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Background: Getting enough calcium in growing is necessary to achieve peak bone mass and to prevent osteoporosis in adulthood and 
aging.
Objectives: Given the importance of women's role in arranging and preparing the family food basket, the present study aimed to raise 
the mothers' knowledge and attitude to increase consumption of calcium-rich foods in family food basket and enhance adolescent girl’s 
performance in the city of Chabahar.
Patients and Methods: This experimental study was performed on mothers of female students in the fifth grade of primary school 
in selected primary schools of Chabahar city during 2014. The population under study was selected by random sampling multi-stage 
stratified method. The study comprised 170 eligible mothers including 88 controls and 82 tests, selected on voluntary basis, who provided 
their written informed consent to participate in the study. Data collection tool was validated and reliable self-administered questionnaire 
consisting of three sections. These included demographic information and questions related KAP (knowledge, attitudes and practice) 
model comprising three structures so called knowledge, attitude and practice related to calcium containing foods. The completion 
of questionnaire was based on self-report and interview in two stages by the researcher, before and three months after educational 
intervention. The data collected were analyzed by SPSS-16 using descriptive and analytical statistical tests such as paired T-test at α = 0.05.
Results: A statistically significant mean score of knowledge and attitude was found after intervention in case group. However, the changes 
in mean score performance variables after the intervention in the case group were not significant.
Conclusions: Designed and implemented educational intervention was effective in increasing the mother’s knowledge and attitude, but 
was not effective regarding the intake of calcium-rich foods in target group. This weakness can be attributed primarily to the content 
and type of intervention carried out and secondly to insufficient educational interventions and sample size compatible with acceptable 
performance that suggested conducting more effective educational and ecological interventions.
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1. Background
Human health is completely affected by the quality 

and type of consumed foods, because proper diet pre-
serves the health and prevents chronic diseases (1). Cal-
cium is essential for maintaining bone health in chil-
dren in whom the optimum dietary intake of calcium, 
particularly in the form of dairy foods, has not been 
well-defined. Calcium is the most abundant mineral in 
the body which up to 99 percent is accumulated in the 
bones and teeth (2, 3) and its deficiency is a major world 
problem. Various studies revealed that the problem is 

worldwide including Iran. Insufficient calcium intake 
is a great concern among Iranian women (4). Calcium 
plays different roles in body including bone and teeth 
formation, body growth, blood coagulation, catalyzed 
biologic reactions and prevention of the cell membrane 
function (5, 6). Nearly, whenever calcium intake is less 
than the suggested amount, the blood parathyroid hor-
mone (PTH) concentration increases which in turn re-
duce the bone mass (7).

One of the crucial problems of insufficient calcium in-
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take is osteoporosis so called the present time silent epi-
demic (8). Osteoporosis is a serious skeletal disease for 
which there is no cure at present, but great emphasis 
has been placed on its prevention, by optimizing peak 
bone mass. There is increasing evidence that regular 
weight-bearing exercise is an effective strategy for en-
hancing bone status during growth (9). Stability and 
strength of the bone tissue is closely related to calcium 
metabolism which is in turn affected by various fac-
tors such as genetics, nutrition and physical activities 
(10). Studies have estimated that 20-50% of bone density 
changes are rooted in life style, specifically by nutrition 
(11). Researches indicated that sufficient calcium intake 
and physical activity are vital in prevention of osteopo-
rosis (12, 13). In this context, Liew et al. (12) reported that 
Asian females have less calcium intake. Kasper et al. (13) 
concluded that women did not receive the proposed 
amount of calcium and did not have sufficient exer-
cises to secure healthy bones. They also had little con-
cern about osteoporosis and assumed that it was less 
serious than other disease (13). The study on 24-hour 
calcium intake in Jahrom-Iran population aged over 45 
years, showed a high prevalence of calcium consump-
tion deficiency (14). Disorders such as osteoporosis and 
rickets have a complex etiology, but their consequences 
may be prevented or reduced through sufficient nutri-
tion throughout life, especially in childhood and ado-
lescence (7).

