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D ABsTRACT

Objective: To study the effect of nutritional counseling according to health
belief model (HBM) for osteoporosis preventive behaviors in women referring
to health centers in Hamadan City, Iran.

Methodology: This quasi-experimental research was performed among 80
women, which were allocated randomly into two groups of forty-members
each of cases and controls. All participants filled the written informed consent.
Four educational session classes were performed in the case group. Through
three stages (before interposition, immediately after interposition, and two
month after interposition) these groups were evaluated. Analysis of the data
was performed by SPSS/18, using t test, chi square test, Fisher and repeated
measurement test. P-value was considered significant if it was less than 0.05.

Results: Important difference was not observed among the two groups in
terms of age, menarche age, education, job and BMI. There was no consider-
able difference among the two groups in terms of the average scores of the
different structures of this model before the intervention. Mean scores of the
awareness and various structures of the model (perceived vulnerability, per-
ceived severity, perceived benefits, perceived barriers and performance) were
enhanced considerably in the case group over time (immediately after and
two month) after interposition (P <0.05).

Conclusion: Based on HBM, the training has positive impact on information,
opinions and performances of females about osteoporosis and its prevention.
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D 'NTRODUCTION

teen girls. Interpositions should concentrate on rec-
ognizing barriers of consuming calcium and physical

The symptoms of osteoporosis, which is a systemic
skeletal illness, are decreasing bone mass, bone struc-
ture deterioration, enhancing bone fragility, and en-
hancing risk of fracture. The osteoporosis prevention
in females is one of the main subjects in World Health
Organization. Osteoporosis is one of the recent century
disasters. It is a disease that millions of people around
the world suffer from it. This silent epidemic disease of
present age has no symptoms before it first presents
with a bone fracture unless it is prevented and cured,
and approximately one - fifth of women with osteo-
porosis are diagnosed through bone fracture’. The ex-
panded health belief model seems to be suitable for
prediction of prevention behaviors of osteoporosis in
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activity and enhancing the beliefs in the capability for
overcoming them?.

A meta-analysis conducted in Iran by Irani et al
showed that, the osteoporosis prevalence was 0.17
(95% Cl: 0.13, 0.20) in lumbar spine, while the osteope-
nia prevalence was 0.35 (95% Cl: 0.30, 0.39). The prev-
alence was more in older age subjects, in females, and
in the northern regions of the country, with a growing
trend recently®. Today, osteoporosis is a major threat
in the world and its annual deaths are more than that
of various types of cancer®. Prevalence of the disease
among women is on the rise; one out of every three
women and one out of every 12 men have osteoporo-
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sis'. Gender, menopause, race, skeleton size, abuse of
substances such as cigarettes, caffeine, alcohol, early
menopause (before age 45) , reducing calcium intake
and physical inactivity are the main risk factors of this
disease. Family history of bone fracture as well as tak-
ing glucocorticoids over 6 months, inherited diseases
and malabsorption syndrome are secondary causes of
osteoporosis>®. World Health Organization stated that
osteoporosis is the fourth main enemy of mankind after
stroke, cancer and heart disease and the leading cause
of bone fractures in the world>’. Based on studies in
the field of osteoporosis in different parts of the world,
nearly 75 million people in Europe, Japan and America
are suffering from this disease. Osteoporosis decreases
the life quality as much or more than diabetes mellitus,
arthritis and lung disease®. This figure is very similar to
heart disease'™". Statistics show that about 10 million
people in America are affected by osteoporosis and 34
million American people suffer from low bone mass'.
The annual cost of osteoporosis-related fractures spent
in England and America is estimated to be about 18 mil-
lion dollars®. Various studies reported that 20 to 50% of
bone density changes are affected by life style, nutrition
and physical activity, female aging, body fat and family
history of bone fractures”'3'4,

Analysis of knowledge, attitude and performance of
individuals of different age and sex groups in the field
of osteoporosis in Iran and the world reflects the fact
that the knowledge, attitude and performance of these
people is not desirable>'™'. One of the most import-
ant measures is educational interventions by choosing
a model or theory with the goal of training programs.
Conditions of problem recognition and health educa-
tion without program will be useless or ineffective'’. Se-
lecting a training model will lead to start the program
and continue it in the right direction. The more the the-
oretical support for health needs exist, the greater will
be the effectiveness of health education programs'.
Regarding the subject of osteoporosis, the effective-
ness of theory — driven educational interventions will be
higher than routine educational interventions.

