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Abstract: Background: The prevalence of osteoporosis continues to steadily increase. Studies have shown that a
low calcium intake, and a sedentary lifestyle confer an increased risk of developing osteoporosis; however, data
relating osteoporosis to lack of awareness have not been sufficiently studied. Material and methods: We studied the
Knowledge, attitude, and behavior of young women towards calcium intake, through a cross sectional study, where a
convenience sample of 400 female non medical students was recruited from King Abdulaziz University (KAU).
Participants answered a self administered questionnaire covering personal information, family, medical history,
practices of students towards calcium intake, as well as knowledge, attitude towards calcium intake. Results: We
found a significant association between mother’s level of education and total calcium knowledge among adolescent
girls , and a significant positive association between peers' care about eating healthy food with number of servings of
milk consumed. Conclusion: The majority of young females had fair knowledge with positive attitude and
environments. Parents ‘knowledge and peers’ attitude were affecting adolescent’s intake of milk.
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1. Introduction

Calcium is an important element involved in bone
health V" In addition, it serves as a calcium bank " Peak
bone mass achieved during adolescence and young
adulthood is an important determinant of osteoporosis
risk later in life & ¥ However; results of national
surveys suggest that young people are not consuming
adequate amounts of calcium ©.

Milk and dairy products are the best source. Other
sources of calcium include green leafy vegetables,
salmon and sardines eaten with their soft bones, nuts
and dried beans, and blackstrap molasses ©.

In addition to cognitive factors, dietary calcium
intake of male and female adolescents could be
explained by a combination of personal factors (taste
preference for milk, lactose intolerance, health/ nutrition
attitudes, body satisfaction, self-efficacy to make
healthful food choices, time to eat breakfast), behavioral
factors (sport participation, breakfast intake, lunch
intake, dinner intake, unhealthful weight control
behaviors, fast-food intake, and soft drink intake), and
socio environmental factors (social support for healthful
eating, family socio economic status, availability of
milk at meals, home availability of soft drinks, and
parental presence at meals) -

2.Material and Methods

We conducted a cross sectional study, where our
target population was adolescence and young adult
women aging 18-28 years, students at KAU, Jeddah.
The following groups were excluded:
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-Medical college students, sciences, food and nutrition
students.
- Pregnant students.
-Those not completing the Questionnaires.
Total number of students comprised in the study
after exclusion were 400 females.

Participants and procedures:

-Before conducting the study, an official approval was
obtained from the ethics research committee of the
institution.

-First, researchers arranged with administrators and
coordinators about a convenient time, and place for the
participants; then through a group administered
questionnaire, researchers introduced themselves,
explained the study in short; then each respondent was
handed a questionnaire, and asked to complete it.

Questionnaires were completed in 15-20 minutes.

Data were collected over three months (February,

March, and April 2013).

Bias was minimized by:

1-Convenient time for respondents to answer the
question.

2- Respondents could ask for clarification, at the same
time that there was no interviewing bias.

3-Assuring the respondents about anonymity and
confidentiality, and that their participation is
voluntary.



Life Science Journal 2013;10(3)