Since human health develops during the childhood, 
appropriate feeding is of great importance in human 
growth process, both in physical and mental health (1). 
On the other hand, many healthy and unhealthy behav-
iors are formed during childhood (15). Regarding the im-
portant role of mothers in preparation and planning the 
family food basket, as well as their influence on children, 
specifically daughters, it seems that intervention in this 
group is quite necessary. The Cap model as the first and 
the most basic model for changing behaviors including 
the health-related behaviors has been applied in various 
studies and proved its efficacy (16).

2. Objectives
we have conducted the present study aiming at rais-

ing mothers' knowledge and insight over calcium rich 
nutrition and promotion of health in female adoles-
cents in the city of Chabahar, since earlier studies re-
ported that people in Sistan and Baluchestan province 
were not aware of acquiring proper nutritional ingre-
dients (17).

3. Patients and Methods
This experimental study was an educational and moni-

toring intervention comprising mothers of fifth grade 
students in primary schools in the city of Chabahar in 
southern of Iran in 2013-14.

3.1. Samples
Samples were selected using random satisfied mul-

tistage method, so that two female public primary 
schools were selected randomly from all schools in 
Chabahar. One school was used to select mothers for 
test group and educational intervention, and the oth-
er chosen as control group mothers. The populations 
under study were similar with respect to social and 
economic conditions. The sample size which included 
82 as case and 88 as control groups were qualified vol-
unteers who gave their written consent prior to taking 
part in the study.

3.2. Data Collection Instrument
The research instrument was a validated and reliable 

self-administered questionnaire. The instrument validity 
was confirmed by an expert panel consisting of 14 health 
and nutrition experts. Reliability was confirmed through 
a pretest among mothers with characteristics similar to 
those in test group (α = 0.86). The questionnaire consist-
ed of 30 items; seven items related to demographic and 
background information including parents' education 
and occupation, residence, number of children, nutri-
tional disorders such as calcium and vitamin D deficien-
cy and anemia.

3.3. Knowledge Measurements Questionnaire
This questionnaire consisted of ten items associated 

with bone fragility and osteoporosis. The answers were 
scored based on three scales of correct (3 scores), I don’t 
know (2 scores), and False (1 score). The reliability value 
was 0.86 and the score limits were 10-30.

3.4. Attitude Measurement Questionnaire
This questionnaire consists of five items associated with 

consolidation of bones and teeth by milk and dairy con-
sumption. The answers were scaled as agree (3 scores), no 
idea (2 scores), and disagree (1 score). The reliability was 
0.85 and score range of 5-15, where the higher score repre-
sented more positive approach towards consuming cal-
cium contained nutrients and positive effects of calcium.

3.5. Performance Measurement Questionnaire
This questionnaire consisted of 8 questions; for in-

stance: How many glasses of milk have your child con-
sumed in the last week? The answer scale was a two 
degree scale of has drunk, has not drunk? (Based on a 
standard Consumed per week was evaluated) The reli-
ability value was 0.97, indicating more proper feeding 
performance. The eight questions concerned about me-
dium physical activity with the score of 1 for yes and zero 
for no. Exclusion criteria were disagreement with par-
ticipation in each stage of study and not being resident 
of Chabahar. It must be mentioned that the study was 
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based on coordination between authorities of Tarbiat 
Modares University, Research Center for Health and So-
cial Welfare in Chabahar, and Chabahar Education and 
Training Office.

3.6. Procedures

3.6.1. Descriptive Stage and Determining the Education-
al Needs (Educational Determinations)

Following selection of mothers and classifying them 
randomly into test and control groups, they were in-
vited to attend a session where they required complet-
ing the questionnaires. The questionnaires completed 
by mothers and by the researcher for illiterate mothers 
were collected and analyzed using SPSS-16. Also, statis-
tical tests included chi-square (to properly classify par-
ticipants in two groups), concerning the correspond-
ing variables ,descriptive test of average and standard 
deviation applied to determine mothers' knowledge, 
approach and performance as well as their educational 
weak points.

