
Introduction
Calcium is an important mineral and the most abundant
nutrient in the human body. It is particularly important for
adolescents as it helps with bone mineralisation during
the growing age period and consequently protects from
osteoporosis and fracture occurrences later in life. Low
calcium intake has been implicated in the occurrence of
osteoporosis.1

Osteoporosis, a condition signified by low bone mass, is
a highly prevalent condition. It has been proposed that
by 2020, 1 in 2 Americans over the age of 50 years
would have osteoporosis or would be at risk of
developing this condition.2 According to a Pakistani
study conducted by Fatima et al.,3 the prevalence of
osteopenia was reported at 43.4% and the prevalence
of osteoporosis was reported at 12.9%. These figures are
alarmingly high.

Calcium needs are greatest during adolescence and
puberty.4 Therefore, adolescence is the ideal time to
promote preventive strategies as the skeletal bone mass is
most rapidly increased during this age period. The peak
average age for skeletal growth from bone mineralisation
with calcium is 12.5 years for girls and 14 years for boys.5
This process helps delay bone loss later in life.6 Therefore,

this is the ideal time to provide targeted preventive
intervention.

Apart from preventing osteoporosis, other health benefits
of consuming calcium include decreased risk of obesity,7
decreased risk of developing insulin resistance
syndrome,8 protection from developing hypertension9

and colon cancer as well.10

For adolescents, the recommended dietary allowance
(RDA) of calcium is 1,300 mg per day.11 However, studies
have shown that the consumption of calcium is well
below the recommended intake. The National Health and
Nutrition Examination Survey (NHANES) 2001-02 (United
States)12 revealed that the mean calcium intakes for boys
aged between 9 and 13 years was 1,139 mg/day and for
ages 14 to 18 years was 1,142 mg/day. For girls, it was
even lower: 865 mg/day for ages 9 to 13 years and 804
mg/day for ages 14 to 18 years.

Considering the importance of adequate calcium intake,
F.R. Greer13 observed in a survey that only 10% of girls
aged 12-19 years consume the recommended intake of
calcium. In a similar context, an Indian study conducted
by Sanwalka et al.14 stated that there was maximum
calcium intake in the upper social class adolescent boys
(893 mg per day) and lowest calcium intake in lower social
class adolescent girls (506 mg per day), highlighting the
poor intake of calcium amongst adolescents in the South
Asian region as well.

Inadequate knowledge about calcium and its dietary
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sources negatively influence adolescent's intake of
calcium-containing foods and has been recognised as an
important cause of suboptimal intake.15,16 According to a
survey done by Neumark et al.,17 adolescents who had
adequate knowledge about calcium consumed more
calcium-containing foods compared to adolescents who
had poor knowledge. Moreover, the American Academy
of Paediatrics (AAP) endorses that knowledge about
calcium is the first step towards ensuring adequate
consumption.18 Highlighting the lapse in knowledge
about calcium, a survey by Harel Z et al.19 demonstrated
that only 19% of the adolescents were aware about the
correct number of servings of dairy foods to be consumed
per day, whereas only 10% knew the correct content of
calcium in food.

To the best of our knowledge, there is limited data from
Pakistan about dietary calcium knowledge among
adolescents. The current study was planned to determine
the knowledge about calcium contained in food amongst
secondary school-going children.

Subjects and Methods
This cross-sectional survey was conducted from
February to May 2013 and the data was collected from
two government and two private schools of Jamshed
Town, Karachi. The area represented diverse socio-
economic strata. Stratified random sampling was used.
A list of students from classes VI to matriculate was
used to randomly select boys and girls from each
grade. Students of classes VI to matriculate of either
gender, students whose parents gave informed
consent and children who gave informed assent were
included. Physically challenged children and students
who were absent on the day of data collection were
excluded.

The sample size was calculated using World Health
Organisation's (WHO) calculator20 with confidence
interval (CI) of 95%, bound on error of 5% and
approximated proportion of adolescent's knowledge
about calcium contained in food of 90%.21 The final
sample size was calculated after addition of 10% for non-
response.

