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Abstract 
Introduction: Low dietary diversity is strongly associated with anaemia, stunting and underweight 
in young children. However, its determinants vary across populations. This study aimed to evaluate 
the association of dietary diversity with child and family characteristics among children aged 24–59 
months in Karangkamulyan Village, Banten, Indonesia.
Methods: A cross-sectional study was conducted in 2020 involving 210 children selected through 
a total sampling method. Data were collected through structured interviews with children’s mother 
or primary caregiver. SPSS was utilised for data analysis.
Results: The mean dietary diversity score among the children was 3.78. The majority of the 
children (78.6%) had a low minimum dietary diversity (<5 food groups per day). Family size (odds 
ratio [OR]=2.732, 95% confidence interval [CI]=1.012–7.377) and maternal parity (OR=2.589, 
95% CI=1.028–6.520) were significantly associated with the minimum dietary diversity (P<0.05). 
Conversely, electricity expenditure (r=–0.255, P<0.05) and mobile phone credit expenditure 
(r=–0.143, P<0.05) were negatively correlated with the dietary diversity score.
Conclusion: This study revealed that non-food expenditure and family characteristics were 
significantly associated with dietary diversity among children aged 24–59 months. These findings 
highlight the need for collaboration among various stakeholders to improve the dietary quality for 
young children.

Introduction
Dietary diversity (DD) is the number of foods or food groups eaten during a determined reference 
period.1 This qualitative measure of food consumption is considered a proxy of an individual’s 
nutrient adequacy from their diet.2 The indicator used to measure DD is called the dietary diversity 
score (DDS).1 This score reflects the number of food groups eaten in a specific period. It has been 
further developed to produce a dichotomous indicator called the minimum dietary diversity 
(MDD). This dichotomous indicator facilitates the use of DD in policy and advocacy contexts. 
The MDD defines  whether the designated population has consumed a minimum of 5 out of 10 
food groups on the previous day or night. It can be a useful proxy indicator of higher micronutrient 
adequacy in the population by evaluating the proportion of the population that reaches the MDD.3

Different foods provide different nutrients. Hence, consuming diverse foods helps ensure the 
adequacy of nutrient intake, including micronutrients. Micronutrients are crucial to support 
growth.4 Therefore, diverse intake is essential for children under 5 years old to ensure optimal 
growth. Several researchers have shown that DD is associated with higher height-for-age z-scores, 
wasting and stunting in children aged <5 years.5–7 

DD in children is determined by various factors. The conceptual framework of undernutrition 
by the United Nations Children’s Fund shows that the inadequacy of children’s diets is caused by 
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household food security. Food security within a household is influenced by education, employment 
and income.8 Previous research has shown that the significant determinants of DD in children 
below 5 years old are children’s age,4 parents’ or caregivers’ age,9 mothers’ educational level,4 fathers’ 
educational level,10 family expenditure,11 family size12 and maternal parity.13

The current study aimed to investigate DD and evaluate its association with child and family 
characteristics among children aged 24–59 months in Karangkamulyan Village, Cihara District, 
Lebak Regency, Banten Province, Indonesia.

Methods
This study utilised a quantitative correlational cross-sectional approach. Data on DD and child 
and family characteristics were collected through structured interviews with children’s mother or 
primary caregiver. Data were collected in September 2020 in Karangkamulyan Village, Cihara 
District, Lebak Regency, Banten Province, Indonesia.

The study population included 210 children aged 24–59 months in Karangkamulyan Village, 
Cihara District, Lebak Regency, Banten Province. The sample was taken using a total sampling 
technique. The minimum sample size for this study was calculated using the Lwanga and Lemeshow 
formula (1991) for hypothesis tests of two population proportions14:

Where:
n = minimum number of samples required
Z1-α/2 = significance level used (α=5%) = 1.96
Z1-β = statistical power level
P1 = proportion of the exposed group with an inadequate MDD
P2 = proportion of the unexposed group with an inadequate MDD
P = (P1+P2)/2

Based on the formula, the minimum sample size for this study was 132. The total sample of 210 
participants in this study fulfilled the minimum sample size.

