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Abstract 

Adequate nutrition is important for all human beings; and it is even more important 

for adolescent girls. This is because poor dietary habits and inadequate nutrition have an 

effect on their health and this can increase the risk of having low birth weight babies. 

Purpose: The purpose of this study was to generate information on the nutrition status and the 

dietary adequacy of school going adolescent girls which may be used to improve nutritional 

status of adolescent girls.  Methodology: This was a cross-sectional study with a comparative 

aspect where 179 adolescent girls were randomly selected from 10 schools within Lilongwe 

city, with 87 adolescent girls from 5 public schools and 92 adolescent girls from 5 private 

schools. All the adolescent girls were weighed and their heights taken in order to determine 

nutritional status using BMI for age percentiles by the World health Organisation. Dietary 

intake was determined using 24 hour recall questionnaires while dietary habits were 

determined by food frequency and dietary diversity questionnaires. Data were analysed using 

SPSS version 20 and Nutri-survey software; the results of nutrient adequacy were compared 

with the recommended daily allowances for adolescent girls. The results showed that the 

prevalence of underweight, normal weight, overweight and obese in public schools were 

1.4%, 72.9%, 18.3% and 7.6% and 1%, 76.3%, 18% and 4.7% in private schools, 

respectively. The most common consumed food at more than once a day were cereals in both 

private (50%) and public (58.65%) schools while the least consumed food groups were 

legumes at (5.7%) and (29.9%) in public schools and fruits (3.3%) and 31.5%, respectively. 

The study has shown that there are no significant differences between the demographic and 

socio-economic characteristics among public and private school adolescent girls. The most 

frequently consumed food group was cereals due to reliance on maize as a main source of 

energy in the diets. However, there was low consumption of organ meat and milk, which 

maybe the reason adolescent girls did not meet the RDA’s for iron. Findings for dietary 

diversity have shown that the majority of adolescent girls in both public and private schools 

had a high dietary diversity meaning that they consumed more than six food groups in a day, 

which may explain why the majority had a normal BMI. This study has shown adolescent 
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girls do not meet the RDA’s for energy, calcium, and iron. Being overweight and obesity was 

more prevalent in private schools compared to public schools and that the most affected age 

group was 13 years of age. 

Keywords: Adolescents, BMI, Nutrition, dietary adequacy 

 

1. Introduction 

An adolescent is anyone from the ages of 13 to 19 years (WHO, 2017); however, the 

Malawi nutrition guidelines recognise an adolescent as any person from the ages of 13 years 

to 18 years (Ministry of Health & UNICEF, 2007). Adolescence is the second most important 

time of physical development after the first year of life (Adesina, Peterside, Anochie, & 

Akani, 2012)  for this reason adequate nutrition is important for a female adolescent because 

inadequate nutrition has an effect not only on their own health, but also on the future health 

of their children (Ransom & Leslie, 2003). 

During adolescent years there are changes in lifestyle such as development of new eating 

behaviors, which require that an adolescent forms healthy eating habits because this is a 

period of increased nutritional needs due to increased rates of physical growth leading 

(Cusatis & Shannon, 1996). As adolescents grow up, their personal food choices and 

preferences that were acquired in their families change because they have more control over 

their eating habits (WHO, 2005). Due to the gradual change in responsibility over eating 

habits, behavior, and attitudes, it is important that adolescents adopt good eating habits. 

Therefore, knowledge is one of the necessary factors that contributes in changes of dietary 

habits (Milosavljević, Mandić, & Banjari, 2015). 

2. METHODS AND MATERIALS  

STUDY DESIGN AND PARTICIPANTS  

Setting: The study took place in Lilongwe city which is the capital city of Malawi,  

Study design: A comparative cross-sectional study design was used for this study. 

Study sample: This study was conducted in 10 schools in Lilongwe city, 5 were public 

schools and 5 were private schools.  

