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Abstract

Background: Food intake in Cameroon is based on three meals daily. The diet in rural areas is based on
traditional staple foods, while that of the urban population incorporates more modern foods. The health and
nutrition of adolescents is important as their eating behaviour and nutrition will affect their future health.
Objective: To describe and compare food habits and nutritional status of adolescents in Cameroon.
Design: A cross-sectional study using an unquantified food frequency questionnaire and anthropometric
data, in urban and rural areas. Fifty-two adolescents, 12—15 years old, were selected from schools.
Results: Frequencies of consumption of meat, vegetables, cereals, milk products and junk food were
significantly higher in urban than in rural adolescents (11.8 vs 4.5, 9.5 vs 3.9, 16.5 vs 11.9, 5.7 vs 0.8, 24.2 vs
8.7, respectively). The frequency of in-between meals was higher in urban than in rural adolescents (4.9 vs 0.9,
respectively). Arm muscle area (AMA, mm?) and waist/hip ratio were significantly higher in rural than in
urban adolescents (3554 vs 2802 and 0.82 vs 0.79, respectively). Body mass index (BMI, kg m ~2) was higher
in rural than urban adolescents, although not significant (20.6 vs 19.4, respectively). There was a positive
significant correlation between BMI and AMA in urban and rural areas (r =0.67 and r =0. 72, respectively).
Conclusions: Despite a lower frequency of food consumption, rural adolescents had higher AMA and waist/
hip ratio than urban adolescents. Less junk food and more traditional food consumption, more manual
activities and walking in rural adolescents could explain these results.
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Introduction
Food intake in Cameroon is based on three main
meals daily. The meal is composed of cereals or
roots with sauce from green leaves, oil and meat/fish
depending on the economic situation of the house-
hold (1-3). In rural areas, people eat the same type
of dishes based on traditional staple foods, whereas
the urban population incorporates more modern
foods into the diet (1, 2, 4, 5). In urban areas in
Cameroon, as in other countries in Africa, a lot of
food is consumed outdoors, mostly on the streets,
which is not the case in rural areas (1, 2, 4, 6-8).
Food sold on the street by vendors is mostly
composed of junk food (2, 4, 6-8).

Adolescence (age 10—19 years) is one of the most
challenging periods in human development (9).
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Physical and psychological changes are taking place
and many important issues arise that influence the
nutritional well-being of adolescents (10, 11). Eating
behaviours that are learned early in life are main-
tained in adulthood (9-11). Nutritional inadequa-
cies influence not only adolescents’ health but also
the risk for major chronic diseases in adulthood
(12).

Adolescents constitute 23.7% of the Cameroo-
nian population (13). A focus on the health and
nutrition of this group warrants particular atten-
tion, since these young people are the future
generation of the country. Moreover, type 2 diabetes
mellitus, hypertension, obesity, deficiencies and
anaemia are partly related to food habits and are
prevalent in Cameroon (1, 3-5).
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No study so far has dealt with food habits
and nutrition among adolescents in Cameroon.
The present study was carried out to describe
and compare the food habits and nutritional
status of adolescents in urban and rural areas in
Cameroon.

Methods and subjects

Study design, sampling and subjects

This cross-sectional study was carried out in an
urban and a rural area in Cameroon. The study
comprised 52 boys and girls, 12-15 years old,
selected from the second grade in public secondary
schools. One school was randomly selected in the
Yaoundé urban area. In the Bandja rural area the
only school was selected. For the rural area all
adolescents in the class who were present at the time
of the study were included (n =26, 12 boys and 14
girls); the same number of adolescents was ran-
domly selected from the school in the urban area
(n =26, 13 boys and 13 girls). The mean age among
the adolescents was 12.7 years in the urban and 13.7
years in the rural areas.

Settings

Yaoundgé, the capital of Cameroon, is located in the
centre province with a population of 1.4 million
inhabitants (3). Bandja is a village located in the
western province, with 8000 inhabitants. The pri-
mary occupation of the people of Bandja is farming,
while in Yaoundé mostly white-collar workers and
entrepreneurs prevail.

The timetable in both urban and rural schools is
from 07.30 to 15.15 h, with one 15 min break at
10.30 and one 30 min break at 12.45. School is held
on Monday to Friday, with Wednesday afternoons
free (14). There are no restaurants or canteens in
public schools in Cameroon.