Written permission was sought from individual school
principals for conducting the study in their respective
schools. Ethical review committee (ERC) of the Aga Khan
University Hospital (AKUH), Karachi, approved the study.
Confidentiality of the participants was maintained and
informed assent and informed consent were obtained
from the students and their parents, respectively.

A pre-tested and coded Urdu or English questionnaire

was distributed among the students that took about 15
minutes to fill in. It was a self-administered questionnaire.
In the first part, the student's age, gender and the class
he/she attended was enquired about. Next, questions
pertaining to the knowledge about the recommended
daily allowance of calcium, the food sources and the
functions of calcium in the body, the most important age
for bone development and the recommended daily
servings of calcium were asked. Participants were also
asked about their sources of information about calcium.
Each correct answer was scored as 1.

SPSS 19 was used for data analysis. Descriptive analysis
was done by calculating frequencies and percentages of
categorical variables such as child's gender, class he/she
attended, parents educational level and employment
status, sources of knowledge about calcium as well as for
the presence of adequate knowledge. Mean values and
standard deviation (SD) were calculated for children's age
and the outcome variable of interest, knowledge about
calcium. Frequencies of all questions related to
knowledge were calculated. Chi-square test with 95%
confidence interval was used to compare the data. In case
of cell count less than 5, Fisher's exact test was used. A 5%
level of significance was used throughout the study and
all analysis was carried out using one-sided tests. Effect
modifiers were controlled through stratification of
parent's educational level and parental employment
status via chi-square test. All the analyses were two tailed.
P<0.05 was considered significant.

Results
Of the 153 participants, 27(18.3%) had adequate
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Table-1: Baseline characteristics of study participants.

Variable Frequency (n=153) Percent%

Age 13.52 years * (1.725)
Gender
Male 57 37.3
Female 96 67.2
Knowledge
Adequate 27 18.3
Inadequate 126 81.7
Number of students
Public schools 76 48.4
Private schools 77 51.6
Income level of participating adolescent’s family
Upto Rs 25000 23 15
Rs 25000-50000 16 10.5
Above Rs 50000 6 3.9
Don’t know/non responder 108 70.6

*Mean (standard deviation).



knowledge while 126(81.7%) had inadequate knowledge.

The mean age of the participants was 13.52±1.725 years.
Overall, there were 57(37.3%) boys and 96 (62.7%) girls. Of
those who had adequate knowledge, 7(25%) were boys
and 20(75%) were girls (p=0.138).

Regarding the recommended daily amount of calcium,
only 34(22.2%) participants answered correctly. Moreover,
76(48.4%) participants were studying in public schools
and 77(51.6%) in private schools (Table 1). Furthermore,
144(94.1%) participants agreed that calcium was present
in milk. Similarly, the number of respondents who
identified cheese as a source of calcium was 76(49.7%),
eggs 106(69.3%), ice cream 77(50.3%), yogurt 122(79.7%),
pudding 66(43.1%), fruits 133(86.9%), vegetables
108(70.6%), fish 63(41.2%), almonds 112(73.2%) and meat
73(47.7%) (Table-2).

As far as the function of calcium was concerned, 104(68%)

participants agreed that it was good for health,
139(90.8%) said it strengthened bones, 129(84.3%) said it
produced good teeth, 131(85.6%) believed it made one
taller whereas 99(64.7%) believed it protected from
fractures. Besides, 87(56.9%), 59(38.6%), 58(37.9%) and
71(46.4%) respondents said calcium reduced the risk of
heart disease, diabetes, cancer and blood pressure,
respectively (Table-3).

Adolescence was mentioned by 56 (36.6%) participants as
the most important age for calcium intake and
absorption. Furthermore, 31(20.3%) students were aware
of the recommended daily servings of calcium, 46(30.1%)
of the calcium content in a cup of milk and 43(28.1%) of
the calcium content in a cup of yogurt.

Of those who had adequate knowledge, mothers of
22(82.1 %) had received formal education, whereas
fathers of 17(64.3%) had formal education (p=0.039 and
p=0.012, respectively).