Sample size: The sample size determination for this study was based on the consideration of 

the prevalence of anaemia amongst women of child bearing age in Malawi because anemia is 

one of the most common diseases which affects women of child bearing age, the calculated 

sample size was found to be 174 adolescent girls; in addition to attrition rate of 5% to make a 

total sample size of 183 adolescent girls. 
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Sample technique: 

 Step 1: Lilongwe city has 5 constituencies; 2 constituencies were randomly selected. 

 Step 2: 10 schools were randomly sampled, 5 were public schools, and 5 were private 

schools.  

Step 3: Systematic sampling was used to select adolescent girls; the 4th student from class 

attendance lists was selected.  

Tools and techniques: The schools head teachers and the sampled adolescent girls were told 

about the purpose of the study and informed consent was taken from the sampled adolescent 

girl before starting the survey. Food habits were measured using 24 hr dietary recall and food 

frequency questionnaire. 

Data Analysis: Data generated were analysed with Microsoft excel 2007, and SPPS version 

21software, appropriate tables were generated. 

3. RESULTS:  

3.1 Socio demographic characteristics  

Out of the sampled 183 only 179 school going adolescent girls agreed to take part in the 

study and 92 (51.4%) of the girls attended private schools while 87 (48.6%) attended public 

schools. The mean age was 16.02±3 years. The mean age in years between private school and 

public school adolescents were not significantly different  

(t170=0.568 ,p>0.05). 

Most (94.5%) of the respondents practiced Christianity and Islam (4.4%), and almost all 

(98.9%) of the respondents were single with only a few (0.6%) who were married. The mean 

household size in public schools was 6.0, while in private schools it was 5.8. About half 

(47%) of respondents in public schools had household heads who were engaged in formal 

employment (47.1) had a personal business (37.9%), and farming (1.2%) as their main 

occupation; while respondents in private schools household heads engaged in formal 

employment (54.3%),business (21.7%) and farming (2.2%), respectively.  
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Table 1 Socio-demographic characteristics of adolescent girls  

characteristics Public schools 
n=87(%) 

Private schools 
n=92(%) 

P value 

Occupation of  Household Head    

Formal employment 47.1 54.3  
0.122 Farming 1.2 2.2 

Business 37.9 21.7 

Religion    
 
0.996 

Christian 94.3 94.6 

Muslim 4.6 4.3 

Traditional’ 1.1 1.1 

Marital status of adolescent girls    

Single 100 97.8  
0.261 Married 0 1.1 

Separated 0 1.1 

Age of respondents    

13-14 12.6 29.4  
0.06 15-16 47.1 21.7 

17-18 40.2 49 

Classroom size     

Form 1 14.9 28.3  
0.90 Form 2 34.5 21.7 

Form 3 19.5 17.4 

Form 4 31.0 32.6 

Household size    

<5 35.5 49 0.236 

>5 64.1 51 

Amount of school fees per term    

<$20 78.2 0  

$20-$40 21.8 0 0.00 

$41-$100 0 80  

>$100 0 20  

Amount of money spent on food per day    

<$2 100 98.9 0.94 

>$2 0 1  
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 3.2 Dietary habits among school going adolescent girls 

3.2.1 Food frequency  

Staples were the most consumed food groups for more than once a day in public schools 

(58.6 %), while the least consumed were legumes (5.7%). 

Table 2: frequency of food consumed in public schools 

Food/Food 

groups 

>once a day 

(%) 

Once /day 

(%) 

1-2times/week 

(%) 

3-6 times/week 

(%) 

Staples 58.6 28.7 1.1 11.5 

Animal foods 14.9 11.5 39.1 33.3 

Legumes 5.7 14.9 59.8 11.5 

Fruits 29.9 26.4 23 13.8 

Vegetables 54 29.9 5.7 10.3 

Fats and oils 43.7 25.3 12.6 8.0 

Other foods 35.6 34.5 10.3 11.5 

 

Staples were the most frequently consumed food items more than once a day in public 
schools (50%). 
Table 3: frequency of food consumed in public schools 