Data collection
Data were collected by the first author, two school
nurses and two medical students. The school nurses
and the medical students had been trained in
collecting data.

A general questionnaire was used for background
data, a food frequency questionnaire (FFQ) col-
lected data on food and meal frequencies, and
anthropometric data were obtained to describe
nutritional status. The questionnaires had been
tested among a group of adolescents of the same
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age who were selected from another school. The
questions were adjusted according to the experience
obtained.

Instructions were given by the first author and
the school nurses to the adolescents before and
while they were filling in the questionnaires. Ques-
tionnaires were filled in during breaks and school
lessons. All questionnaire data was checked and
verified by the first author. Data were collected
from September to October 2004, a period that
corresponds to the beginning of the first term of
school in Cameroon. The language used for this
study was French.

The study variables were chosen according to the
aim of the study and based on studies about
adolescents (10, 15, 16).

General questionnaire

A general questionnaire was used to collect infor-
mation about geographical area, date of birth,
gender, mode of transport, amount of pocket
money, bringing food from home or buying it in
school, leisure-time activity, household chores,
home equipment, and availability of water and
electricity sources in the household.

Unquantified food frequency questionnaire

The FFQ is a cheap and useful tool to describe and
assess the food pattern over recent months (9, 11,
12, 15). The FFQ was developed by the fist author
and two nutritionists, based on instructions from
nutritional surveys (10, 15), an FFQ used to assess
food habits in Cameroon (17), and a questionnaire
from the World Health Organization (WHO)
Health Behaviour in School-aged Children study
(HBSC/WHO, 1997-1998) (18).

Focus group interviews with adolescents (not the
study participants), parents, teachers, school nurses
and vendors were used to obtain information about
the most consumed food to be included in the FFQ.
The FFQ consisted of 54 food items, including
wheat bread, milk, butter, beans (Vigna uncuicu-
lata), wheat doughnuts, plantain (Musa paradi-
siaca), cassava (Manihot dulcis), maize (Zea
mays), maize porridge, groundnuts (Arachis hypo-
gaea), yam (Dioscorea spp.), unripe banana stew
(Musa sapientum), traditional cakes (pounded
maize mixed with green leaves), okok (Gnetum
spp.), safou (Dacroydes edulis), meet/fish/eggs,
fruits, rice, candies, pastry and soft drinks,
subdivided into eight groups (cereals, roots/plan-



tain, vegetables/green leaves, fruit, meat/fish/
eggs, pulses/nuts/beans, milk products and junk
food) (19).

Frequencies of breakfast, lunch, dinner and in-
between meals were also collected. Junk food
comprised sandwiches (white or sweet bread with
chocolate, butter, sweet milk and mayonnaise),
biscuits, chocolate, candies, groundnuts, okok
(green leaves with groundnuts, palm oil and sugar),
chips, sweet beverages, cake and doughnuts. Break-
fast was the meal eaten between 06.00 and 10.00 h,
lunch between 12.00 and 14.00 h and dinner after
16.00 h. All food items consumed between the main
meals were classified as in-between meals.

The FFQ was self-reported, by asking adoles-
cents how many times a day and how many times
per week they consumed each of the food items
listed. No specified quantities were recorded; there-
fore, collected data were only used for assessing the
frequency of food or meals. There were six dropouts
from the FFQ in the rural area owing to sickness, a
lack of school fees and change of school, but none
in the urban area.

Anthropometry

Body weight (kg) was registered using a Seca model
862 scale and height (cm) using a stadiometer (Seca)
made from a tape-measure fixed to the wall and a
headpiece equipped with a level to ensure a right
angle. Body weight and height were measured in the
morning, with subjects dressed in light clothes
without shoes, by the school nurses and the medical
students. Subcutaneous fat (mm) (triceps, biceps,
subscapular and suprailiac skinfold thickness) was
measured by the first author using a calliper (John
Bull British). Triceps and biceps skinfolds
were measured on the right arm, suprailiac
skinfold was measured at a level immediately above
the iliac crests, and the subscapular skinfold was
obtained below the inferior scapular angle (10).
Waist circumference (cm), hip circumference (cm)
and mid-upper arm circumference (MUAC) (cm)
were measured by the first author using a tape-
measure.

To standardize the measurements and practices,
each interviewer measured and weighed some
adolescents who did not participate in the present
study. The skinfold thicknesses were measured twice
and the mean value was calculated. All the mea-
surements were performed at school.