One of the educational models that are on the carpet
is the health belief model (HBM). This model emphasiz-
es that person’s perception creates motivation, move-
ment and behavior. According to this model, for the
adoption of preventive behaviors, individuals must first
perceive the danger of osteoporosis (perceived suscep-
tibility), then perceive the depth of the risk and serious-
ness of its different effects in physical, mental, social and
economical dimensions (perceived severity) until they
believe usefulness and applicability of preventive pro-
grams (perceived benefits) and finally take preventive
action against osteoporosis. HBM as the main frame-
work used in this study is an individual model of health
behavior study that was founded by Chbaun and Rosen
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stock in the 1950s in America and amended by Backer
and Maiman?2. This model has a role in the disease pre-
vention and based on it, the decision and motivation of
the person adopting a health behavior is due to three
categories: personal perception, behavior modification
and the likelihood of that behavior likely to lead to ac-
tion. Personal perception affects the disease perception
as well as the outcome of the health behavior. Possi-
bility of action has to do with factors which affect the
probability of adopting appropriate behavior whereas
modifying factors including demographic variables,
perceived threat and action guide, play their roles after
the appearance of personal perception'2'. The reason
of applying this model was to explain the behavior of
people who thought they would never get sick, so they
didn't accept health issues. This model was originally
developed to explain health related behaviors. Using
this model, one can design change strategies'.

HBM is appropriate for the design and implemen-
tation of educational interventions in order to prevent
disease™. There are barriers in adopting preventive be-
haviors of osteoporosis that prevent people from ac-
tions such as taking calcium. So removing these obsta-
cles in training interventions need serious attention and
emphasis. HBM is one of the few models that explore
the concept of perceived barriers affecting health be-
haviors®>?°. These facts show an urgent need to report
problems related with the osteoporosis prevention. The
current research was aimed to study the effect of nu-
tritional counseling according to health belief model
(HBM) for preventive behaviors of osteoporosis in wom-
en referring to health centers in Hamadan City, Iran.

I MmeTHODOLOGY

This quasi-experimental research was performed for
investigating the influence of intervention of nutritional
counseling (based on HBM) on the information, attitude
and performance of females referring to health centers,
Hamadan City in west of Iran.

Hundred women were interested to participate in
this research. Twenty women were omitted because of
failure for meeting inclusion criteria or decreasing in-
terest. Eighty women were stratified randomly in to two
groups and each had 40 members of cases and controls,
in order to access a uniform sample in terms of social,
economic and cultural conditions. The recruitment took
place between October 2014 and March 2015. Also, in
order to prevent the information exchange between the
two groups, only a case group or a control group was
selected from each health centre. Finally, four health
centers were considered as case groups and the other 4
centers were considered as control groups.

A standard questionnaire was used to collect data
according to HBM 2'. The first section of the question-
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naire was associated with demographic questions such
as age, family size, age of menarche, history of tobacco
consumption, body mass index, pregnancy and lacta-
tion status, contraceptive use, previous use of oral sup-
plements, employment status, education level, income,
marital status and family history of disease. To determine
the information in the osteoporosis field, a question-
naire containing 25 questions with (a=0.60) was used.
To measure the perceived susceptibility, the standard
scale contained 6 questions with («=0.70), to measure
the perceived severity, 6 questions were used with (a
=0.80), to measure the perceived benefits of adequate
calcium intake 6 questions were used with (a=0.77) and
to measure the perceived benefits of adequate calcium
intake 6 questions with (a=0.70) were used.

The questions were designed as 5 option Likert scale
ranging in 4 dimensions (susceptibility, severity, bene-
fits and barriers) from powerfully disagreement (= 1) to
intensely agreement (= 5). The questions scores were
calculated as cumulative frequency. Food Frequency
Questionnaire (FFQ) was applied for measurement of
performance according to the intake of calcium. This
questionnaire has 21 options measuring calcium in-
take including; low fat milk, fat free milk, fat milk, choc-
olate milk, yogurt, etc. The participants were asked to
complete options in the FFQ asking their average food
consumption during the last 3 months (almost never,
everyday, a week, a month, etc) 23 The amount of
calcium contained in 100 gr of each food was calcu-
lated and the monthly average of calcium intake was
obtained. According to the score obtained for different
parts of the questionnaire (knowledge, perceived vul-
nerability, perceived severity, and perceived benefits
of efficient intake of calcium) the educational content
was designed in accordance with the structures of the
HBM. Educational content was prepared tailored to the
research objectives and participant’s educational needs
(based on the pre - test).