Food groups >once a day (%) Once /day(%) 1-2times/wk(%) 3-6 times/wk(%) 
Staples  50 35.9 1.1 13.0 
Animal foods 13 15.2 39.1 31.5 
Legumes 3.3 7.6 62.0 15.2 
 Fruits  31.5 27.2 19.6 16.3 
Vegetables  48.9 42.4 3.3 3.3 
Fats and oils  40.2 30.4 13 13.0 
Other foods 29.3 37 9.8 15.2 

  

3.2.2    Dietary diversity 

 This study found out that most of adolescent girls in public schools (71.1 %)  in 

private schools (75.9%)  had a high dietary diversity score of consuming more than 6 food 

groups (FAO, 2010) while a few had minimum dietary diversity score in public schools 

(2.3% ) and in private schools (2.2%). 
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Figure 1: Dietary diversity score 

3.3 Morbidity 

3.3.1 Reported illness 

Adolescent girls in public schools (39.5%) in private schools (36.7%) had an illness in 

the previous month. Malaria was the common illness in private schools (36.1%) and public 

schools (34.6%).  

Figure 2: Reported illnesses in the previous month 

3.2.2 Chronic illnesses 

Figure 3 shows that the most common chronic illness was asthma in both public 

schools (4.5%) and private schools (9.9%) was and there is no association between age of an 

adolescent girl and the type of chronic illness ( p value>0.05). 
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Figure 3: Chronic illnesses 

3.4 BMI status 

Figure 4 shows that the majority of adolescents in both public schools (76.3%) and 

private schools (72.9%) had a normal BMI for their age, and only a few in public schools 

(1%) and in private schools (1.4%) were underweight. 

 

Figure 4: BMI status 

3.5 Adequacy of iron, calcium, protein, and iron  

This study found that adolescent girls in both public and private schools surpassed the 

recommended daily allowance (RDA’s) of protein by (43%) and (64.7%) respectively. 

Among public school going adolescent girls, they did not meet RDA’s for iron by (5%), 

calcium (68%) and energy (40%) while among private school going adolescent girls they did 

not RDA’s for iron by (4%), calcium (69%) and energy (26%).  
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Figure 5: Nutrient adequacy 

3.5.1 Estimated average intake of selected nutrients 

The mean intake of protein in both public schools (62.92g) and private schools(72.48g) 

surpassed the RDA for protein. There was no significant differences between government and 

private school in the intake of iron (t179, p>0.05), protein (t179, p>0.05) and calcium (t179, 

p>0.05). 

Table 4: Estimated average intake of energy, protein, calcium, and iron 

Nutrient RDA’S 

 

Public schools N=18 

Mean (SD) 

Private schools N=23 

Mean (SD) 

P value 

Energy(Kcal) 2,200 1,323(519.05) 1,646.93(411.81) 0.03 

Protein(g) 46 62.92(32.198) 72.48(24.04) 0.28 

Calcium(mg) 1200 378.87(262.54) 370.72(173.97) 0.91 

Iron(mg) 15 14.27(7.84) 14.34(6.25) 0.97 

RDA source: Food and Nutrition Board, National Academy of Science National Research 
Council, Recommended Dietary Allowances, 10th ed, Washington DC (1989) 
 

DISCUSSION 

4.1 Socio-demographic characteristics 

The average household income in private schools was found to be MWK 177,555 

($253.65) while in public schools it was MWK 103,963 ($148.52). This is different to 

national income per person which stands at MK 248,250 ($331)  (Magalhães and Magalh 
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2017)  the reason for this discerepancy between the study findings and the national household 

findings might be because respondents reported difficulties to estimate the income of their 

households this is has also been the same in other studies where under reporting of income is 

a recurrent issue (Magalhães and Magalh 2017). 