Adolescents’ food habits in Cameroon

Waist/hip ratio, body mass index (BMI, kg m ?)
and arm muscle area (AMA, mm?) were calculated.
AMA was calculated by using a formula involving
triceps skinfold and MUAC (10) (see footnote to
Table 3).

BMI is an inexpensive, quick and reliable
screening tool used to assess nutritional status in
adults, children and adolescents (10, 15, 16). How-
ever, one drawback of BMI is that high muscle mass
can yield high BMIs even though body fat is not
excessive (15, 16). Therefore, to obtain complete
information about adolescents’ actual body compo-
sition, this study also used skinfold and circumfer-
ence measurements, which are relevant and
inexpensive screening tools used to assess nutri-
tional status in growing children and adolescents
(10, 15, 16).

Statistical analysis
Analyses were performed using SPSS version 11.
Data analysis included descriptive statistics of the
respondents. Means, standard deviations, percen-
tages and correlations were computed. Food and
meals frequencies, and anthropometric variables
were normally distributed. Differences were ana-
lysed using Student’s ¢-test and univariate anova
adjusted for age and gender. Differences were
considered statistically significant when the p-value
was less than 0.05.

AMA and the body weight for height and age of
the participants were compared with a reference
population (10, 20).

Ethical considerations

Permission to carry out this study was obtained
from the Ministry of High Education of Cameroon,
the medical school board of the Ministry of Public
Health, local authorities and headmasters of
schools before the study. In addition, approval
permission and written consent were obtained
from all study participants.

Results

General questionnaire

Urban adolescents described their activities as
watching television, listening to music, sleeping,
resting, cleaning and washing. They had televisions,
telephones, stoves, tap or well water and electricity
at the household level, and they went to school by
car or by motorcycle taxi. In contrast, rural
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adolescents described their activities as farming,
carrying water, dishing, sweeping, washing, cooking
and playing football. They had no cars, televisions,
electricity, stoves, tap or well water supplies at the
household level, and they walked a long distance to
school during weekdays and to farms during
weekends.

One urban adolescent, compared with four rural
adolescents, received no daily pocket money. Eight
urban adolescents, compared with 15 rural, received
25-150 Franc CFA (1 Euro ~656 FCFA). Seven-
teen urban adolescents, compared with seven rural,
received 200 Franc CFA or more.

In the urban area three out of 26 adolescents and
in the rural area four out of 26 brought their lunch
from home to school.

Frequency of food and meals reported

There were significant differences in food frequen-
cies between urban and rural adolescents for all
food groups, with the exceptions of fruit, roots/
plantain and beans/pulses/nuts (Table 1). Milk
products (sweet milk, powdered milk, yoghurt),
vegetables/green leaves, cereals, meat/fish/eggs
(beef, chicken, pork, goat, fish) and junk food
were significantly more often consumed by urban
than by rural adolescents.

The frequency of in-between meals was signifi-
cantly higher among urban than rural adolescents.
Breakfast and Iunch were slightly different between
urban and rural adolescents, although this differ-
ence was not significant (Table 2).

Anthropometry

The anthropometric characteristics of the adoles-
cents are presented in Table 3. There were signifi-

Table I. Reported frequency per week of eight food groups

cant differences between urban and rural
adolescents for age, AMA and waist/hip ratio.
BMI, MUAC and total skinfold were also different,
although not significantly so.

A higher proportion of urban adolescents were
below US reference standards for AMA and above
the WHO reference for body weight for height
(Table 4).

There was a significant positive correlation be-
tween BMI and AMA in both urban and rural areas
(Fig. 1). There was no correlation between AMA
and waist/hip ratio in either rural or urban areas.

Discussion

Food habits and meals patterns

Cameroon is a country with clear lifestyle differ-
ences between urban and rural people (1-5). The
difference are becoming increasingly obvious nowa-
days compared with the past (1). Influences from
the lifestyle on food habits and meals patterns are
indicated in the present study.

