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INTRODUCTION 

orld Health Organization (WHO) defined 

childhood malnutrition as deficiencies, 

excesses, or imbalance in nutritional and or energy 

intake.1 It addresses three broad groups of conditions  

 

thus: a) Under-nutrition, which includes wasting, 

stunting, underweight; b) overweight, obesity and 

diet related non communicable diseases like 

diabetes, stroke and cancers; and  c) micronutrient- 
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ABSTRACT 

Background: Malnutrition is one of the major predisposing factors to 

infectious diseases globally especially among school aged children. Low 

grades of individual dietary diversity is a suspected risk factor for 

childhood malnutrition. Objective: To determine the relationship 

between individual dietary diversity grade and childhood malnutrition 

among 6-12-year old school pupils. Materials and Methods: This was 

a cross-sectional descriptive study that enrolled 203 primary school 

pupils. Socio-demographic data was collected using a pretested 

interviewer administered questionnaire.  The number of food groups 

present in their immediate past 24-hour dietary recall was used to grade 

the dietary diversity of each study subject. Data was analyzed using 

Statistical Package for Social Sciences (SPSS) software version 25.0. 

The association between dietary diversity grades and occurrence of 

malnutrition was determined. Level of significance for tests of 

association was set at 5%. Results: The result showed that out of 203 

subjects that were enrolled for data analysis, 105(51.7%) were males, 

and 117(57.6%) were 6-8 year old. Forty one (20.2%), 69(34.0%), 

93(45.8%) were from upper, medium and low socio-economic class 

(SEC) classes respectively. Out of 203 subjects, 54(26.6%) had high 

Individual Dietary Diversity Grade IDDG (IDDS >5), 56(27.6%) had 

medium IDDG (IDDS 3-4) and 93(45.8%) had low IDDG (IDDS 1-3). 

Low SEC and lowest dietary diversity grade were significantly 

associated with occurrence of childhood malnutrition. (P< 0.05). 

Conclusion: Low IDDG and SEC were associated with malnutrition. 

Nutritional counseling on the need to increase dietary diversity grade of 

school children can help mitigate the impact of malnutrition.  
 

Keywords: Individual dietary diversity grade, Malnutrition, School age 

children, Nnewi. 
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related malnutrition, which includes micronutrient 

