (p=0.077).
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Additionally, household size and student activity do
not show a significant association with either height-
for-age or BMI-for-age (Table 2).

Table 2. P-values of the relationships between socioeconomic
factors and growth indicators (height-for-age and BMI-for-age)

Socioeconomic factors Height-for-age BMI-for-age
Family stability 0.07 0.053
Father's educational level 0.061 0.081
Mother's educational level 0.051 0.077
Household size 0.083 0.056
Student occupation 0.035 0.059
Discussion

In the present study, conducted in the urban
environment of Kenitra, Morocco, the studied
population consists of 243 high school students from
Idriss 1 High School. Among them, 55.96% were
female (n=136) and 44.03% were male (n=107), with
an average age of 16.07+1 years, ranging from 14 to
19 years.

Regarding the average education level of parents, the
majority had a high level of education (primary and
above): 79.83% for fathers' education level and
82.30% for mothers' education level. However,
16.04% of fathers had an illiterate or preschool or
Quranic education level, while 13.99% of mothers
had a very low level of education (illiterate or
preschool or Quranic level). In terms of household
size, 27.16% of students came from households with
five or fewer members, while another 27.16% of
students had households with more than five
members. Approximately 17.28% of surveyed
students are forced to work during their free time,
often for very low wages, which raises concerns
about their health. In our study, 12.75% of students
suffered from stunting, 3.7% of high school students
were affected by thinness, and obesity was rare.
Insufficient stature in children tends to increase with
age in both sexes, a trend also observed by [15! in a
study conducted in a rural school in the city of
Kenitra, Morocco. Stunting in adolescents begins very
early, around the age of 3, reflecting early
malnutrition. The transition to family meals is not
always beneficial for the child, and dietary
diversification is associated with children's growth
18], These results support the conclusions of the
literature, which indicate that growth retardation
tends to increase with age in children. Possible
explanations include the lack of adequate
complementary infant feeding, both in terms of
quantity and quality.

Thinness can be caused by a multitude of factors,
including prenatal malnutrition, deficiencies in micro
and macronutrients, infections, as well as a lack of
attention and care from household members [171. The
causes of these malnutritions can be multiple,
whether they are of geneticc metabolic, or
environmental origin [8l. Dietary diversification,
environmental cleanliness, physical and economic
accessibility to food, access to clean water, parental
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education, and socio-economic status, as well as the
activity of growth hormones in individuals and the
genetics of the population, all appear to be
complementary or determining factors for the health
of the child during this period.

In this study, boys exhibit a higher prevalence of
malnutrition compared to girls, a trend that could be
attributed to genetic factors, such as certain boys
having a shorter stature, or hormonal issues,
particularly related to growth hormones. It's worth
noting that pubertal development varies between
boys and girls of the same age [19].

The established literature consistently highlights the
connection between malnutrition and socioeconomic
status [20-24], However, research on the socioeconomic
and environmental factors influencing malnutrition
among adolescents in Morocco is limited.

In this predominantly constituted group of
individuals  with modest  socio-educational
backgrounds, the prevalence of illiteracy among
parents stands at 30.04%. The socio-professional
landscape within this demographic is similarly
modest. The outcomes of the Chi-square test of
independence reveal a lack of dependence between
certain socioeconomic variables, specifically the
educational attainment of both parents, the
occupational roles of the father and mother,
household size, and nutritional indices (height-for-
age and BMI). Contrary to findings in other studies
indicating a relationship between parental
occupations and the nutritional well-being of their
offspring [25], our results reveal a statistically
significant lack of interdependence between
individuals' stature-weight status and these
socioeconomic factors. This discrepancy may be
attributed to the nuanced socio-economic disparities
in urban settings, where factors such as education,
parental roles, household size, and birth order do not
exert as deterministic an influence. The literature
substantiates connections between environmental
conditions and anthropometric variables across
diverse populations [26-28], The present study findings
highlight the intricate connections between
socioeconomic factors and growth indicators,
emphasizing the potential impact of family stability
and parental education on the nutritional status of
adolescents.

Widespread malnutrition is observed among
individuals with limited financial means, insufficient
access to potable water, and inadequate health
education [29. Adolescents with low to moderate
socio-economic status encounter barriers to
consistent food access due to financial constraints,
compounded by cohabitation with multiple
individuals within the same household [30.311,

This study has several limitations that should be
acknowledged:

Firstly, the study's scope is limited to a specific high
school and urban commune in Kenitra, Northwestern
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Morocco. Therefore, caution must be exercised when
attempting to generalize the findings to more diverse
populations.

Secondly, the cross-sectional design used in the study
prevents the establishment of causal relationships
and a comprehensive understanding of temporal
variations in nutritional patterns.

Additionally, the reliance on self-reported data
collected through questionnaires introduces the
possibility of response biases. This means that the
accuracy of the information may be influenced by
how participants perceive and report their own
nutritional status.

Furthermore, the study primarily focuses on
anthropometric indices, potentially overlooking
other critical factors that can influence nutritional
status, such as dietary habits and micronutrient
intake.

The study also has temporal constraints and does not
consider external factors, including cultural
influences and access to healthcare, which can play
significant roles in shaping nutritional outcomes.
These limitations underscore the need for future
research endeavors with broader scopes and more
diverse methodologies to provide a more nuanced
perspective on the complex interplay between
socioeconomic conditions and adolescent nutritional
status.

Conclusion

Adolescents, particularly boys with an average age of
16.07 years, are significantly affected by stunting and
thinness compared to girls. However, it is important
to note that these conclusions are constrained by the
geographical scope of the survey. Therefore, a
comprehensive study with expanded geographical
coverage must generalize these results more
effectively.
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