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ABSTRACT
Background: Dietary diversity is a qualitative measure of food consumption that reflects household access to a
variety of foods and is also a proxy for nutrient adequacy of diet of individual. Breast-feeding and complementary
feeding practices are fundamental to children’s survival and development. Feeding practices have an impact on
physical growth, which is one of the best indicators of children’s well-being. However, the relation between the
quality of feeding practices during early age and nutritional status are difficult to establish, and, depending on the
context and overall living conditions, the influence of feeding factors on children’s nutritional status can vary
considerably. This study helps us to assess the dietary diversity score by simple food count method which is a good
indicator of adequate micronutrient intake.
Methods: The study was a retrospective study conducted on babies between 6 months to 23 months of age presenting
in Paediatric outpatient Department. Data was collected by 24-hour recall method for 3 days and an average.
Results: 30% of subjects had weight for age below 2 SD and 8% had length for age below 2 SD. Dietary diversity
Score of 1and 6 in 8%, 2 in 48%, 3 and 5 in 6%, 4 in 24% was noted. The average scoring was low among 6-9 and1012 months and it increased between 13-23 months. With increase in age there was increase in dietary diversity score
and vice versa.
Conclusions: Limited diversity in complementary foods is a strong predictor of the nutritional status of children.
Inclusion of a variety of food groups may be more essential to improve child’s nutritional status.
Keywords: Dietary diversity score, Micronutrients

INTRODUCTION
Chronic malnutrition is still a major problem among
young children. Inadequate nutrition during early
childhood is among the main contributing factors for
stunting.1 Further risk factors for impaired growth and
development are inappropriate breastfeeding as well as
complementary feeding practices in children under two
years of age.2,3 Attempts of establishing some association
between dietary diversity score and nutritional quality
have been known since 1960s, and recoded evidences

exist starting early 1980s.4,5 Several trials are conducted
to qualify appropriate feeding practices of the population
in developing countries since the global consultation on
complementary feeding convened by WHO identified
lack of indicators as one of the constraints of improving
young child feeding.6-8 Consequently, dietary diversity
score (DDS) which quantifies the number of food groups
in a diet consumed over a reference period emerged as a
potential indicator of nutritional adequacy.9 There is
evidence that not only food calories but dietary diversity
(DD) is significantly associated with a child’s growth and
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weight.10,11 Sufficient DD, meaning using a variety of
foods to cover the nutritional needs of the growing child,
is often not achieved in vulnerable populations. To meet
basic nutritional needs, the World Health Organization
(WHO) recommends a consumption of at least a
minimum of four out of seven different food groups per
day for children 6-23 months of age, measured as
minimum dietary diversity (MDD).12 There is some
evidence indicating that DDS and nutritional status can
both correlate or interact. This inconsistency is
attributable to some confounding factors that include
location (urban/rural), socioeconomic, demographic, and
within food group variability.13 There has also been the
possibility that diagnostic interpretation of the results of
correlation lead to wrong conclusion.5,14-16 The variability
of nutrient content within each food group could be
another source of inconsistency.7,17 These variations limit
the comparison and generalization of findings, which in
turn hinder the standardization of DDS as a measure of
nutritional adequacy.18,19 Despite the problems of
standardization, dietary diversity is still being validated
as a measure of nutritional quality by the same old
correlation method.20
METHODS
The study was a retrospective study conducted on babies
between 6 months to 23 months of age presenting in

Pediatric outpatient Department at Rajarajeswari Medical
College and hospital data was collected by 24-hour recall
method for 3 days and an average.
Data was entered into Microsoft excel data sheet and was
analyzed using SPSS 22 version software. Categorical
data was represented in the form of Frequencies and
proportions. Continuous data was represented as mean
and standard deviation.
Mann Whitney U test was used as test of significance to
identify the mean difference between two qualitative
variables. Kruskal Wallis test was the test of significance
to identify the mean difference between more than two
groups for qualitative data.
Spearman’s correlation was done to find the correlation
between two quantitative variables and qualitative
variables respectively.
RESULTS
In the study 30% of subjects were <2SD with respect to
Weight for age and 8% were <2SD with respect to height
for age. In the study 8% had Score of 1 and 6
respectively, 48% had score of 2, 6% had score of 3 and 5
respectively and 24% had score of 4.

Table 1: Demographic profile of subjects in the study.
Parameters
Age
Sex

Education status of mother

SES

Birth order
Delivery
Breastfeeding status
Breastfeeding stopped at months

6 to 12 months
>12 months
Female
Male
Primary school
Middle school
High school
Graduate
Upper middle
Lower middle
Upper lower
1st
2nd
3rd
LSCS
Vaginal delivery
Continuing
Stopped
Before 6 months of age
After 6 months of age

In the study median (Mean±SD) dietary diversity score
among those in age group 6 to 9 months was 2 (1.8±0.5),
among 10 to 12 months age group was 2 (2.3±0.9) and
among 13 to 23 months age group was 4 (3.8±1.4).

Count
25
25
28
22
11
16
13
10
3
31
16
19
27
4
23
27
20
30
14
16

%
50.0
50.0
56.0
44.0
22.0
32.0
26.0
20.0
6.0
62.0
32.0
38.0
54.0
8.0
46.0
54.0
40.0
60.0
46.7
53.3

This difference in median and mean dietary diversity
score with respect to age distribution was statistically
significant.
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Table 3: Food groups pattern of consumption.