 

4.2 Dietary habits 

4.2.1 Food frequency 

Dietary assessment methods can help to identify the first stage of nutritional deficiency 

(Gibson 2005), this study showed that cereals were the most frequently consumed food 

groups for more than once a day in both public schools (58.6%) and  private schools (50%) 

this is might be because cultural preference of maize which is the staple food in Malawi is 

frequently consumed due to high production and availability. In comparison with similar 

studies in Nigeria (M. F. Olumakaiye 2013) and in Ethiopia (Worku, Hailemicael, and 

Wondmu 2017) a majority of adolescent girls consumed cereals which is the main staple food 

in many Sub Saharan African countries.  

There were no significant differences in the food frequency between public and private 

schools once per day (p=0.86), once a day (p=0.39), one to two times  a week (p=0.96) and 

three to six times a week (p=0.68). 

 

4.2.2 Dietary diversity  

The majority of adolescent girls in public schools (71.1%)  and in private schools 

(75.9%)  had high dietary diversity score of consuming more than 6 food groups  in the 

previous 24 hours (FAO, 2010) this might be due to the fact that the majority of students in 

urban areas come from well to do families who can afford to consume a diversified diet this 

is similar with studies done in Bangladesh (Nguyen et al. 2018) where the majority (66.7%) 

of pregnant adolescent girls consumed more than five food groups and in north west Ethiopia 

(Birru, Tariku, and Belew 2018) where the majority (75.5%) of adolescent girls had a high 

dietary diversity score of  five. The difference in this study and the studies in comparison 

may be due to use of different cut off points whereby this study used the cutoff point of 6 

food groups or more as high dietary diversity as recommended by the Food and agriculture 

organization (FAO 2010) while the comparison studies used the dietary diversity of women 

(DDW) cutoff point of five food groups or more as an indicator of high dietary diversity. 
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There was no significant difference on the dietary diversity between public school adolescent 

girls and private school adolescent (p=0.93). 

 

4.3 Morbidity  

4.3.1 General Illness 

This study found out that prevalence of illness in public schools (39.15%) and in private 

schools (35.1%) in the previous month before the survey. The prevalence of illnesses in this 

study is almost similar compared to a study done in south west Ethiopia (Belachew et al. 

2011) where only (29.9%) of adolescent girls reported an illness in the previous month but it 

was lower than a study in India (Sachan et al. 2012) where in urban Hindu schools the 

majority (61.4%) had reported an illness in the previous month. The differences between 

these comparative results and this study might be because the latter focused only on urban 

adolescent girls, while the study in Ethiopia (Belachew et al. 2011) and in India (Sachan et al. 

2012) combined rural and urban adolescents. 

The prevalence of malaria in public schools (31.65%) and in private schools (34.6%) is 

consistent with national malaria prevalence (33%), (Government of the Republic of Malawi 

2014) where malaria continues to be a major public health in Malawi. Findings in this study 

show that the prevalence of fever which is normally a symptom of malaria were low (4%) in 

public schools which is different to the national fever prevalence (31.3%) among children of 

12 to 24 months old (MDHS 2015). This study also found out that there was high stomach 

pains prevalence in public schools (24.2%) and in private schools (15.6%) this maybe 

because of abdominal cramps experienced before or during menstruation (Tu et al. 2010). 

The most common reported chronic illness among both public (4.5%) and private (9.9%) was 

asthma which differs from the national prevalence (5.3%), (Government of Malawi 2010) and 

prevalence in sub-Saharan Africa (3.3%) (IDF 2017). Adolescent girls also reported to suffer 

from blood pressure in public schools (3%) and in private schools (1.1%) which is lower 

compared to national findings (29.9%) (Ministry of Health and WHO 2010) the differences 

may be due to difference target groups where this study only focused on adolescent girls in 

urban schools while the other was a national study combining both rural and urban adolescent 

girls.  
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4.4 Nutritional status  

The majority of adolescent girls in private schools (72.9%) and public schools (76.3%) 

were found to be with a normal BMI similar to national studies (72.1%)  where the majority  

of women of child bearing age had a normal BMI (MDHS, 2015). These findings are also 

similar to a study done in Iran (Doustmohammadian et al., 2013) where a majority (77.7%) of 

adolescent girls living in slums had normal BMI for age, in South Africa (Napier and 

Oldewage-Theron, 2015) most (93.2%) of the adolescents also had a normal BMI and in 

Zambia (Bwalya, 2015) where most of the adolescent girls were found to have normal BMI 

for age. 