The dependent variable in this study was the DD of children. It was assessed via a 24-h recall 
interview. Each food consumed was classified into 10 food groups: 1) staples (grains, white roots 
and tubers and plantains); 2) pulses (beans, peas and lentils); 3) nuts and seeds; 4) dairy; 5) flesh 
foods (meat, poultry and fish); 6) eggs; 7) dark green leafy vegetables; 8) other fruits and vegetables 
rich in vitamin A; 9) other vegetables; and 10) other fruits. Children received one score for each 
food group consumed in a minimum amount of 10 g within 24 h. The total score for the 10 food 
groups was summed to obtain the DDS and categorised as low MDD (<5 food groups per day) or 
adequate MDD (≥5 food groups per day).15

Since there is no established DD indicator for children aged 24–59 months, the indicator used in 
this study was adopted from the 10 food groups in the Food and Agriculture Organization of the 
United Nations guidelines on the Minimum Dietary Diversity for Women (MDD-W). Although 
they were intended for women, a previous study in Burkina Faso showed that the 10 food groups 
for the MDD-W can be used in children aged 24–59 months, performing better than the seven 
food groups for the Dietary Diversity Score for Infants and Young Children (DDS-IYC).16 A study 
conducted among Zambian children aged 4–8 years also demonstrated that the 10 food groups 
for the DDS-W outperformed the seven food groups for the DDS-IYC from the World Health 
Organization.17

The independent variables in this study were the child and family characteristics. The nominal and 
ordinal data included the child’s age (24–35 months or 36–59 months), child’s sex (male or female), 
mother’s age (19–35 years or >36 years), mother’s educational level (primary school and below or 
higher than primary school), father’s educational level (primary school and below or higher than 
primary school), mother’s occupation (housewife or employed), father’s occupation (labourer or 
non-labourer), family income (≤Rp 2,710,000.00 [regional minimum wage] or >Rp 2,710,000.00 
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[regional minimum wage]), family expenditure (low or high), family size (>4 persons or ≤4 persons) 
and maternal parity (≥3 or ≤2).

The ratio data of the independent variables were the child’s age, birth order in the family, mother’s 
age during pregnancy, number of nuclear family members, number of residents in the house and 
household expenditure (food, electricity, cigarette, mobile phone credit, cooking fuel, gasoline, 
education, healthcare, toiletries, loan, total non-food and total expenditures).

Data analysis was conducted using IBM SPSS Statistics for Windows version 20 (IBM Corp., 
Armonk, New York). A univariate analysis was performed to evaluate the DD of children aged  
24–59 months. A chi-square analysis with a 95% confidence interval was conducted to determine 
the association of the MDD with the nominal and ordinal data of the child and family characteristics. 
Additionally, a Spearman correlation analysis was performed to assess the correlation of the DDS 
with the ratio data of the child and family characteristics.

Results
The mean DDS among the children aged 24–59 months in Karangkamulyan Village was 3.78 
(Table 1). Based on the dichotomous indicator of the DD, the majority of the children (78.6%) 
had a low MDD (<5 food groups per day) (Table 2). The food groups mostly consumed by the 
children were grains, white roots and tubers and plantains (100%), followed by meat, poultry and 
fish (81.9%) as well as eggs (65.7%). The food groups that were least consumed were other fruits 
(8.1%) and nuts and seeds (6.2%) (Table 2).

Table 1. Distribution of the dietary diversity among the children aged 24–59 months (N=210).
Variable Median Mean SD Min. Max.

DDS 4.00 3.78 0.975 1 7

Where:
DDS = dietary diversity score
SD = standard deviation
Min. = minimum
Max. = maximum

Table 2. Distribution of the minimum dietary diversity and food group consumption among the 
children aged 24–59 months (N=210).

Variable n %

Minimum dietary diversity

Low (<5 food groups per day) 165 78.6

Adequate (≥5 food groups per day) 45 21.4

Food group n %

Grains, white roots and tubers and plantains

Consumed 210 100

Not consumed 0 0

Pulses (beans, peas and lentils)

Consumed 112 53.3

Not consumed 98 46.7

Nuts and seeds

Consumed 13 6.2

Not consumed 197 93.8

Dairy

Consumed 23 11

Not consumed 187 89

Meat, poultry and fish

Consumed 172 81.9

Not consumed 38 18.1
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Table 2. Continued

