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Abstract: Calcium, the mineral is essential for optimal growth and development of 

skeletal and teeth. Adequate calcium intake is critical during adolescence to optimize peak 

bone mass and decrease the risk of osteoporosis later in life. The aim of this study is to 

study the significance of serum calcium in young adolescent girls.  The study was 

conducted in a sample of 50 adolescents of age groups 12-19 attending Paediatric & 

Medicine OPD in Sree Balaji Medical College & Hospital was performed with ethical 

clearance for one month to assess the levels of serum calcium & albumin in normal young 

adolescents’ girls. After getting consent from parents, blood sample was collected. Serum 

was separated, and then calcium estimated by Arsenazo method & serum albumin by 

Bromo cresol green. Data analysis done by SPSS package. Out of 50 samples, 64% were 

found to have decreased calcium levels which are significant. Thus, it is mandatory to 

organize a program to create awareness among the society among the society regarding the 

importance of calcium intake so as to prevent osteoporosis at an earliest. 
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INTRODUCTION 

                Calcium, a vital nutrient is most commonly associated with the formation and 

metabolism of bone. Over 99% of total body calcium is found as calcium hydroxyapatite 

in bones and teeth, where it provides hard tissue with its strength. Adequate dietary 

calcium is required during pre-adolescent and adolescent period to promote optimal 

accumulation of bone mass. 

  

As early adolescence is a period of rapid bone 

mineralization, adequate calcium intake is important. 

Calcium in the circulatory system, extracellular fluid, 

muscle and other tissues has an important function for 

mediating vascular contraction and vasodilation, muscle 

function. It also influences nerve transmission, 

intracellular signalling, and hormonal secretion. 

Calcium absorption efficiency is increased during 

puberty, and also majority of bone formation occurs 

during this time [1-5]. The precise level best for a given 

person depends on food habits, genetics, exercise, etc. 

 

Vitamin D plays a role in calcium uptake 

because it is needed for adequate calcium absorption 

and bone growth during childhood and adolescence [6]. 

Deficiency of this metabolite is caused by inadequate 

dietary intake, inadequate exposure to sunlight, 

impaired activation of vitamin D resulting in reduced 

calcium absorption. Calcium and vitamin D both are 

essential components for developing peak bone mass 

and bone health and are related with nutritional habit [7, 

8]. Proper balance of calcium, sodium, potassium, and 

magnesium ions maintains skeletal muscle tone and 

controls nerve irritability. Ingested calcium comes from 

food sources and dietary supplements. Although 

calcium is widely found in plant and animal foods, 

dairy components are considered as the major source 

like Low-fat dairy products, as skim milk and low-fat 

yogurts. Calcium is absorbed by active transport and by 

passive diffusion across the intestinal mucosa. A very 

low calcium diet contributes to the development of 

rickets in infants and children, those in cases of very 

restrictive diets like a macrobiotic diet [9]. 

 

The aim of this study is significance of serum 

calcium in young adolescent girls. Not getting enough 

calcium can contribute to the development of 

osteoporosis which is characterized by bones that are 

thin and fragile resulting in bone fractures. Studies have 

also shown relationship between the adolescent growth 

spurt and the risk of fractures [10, 11]. Having enough 

calcium intakes in the diet is essential in preventing 

osteoporosis and the loss of bone mass. 
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MATERIALS & METHODS 

A randomized, cross sectional study of 50 

samples who attended Paediatric & Medicine OPD in 

Sree Balaji Medical College & Hospital was performed.  

 

Inclusion criteria were 

Age group of 12-19 years, non-smokers, no 

significant medical problems or medications, no 

vitamin, mineral, or herbal supplements. 

 

The study was conducted after getting 

clearance from the Institutional human ethical 

committee and research committee to assess the levels 

of serum calcium & albumin in normal young 

adolescents’ girls. After getting consent from parents, 

blood samples were collected. Serum was separated, 

and then calcium estimated by Arsenazo method & 

serum albumin by Bromo cresol green. Data analysis is 

done by SPSS package. 