http://www.lifesciencesite.com

4-Assembling students in group administered
questionnaire, assuming a good  physical
environment to them and a high response rate.
A 10-page structured Self-administered data
collection sheet comprised the following data:
1 -Knowledge, attitude, and behavior towards
calcium intake assessment:
1.1 - knowledge about calcium:
It has been tested by 12 questions. They were
assigned to 8 main categories:
1- Which nutrient calcium is?
2- Role of calcium
3- Where is it stored in the body?
4- The age of peak calcium deposition in bone.
5- Sources calcium in the diet.
6- Number of dairy servings necessary to take calcium
requirements daily.
7- The vitamin necessary for calcium absorption.
8- Best source to take this vitamin.
The response of knowledge questions was scored
as follows:
- Correct: 2
- Incorrect: 1
The score for dietary knowledge ranged between
12 and 24. It has been grouped into:
12-15 was considered poor.
16-20 was considered fair.
21- 24 were considered satisfactory.
1.2 - Attitude towards calcium intake:
It has been tested by 7 statements:
1. Ilike Milk taste.
2. I dislike flatulence after milk intake
Dairy products can substitute unhealthy foods and
beverages
4. Dairy products can make someone feel better
5. Dairy products can help control body weight
6. Dairy products raise level of serum cholesterol
7. Dairy intake can protect against osteoporosis
Rating scales were used to evaluate attitudes
towards diary products' intake. Answers to these
statements were made on 3 point Likert scale. The
interviewee indicated the degree of agreement with each
statement from agree to disagree: the answer included
strongly agree, neutral, disagree.
Each attitude statement was scored as follows:
Positive attitude: 3
Undecided attitude: 2
Negative attitude: 1
Response to attitudes ranged from 7-21. It has been
categorized into:
7- 11 was considered negative attitude.
12-16 was considered undecided attitude.
17- 21 was considered positive attitude
1.3 Environmental factors:
In addition, enquiry about the role of environmental
factors was done, through 5 statements:

(98]
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Milk is always available at home.

Soft drinks are always available at home

Dairy products are expensive

Peers encourage me to drink milk, and eat dairy

products.

5. My parents encourage me to drink milk, and eat
dairy products.

Rating scales were used to evaluate environmental
factors. Answers to these statements were made on 3
point Likert scale. The interviewee indicated the degree
of agreement with each statement from agree to
disagree: the answer included strongly agree, neutral,
disagree.

Each statement was scored as follows:
Positive environment : 3

Undecided environment : 2

Negative environment : 1

Response to environmental factors ranged from 5-
15. It has been categorized into:

5- 8 was considered negative environment
9-11 was considered neutral environment
12-15 was considered positive environment

bl

1.4 — Behavior towards calcium intake:

It has been tested by asking about number of

servings of milk and dairy products consumed daily.

2. Assessment of other variables:

- Sociodemographic information, family, and medical
history.

Statistical analysis:

Statistical analysis was performed using the SPSS
package version 16. ®-
Descriptive statistics:

At the end of the study, data obtained were coded,
tabulated, and presented by percentage frequency in
case of categorical variables.

Analytical statistics:

Data were analyzed using Chi square (x’) for

testing association between 2 categorical variables.

3.Results

The percent of those with fair level of knowledge
was (52%), while those with good knowledge were
(47%). The percent of young women who had an
undecided attitude was (40.5%) while the percent of
those who had a positive attitude was (59.5%). A
minority had a negative environment towards calcium
consumption (6.8%), while the percent of undecided
and positive environment were (44.2%) and (49%)
respectively. (Figure 1).

The majority recognized calcium essential roles,
and that it is stored in bones ((89.8%) and (98.2%)
respectively) ; still only (35.8%) had a good knowledge
regarding dietary sources of calcium, and (50%)
recognized the number of dairy servings to be taken
daily. (Table I)Lactose intolerance (26.8%) , fear from
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high cholesterol content in milk (24.5%) , lack of peers'
support to drink milk(46.8%) , and availability of soft
drinks at home (34.5%) were the main negative
attitudes and environmental factors to consuming dairy
products. (Table IT)

The majority of young women in the study were
taking less than 4 cups of milk/week (67.2%); while
only (11.8%) were taking 5-7 cups/week, and (21%)
were taking 2 cups or more/day. All young women
whose knowledge was poor were taking less than 4
cups/ week (100%). The majority of young women with
fair knowledge were taking less than 4 cups/ week
(66.82%). Also the majority of young women with good
knowledge were taking less than 4 cups/ week (67.02%)
while only (10.10%) and (22.87%) of them were taking
5-7 cups/week, 2 cups or more/day respectively. p =
0.49 (Table III).