Food group n %

Eggs

Consumed 138 65.7

Not consumed 72 34.3

Dark green leafy vegetables

Consumed 40 19

Not consumed 170 81

Other vitamin A-rich fruits and vegetables

Consumed 29 13.8

Not consumed 181 86.2

Other vegetables

Consumed 39 18.6

Not consumed 171 81.4

Other fruits

Consumed 17 8.1

Not consumed 193 91.9

Table 3 presents the child and family characteristics. Most children were aged 36–59 months 
(69%), whereas both sexes showed similar proportions (50%). The mothers of the children in 
this study were mostly 19–35 years old (85.7%), had an educational level higher than primary 
school (68.1%) and were housewives (92.4%). The majority of the children had fathers who had 
educational levels higher than primary school (60.2%) and who worked as labourers (84.8%). Most 
children came from families with an income level below or equal to Rp 2,710,000.00 (regional 
minimum wage) (98.1%), a high expenditure for food (53.8%), a high expenditure for non-food 
(51.9%), a high total expenditure (52.4%), a family size of ≤4 persons (77.6%) and a maternal 
parity of ≤2 (74.8%).

Table 3. Child and family characteristics among the children aged 24–59 months (N=210).
Variable n %

Child’s age

24–35 months 65 31

36–59 months 145 69

Child’s sex

Male 105 50

Female 105 50

Mother’s age

19–35 years 180 85.7

>36 years 30 14.3

Mother’s educational level

Primary school and below 67 31.9

Higher than primary school 143 68.1

Father’s educational level

Primary school and below 84 40.0

Higher than primary school 126 60.0

Mother’s occupation

Housewife 194 92.4

Employed 16 7.6

Father’s occupation

Labourer 178 84.8

Non-labourer 32 15.2
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Table 3. Continued

Variable n %

Family income

≤Rp 2,710,000.00 (regional minimum wage) 206 98.1

>Rp 2,710,000.00 (regional minimum wage) 4 1.9

Family expenditure for food

Low (expenditure < median [Rp 150,000.00]) 97 46.2

High (expenditure ≥ median [Rp 150,000.00]) 113 53.8

Family expenditure for non-food

Low (expenditure < median [Rp 315,000.00]) 101 48.1

High (expenditure ≥ median [Rp 315,000.00]) 109 51.9

Total family expenditure

Low (expenditure < median [Rp 460,000.00]) 100 47.6

High (expenditure ≥ median [Rp 460,000.00]) 110 52.4

Family size

>4 persons 47 22.4

≤4 persons 163 77.6

Maternal parity

≥3 53 25.2

≤2 157 74.8

The association of the child and family characteristics with the MDD is presented in Table 4. 
Family size (P=0.041) and maternal parity (P=0.038) were significantly associated with the MDD 
of the children (P<0.05). Compared with the children from families consisting of ≤4 persons, the 
children with a family size of >4 persons had 2.7 higher odds of having a low MDD. The children 
of mothers with a parity of ≥3 had 2.59 higher odds of having a low MDD than the children of 
mothers with a parity of ≤2. The study found no significant association of the child’s age, child’s 
sex, mother’s age, mother’s and father’s educational levels, mother’s and father’s occupation, family 
expenditure for food, family expenditure for non-food and total family expenditure with the MDD 
of the children.

Table 4. Association of the child and family characteristics with the MDD of the children aged 24–59 months (N=210).

Variable
Low MDD Adequate MDD Total

P-value OR 95% CI
n % n % n %

Child’s age

24–35 months 46 70.8 19 29.2 65 100 0.065 0.529 0.267–1.047

36–59 months 119 82.1 26 17.9 145 100

Child’s sex

Male 82 78.1 23 21.9 105 100 0.866 0.945 0.489–1.827

Female 83 79.0 22 21.0 105 100

Mother’s age

19–35 years 138 76.7 42 23.3 180 100 0.159 0.365 0.105–1.264

>36 years 27 90 3 10 30 100

Mother’s educational level

Primary school and below 55 82.1 12 17.9 67 100 0.395 1.375 0.659–2.870

Higher than primary school 110 76.9 33 23.1 143 100

Father’s educational level

Primary school and below 70 83.3 14 16.7 84 100 0.170 1.632 0.808–3.294

Higher than primary school 95 75.4 31 24.6 126 100

Mother’s occupation

Housewife 151 77.8 43 22.2 194 100 0.531 0.502 0.110–2.293

Employed 14 87.5 2 12.5 16 100
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The Spearman rank correlation test revealed that electricity expenditure and weekly expenditure for 
mobile phone credit had a negative correlation with the DDS of the children (Table 5). This study 
found no correlation of the DDS with the child’s age, birth order in the family, mother’s age during 
pregnancy, number of nuclear family members, number of residents in the house and household 
expenditure (food, cigarette, cooking fuel, gasoline, education, healthcare, toiletries, loan, total 
non-food and total expenditures).

