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‘ ABSTRACT ’ Calcium intake in childhood is crucial for bone development and for maintaining bone health later in life. Calcium intake

may vary depending on food consumed across socio-economic backgrounds. This study was undertaken to explore the
association of calcium intake in school going children belonging to low and middle socio-economic backgrounds. Children from 2 different
schools pertaining to their socio-economic status were considered for this study. 698 children between the age of 10 to 12 years were categorized
into two groups - low (n=305) and middle (n= 393) socio-economic groups. Dietary calcium intake was calculated as per Indian Council of
Medical Research and Indian Foods Composition Table using Ntuitive software based on their 7 days diet recall. Calculated values were
compared with RDA and further divided as <50%, 51% to75%, 76% to 100%, >100% of RDA. Statistical Analysis of data was performed using
IBM SPSS Version 20. Statistical analysis showed no significant difference in calcium intake between low and middle socio-economic group
(p>0.05). Moreover, no significant difference (p<0.05) was seen in all 4 categories of calcium intake percentages as per the RDA in both the
groups of children. Based on these results it was interpreted that calcium intake in school going children is not affected by socioeconomic status.

Children
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INTRODUCTION

During childhood, bone mineral density increases until the peak bone
mass is attained. In the later life, this peak bone mass and subsequent
bone loss becomes an essential determinant of osteoporosis <(Boot et
al., 1997).

In 2013, it was estimated that 50 million people in India were either
osteoporotic or had low bone mass (Mithal & Kaur, 2012). Research
has shown that in India osteoporosis and osteopenia occur relatively at
an early age(Khanna & Bhargava, 1971; Sridharetal., 1970).

Calcium intake is one of the factors influencing the development and
maintenance of bone mass (Balk et al., 2017). Dietary calcium is
important during adolescent and also during adulthood. The bone mass
changes are very rapid during adolescence. The skeletal gain per year
isasrapid as upto 409 g for boys and 325 g for girls(Bailey et al., 1999).
In adulthood bone loss occurs at an approximate rate of 1% each year
i.e. roughly a 15¢g calcium loss each year (Heaney & Recker, 1982).
Low calcium intake in diet would therefore affect the adolescent peak
bone mass and retention of bone mass in adulthood (Kalusk et al.,
2001).

Socio economic factors have a significant impact on dietary patterns
and nutrient intake ——(Mayé¢n et al., 2016). Survey undertaken by
The United States National Health and Nutrition Examination Survey
(NHANES) also stated that calcium intake of youth, children,
preschool children from low economic families have been severely
deficient and have been identified as a nutritional problem(Kalusk et
al., 2001). Moreover, another study stated that the daily intake of
calcium in each region was very different and significantly lower in
low socioeconomic strata region (Lim et al., 2015). An Indian study
undertaken on children and adolescents showed that the calcium intake
was much lower in lower socioeconomic strata than in upper
socioeconomic strata irrespective of gender (Sanwalka et al.,
2010). The above stated studies imply that the calcium intake may be
dependent on the socioeconomic status of the population. Thus, the
current study was undertaken in order to understand the calcium intake
status of school-going children in Mumbai and Navi Mumbai, India.
The results from such a study will be helpful in understanding which
socioeconomic group needs more attention in terms of their calcium
intake.

METHOD

Sample Size

A total population of 698 school-going children satisfying the
following inclusion/ exclusion criteria were chosen for the study.

Inclusive criteria

»  Age:between 10-12 years, irrespective of their gender.

* Location: schoolslocated in Mumbai and Navi Mumbai.

* Socioeconomic group: low and middle socioeconomic
background.

Exclusive criteria

e Age: below 10 yearandabove 12 years

¢ Location: schoolsnotlocated in Mumbai and Navi Mumbai.
*  Socioeconomic group: high socioeconomic background.

Data Collection

Two schools located in Mumbai and Navi Mumbai, different socio
economic background (low and middle) were considered for this
study. A total of 305 children from low and 393 children from middle
socio economic background schools were selected.

Information collected

* Basic information: Name, age, date of birth was recorded in the
data sheet with nutritionists.

¢ Anthropometric information: Height (measured in cms), weight
(measured in kg) was recorded using weighing scale and height
scale available at school premises.

*  BMI of the child which was calculated as per the Indian Academy
of Pediatrics (IAP) (Khadilkar et al., 2015) guidelines using
Ntuitive software developed by Fitterfly.

*  Seven-days food recall: This data was collected by providing hard
copy of food diary (Annexure 1) to fill a seven- days food recall
with details like the meal time, food name and the quantity
consumed.