deficiencies and micronutrient excess.1,2 

Childhood malnutrition was responsible for the 

death of up to half of siblings in a family.3,4 United 

Nation Children’s Fund (UNICEF) documented 

nearly four million African children death in 1985 

following complications of childhood malnutrition.5 

Various levels and trends in burden of childhood 

malnutrition has been documented globally by 

UNICEF since 1990,6,7 with higher burden noted in 

developing African countries, like Nigeria etc. There 

are many identified risk factors of childhood 

malnutrition like age,8 sex,9 low birth weight,10 

socio-economic class,11  and dietary factors like low 

feeding frequency.12 Despite interventional 

strategies instituted against these known risk factors 

of childhood malnutrition, it’s surprising that the 

menace of preventable burden of childhood 

malnutrition is still ravaging the health and 

productivity of children, especially those from low 

and medium income countries like Nigeria, 

Cameroon etc.13 

The food groups consumed by a child in a reference 

period of time say 24 hours is regarded as dietary 

diversity.14 Dietary diversity score (DDS) is a scale 

to measure the number of food groups consumed by 

a person in a given reference time,(say 24hours) and 

this can be used to generate the individual dietary 

diversity grade (IDDG) depending on the IDDS.15 

The food groups include starchy staples, fruits and 

vegetables, organ meat, eggs, meat and fish, 

legumes/nuts/seeds, milk and milk products. Low 

IDDG is IDDS of ≤ 3 food groups, medium IDDG is 

IDDS of 4-5 food groups, while high IDDG is IDDS 

of ≥ 6 food groups consumed in a 24 hour period.16 

IDDG is a marker of the nutritional quality in a 

child’s diet.17 It can be used to assess the intake of 

both macro and micronutrients.18 Carbohydrates, 

protein, fat, minerals, 

vitamins and water are the main nutrients needed for 

optimum growth and development in children. These 

nutrients are obtained from different food groups 

like, grains, roots, tubers, millet, cereals, legumes, 

meat, egg, poultry, milk, nuts, organ meat, fish oil, 

oil seed, vegetables, fruits, mineral/salt, water, 

condiment and dietary fibers.19 The number of these 

food groups consumed by a child in a reference 

period of time say 24hours is regarded as IDDS.14 

Various researchers have shown that IDDG affects 

the nutritional status of children,18 and is implicated 

in childhood malnutrition.20 Both high and medium 

DDG are directly related to reducing malnutrition in 

children,21 while low IDDG has been known to be a 

common risk factor to lack of protein, vitamins, 

minerals and is strongly implicated in childhood 

malnutrition.21,22 Despite these known facts of the 

association of IDDG and childhood malnutrition, it 

has been noted that most parents are still too 

negligent of the number of food classes present in 

their wards’ 24hours diet.24 Most parents especially 

in developing countries often feed their children 

frequently  with monotonous meals majorly 

carbohydrates (cereals).23 This practice can easily be 

rectified by introduction of food classes like 

vegetables, fruits and nuts to their children’s’ routine 

meal through proper nutritional counseling and 

proper creation of awareness among the parents/care 

givers in our environment. Hence the need to 

motivate parents/caregivers on the need to 

consciously work towards increasing their wards 

IDDG as this can reverse the heavy burden of 

childhood malnutrition associated with low IDDG in 

our environment, since research has shown that 

proper nutritional counseling improved child’s 

dietary diversity grade and feeding habit. 24 

The index study determined the association of IDDG 

and childhood malnutrition. The outcome of this 

study may help to halt the increasing burden of 

childhood malnutrition with its attendant 

complications in the sub-region. 14  

 

METHODOLOGY 

This descriptive cross sectional study was conducted 

in Nnewi metropolis which is the second largest city 

in Anambra state Southeastern Nigeria.25 The city 

spans over 2789km2 in Anambra state.25 The major 

occupation of the indigenes is trading and farming 

with few civil servants.25 The city has a large market 

popularly known as Nkwo Nnewi that specializes in 

motorcycle and motor spare parts sales, however, it 

is also a market for other miscellaneous goods and 
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various classes of local  food wares which are cheap 

and highly nutritious food sources.25 

The study population comprised six- to twelve- year-

old primary school children in Nnewi selected by 

multi-stage probability sampling technique, and are 

willing to participate. Children with chronic diseases 

that may impair communication or by their nature 

may contribute to malnutrition and children whose 

parents did not give consent or were not available 

during data collection were excluded from the study. 

Sample size was calculated using the formulae for 

cross sectional observational study.27 thus: 

minimum sample size n = z2Pq/d2.26,27 

Where: n= the desired sample size when population 

is greater than 10,000 

Z=the standard normal deviate, usually set at 1.96 

P= the proportion in the target population estimated 

to have a particular characteristic.  The prevalence 

of Normal weight Primary School children in 

Anambra state is 85.2%, so the prevalence of 

malnutrition among these children is 14.8%.28 

q=1.0-p;              q=1.0-0.148;       q =0.852 

d=degree of accuracy desired, set at 0.05 

Therefore n= (1.96)2x 0.148x 0.852/ (0.05)2 

;n= 194 

Minimum sample size = 194 

 Since some children selected for the study may not 

agree to participate, a response rate of 80% was 

allowed. The adjusted sample size (Ns) was = n/0.8. 
27 ;     Ns=194/0.8    ;  Ns= 243 

Attrition factor of 10% was accommodated, 

because some initial respondents could not get to 

the end of the research. Hence the corrected sample 

size (Nc) was= 243/0.9 

Nc =270 was the corrected sample size.  