Table 5. Correlation of the child and family characteristics with the dietary diversity score of the 
children aged 24–59 months (N=210).

Variable P-value
Correlation coefficient (r)
with the dietary diversity 

score 

Child’s age 0.169 –0.095

Birth order in the family 0.905 –0.008

Mother’s age during pregnancy 0.558 –0.041

Number of nuclear family members 0.834 –0.015

Number of residents in the house 0.569 –0.040

Food expenditure (weekly) 0.642 –0.032

Electricity expenditure (monthly) 0.000 –0.255**

Cigarette expenditure (weekly) 0.751 0.022

Mobile phone credit expenditure (weekly) 0.038 –0.143*

Cooking fuel expenditure (weekly) 0.356 0.064

Gasoline expenditure (weekly) 0.371 0.062

Education expenditure (monthly) 0.768 0.020

Table 4. Continued

Variable
Low MDD Adequate MDD Total

P-value OR 95% CI
n % n % n %

Father’s occupation

Labourer 140 78.7 38 21.3 178 100 1.000 1.032 0.415–2.567

Non-labourer 25 78.1 7 21.9 32 100

Family expenditure for food

Low 77 79.4 20 20.6 97 100 0.791 1.094 0.564–2.122

High 88 77.9 25 22.1 113 100

Family expenditure for non-food

Low 80 79.2 21 20.8 101 100 0.868 1.076 0.556–2.082

High 85 78 24 22 109 100

Total family expenditure

Low 80 80 20 20 100 100 0.630 1.186 0.607–2.282

High 85 77.3 25 22.7 110 100

Family size

>4 persons 42 89.4 5 10.6 47 100 0.041* 2.732 1.012–7.377

≤4 persons 123 75.5 40 24.5 163 100

Maternal parity

≥3 47 88.7 6 11.3 53 100 0.038* 2.589 1.028–6.520

≤2 118 75.2 39 24.8 157 100

*Significant at P<0.05.

Where:
MDD = minimum dietary diversity
OR = odds ratio
CI = confidence interval
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Table 5. Continued

Variable P-value
Correlation coefficient (r)
with the dietary diversity 

score 

Healthcare expenditure (monthly) . .

Toiletry expenditure (monthly) 0.752 0.022

Loan expenditure (monthly) 0.990 0.001

Total non-food expenditure (monthly) 0.825 0.015

Total expenditure (monthly) 0.804 0.017

*Significant at P<0.05. **Significant at P<0.01. Healthcare expenditure is blank due to the national health insurance 
programme by the Social Security Administrator for Health (Badan Penyelenggara Jaminan Sosial).

Discussion
A diverse diet is essential for children under 5 years old to ensure adequate nutrient intake that 
supports growth and development. However, the mean DDS of the children aged 24–59 months 
in the current study was 3.78 out of 10 food groups. It is lower than the recommended MDD 
of at least 5 food groups each day.15 The proportion of children with a low MDD (78.6%) in 
Karangkamulyan Village is larger than that in South Africa (61%), Indonesia (42.9%) and Bogor 
City (62.5%),7,9,18 but smaller than that in Ethiopia (91.5%).4 The staple food group (consumed 
by 100% of the children) and the meat, poultry and fish food group (consumed by 81.9% of the 
children) were the most consumed food groups in the current study. Conversely, the least consumed 
food group was nuts and seeds (6.2%). The diet of the children in our study is similar to the general 
diet pattern in Indonesia, which is dominated by staple food and animal-sourced protein, while the 
intake of other food groups is low.19

In this study, a larger family size (>4 persons) elevated the risk of having a low MDD compared 
with a smaller family size (≤4 persons). Similarly, Abdu and Mekonnen reported that family size was 
associated with children’s DD.12 One possible reason is that having more children in a household 
with a restricted income will strain the already scant resources allocated to various competing 
needs.20 The family will also encounter economic inadequacy to fulfil the needs of the family as 
their size increases. Therefore, they will focus on meeting their daily needs rather than on ensuring 
the quality of their diet.21

This study showed that the children of mothers with a higher parity (≥3) had a higher risk of a low 
MDD than the children of mothers with a lower parity (≤2). This result is in line with the report 
by Tegegne et al. that maternal parity was significantly associated with the MDD of children.13 A 
plausible reason for this is that mothers with a higher parity probably have more young children. 
Due to limited available care resources, children might compete for them.22 Mothers with a lower 
parity may also have greater motivation and commitment to properly care for and feed their 
children.13 However, the child’s sex, mother’s age, parents’ educational level and parents’ occupation 
were not significantly associated with the MDD of the children in this study (P>0.05).