 

RESULTS 

Table-1 and Fig-1 shows the decreased 

average serum calcium level (8.61± 1.20) and normal 

serum albumin level (4.14± 0.58) in the study subjects. 

 

Table-1: 

Tab-1 

Age 

Serum calcium 

Mg/dl 

Serum albumin  

G/dl 

15.32 ± 2.39 8.61±1.20 4.14± 0.58 

 

 
Fig-1: Serum Calcium and Albumin Levels in Adolescent Girls 

 

Table-2: 

         Tab-2        N No. of girls with 

hypocalcemia (Percentage) 

No. of girls with normal 

calcium (Percentage) 

Young adolescent 

girls(12-19 Years) 

     50 32 

64% 

18 

36% 

 

Table-2 and Fig-2 shows 64% of adolescent 

girls has hypocalcemia. 

 

DISCUSSION 

Nutritional food, minerals and vitamins are 

essential for better health and living. Several studies 

have found that there are no strong associations 

between nutritional knowledge and food intake [12, 13]. 
 

In this study hypocalcemia is predominant among 64% 

of adolescents girls. Inadequate calcium consumption of 

<1300mg/dl would have attributed to hypocalcemia in 

this subjects. The retention of calcium in the 

adolescents is strongly affected by dietary calcium 

intake [14, 17]. Due to increased level in absorbed 

calcium and due to suppression of bone resorption, the 

calcium retention increased [15]. Lener et al., in his 

study mentioned the same results [16]. 
 
Osteoporosis is 

very common problem in adulthood which could be 

prevented during adolescence through healthy dietary 

habits. Improving the quality of diets, consumption of 

food rich in calcium during adolescent prevents 

osteoporosis. 
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Fig-2: % of Girls With Hypoglycemia 

 

 
Fig-3: No of Girls with Hypocalcemi 

 

In a number of observational studies, bone 

mineral density was weakly associated with intake of 

calcium, in children [18-20] as well as young adult 

women [21-23]. For the development of a maximal 

peak bone mass, adequate calcium intake is necessary 

during childhood. So increasing peak bone mass can be 

an important way for reducing the risk of osteoporosis 

in later adulthood [24, 25]. Rajeshwari et al., also 

mentioned prevalence of decreased calcium levels in 

adolescent age leading to early osteoporosis [26]. In 

addition to dietary calcium intake, exercise plays an 

important role in achieving maximal peak bone mass. 

Evidence shows that during childhood and adolescence, 

regular exercise may represent an important period for 

achieving long-lasting skeletal benefits [27]. Goulding 

et al., [28] in his study reported a lower calcium intake 

for those with fractures compared with the normal 

subjects in girls aged 11to 15 years. Boonen et al., [29] 

in his study relates that taking oral vitamin D along with 

supplementation of calcium rich foods reduces the risk 

of hip fractures. Treatment includes supplementation of 

daily 800 IU vitamin D and 1,200 mg calcium both of 

which are important basis for pharmacological 

prevention and treatment of osteoporosis. 

 

Limitations of the Study 

Vitamin D is very important in maintaining 

bone health and deficiency of it can cause numerous 

issues like rickets, retards bone mass and bone loss. 

However in this study, Vitamin D is not taken into 

account and not estimated in these study population. 

Another is that, the Bone Mineral Density (BMD) of the 

participants could not be performed. 

 

CONCLUSION 

From this study it was concluded that, most of 

the adolescent girls has decreased calcium level.  

Increased calcium rich food and promoting regular 

exercise will prevent early osteoporosis. It is mandatory 

to organize a program to create public awareness among 

the society regarding the importance of calcium intake 

in adolescent girls so as to prevent osteoporosis at an 

earliest. Simultaneous supplementation of calcium and 

vitamin D shows a safe and inexpensive technique. It 

prevents osteoporosis, breast cancer, colorectal and 

many other chronic diseases. Increasing knowledge of 

the nutrients can improve nutritional health of the 

people. At the ground level, family plays an important 

role in educating the children about taking a healthy 

diet. So, the parents should be communicative and 
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cooperative having an active role, to habituate their 

children to have a healthy diet. Media, can also play a 

key role in improving awareness in parents and 

children.
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