This data was then entered in Ntuitive software wherein calcium value
of each food was calculated for each child. The calculations conducted
and recommendations provided by the Ntuitive software are based on
information given by National Institute of Nutrition (NIN, 2017),
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Indian Food Composition Table (IFCT, 2017) and U.S. Department of
Agriculture (USDA)

Data Analysis

Calcium intake value of each child was compared to their
recommended dietary allowance (RDA) (NIN, 2017). The calcium
intake % was then divided into following categories:

1. <50% consumption of RDA

2. 51%to 75% consumption of RDA

3. 76%to 100% consumption of RDA

4. >100% consumption of RDA

All the values were analyzed as mean + standard deviation (SD) with
statistical significance of p<0.05. Two-way ANOVA without repeated
measures was used for comparison between Low Socioeconomic
group (LSE) and middle socio economic group (MSE). All the
statistical analysis was performed using IBM SPSS version 20 and data
collection and graph plotting was done using Windows Excel.

RESULTS

A total of 305 and 393 children from low socioeconomic (LSE) and
middle socioeconomic (MSE) submitted the food diary. With the mean
age (+Standard deviation) for both LSE and MSE was 11.35 yrs (+0.8).
Mean dietary calcium intake as per the RDA/ day was 402.11 mg
(+191.2) and 453.96 mg (£160.5) for LSE and MSE respectively.

Number of Children in Low and Middle Socioeconomic Group
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Figure 1: Comparison of number of children and their calcium
intake between LSE and MSE groups.

Moreover, it was observed that there was a significant difference seen
calcium consumption within all four categories (p =0.001) (Figure 1).
As per the Recommended Daily Allowance (RDA) (800mg/day)"”
from both the socioeconomic groups, 55.1% and 44.3% children from
LSE and MSE respectively consumed upto 50% of their suggested
RDA. Whereas, 34.1% children from LSE and 41% children MSE
consumed 51% to 75 % of dietary calcium. 8.2% LSE children and
11.5% MSE children consumed 76% to 100% of the calcium while
2.6% LSE and 3.3% MSE children consumed above 100% of calcium
intake.

Calcium Intake in Low and Middle Socioeconomic Group
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Figure 2: Mean Calcium Intake Percentage presentation within
Calcium Intake percentage categories between LSE and MSE groups.

Alternatively, no significant difference was observed between low and
middle socioeconomic status and their calcium intake according to the
suggested RDA (p = 0.8) Figure 2). Overall mean calcium intake
percentage (mg + Standard deviations) was the highest and the lowest
in LSE with 33.8% (985.6 mg+ 197.6) and 123.2% (270.4 mg + 99) of
the suggested RDA, respectively.

DISCUSSION
In this cross-sectional study comparing low and middle

socioeconomic groups in children from Mumbai and Navi Mumbai
schools, it was found that there was no significant difference between
LSE and MSE groups. The calcium intake percentage categories
between both the socioeconomic group showed similar calcium intake.
However, when compared within the categories of the calcium intake
percentages as per their RDA, significant difference was seen.
Children from LSE and MSE had higher number of children that
consumed Upto 50% of the suggested RDA. Whereas, children from
MSE consumed more than average (51-75%) calcium intake than LSE.

Inastudy conducted in Pune by Sanwalka et al., in 2010 contradicts our
findings, stating that lower calcium intake was observed in low
socioeconomic strata than in upper economic strata. In a similar study,
poor dietary calcium intake was observed in LSE group (Shahar et al.,
2005). However, Lim et al., 2015 says that eating patterns differ from
each region, even in a low socioeconomic group, which might be
agreeable with our study.

Although, the above studies show clear evidence that LSE group
children have poor calcium intake as compared to their suggested
RDA, our study does demonstrate that MSE group are showing similar
results. A study on calcium intake in urban western Indian children
showed that the daily calcium intake was 57% of the recommended
allowance. Similarly, Harinarayan et al., 2004 study showed no
significance between rural (within the LSE group) and urban
population (within the MSE group) in calcium intake however,
inadequate calcium consumption in both populations was seen when
compared to the recommended daily allowances (RDA).

Evidence suggests that with the growing trends and lifestyle changes,
children tend to binge eat or disinhibit attractive foods which may be
influenced by improper eating habits (Bryant et al., 2008). Thus,
decreasing the quantity and quality of essential dietary nutrients, per
say calcium. This further increases a mass reckoning in the calcium
intake globally, regardless of their socioeconomic status, gender and
age.

Although this study was meticulously designed, it is acknowledged
that there were certain limitations to this study. Firstly, Food sources of
calcium were not considered along with food preference (veg and non-
veg). Secondly, an equal number of children from LSE and MSE
should have been selected to obtain unbiased results. Lastly, their
biochemical parameters were not examined in a laboratory; as it could
have helped in finding better understanding between calcium intake
and absorption and bone health. However, bioavailability was referred
from previous literature.

CONCLUSION

The key findings of the present study highlights that irrespective of
their socioeconomic strata, both, Low and Middle socioeconomic
groups consumed similar amounts of dietary calcium when compared
to their suggested RDA. Thus, underscoring a define impact on
children globally which may be caused due to increased nutritional
transitions and the quality of food consumption.

An overall awareness should be encompassed within schools and
communities in a fun and interactive manner on the healthy diet habits
and lifestyle practices.
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