The current study revealed a negative correlation between electricity expenditure and the DDS 
among the children aged 24–59 months. Almost all of the households in our study had a low 
income. Restricted financial resources in low-income households make the food budget compete 
with other essential needs. Utility bills, including electricity, are fixed costs, whereas the cost of food 
is considered more flexible. Consequently, low-income families might compromise food costs by 
purchasing cheaper and less healthy food, which might include less diverse food.23 Expenses for 
electricity, lighting, gas and housing might be prioritised over food spending.24 Electricity remains 
the largest energy source in Indonesia.25 In Banten Province, 100% of rural areas are already 
electrified.26 Access to modern energy, including electricity, is one of the main determinants of 
energy spending, especially for households with low income and residing in rural areas. A study 
in Sri Lanka showed a 20% decline in food spending in households consisting of four adults with 
access to electricity compared with households without electricity.27

In our study, expenditure for mobile phone credit negatively influenced the DDS. In Indonesia, the 
development of information and communication technology caused a shift of usage from fixed-line 
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telephones to mobile phones. In 2020, 90.75% of Indonesian households owned at least one mobile 
phone. The majority of these mobile phone users were pre-paid subscribers. Therefore, mobile 
phone credit is a routine expense. This credit is used not solely to maintain communication but 
also to purchase quota for accessing the internet, which has various functions. Moreover, during the 
coronavirus disease pandemic, mobile phone credit expenses increased to support school activities 
and work from home. Hence, mobile phone credit expenditure might become an essential need 
that could reduce spending on diverse food for children under 5 years old. According to Breunig 
and McCarthy, telecommunications expenditure might act like other essential expenditures, such 
as those for food.28 A study conducted by The Office of Communications in the United Kingdom 
showed that more than a million households reduced spending for food and clothes to pay their 
telecommunications bills during the pandemic in 2020.29

The low mean DDS and small proportion of children with an adequate MDD suggest the need 
for interventions to improve parents’ knowledge and practice in complementing their children’s 
DD. Interventions to increase accessibility to diverse foods also need to be undertaken to increase 
success. The number of family members and maternal parity as the factors associated with the 
MDD emphasise the need to encourage the implementation of family planning programmes. To 
our knowledge, this study is the first to reveal the correlation of electricity expenditure and mobile 
phone credit expenditure with the DDS of children aged 24–59 months. These results show the 
importance of multisectoral collaboration in improving the dietary quality among children.

However, some limitations of this study need to be considered. First, the cross-sectional design of 
this study limits the ability to evaluate the causal effect between the independent and dependent 
variables. Second, the study was conducted within one village. Therefore, the findings cannot be 
generalised to the national level. Despite these limitations, our study adds useful information about 
the factors associated with the DD of children aged 24–59 months in Indonesia, which can be 
used as a basis for programmes and policymaking to reduce the prevalence of stunting and other 
undernutrition conditions.

Conclusion
This study revealed that the DD among children aged 24–59 months in Karangkamulyan Village 
was generally low, and the majority did not meet the MDD. Family characteristics, especially larger 
family size and higher maternal parity, were significantly associated with a low MDD. Our study 
also found that electricity expenditure and mobile phone credit expenditure negatively correlated 
with the DDS. These findings portray the importance of considering various factors that impact 
children’s nutrition. Therefore, collaboration among various stakeholders is crucial to improve the 
dietary quality and nutritional status among children. Further research is also needed to evaluate the 
factors associated with the DD of children aged 24–59 months in Indonesia at different locations 
and with different community characteristics.
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How does this paper make a difference in general practice?

•	 This paper presents that children’s dietary diversity correlates with non-food expenditure.
•	 The correlations show the importance of multisectoral collaboration in improving the 

dietary quality for children.
•	 This study portrays the descriptive data of dietary diversity and food group consumption 

among children in Indonesia, given that these data on children in Southeast Asia remain 
scarce. The findings show one of the dietary quality dimensions among the population.
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