So, two hundred and seventy, 6 to 12 year old 

primary school children in Nnewi that met the 

inclusion criteria were recruited for the study.  

 

Sampling Technique and Recruitment of 

Participants 

Participants were selected using stratified multistage 

sampling methods: Data obtained from Nnewi North 

Local Government secretariat on the list of schools 

in Nnewi showed that there were 302 primary 

schools in Nnewi; 30 were government owned 

schools (public school) while 272 were private 

schools. The proportion of public school to private 

school in Nnewi was 1: 9. And the total ratio was 10. 

So, ten primary schools were selected from 302 

primary schools sampling frame in Nnewi 

metropolis in the proportion of 1:9 (public: 

private).So, in stage 1 of multi stage sampling, one 

public and nine private primary schools were 

selected from the 302 list of the primary schools in 

Nnewi sampling frame. The public schools were 

selected by simple random sampling. This was done 

by writing the names of the public primary schools 

separately on different pieces of paper which was 

folded and put in a sealed bag and shaken. Thereafter 

one school was chosen randomly from the bag.  An 

individual who was not part of the study was 

engaged in that selection to avoid selection bias. 

Also 9 (nine) private primary schools were selected 

from the sampling frame of the list of 272 private 

schools in Nnewi using systematic sampling 

technique of choosing one private school after every 

30 private primary schools.  So a total of 10 schools 

were used for the study, one public primary school 

and 9 private primary schools.29 Different selection 

methods were used in selecting the public school and 

the private schools to allow variety in sampling 

process and also to ensure all the primary schools in 

Nnewi were given an equal and fair chance of being 

selected. 

 

Ethical considerations  

Ethical review was done and approval obtained from 

the ethics committee of Nnamdi Azikiwe University 

Teaching Hospital (NAUTH) Nnewi before 

commencement of the study. Also, approval for the 

study was gotten from ministry of Education in 

Anambra state (Anambra State Universal Basic 

Education Board- ASUBEB) before commencement 

of the study. Written informed consent was obtained 

from the School Parent Teacher Association and 

written informed assent was gotten from 

participants’ ≥ 7-year-old before enrollment into the 

study. The parents/care givers of the participants 

were reassured that the study would cause no harm 

and there would be no additional discomfort to the 

child. 
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Confidentiality was maintained at all times 

throughout the study and afterwards. The 

participants’ parents/caregivers were assured that 

any information gotten from them would remain 

confidential. Subjects did not incur extra cost by 

participating in this study and there was no financial 

inducement. Participants diagnosed to be 

malnourished were referred to Paediatrics 

nutrition/gastroenterologist clinic in Nnmdi Azikiwe 

University Teaching Hospital (NAUTH) Nnewi for 

appropriate management and follow–up according to 

the unit’s protocol. The parents/caregiver of the 

identified malnourished children were engaged in 

proper nutritional counseling session on the need for 

immediate nutritional rehabilitation. They were also 

advised on the need to keep to hospital appointments 

and follow-up. 

 

Data Collection 

Three research assistants (Health workers) were 

involved in the data collection after training by the 

investigators prior to commencement of data 

collection. The detailed information about the study 

was given to the parents/caregivers before enrolment 

into the study. During the data collection, the 

parents/caregivers of the selected participants were 

met individually after school dismissal for data 

collection as they come to take their wards home.  