300%
200%

3.8

100%
0%
6 to 9 months 10 to 12 months 13 to 23 months
Mean

Grains, roots and
tubers
Legumes and nuts
Dairy products
Flesh
Egg
Vit A rich fruits
and vegetables
Other fruits and
vegetables

Yes
Count

%

No
Count

%

48

96.0

2

4.0

20
46
3
7

40.0
92.0
6.0
14.0

30
4
47
43

60.0
8.0
94.0
86.0

13

26.0

37

74.0

13

26.0

37

74.0

2

400%

2.3

±2SD
<2SD
±2SD
<2SD

%
70.0
30.0
92.0
8.0

2

Weight for age

Count
35
15
46
4

500%

1.8

Table 2: Anthropometric measurements of subjects.
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Median

Figure 1: Bar diagram showing mean dietary
diversity score with respect to age distribution.

Table 4: Dietary diversity score among subjects.

Dietary diversity score

Count
4
24
3
12
3
4

1
2
3
4
5
6

%
8.0
48.0
6.0
24.0
6.0
8.0

Table 5: Mean dietary diversity score with respect to
age distribution.
Dietary diversity score
Mean SD
Median

Age

6 to 9
months
10 to 12
months
13 to 23
months
P value

1.8

0.5

2

2.3

0.9

2

3.8

1.4

4

<0.001*

Table 6: Spearman's rho correlation between dietary
diversity score and age.
Correlations
Dietary
Age
Diversity
(months)
Score
Spearman's
rho

Dietary
diversity
score

Correlation
1.000
Coefficient

0.698**

P value
N

<0.001*
50

50

Figure 2: Scatter plot showing correlation between
dietary diversity score and age.
In the study there was significant positive correlation
between age and dietary diversity score i.e. with increase
in age there was increase in dietary diversity score and
vice versa.
DISCUSSION
Dietary diversity scores are useful predictors of
probability of adequate dietary intake of micronutrients in
children. Dietary diversity has been shown to be
associated with increased nutrient adequacy of children
and adults in developed countries.21,22 Similar results
showing that higher dietary diversity was associated with
increased nutrient intake or better child nutritional status
were also found in developing countries.10,23-27
In our study we found 50% children were in the age
group 6 to 12 months and 50% were in the age group
above 12 months. Gender wise distribution we found
56% were females and 44% were males. We found that
education status of the mother influenced the nutritional
status of the children. In the present study 22% of
mothers had studied till primary school, 32% till middle
school, 26% till high school and 20% were graduation.
The positive association between dietary diversity and
SES corroborates previous studies in developing
countries (Hatloy et al and Torheim et al).28
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Recently, Thorne-Lyman et al also showed that the DDS
is associated with total household expenditures.28 This
indicates that the household’s capability to acquire
necessary foods and the general availability of food is a
prerequisite to achieve the diversification of child diets
(Torheim et al). In the study we found 63% belonged to
lower middle class, 32% belonged to upper lower class
and 6% belonged to upper middle class.
We found 40% were continuing breast feeding and 60%
stopped breast feeding. Out of 30 subjects who stopped
breast feeding, 46.7% stopped before 6 months and
53.3% stopped after 6 months. In the present study we
found the DDS was low among children who were on
continuing on breastfeeding. In the present study we
found 30% of subjects were below 2SD with respect to
Weight for age and 8% were below 2SD with respect to
Length for age. There are various studies which shows
association between stunting and dietary diversity
(Arimond and Ruel, Sawadogo et al).10,26 Despite the
inconsistencies in age ranges and types and methods of
dietary indices applied, most studies showed a positive
association between dietary diversity and height for age
using national or multinational samples.
Using data from multiple countries in Africa, Asia and
Latin America, Arimond and Ruel showed that improved
dietary diversity was associated with a higher Height for
age among children aged 6-23 months.10 Similarly,
Sawadogo et al found a positive relationship between
infant and child feeding index and height for age in all
age groups of children 6-35 months in rural Faso B.26 On
the other hand, in a study conducted in rural China, infant
and child feeding index was shown to be associated with
weight-for-length and weight-for-age z-scores, but not
with height for age (Zhang et al).30 This lack of
association may be explained by the low prevalence of
stunting 8% and sample size of 50 children aged 6-23
months. The findings of this analysis and previous
research reinforce the notion that improved food variety
may indeed reflect a greater likelihood of meeting daily
energy and nutrient requirements, which would result in
improved nutritional status among young children
In the study 96% were consuming grains, roots and
tubers, 40% were consuming legumes and nuts, 92%
were consuming dairy products, 6% were consuming
flesh, 14% were consuming egg, 26% were consuming
Vitamin A rich fruits and vegetables and 26% were
consuming other fruits and vegetables.
In the study 8% had dietary diversity score of 1 and 6
respectively, 48% had score of 2, 6% had score of 3 and 5
respectively and 24% had score of 4. Maximum children
had a score of 2. In the study median (mean±SD) dietary
diversity score among those in age group 6 to 9 months
was 2 (1.8±0.5), among 10 to 12 months age group was 2
(2.3±0.9) and among 13 to 23 months age group was 4
(3.8±1.4). This difference in median and mean dietary
diversity score with respect to age distribution was

statistically significant. Similarly, in Filipino, Using 9
food groups, children had a mean DDS of nearly 5.24,31 In
a study of school-aged children in Kenya, the mean DDS
was 5.18 (based on 7 food groups).32
The average scoring was low among 6-9 and 10-12
months of age and it increased in children between 13-23
months. We found that there was significant positive
correlation between age and dietary diversity score i.e.
with increase in age there was increase in dietary
diversity score and vice versa.
CONCLUSION
This analysis revealed that limited diversity in
complementary foods is a strong predictor of the
nutritional status of children. Optimizing the overall
quality of complementary foods through the inclusion of
a variety of food groups may be more essential to
improve child nutritional status, rather than prolonged
breastfeeding itself, particularly after the one year of life.
However, further research on the methodological issues
related to the construction of better dietary diversity
indicators is required.
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