With increasing level of father's education, the
prevalence of those with fair knowledge decreased (57.5
% to 54.6% to 50% to 50.3%), and that of the good
knowledge category increased (42.4% to 44.4% to
49.1% to 48.1%).p=0.94 (Table IV). Concerning
maternal education, the highest prevalence of those with

good knowledge belonged to the category of the highest
level of maternal education (59.29%), while those with
fair knowledge were only (39.82%). On the contrary,
those whose mothers had no formal qualification
showed a higher prevalence of fair knowledge, and a
lower prevalence of good knowledge (55.5%, and
44.4% respectively). P = 0.04*

Number of cups taken daily did not differ
significantly according to parents’ care. p = 0.25 Figure
2, but differed significantly according to peers’ opinion.
P =0.02* Figure 3. The majority of young women who
disagreed that their friends cared about healthy food
were drinking less than 4 cups/week (74.86%) , while
the prevalence of this negative behavior in those with
undecided opinion and those with caring friends was
gradually declining (61.93%, and 56.89% respectively).
Similarly, the prevalence of those drinking 5-7
cups/week increased as this attitude became positive
from 10.16% to 11.61%, to 17.24%. Finally the
prevalence of those drinking 2 cups or more/day
increased as well with increasing positivity of this
attitude (14.9 % to 26.4% to 25.8%).

Table I: Distribution of the whole sample according to knowledge about calcium:

Poor freq (%) Fair freq (%) Good freq (%)
Which nutrient calcium is 144 (36) 256 (64)
Role of calcium 41 (10.2) 359 (89.8)
Where is it stored in the body 7 (1.8) 393 (98.2)
The age of peak calcium deposition in bone. 245 (61.2) 155 (38.8)
Sources of calcium in the diet. 16(4) 241(60.2) 143(35.8)
Number of dairy servings necessary to take calcium 67(16.8) 133(33.2) 200(50)
requirements daily.
The vitamin necessary for calcium absorption. 163(40.8) 237(59.2)
Best source to take this vitamin. 148(37) 252(63)
Table II: Distribution of the whole sample according to attitude and environment regarding calcium:
Disagree freq | Neutral freq | Agree freq
(%) (%) (%)
I like Milk taste 57(14.2) 123(30.8) 220(55)
Milk causes flatulence 173(43.2) 120(30) 107(26.8)
Dairy products can substitute unhealthy foods and beverages 75(18.8) 110(27.5) 215(53.8)
Dairy products can make one feel better 47(11.8) 122(30.5) 231(57.8)
Dairy products can help control body weight 36(9) 138(34.5) 226(56.5)
Dairy products raise serum cholesterol 128(32) 174(43.5) 98(24.5)
Dairy intake can protect against osteoporosis 1(0.2) 26(6.5) 373(93.2)
Milk is always available at home. 44(11) 98(24.5) 258(64.5)
Soft drinks are always available at home 140(35) 122(30.5) 138(34.5)
Dairy products are expensive 233(58.2) 118(29.5) 49(12.2)
Peers encourage me to drink milk, and eat dairy products. 187(46.8) 155(38.8) 58(14.5)
My parents encourage me to drink milk, and eat dairy products. 31(7.8) 90(22.5) 279(69.8)
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Table III: The relationship between young women total calcium knowledge and the number of cups of milk
taken :

Number of cups of milk taken daily Total
<4 cups / week | 5-7 cups/ week > 2cups / day
Poor freq 4 0 0 4

% 100 0 0 100

Fair freq 139 28 41 208

Total  calcium % 66.82 13.46 19.71 100
knowledge Good | freq 126 19 43 188
% 67.02 10.10 22.87 100

Total freq 269 47 84 400

% 67.25 11.75 21 100

X°=3.38; P=0.49

Table IV: Distribution of the whole sample according to relationship between young women's total calcium
knowledge and their parents' educational level:

Total Calcium knowledge Total
Poor Fair Good
No formal qualification freq 0 19 14 33
% 0 57.57 42.42 100
Primary or intermediate| freq 1 59 48 108
degree % 0.92 54.62 44.44 100
Father's High school degree freq 1 62 61 124
Educational level % 0.80 50 49.19 100
University degree or more freq 2 68 65 135
% 1.48 50.37 48.14 100
Total freq 4 208 188 400
% 1 52 47 100
X2=1.66; p=0.94
No formal qualification freq 0 25 20 45
% 0 55.55 44.44 100
Primary or intermediate| freq 1 95 64 160
degree % 0.62 59.37 40 100
Mother's High school degree freq 2 43 37 82
Educational level % 243 5243 45.12 100
University degree or more freq 1 45 67 113
% 0.88 39.82 59.29 100
Total freq 4 208 188 400
% 1 52 47 100
X2=12.82; p=0.04*
70 positive
60 fair positive
&7
% 40
S 30
& 2 negative
10
0
Knowledge Attitude Environment