Pre-tested standardized semi-structured, interviewer 

administered questionnaire was used to collect 

relevant information. The following information was 

collected: child’s age, sex, Social Economic 

Class(SEC) using Oyedeji’s social classification 

method,30,31 into upper SEC, medium SEC and low 

SEC.  Measurements of height and weight of the 

selected pupils were taken and were used to establish 

each child’s nutritional status using the WHO Z 

scoring system. 32,33,34 The nutritional status was  

computed using the WHO Growth reference charts 

for school age children and adolescents.35 

Prior to the onset of the data collection, the principal 

investigator was trained by the 

Dieticians/Nutritionists of Nnamdi Azikiwe 

University Teaching Hospital, Nnewi on the 

techniques of accurate measurement/estimation of 

24-hour dietary recall using house hold portion sizes 

of common food models, cups, spoons and food 

preparation methods/cooking methods. The detailed 

classes of food/ ingredients used in preparation of 

meals were obtained. This was used to estimate the 

IDDS of each subject from the 24hour dietary food 

recall records. Using the IDDS, the IDDG of each 

participant was established from the sixteen food 

class questionnaire.   

 

Dietary Diversity Score 

The IDDS was determined using the IDDS scoring 

system.36 The participants were graded into lowest, 

medium and high dietary diversity grade depending 

on the number of food classes present in the 

individual’s 24 hour dietary recall. The food classes 

include grains, roots, tubers, millet, cereals, 

legumes, meat, egg, poultry, milk, nuts, organ meat, 

fish oil, oil seed, vegetables, fruits, mineral/salt, 

water, condiment and dietary fibers.19 Lowest IDDG 

if ≤ 3 food classes were identified, medium IDDG if 

4 to 5 food classes were identified and high IDDG if 

≥ 6 food classes were identified.36 The association of 

IDDG with occurrence of childhood malnutrition 

was established. 

 

Data Entry and Analysis 

All completed questionnaire and proforma were 

given number codes before entry into the Statistical 

Package for Social Science (SPSS) software version 

21.0 for windows for analysis. Frequencies and 

percentages were used to summarize categorical 

variables like sex, age groups, type of nutritional 

status, SEC and IDDG. The independent variable 

was the IDDG. The categorical variables like gender, 

parents SEC, age groups, nutritional status were 

tested for association to IDDG using Pearson’s Chi-

square ( and Fisher’s Exact test where appropriate) 

for bivariate analysis and P-value < 0.05 was 

considered as statistically significant. 

 

RESULTS 

A total of 270 primary school aged children (6-

12years) where enrolled into the study, however 203 

subjects had complete data and thus had their data 

analyzed. There were more males 105(51.7%) than 

females 98(48.3%). Children aged 6-8years were 
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117(57.6%), while those 9-12 years were 86(42.4%). 

Forty one children (20.2%) were from high SEC, 

while 69(34.0%) were from middle SEC, and 

93(45.8%) were from low SEC.  The age distribution 

of the participants had right (positive) skewness with 

the median age in the 6-8 year age group. Out of the 

203 subjects that were analyzed, 54(26.6%) had high 

dietary diversity grade i.e. those with IDDS ≥ 6, 

while 56(27.6%) had medium dietary diversity 

grade, i.e. IDDS of 4-5 and 93(45.8%) had low 

dietary diversity grade, those with IDDS of ≤ 3. 

These are shown in Table1 below. 

 

Association of individual dietary diversity grade with 

Age, Gender and SEC 

Among children 6-8years, 62(66.7%) had lowest IDDG and 

31(33.3%) had lowest IDDG among children 9-12years. The 

IDDG increased by 6.3 with increasing age and this was  

 

Male children had higher IDDG than females though this 

finding was not statistically significant (P =0.41). Children 

from low SEC had the lowest IDDG 54(58.1%) than those 

from medium and high SEC. Children from high SEC were 

17times more likely to have higher IDDG than children from 

low SEC and this was statistically significant with P = 0.002. 

These are shown in Table 2 below.  

 

Table 1: Socio-Demographic Characteristics Of The 

Selected Subjects For The Study 

 

significant with P= 0.04.  Hence age was significantly 

associated with IDDG. 