There was a higher frequency of junk food
consumption among urban than rural adolescents.
In the urban area, food is readily available in a
variety of settings and sold by a multitude of
vendors in school yards. Food from vendors is
cheap and consists mostly of junk food. Adolescents
in the urban area were therefore accustomed to
buying junk food from vendors during break times,
at lunch and in-between meals. In contrast, there
are occasionally a few vendors within the school
yard in the rural area, which may have contributed
to the lower frequency of junk food consumption
among rural adolescents. Findings from previous
studies indicate that consumption of junk food was

Urban (n=26) Rural (n =20)
Food group Mean+SD % of total food intake Mean +SD % of total food intake p-Value
Fruit I1+52 10.6 8.9+44 13.1 0.165
Milk products 57434 5.5 08+1.7 1.4 <0.001
Beans/pulses/nuts 7.6+43 7.3 9.3433 15.3 0.288
Vegetables/green leaves 9.5+3.7 9.1 39+24 6.7 <0.001
Meat/fish/eggs 11.8+52 1.3 45+29 8.0 <0.001
Cereals 16.5+5.1 15.9 11.9+5.3 20.1 0.040
Roots/plantain 17.9+8.1 17.2 13.1+7.0 21.4 0.386
Junk food 242+1.8 232 87+3.9 14.2 0.009

p-Values for the differences between urban and rural pupils/adolescents were adjusted for age and gender.
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Table 2. Reported frequency of meals per week
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Urban pupils (n =26)

Rural pupils (n =20)

Meal Mean+SD % of total meal intake Mean +SD % of total meal intake p-Value
Breakfast 50+23 226 6.7+1.1 349 0217
Lunch 6.1+2.1 26.9 5.0+2.1 26.0 0.203
In-between meal 49+23 21.9 09+14 47 <0.001
Dinner 65+1.7 28.6 6.6+1.6 344 0.784

p-Values for the differences between urban and rural pupils/adolescents were adjusted for age and gender.

high in urban areas (2, 6—8, 21). In Tunisia and
Benin (Africa), candies, sandwiches, pastries and
sweet beverages were most often consumed by
schoolchildren (6, 8, 21). Snack foods and sweet
beverages were frequently consumed among Chilean
and Greek adolescents (11, 12).

In the present study, as in other studies carried
out in Africa, it was common for urban and some
rural adolescents to receive daily pocket money
from their parents to buy food at school (6-8,
21). The high frequencies of junk food and in-
between meals in urban adolescents could also be
due to the fact that they had more pocket money
than rural adolescents. Some adolescents in the

Table 3. Anthropometric characteristics of urban and rural adolescents

Characteristic Urban (n=26) Rural (n=26) p-Value
Age (years) 127 +0.7 13.7+1.1 0.001
Weight (kg) 453485 47.9+8.1 0.453
Height (cm) 1522+9.3 152.9+8.4 0.171
BMI (kg m ?) 194+2.1 20.6+2.3 0.096
AMA (mm?) 2802 +474 35541614 0.044
MUAC (cm) 219423 24.1 +2.1 0.180
TSF (mm) 10.1 +4.8 9.8+3.2 0.463
BSF (mm) 7.3£25 6.3+25 0.175
SSSF (mm) 88+3.0 9.1+2.9 0.712
SISF (mm) 6.9+25 6.8+2.4 0.164
Total skinfold (mm) 33.1t11.6 31.9+98 0.447
Waist (cm) 66.00+5.6 70.34 +4.7 0.108
Hip (cm) 82.7+6.8 85.2+6.2 0.329
Waist/hip 0.79+0.03 0.82+0.04 0.001

Data are given as mean +SD.

p-Values for the differences (except for age) between urban and rural adolescents
were adjusted for age and gender.

BMI: body mass index; AMA: arm muscle area; MUAC: mid-upper arm
circumference; TSF: triceps skinfold thickness; BSF: biceps skinfold thickness;
SSSF: subscapular skinfold thickness; SISF: suprailiac skinfold thickness.

AMA =(MUAC - 1t x TSF)*/4 x ; correction factors: — 10 for males and —6.5 for
females (10).

rural area did not eat at school owing to a lack of
pocket money. A study carried out in Africa
shows that pupils from families with higher
economic status consumed more junk food than
adolescents from families with lower economic
status (8, 21).

Few adolescents brought lunch from home to
school; therefore, almost all adolescents, especially
in the urban area, bought their lunch at school. The
same results have been described in Benin and Mali
(Africa) (4, 21).

The fact that there is no school restaurant and
too little time to go home for lunch can explain to
some extent why adolescents were accustomed to
eating junk food and in-between meals. Similar
results were shown by other studies (6-8).