The intervention included four consultation sessions
of 45-60 minutes®. The training sessions were held ev-
ery week in the form of 8 player groups. Every part com-
prised a mixture of lectures, group discussion, questions
and answers displays. Furthermore, at the end of the
last session, educational pamphlets were given to the
participants. Both groups were assessed immediately
after counseling sessions (second stage of intervention).
We evaluated the two groups after two months of the
intervention for examining the behavior continuity and
endurance of the given trainings (the third stage of in-
tervention).

The control subjects received no training and were
just asked to participate at the special parts for filling
out the questionnaires. Though, because of ethical
considerations, the osteoporosis was taught to these
subjects after completing the research. At the end we
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compared the results obtained in these three steps and
analyzed the collected data.

The research was conducted based on the protocol
of Helsinki declaration. The aims of the research were
clarified to females who participated in the study and
asked them to fill informed consent. Women could
leave the study at any time. The Ethical Committee of
Hamadan University of Medical Sciences approved the
research (approval number: 9311205855).

Analysis of the data was performed by SPSS/18, us-
ing t test, chi square test, Fisher and repeated measure-
ment test. P-value <0.05 was considered as significant.

D RresuLts

Eighty participants were enrolled in this research. Ta-
ble 1 demonstrates demographic and medical charac-
teristics of participants. The two groups were identical
at the beginning of the study. Kolmogorov-Smirnov test
demonstrated that two groups have no considerable
difference in terms of age, BMI, education, occupation,
parity (P>0.05). Baseline characteristics of the research
population are shown in table 1).

There were no important differences between the
two groups in terms of the average scores of the differ-
ent structures of this model before the interpolation (P>
0.05). The outcomes indicated considerable difference
between the score of knowledge, perceived vulnerabili-
ty, perceived severity, perceived benefits, and perceived
barriers of subjects in the case group before and after
intervention (p<0.001), whereas there was no consider-
able difference in control group (table 2).

However in performance, calcium intake increased
significantly two months after intervention in case
group (p =0.04). This change was not observed in con-
trol group (Table 3). According to analysis of variance
with repeated measures, the changes in mean score
of women taking calcium before, immediately after 2
months after interposition was considerable (p = 0.03,
F =26.47).

I piscussion

This study showed that one of the main ways to pre-
vent osteoporosis in communities is using community
based intervention strategies to reduce the risk factors.
This kind of intervention requires understanding of
knowledge, attitude and performance of the women in
society.

The results showed that considerable difference be-
tween the average score of information before and af-
ter the interposition in case group and their knowledge
significantly increased after the intervention that was
consistent with the other studies conducted by Khani
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et al*>, Hazavehei et al?®, Jeihooni et al'’, Gammage?and
Keramat et al?’. The results also showed that perceived
vulnerability, perceived severity, perceived benefits and
perceived barriers of intake of calcium, considerably en-
hanced after interposition based on HBM. In the pres-
ent study, the results were similar to the findings of the
study performed by Ghafari et al' and Naghashpour et
al®.

A number of earlier research stated the implemen-
tation of training programs could have a considerable
influence on the beliefs of people about osteoporo-
sis and its prevention>?®. Though, Tussing et al™ and
Sanaeinasab et al' reported that the osteoporosis per-
ceived severity did not considerably grow after educa-
tion of osteoporosis prevention. Furthermore, Jessup et
al® stated that exercise had no significant impact on
the self-efficacy levels concerning the prevention of os-

teoporosis in older females. Jung et al*® showed that
self-efficacy was the only type of HBM for improving
considerably more in the experimental group versus
the control group (p =0.05). The HBM did not mediate
changes in calcium intake.

Gammage et al reported that HBM seems to be suit-
able for prediction of prevention behaviors of osteo-
porosis for teen girls and interpositions should empha-
size on recognizing barriers of consuming calcium and
physical activity and enhancing opinions about their ca-
pability?. The findings of the present research are similar
to those of the previously published studies and also
support the nutrition education efficiency according to
the HBM for development of the information, attitude,
and practice corresponding to the intake of calcium
among women.