3.6.2. Specifying Educational Materials and Preparing 
Curriculum (Educational Planning)

Following the analysis of the first stage data and speci-
fying the mothers' educational and weak points' an 
educational program was designed that related to the 
importance of consuming calcium rich nutrients in the 
region and replacing them with appropriate entities. 
These include economic and position of the society, re-
sults and consequences of calcium deficiency, solutions 
for providing appropriate and cost-effective calcium, 
mothers' role in preparing the family's nutritional bas-
ket, daily dose of calcium for different age and gender 
groups, specifying the importance of mother's role in 
creating feeding habits in their children, especially in 
their daughters, as well as their role in consulting with 
fathers about purchasing proper food ingredients, in-
troducing crucial sources of information to mothers 
to make them capable of achieving exact and simple 
knowledge about calcium, its sources and importance. 
Then the reliable scientific text and references were 
gathered based on the statistical analysis results as the 
educational sources.

3.6.3. Educational Intervention Stage

In this stage, all educational texts were transformed 
to film and education materials which were applied 
besides face to face and oral instructions in order to 
integrate them in educational programs. Concerning 
the participants' limitations and their daily affairs and 
with regard to the educational texts, each instructional 

session was limited to 60-minutes, held in children's 
schools. It's worth mentioning that all programs were 
implemented by the researcher. Audiovisual education-
al aids were also applied to improve the participants' 
concentration and their knowledge about some calci-
um rich nutrients available in the region such as milk, 
fish and dairy. At the end of each session mothers were 
asked some questions and invited to actively partici-
pate in discussions. They were also served with calcium 
rich nutrients in order to encourage using them in fam-
ily foods basket.

3.6.4. Data Collection Stage and Determining the Effec-
tiveness of the Educational Intervention (Educational 
Evaluation)

At the end of the previous stage and according to the 
early planning, researcher received mothers' telephone 
numbers for sending those SMS three months later and 
inviting them to participate in self-reporting session and 
complete the earlier questionnaires. The purpose of con-
sidering a three months interval was to prevent the im-
mediate effects of the education and to evaluate informa-
tion durability. The collected data were analyzed using 
SPSS-16 and the related tests were conducted to evaluate 
the intervention results at meaningful level of 0.05; the 
tests used were the independent t-Test, paired t-Test and 
Pearson correlation test.

4. Results
Generally, there were no meaningful differences be-

tween the background and demographic variables of 
the participants (Table 1). The mean score of knowledge 
before intervention for test group was 24.94 ± 2.90 and 
for control was 24.92 ± 3.30, and the source changed into 
26.44 ± 2.37for test group that signified the meaningful-
ness of the intervention (P < 0.001) and into 25.01 ± 3.99 
for control group after intervention (P = 0.480). The 
mean score of attitude before intervention for test group 
was 12.48 ± 1.85 and for control group was 12.81 ± 1.59, but 
after intervention the test group changed to 13.16 ± 1.48, 
which was meaningful (P < 0.009). The control group 
after intervention changed to 12.40 ± 1.48 that was not 
statistically significant (P = 0.082). With respect to per-
formance, there were no changes in test group in regard 
to receiving milk, dairy, fish, and meat. Inclusion criteria 
in the control group were the same as inclusion criteria 
in the test group. Only control group did not receive any 
training (Table 2). Physical activity in test and control 
group before intervention was 0-210 minute(s) that was 
not statistically significant (P = 0/142). 3 months after in-
tervention physical activity increased in both group but 
in control group increasing was more than test group (P 
= 0/005) (Tables 3 and 4).
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Table 1.  Frequency of the Background and Demographic Variables in Test and Control Groups a

Variables Test Control Total

Fathers education

Illiterate 16 (19.5) 19 (21.6) 35 (20.6)

Primary 18 (22) 25 (28.4) 43 (25.3)

Guidance 30 (36.6) 17 (19.3) 47 (27.6)

High school 10 (12.2) 21 (23.9) 31 (18.2)

Academic 8 (9.8) 6 (6.8) 14 (8.2)

Total 82 (100) 88 (100) 170 (100)

Mothers education

Illiterate 22 (26.8) 27 (30.7) 49 (28.8)

Primary 38 (46.3) 36 (40.9) 74 (43.5)

Guidance 14 (17.1) 11 (12.5) 25 (14.7)