 

Table 2: The Association Of Individual Dietary Diversity Grade with Age, Gender and SEC 

Variables Lowest Dietary Diversity 

n= 93(%) 

Medium Dietary diversity 

n= 56(%) 

High Dietary diversity 

n= 54(%) 

Χ2 (p-value) 

Age (years)    6.3(0.04) ⃰

6-8 62(66.7) 30(53.6) 25(46.3)  

9-12 31(33.3) 26(46.4) 29(53.7)  

Gender    4.0(0.41) 

Male 50(53.8) 24(42.9) 31(57.4)  

Female 43(46.3) 32(57.1) 23(42.6)  

SEC    17(0.002) ⃰

High SEC 10(10.8) 12(21.4) 19(35.2)  

Medium SEC 29(31.2) 21(37.5) 19(35.2  

Low SEC 54(58.1) 23(41.1) 16(29.6)  

⃰ Statistically significant,  Χ2  = Chi square 

 

Association of individual dietary diversity grade and Malnutrition 

Highest IDDG were more among well-nourished than malnourished children. Well-nourished children were 8.5 times more 

likely to have higher IDDG than malnourished children and this was statistically significant with P= 0.014. See Tables III 

below. 

 

 

Table 3: The Association of Individual Dietary diversity grades and Malnutrition 

Variables     

Nutritional Status Normal nutrition 

N = 107(%) 

Malnutrition 

N = 96(%) 

Χ2 (p-value) 

Grades of IDDG    

   8.5(0.014) ⃰

High(IDDS ≥ 6) 35(32.7) 19(19.8)  

Medium (IDDS 4-5) 21(19.6) 35(36.4)  

Low ( IDDS ≤ 3) 51(47.7) 42(43.8)  

⃰ Statistically significant,  Χ2  = Chi square  

 

 

Characteristics Frequency n=203 Percent 

Gender   

Male 105 51.7 

Female 98 48.3 

Age groups (years)   

6-8 117 57.6 

9-12 86 42.4 

Socio-economic class   

Upper  41 20.2 

Middle 69 34.0 

Low  

IDDG 

High(IDDS ≥ 6)                        

Medium(IDDS 4-5) 

Low(IDDS ≤ 3) 

93 

 

54 

56 

93 

45.8 

 

26.6 

27.6 

45.8 
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DISCUSSION 

This study was designed to determine the association 

of individual dietary diversity grade and 

malnutrition among 6-12 year old school children in 

Nnewi, Southeast Nigeria. From this study, the 

prevalence of high, medium and low IDDG were 

26.6%, 27.6% and 45.8%, respectively. This 

prevalence is similar to the percentages gotten by 

Ukaegbu et al in Imo state, Nigeria, which is 1.3%, 

25.2%, 73.5% for high, medium and low IDDG, 

respectively.37 Furthermore, similar high prevalence 

of low IDDG were reported from studies done in 

other developing countries like Ghana by Frempong 

et al, 38 in Rwanda and Burundi by Custodio et al.39 

In contrast to these findings, lower prevalence of low 

IDDG was reported by Sealey-Potts et al in Florida, 

USA, which is a high income country, with low 

IDDG among school children at just 19%.40 The 

higher prevalence of low IDDG found in this study, 

unlike in the high income country, may be because 

there are more low-SEC families in low and middle 

income countries(LMICs). 

From this study, it was found that younger children 

had lower IDDG than their older counterparts. This 

is similar to the finding by  Rakotonirainy et al41 and 

Guirindola et al.42  This may be because older 

children have more exposure to other sources of diet 

like fruits and vegetables outside their home routine 

meals. Furthermore, they have more tendency of 

belonging to  

peer groups making it easy for them to out -source 

their meals and diet from their friends’ families.  

Males were 4 times more likely to have higher IDDG 

than females from this study, similar finding was 

reported by Nthya et al in India. 43 This could be 

because male children are more adventurous than 

their female counterparts. Males have more tendency 

of out- door activities in the bush, hence can indulge 

in eating wild edible fruits/ vegetables and wild meat  

 

 

in addition to  their routine family meals. 