The percentage of overweight adolescents  in both private schools (18.3%) and public schools 

(18%) was close to national statistics (15.1%) and similar to a study in South Africa 

(Silangwe and Napier, 2012) where a few (12.8%) of adolescent girls were found to be 

overweight. Obese adolescents in this study found were few in private schools (7.6%) and in 

public schools (4.7%) similar to national statistics (5.6%) (MDHS, 2015) . In Africa 

obesity/overweight is an emerging problem where the prevalence has doubled in the past 20 

years (WHO, 2013), being overweight or obese is not ideal for adolescent girls because it has 

adverse effects on physical morbidity in adulthood (Reilly and Kelly, 2011) interventions 

aimed at preventing accumulation of body fat in adolescent girls are important in reducing 

intergenerational weight gain (Todd et al., 2015) 

 

3.11.1 Nutrient adequacy  

This study found that adolescent girls in both public and private schools surpassed the 

recommended daily allowance (RDA’s) of protein by (43%) and (64.7%) respectively, which 

is similar to a study in Bangladesh (Nguyen et al., 2018) and Iran (Doustmohammadian et al., 

2013) where the mean intake of protein in adolescent girls was 47% higher than the RDA’s 

this may be due to preference of food with high sources of protein like meat and eggs. For the 

nutrient calcium adolescent girls in private schools (30.9%) and public schools (31.6%) 

consumed less than the recommended daily amounts, these findings are similar to a study 

done in Bangladesh (Nguyen et al., 2018) among pregnant adolescent girls failed to meet the 

RDA of calcium by 30% and in Iran where adolescent girls also did not meet the RDA’s of 

both calcium and iron (Doustmohammadian et al., 2013). Iron is important for blood 

formation but adolescent girls lose blood during menstruation, this study found almost 

adequate intakes of iron in both private schools (95.6%) and public schools (95.1%). Animal 
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based foods are excellent sources of iron this is probably the reason why adolescent girls 

almost met the RDA’s of protein due to consumption of a variety of animal based foods. 

However, it should be noted that lower than recommended intake of a nutrient does not 

indicate its insufficiency but expresses the higher risk of its inadequate intake. The mean 

intake of energy of adolescent girls in this study was lower by (25.1%) in private schools and 

public schools(40.8%).than the RDA which was surprising but a similar to a study in Iran 

found lower intake of energy among adolescent girls (Doustmohammadian et al., 2013) while 

in the republic of Ireland found out that dieting maybe associated with low energy intakes 

among adolescent girls (Mooney, Farley and Strugnell, 2010), however energy intake tends 

to be underestimated by 18% to 24% in studies using 24 hour dietary recall due to under 

reporting by most adolescents (Rankin et al. 2010). 

 

5. Conclusion 

The study has shown that there are no significant differences between the 

demographic and socio economic characteristics among public and private school adolescent 

girls. Findings for dietary diversity have shown that the majority of adolescent girls in both 

public and private schools had a high dietary diversity of consuming more than six food 

groups in a day which may explain why the majority had a normal BMI. This study has 

shown adolescent girls did not meet the RDA’s for energy, calcium and iron. 
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APPENDIX 
ABBREVIATIONS AND ACRONYMS 
BMI: Body Mass Index 
Cm: Centimetres  
g: Grammes 
Kg: Kilogram’s 
Kcal: Kilo Calories 
MK: Malawi Kwacha 
m: Metres 
mg: Milligramme 
ml: Millilitres 
RDA: Recommended Daily Allowance 

 