High school 6 (7.3) 12 (13.6) 18 (10.6)

Academic 2 (2.4) 2 (2.3) 4 (2.4)

Total 82 (100) 88 (100) 170 (100)

Mothers occupation

Housekeeper 74 (90.2) 76 (86.4) 150 (88.2)

Worker 3 (3.7) 1 (1.1) 4 (2.4)

Clerk 2 (2.4) 6 (6.8) 8 (4.7)

Personal 3 (3.7) 5 (5.7) 8 (4.7)

Retired 0 (0) 0 (0) 0 (0)

Total 82 (100) 88 (100) 170 (100)

Fathers education

Unemployed 18 (22) 25 (28.4) 43 (25.3)

Worker 18 (22) 24 (27.3) 42 (24.7)

Clerk 12 (14.6) 11 (12.5) 23 (13.5)

Personal 33 (40.2) 27 (30.7) 60 (35.3)

Retired 1 (1.2) 1 (1.1) 2 (1.2)

Total 82 (100) 88 (100) 170 (100)

Residence status

Owner 62 (75.6) 61 (69.3) 123 (72.4)

Rent 12 (14.6) 19 (21.6) 31 (18.2)

Organizational 4 (4.9) 3 (3.4) 7 (4.1)

Other 4 (4.9) 5 (5.7) 9 (5.3)

Total 82 (100) 88 (100) 170 (100)

Number of children

1-6 60 (73.1) 65 (73.8) 125 (73.5)

7-16 22 (26.9) 23 (26.2) 45 (26.5)

Total 82 (100) 88 (100) 170 (100)

Deficiencies among the children

Calcium deficiency 5 (6.1) 6 (6.8) 11 (6.5)

Anemia 30 (36.6) 22 (25) 52 (30.6)

Vitamin D V 4 (4.9) 3 (3.4) 7 (4.1)
a  Data are presented as No. (%).
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Table 2.  Comparison of Weekly Protein Intake (Meat and Fish) in Adolescents in Control Group Before and 3 Months After Educa-
tional Intervention a

Protein-Rich Foods Before Educational Intervention After Educational Intervention P Value
Fish, unit 0.990

0-7 78 (88.6) 76 (86.4)
8-14 10 (11.4) 9 (10.2)
≥ 15 0 (0) 0 (0)

Meat, unit 0.990
0-7 80 (90.9) 79 (89.8)
8-14 7 (8) 5 (5.7)
≥ 15 1 (1.1) 1 (1.1)

Meat and fish, unit 0.732
0-7 62 (70.5) 63 (71.6)
8-14 20 (22.7) 16 (18.2)
≥ 15 6 (6.8) 6 (6.8)

a  Data are presented as No. (%).

Table 3.  Comparison of Weekly Physical Activity in Adolescents in Test and Control Groups Before and 3 Months After Educational 
Intervention a

Physical Activity, min Test Control P Value
Before educational intervention 0.142

0-210 82 (100) 88 (100)
≥ 211 0 (0) 0 (0)

After educational intervention 0.005
0-210 35 (42.7) 56 (63.6)
≥ 211 44 (53.7) 29 (33)

a  Data are presented as No. (%).

Table 4.  Comparison of Weekly Physical Activity in Adolescents in Test and Control Groups Before and 3 Months After Educational 
Intervention a

Physical Activity, min Before Educational Intervention After Educational Intervention P Value
Test 0.862

0-210 82 (100) 35 (42.7)
≥ 211 0 (0) 44 (53.7)

Control < 0.001
0-210 88 (100) 56 (63.6)
≥ 211 0 (0) 29 (33)

a  Data are presented as No. (%).