On the other hand, 15(57.1%) participants with adequate
knowledge had working mothers whereas 21(79.2 %) had
unemployed fathers (p=0.002 and p=0.015, respectively).

In response to sources of information, parents were
mentioned by 16(60.7%) of adolescents with adequate
knowledge, whereas teachers and doctors were
mentioned by 14(53.5%) and 7(25%), respectively. Books,
television, friends and school nurse were mentioned by
10(35.7%), 10(35.7%), 3(10.7%) and 2(7.1%) respondents,
respectively.

Moreover, 10(13%) of the participants from public schools
had adequate knowledge compared to 12(15%) from
private schools (p=0.704).

Discussion
Our study found knowledge about calcium contained in
food to be quite inadequate among secondary school-
going children.

In this study, fewer than one-third of participants
knew the correct RDA of calcium. The majority of the
participants were aware about the dairy sources of
calcium and more than half of the participants were
aware regarding the non-dairy sources as well. Our
findings were consistent with the findings of a study
conducted by Zeev Harel19 who reported that the
majority of participants knew that dairy products are
a source of calcium and half of the study participants
were aware about non-dairy sources. Similarly, Martha
Raidl22 concluded that 88% of participants correctly
identified yogurt, 83% identified cheese and the
majority correctly identified milk as food sources of
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Table-2: Proportion of adolescents with response regarding sources of calcium.

Variable Response
Correct Incorrect

Number % Number %

Calcium is present in milk 144 94.1 9 5.9
Calcium is present in cheese 76 49.7 77 50.3
Calcium is present in eggs 106 69.3 47 30.7
Calcium is present in ice cream 77 50.3 76 49.7
Calcium is present in yogurt 122 79.7 31 20.3
Calcium is present in pudding 66 43.1 87 56.9
Calcium is present in fruits 133 86.9 20 13.1
Calcium is present in green leafy vegetables 108 70.6 45 29.4
Calcium is present in cabbage 67 43.8 86 56.2
Is calcium present in fish 63 41.2 90 58.8
Is calcium present in almonds 112 73.2 41 26.8
Is calcium present in meat 73 47.7 80 52.3

Table-3: Proportion of adolescents with response regarding functions of calcium.

Variable Response
Correct Incorrect

Number % Number %

Calcium is good for health 104 68 49 32
Calcium makes bones strong 139 90.8 14 9.2
Calcium produces good teeth 129 84.3 24 15.7
Calcium decrease risk of heart disease 87 56.9 66 43.1
Calcium decreases risk of diabetes 59 38.6 94 61.4
Calcium decreases risk of cancer 58 37.9 95 62.1
Calcium decreases risk of high blood pressure 71 46.4 82 53.6
Calcium makes you tall 131 85.6 22 14.4
Calcium makes you gain weight 63 41.2 90 58.8
Calcium protects from fractures 99 64.7 54 35.3



calcium, whereas only a quarter of participants were
aware of fish being a source. Our observation was that
the participants were sufficiently knowledgeable
about the food sources but lacked information about
daily requirements. There is also a need to raise
awareness about the non-dairy sources as they
comprise a significant proportion of daily balanced
diet.

Regarding the role of calcium in the body, there was
insufficient knowledge about lack of calcium intake as risk
factor for chronic diseases. Our study findings differed
from a Bangladeshi study23 which found that the majority
of the participants were aware about the health benefits
of calcium.

Our findings also differed from another study19 which
reported that the majority of adolescents knew that
dietary calcium is healthy, and that it strengthens the
bones and produces good teeth whereas half of the
participants were aware about the role of calcium in
promoting bone health. In the same study, fewer than
half of the participants were aware of the role of calcium
in blood pressure regulation. Furthermore, a South
African study21 found that the majority of the
adolescents were aware of the importance of calcium in
bone formation and maintaining bone health. Only
about half of the participants knew of its role in the
prevention of cancer and regulation of blood pressure.
This was consistent with our study. Better knowledge
scores in international studies could be attributed to
strong emphasis on health education in schools in
developed countries that involve students as well as
their parents and families. Therefore, we need to divulge
information or formulate health education classes at the
primary and secondary school levels to overcome the
knowledge gaps.