Figure 1: Distribution of the whole sample according to their total knowledge, attitude, and environment
towards calcium intake
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Times of drinking a

cup of milk

B Less than 4 cups/ week

percentage

m 5-7 cups / week

2cups or more / day

Neutral or
don't know

Disagree

Parents' care about eating healthy food

Agree

Figure 2: Distribution of the whole sample according to the relationship between times of drinking milk and
parents' care about their offsprings' eating healthy food
Test used: spearman chi- square X2; X?=534;P=0.25

Times of drinking
a cup of milk

percent%

M Less than 4cups/week

Neutral or
don't know

Disagree Agree

Friends care about eating healthy food

W 5-7 cups /week

2 cups or more /day

Figure 3: Distribution of the whole sample according to the relationship between times of drinking milk and
friends' care about eating healthy food
Test used: spearman chi- square X2; X* = 11.16; P = 0.02*

4. Discussion

Our study showed that all young women, whose
knowledge was poor, were taking less than 4 cups
/week (100%). Moreover, we found that (90%) believed
that calcium is beneficial; still only (35.8%) had a good
knowledge regarding dietary sources of calcium, and
only (50%) recognized the number of dairy servings to
be taken daily (Table I). Similarly, several studies
proved that adolescents and young adults had limited
knowledge regarding their needs and requirements from
calcium. They were not able to identify calcium rich
foods > ?. If adolescents had more knowledge of
calcium, they might consume larger amounts of this
mineral ‘%

In our study, lactose intolerance (26.8%) and fear
from high cholesterol content in milk (24%) were two
negative attitudes to consuming dairy products. People
who perceive themselves as lactose intolerant usually
consume less dietary calcium sources than others " In
addition, concerns related to weight gain and the fat
content of calcium-rich foods was among the most
frequently reported barriers to obtaining adequate
dietary calcium *"-

The results of our study revealed that with
increasing level of fathers' education, there was an
increased prevalence of good knowledge among their

off springs (though statistically insignificant). Indeed,
father’s education is required to ensure that adolescents
understand how much calcium they should be taking in
each day and how they can achieve that goal “*In
addition, we detected a significant positive association
between maternal education and total calcium
knowledge (P = 0.04*). In fact, maternal knowledge
and her effort in educating her off springs about milk
benefits, can lead to more consumption by them.
Mother’s education more than father’ s education had
effects on her offsprings' nutritional status
Moreover, parents do not raise their daughters in a
similar way as they do with their sons where foods are
concerned. Parents of daughters are more involved in
educating them, and trying to modify their behavior
than parents of boys "% .

Individual cognitions and a supportive home
environment are associated with adolescent healthy
food intake. Parents primarily shape the home
environment'”.  However, peer influence and
acceptance may become more important than family
values, creating a period of conflict between teens and
parents Y. We detected a significant difference in
consumption of milk according to peers' opinion
(p=0.02%) , which was concluded previously ' Many
of the food and health choices adolescents make reflect
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the opinions and actions of their peers” .When others
perceive milk as “babyish,” a teen may choose soft
drinks instead ®. Some adolescents strive for nutritional
autonomy and eat less healthy foods not because of
their taste but as an act of parental defiance and peer
solidarity ®”. On the other hand, peers seem to
influence the development of adolescent girls’ body
image *". Females hence adjust their dietary intake to
convey an image of healthy eating in front of their peers
and friends *?.

Gatekeepers can set up the environment so that
nutritious foods are available and can stand by with
reliable nutrition information and advice, but the rest is
(1%) to the adolescents. Ultimately, they make the choices
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