Furthermore, the cultural practice of male preference 

and serving male children more balanced diets than  

 

their female counterparts in our community may be 

contributory to these findings. 

From this study, children from high SEC were more 

likely to have higher IDDG than children from low 

SEC. Similar result was reported by Agrawal et al 

among Indian children,44  Wolde et al among 

Ethiopian children45 and by Singh et al in a review 

of IDD in school aged children from developing 

countries.46This is because of low purchasing power 

of low SEC family, hence they are more predisposed 

to household food insecurity, thus their children will 

tend to have low dietary diversity score. In contrast, 

another study found higher IDDG among low SEC 

family that are involved in diary/ poultry farmers.47 

This contrast can be explained by the fact that the 

low SEC families in the index study were mostly 

traders with little or no indulgence in farm work. 

Studies have shown that children whose parents 

indulge in farming and dairy farm have higher access 

to diverse food classes produced from the family 

farm, hence have higher IDDG with higher 

availability of nutrients to meet their daily nutrient 

requirement.48 This lowers the tendency of being 

malnourished, irrespective of the fact that they’re 

from low SEC families. 

From this study, children with low IDDG were 

significantly more likely to be malnourished than 

children with higher IDDG. Similar results were 

reported by Olumakaiye et al in a study done in 

Southwest, Nigeria,48 Khamis et al in a study done 

in Tanzania,49Sie et al in a study done in 

Burkinafaso,50 and Frempong et al in a study done in 

Ghana.38 This is because children with low IDDG 

tend to be exposed to lower nutrient content in their 

daily meals and hence will not attain their daily 

nutrient requirement, hence more tendency to be 

malnourished. In contrast to these findings, some 

Philippine studies by Viroria et al,51  and Guirindola 

et al,42 noted no association of dietary diversity score 

and malnutrition in their studies. This may be 

because the index study used 16 food class 

questionnaire method adapted from Food and 

Agricultural organization (FAO), which is more 
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elaborate in grading of individual dietary diversity of 

the immediate past 24 hour meals, while Viroria et 

al used 8 food groups based on FAO guideline while 

Guirindola et al used 7 food groups based on World 

Health organization (WHO) and United Nation 

Children’s fund (UNICEF) in the grading of the 

IDDG. Again,  both studies were conducted among 

younger children (6-23 months old) whose report of 

24 hour meal intake is totally dependent on the recall 

of the care giver, unlike the index study that was 

done among older children (6-12 year old) that were 

able to participate in their dietary recall, also these 

children have more tendency of out sourcing their 

meal in their peers/friend’s house.42 

 Most participants had low IDDG 45.8%. This is 

because the participants were mainly from low SEC 

with low purchasing power and mainly traders. The 

study population were noted to be eating 

monotonously especially carbohydrate diets like, 

cereals, roots and tubers (like yam, cassava); with 

minimal intake of other food classes like green leafy 

vegetables, legumes, nuts, fruits, eggs and organ 

meat. There is need to communicate the findings of 

this study to the parents/care giver through 

nutritional counseling by health workers and at 

school during Parent/Teachers Association (PTA) 

meetings. Also, pupils/students should be allowed to 

participate fully in the school farming programs, as 

this may help expose them to cheap food classes 

from the agricultural product and hence increase in 

their IDDG. 

 

CONCLUSION 

This study has shown that the prevalence of low 

IDDG is high among the participants and is 

associated with low SEC, younger participants and 

females. Alsolow individual dietary diversity grade 

was significantly associated with under-nutrition. 

There is need to help parents to be more proactive in 

improving their SEC. This possibly can be achieved 

through indulging in skill acquisition and getting a 

higher paying job to increase their purchasing 

power. Moreso, there is need to educate families to 

engage in farming to increase the availability of 

agricultural products like fruits, vegetables and 

different food classes to their children for 

consumption.  Proper nutritional counseling can 

improve the dietary diversity grade and feeding habit 

among school aged children. 
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