Table 1: Baseline features and clinical information of the research population

Characteristics Controls Cases P value
Age (years) 40.60(4.99) 40.05(4.75) 0.61
Menarch age (years) 13.18(0.98) 13.18(1.21) 1.00
Family size 4.67(1.67) 4.90(2.19) 0.60
Parity 2.60(1.55) 2.80(1.55) 0.43
Breast Feeding (%)

Yes 39.00(97.50) 38.00(95.00) 1.00
No 1.00(2.50) 2.00(5.00)

Body mass index (kg/m2) (%)

19-24 5.00(12.50) 4.00(10.00) 0.74
25-29 31.00(77.50) 29.00(72.50)

>30 4.00(10.0) 7.00(17.50)

Education (%)

Undergraduate 7 (17.50) 4 (10.00) 0.73
Postgraduate 33 (82.50) 36 (90.00)

Job (%)

Housewife 32 (80.00) 30 (75.00) 0.59
Employed 8.00(20.00) 10.00(25.00)

Smoking (%)

Yes 1.00(2.50) 1.00(2.50) 1.00
No 39.00(97.50) 39.00(97.50)

Supplement Usage (%)

Yes 31(77.50) 34(85.00) 0.57
No 9.00(22.50) 6.00(15.00)

History of Disease (%)

Yes 5.00(12.50) 6.00(15.00) 0.74
No 35.00(87.50) 34.00(85.00)

Data for continuous variables are given as mean (SD); Categorical variables data are given as frequency (percentage). P value for the difference

between groups.
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Table 2: Mean scores of knowledge and HBM components considering osteoporosis

prevention
Variable Case subjects Control subjects P- Value
(n=40) (n=40)
Pre-Test Post-Test | 2 Months | Pre-Test Post-Test | 2 Months
Later Later
15.87+4.00 | 23.30+2.52 | 20.30+2.46 | 14.95+3.91 | 17.7+2.69 | 17.32+2.73 | F=10.96
Knowledge
P<0.001
Perceived Sus- | 10.12+4.75 | 15.02+4.25 | 14.55+3.32 | 9.95+4.57 | 9.62+4.67 | 9.60+4.61 F=15.92
ceptibility P<0.001
Perceived 12.05+5.38 | 17.85+3.97 | 17.25+3.60 | 12.20+4.64 | 12.07+4.95 | 12.12+4.73 | F=13.56
Severity P<0.001
Perceived 37.62+8.02 | 42.80+£5.04 | 42.90+4.40 | 39.15+4.81 | 38.30+4.13 | 39.45+3.89 F=7.43
Benefits P<0.001
Perceived 30.35+7.93 | 34.95+5.77 | 37.80+5.18 | 27.60+6.51 | 29.32+5.36 | 28.82+5.08 F=9.61
Barriers P<0.001
The values are given as mean £ SD.

Table 3: The average score of calcium intake in women of case and control groups before and 2
months after intervention

Variable Cases Controls P- Value *
Calcium intake (grs) (n=40) (n=40)
Pre intervention 19214.12+20880.57 17005.88+22911.02 0.759
Two months after intervention 33514.93+23181.60 13356.84+16168.90 0.016
Paired t-test, P value 0.04 0.20

@ Comparison between experimental and control (Independent t- test).

D LimviTATION

The limitations of this study were as follows: the reluc-
tance of some women to participate in the study due
to multiplicity of training sessions designed, and lack
of appropriate space to hold these sessions, and self
reported questionnaires, meaning that the target group
reported the amount of calcium intake and there was
no means to verify their report.

D concLusion

HBM based training leads to enhance the average
score of females' information, beliefs, vulnerability,
perceived severity, perceived benefits, perceived bar-
riers and performance (calcium intake) due to knowl-
edge enhancement and makes women ready to adopt
preventive behaviors of osteoporosis. In current study,
structures of the model (perceived vulnerability, severi-
ty, benefits and barriers) increased in case group signifi-
cantly after intervention and women were prepared to
osteoporosis prevention.

JPMI VOL. 30 NO. 4

D RECOMMENDATIONS

There is urgent need for implementation of commu-
nity based interpositions for educating people about
the osteoporosis risks during their life. The outcomes of
the current research presented the importance of edu-
cation considering osteoporosis in females and showed
that policy creators should combine programs for pre-
vention of osteoporosis in the standard cares presented
in all centers of healthcare in Iran.
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