Table 5.  Comparison of the Mean Scores of the Knowledge, Attitudes and Practice in Both Groups Before and After the Educational 
Intervention a

Variables Before Educational Intervention After Educational Intervention P Value
Knowledge

Test 24.94 ± 2.90 26.44 ± 2.37 < 0.001
Control 24.62 ± 3.30 25.01 ± 3.99 0.480

Attitude
Test 12.48 ± 1.85 13.16 ± 1.46 0.009
Control 12.81 ± 1.59 12.40 ± 1.48 0.082

Performance
Test 12.41 ± 11.92 24.54 ± 11.89 0.111
Control 20.49 ± 11.39 21.43 ± 12.20 0.510

a  Data are presented as Mean ± SD.
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Table 6.  Comparison of Weekly Calcium Intake in Adolescents in Test Group Before and 3 Months After Educational Intervention a

Calcium-Rich Foods Before Educational Intervention After Educational Intervention P Value
Milk, unit 0.083

0-7 79 (96.3) 79 (96.3)
8-14 3 (3.7) 0 (0)
≥ 15 0 (0) 0 (0)

Milk, yogurt, cheese, Ice 
cream, unit

0.053

0-7 17 (20.7) 8 (9.8)
8-14 25 (30.5) 26 (31.7)
≥ 15 40 (48.8) 45 (54.9)

Fish, unit 0.439
0-7 74 (92.2) 74 (90.2)
8-14 7 (8.5) 5 (6.1)
≥ 15 1 (1.2) 0 (0)

a  Data are presented as No. (%).

Table 7.  Comparison of Weekly Calcium Intake in Adolescents in Control Group Before and 3 Months After Educational Intervention a

Calcium-Rich Foods Before Educational Intervention After Educational Intervention P Value

Milk, unit 0.429
0-7 83 (94.3) 83 (94.3)
8-14 4 (5.4) 1 (1.1)
≥ 15 1 (1.1) 1 (1.1)

Dairy (milk, yogurt, cheese, 
ice cream, dugh), unit

0.048

0-7 21 (23.9) 15 (17)
8-14 33 (37.5) 25 (28.4)
≥ 15 34 (38.6) 45 (51.1)

Fish, unit 0.990
0-7 78 (88.6) 76 (86.4)
8-14 10 (11.4) 9 (10.2)
≥ 15 0 (0) 0 (0)

a  Data are presented as No. (%).

Table 8.  Comparison of Weekly Protein Intake (Meat and Fish) in Adolescents in Test Group Before and 3 Months After Educational 
Intervention a

Protein-Rich Foods Before Educational Intervention After Educational Intervention P Value
Fish, unit 0.439

0-7 74 (90.2) 74 (90.2)
8-14 7 (8.5) 5 (6.1)
≥ 15 1 (1.2) 0 (0)

Meat, unit 0.990
0-7 76 (92.7) 73 (89)
8-14 6 (7.3) 6 (7.3)
≥ 15 0 (0) 0 (0)

Meat and fish, unit 0.144
0-7 59 (72) 50 (61)
8-14 20 (24.4) 22 (26.8)
≥ 15 3 (3.7) 7 (8.5)

a  Data are presented as No. (%).
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5. Discussion
This study was conducted to increase mothers’ knowl-

edge and approach, concerning inclusion of the calcium 
rich foods in family nutritional basket, especially for 
female adolescents in Chabahar-Iran. Since the studies 
revealed that the knowledge can be enhanced through 
educational programs (16), in this paper we have benefit-
ed from a wide variety of the related references and lit-
erature and concentrated on efficient educational factors 
in promoting the participants’ knowledge. Having pre-
pared the research instruments, we conducted the first 
stage of this descriptive study and identified the weak-
nesses and strengths of variables in mothers’ knowledge 
(Table 5). Finally, the related educational texts were cre-
ated to be used in the intervention processes. At the end 
and during three months follow up after intervention, 
the questions asked by the participants were answered 
through SMS. The results revealed that the participants’ 
knowledge increased considerably (Tables 5 - 8), but as ex-
pected, no meaningful statistical changes were observed 
among the control group.

Our findings showed the beneficial effect of interven-
tion on the participants, who were matched regarding 
demographic and background characteristics. There 
were no meaningful differences among the studied vari-
ables (knowledge, attitudes and practice). Hence we may 
conclude that the created difference in knowledge level 
in the two groups was rooted in education and instruc-
tions offered by the researcher. Therefore, we consider 
that the intervention is a successful procedure for study-
ing similar population and even on larger scales.