There was a difference between urban and rural
adolescents in milk consumption. In the urban
area, milk products are available and affordable,
and are consumed during breakfast as a drink
with sugar and bread, whereas in the rural area
breakfast is composed of leftover traditional food.
In contrast to the urban area, milk products are
expensive, less available and not considered as a
“food” in the rural area. Meat/fish/eggs are
more available and affordable in the urban
areas, while in the rural areas they are eaten on
special occasions owing to high prices and low
availability.

Vegetables/green leaves are consumed in both
areas, but are more processed in the urban area
than in the rural area. The high frequency of cereals
in urban adolescents may be due to the high
consumption of wheat bread. The same result has
been described previously (6, 11).

Differences in food habits between urban and
rural adolescents can be explained by the nutritional
transition from a traditional to modern/Western
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Table 4. Distribution of arm muscle area (AMA) and body weight of urban (n =26) and rural (n =26) adolescents below or above reference standards

AMA Body weight
Age <25th percentile >75th percentile Below Above
(years) Urban Rural Urban Rural Urban Rural Urban Rural
12 7111 (64) 0/5 (0) 1711 (9) 1/5 (20) 1711 (9) 0/5 (0) 6/11 (55) 1/5 (20)
13 6/11 (55) 116 (17) 0/11 (0) 116 (17) 1111 (9) 0/6 (0) 5/11 (45) 116 (17)
14 2/4 (50) 117 (14) 0/4 (0) 2/7 (29) 1/4 (25) 117 (14) 2/4 (50) 2/7 (29)
15 - 2/8 (25) - 2/8 (25) - 1/8 (13) - 2/8 (25)

Data are given as the number and percentage (%) of adolescents with AMA for age and gender below the 25th and above the 75th percentiles from US population references

(10), and for body weight for height, age and gender below and above World Health Organization references (20).

lifestyle in Cameroon and other African countries
(1, 4-8, 21).

Nutritional status

The differences between the modern and traditional
way of living in urban and rural areas may have an
impact on the nutritional status of adolescents.
Rural adolescents had a higher AMA, probably
because of daily manual activities and walking,
whereas urban adolescents undertook fewer manual
activities and walking owing to modernization, such
as having cars, available water sources, televisions
and stoves at the household level.

BMI (kg m—2)

The difference between urban and rural regarding
the food system could also have an impact on the
nutritional status of adolescents. In the rural area,
the food system is characterized by self-subsistence
food from farming, breeding, hunting, picking and
gathering, with little purchased food. In contrast, in
the urban area, food is mostly purchased and
people are used to consuming industrial, imported
and canned food products.

The higher BMI (although not significant) in
rural adolescents may also be due to more physical
activities resulting in more muscle, as confirmed by
a strong positive relationship between AMA and
BMIL.

24
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16

14

<« Urban adolescents

8 Rural adolescents

2000 3000 4000
AMA (mm?)

5000 6000

Fig 1. Correlation between body mass index (BMI) and arm muscle area (AMA) among urban (r =0.67, p <0.001) and rural (r=0.72, p <

0.001) adolescents.
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Strengths and weaknesses of the study

The present study is the first carried out in
Cameroon to describe the food habits and nutri-
tional status among adolescents. Therefore, the
methods and results developed would be useful as
basic information in further studies among adoles-
cents. The present study had several strengths,
including a sociodemographic sample (rural, ur-
ban), a validated, comprehensive measure of food
habits and accurate anthropometric measurements.
In addition, the results have been adjusted for
gender and age.

The smaller sample size and cross-sectional de-
sign are weaknesses of the present study. A follow-
up design with a larger sample size should be
considered in further studies. Selection bias may
be a potential weakness, since the present study is
based on adolescents involved in school. Therefore,
the results should be generalized with caution.
Puberty, characterized by physical changes in
the body, may be a potential confounding factor
for the present study since it is related to adoles-
cents’ anthropometrics and food consumption.
Thus, puberty should be considered in further
studies.

Conclusion

In the urban area in Cameroon, adolescents ate
more junk food, had a higher amount of
pocket money, and were engaged in fewer manual
activities and walking than adolescents in the rural
area. The food habits in rural adolescents were
characterized by traditional food, and despite a
lower frequency of meat/fish/eggs, vegetables,
cereals and milk products, AMA, BMI and waist/
hip ratio were higher in rural than in urban
adolescents.
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