Recent studies have demonstrated that there is a
preoccupation with being thin, especially among
females, in the adolescent age group, hence a
predisposition to avoid consuming dairy products.24

The same misconception was reflected in our study
where more than half of the participants stated that
milk causes weight gain. Therefore, it is quite imperative
to address nutrition and food myths to promote healthy
behaviours.

Our study findings regarding the most important age
group for intake of calcium were consistent with a
study by Kamila et al.,25 who found that only one
quarter of the participants were knowledgeable. This
could be explained by the fact that the prevalence of
diseases is generally low in adolescence and this age

group does not deem necessary to lay enough stress
on preventive health measures. Therefore,
disseminating information to adolescents about the
risk factors of occurrence of chronic diseases at an early
age is very important.

Our study findings about the approximate calcium
content in milk and yogurt concurred with another study
by Sztainer D. et al.,17 who reported that only 10% of
respondents knew the calcium content of various dairy
foods.

In our study, a majority of the participants had prior
discussions about the importance of calcium. Similar
findings were reported by another study.23 In contrast
to our observations of sources of information, a study19

reported the sources of information regarding calcium
for the adolescents to be mainly health classes (55%)
whereas about one-third of the participants reported
they had discussions with their health care provider.
Some of the participants in this study also reported
acquiring knowledge from books (26%), television
(18%), friends (9%) and school nurses (7%). This too is
reflective of the presence of health curriculum at
schools abroad and a strong school-based health
promotion system. Therefore, we need to inculcate
health classes in our own schools and encourage
schools to hire health personnel to help disseminate
relevant information. Employing help from radio or
television and involvement of community leaders to
arrange regular health promotion sessions in the
communities could be one of a few ways to disseminate
maximum information.

Participants whose parents had received formal
education and were working had higher knowledge
scores as compared to the rest of the participants. Our
study results are comparable to a study conducted by
Salamoun et al.26 This suggests that working parents may
be more aware of the responsibility for promoting healthy
diet and lifestyle.

Participants from the private schools were not found to
have better knowledge scores than those from the
government schools. This could be because of lack of
exposure to information from lectures, seminars and
reading materials in both settings.

The strengths of the current study are that, firstly, it
explored an area of nutritional research that had not been
studied previously. Secondly, by conducting the survey in
both public and private schools, we included adolescents
from different socio-economic strata so that we could
compare and assess their knowledge. Thirdly, our study
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assessed the knowledge regarding calcium contained in
different foods, which is directly proportional to the
amount of calcium consumed per day as revealed by
previous literature.

Our study has a few limitations as well. The sample size
was small and the participants were included from only
one town of Karachi. Therefore, these results cannot be
generalised to the entire population. Further studies
should be conducted with appropriate sample size in
order to compare our findings and to improve the
external validity. A future research recommendation
could be to undertake the study in rural areas to
compare results from varied backgrounds and to
implement health promotion and disease-preventive
interventions there, as a large chunk of our population
resides in rural areas.

A second research recommendation is to conduct studies
to assess the exact calcium intake in adolescents and to
compare findings with RDA by employing food
frequency questionnaires. Evaluating the
anthropometric measurements can be reflective of
dietary intake and can be predictive of calcium intake in
particular. This would help us to streamline our efforts
towards health promotion and school curriculum
recommendations by identifying specific factors
influencing decreased intake.

Based on our study findings, parents and school
teachers should be primed about the importance of
calcium in food as they are the first contact persons to
divulge important information to children. There should
be a coordinated effort involving teachers, parents,
school nurses/doctors, public health personnel, the
government and the media to work towards this
common goal.

Conclusion
Knowledge deficit was evident about calcium contained
in food amongst adolescents. As primary care
physicians, we should support the goal of healthy eating
behaviours amongst our paediatric and adolescent age
groups and specific information about the sources of
calcium, its functions and the recommended intake
should be provided during routine visits. We can write a
proposal to our health ministry to support us to
introduce mandatory school health classes at both
private and government institutions and to provide
support framework to train individuals who can work
towards this cause.
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