Similar studies have been reported including the in-
vestigation carried out by Sanaie et al. who concentrated 
on family-centered education to increase adherence to 
the sport program in heart disease patients following 
surgery (18), which was consistent with our results in 
regard to the efficacy of the procedure in promoting the 
knowledge and performance of the participants. Hence, 
regarding the similar results of the two studies, we may 
indicate the importance and effectiveness of the family-
centered education in health related problems, specifi-
cally in promotion of the knowledge about consuming 
more calcium rich nutrients. Kamjoo et al. investigated 
the effect of education on the knowledge of the female 
high school students in Bandar Abbas. The purpose of the 
study was to prevent osteoporosis. The results showed 
that the subjects’ knowledge increased considerably af-
ter educational intervention, whereas there appeared no 
significant changes among the students of the control 
group (19). Their results were in agreement with those of 
Sanai Nasab et al. (20) and confirmed the efficacy of the 
educational program in enhancing the knowledge, atti-
tude and performance of the participants.

Using the same procedure and approach, comparable 
results were obtained from intervention procedures 
revealed that education affects the members of the test 

cases but had no influence on the control group (Tables 
5, and 8). Therefore, the intervention has been efficient in 
promoting a positive approach toward the importance 
of consuming calcium containing foods among the test 
group. Accordingly, it may be concluded that the educa-
tional interventions had positive effect on the mothers’ 
approach towards increasing consumption of calcium, 
body’s daily need to calcium and other associated prob-
lems (Table 8).

Therefore, regarding the importance of knowledge, we 
can suggest that the type of education, the education 
program used, mode of follow up and answering the par-
ticipants’ questions after the intervention is a successful 
method and could be extended to similar situations and 
even on larger scales.

Among the similar studies we may point to that of 
Zhang et al. (21), who investigated the effect of education 
on osteoporosis prevention. Amini (22) also studied the 
effect of health education on promoting feeding behav-
iors that prevent osteoporosis among the female adoles-
cents in Chabahar. This study showed that educational 
programs based on model and targeted ability changed 
attitude and reminded them as effective interventions 
in health. So again the importance and effectiveness of 
interventions to change attitudes through educational 
interventions is emphasized.

In this study, we measured the performance changes 
among the female members of the families which are 
under study, rather than among participating mothers, 
concerning the calcium intake. In other words, we mea-
sured indirect education-related changes which in turn 
indicates the variations in performance among mothers 
or families; because increase of mothers’ knowledge as 
the house managers and regulator of family nutrients 
basket would affect the behavior of the other family 
members, including fathers as providers of food sup-
plies. After conducting the foregoing procedures, we 
attempted to determine the efficient performances con-
cerning the addition of calcium rich nutrients to the 
family basket in relation to increasing such nutrient 
intake, specifically by the girls. Two variables of knowl-
edge and approach were considered in the educational 
interventions which aimed at determining the changes 
from consuming nutrients by the female members of 
the families. Unexpectedly, the results showed no statis-
tically meaningful changes in girls’ performance (Tables 
6 and 8). Regarding the amount of changes despite of 
meaningful changing amounts, we may point to the 
discrepancies in the test group which is rooted in defi-
ciency of changes in attitude and knowledge of moth-
ers or other family members. This can be explained by 
the fact that despite education efficiency in promot-
ing the knowledge and attitude, they are not sufficient 
at least for the target population. Therefore, emphasis 
should be placed on conducting more effective proce-
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dures including environmental intervention or health 
promotion strategies. The other cause for insignificant 
changes regarding calcium rich-foods can be insuffi-
cient sample size.

Shojaezadeh et al. (23), Amini (22), and Damore et al. 
(24) did not achieve desired performance through educa-
tional intervention as in our model. Reicks et al. (25) who 
examined calcium intake interventions in families con-
cluded that the interventions positively affected calcium 
intake in all nutrients groups, a finding contrary to our 
results. The differences may be attributed to the cultural 
characteristics of the studied populations. Also there are 
other reports which are in disagreement with our find-
ings including those of Bohaty et al. (26), Francis et al. 
(27) and Shamsi et al. (28). Therefore, more educational 
interventions are suggested to explain the reasons for 
unsuccessful performances and to implement appropri-
ate environmental interventions.
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