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Abstract
Summary  The objective of this study was to examine the effectiveness of an osteoporosis prevention program on knowledge 
and perception of self-efficacy in adopting preventive osteoporosis behaviors in premenopausal women working in seden-
tary occupations. Results show the improvement in knowledge and self-efficacy was statistically significant respectively 
(p < 0.001) and (p = 0.001).
Introduction  The main purpose of the study was to evaluate the effectiveness of an osteoporosis prevention educational 
program on knowledge and perception of self-efficacy in adopting preventive osteoporosis behaviors in Tunisian premeno-
pausal women working in sedentary occupations.
Methods  A quasi-experimental pre-post intervention study design. Our study population was composed of female employ-
ees, aged 35–50 years, of a company located in the industrial zone Sousse, situated in the center East of Tunisia. Three data 
collection methods were used: a questionnaire exploring socio-demographic characteristics and anthropometric measures, 
the Osteoporosis Knowledge Test, and the Osteoporosis Self-Efficacy Scale. The intervention consisted of an educational 
program relating to the promotion of calcium intake and physical activity. We are referred to the “Health Belief Model.”
Results  A survey conducted on 97 women. Only 81 subjects completed the study and are included in data analyses. The total 
knowledge score regarding osteoporosis improved by + 14.57 which corresponds to percentage of 109% between the pre- 
(T1) and post-test (T2). This improvement in knowledge was statistically significant (p < 0.001), going from 13.41 ± 3.94 at 
T1 to 27.98 ± 2.49 at T2. The total osteoporosis self-efficacy score has increased by + 9.56, or a percentage of 15% between 
the pre- and post-test. This improvement in self-efficacy was statistically significant (p = 0.001), going from 64.18 ± 20.84 
at T1 to 73.73 ± 14.35 at T2.
Conclusion  It is important to create an appropriate environment for the adoption of favorable behaviors to healthy bones and 
to promote health education with political commitment and collaboration with different sectors.
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Introduction

Osteoporosis is defined as a systemic skeletal disease 
characterized by low bone mass and microarchitectural 
deterioration of bone tissue, with a consequent increase 
in bone fragility and susceptibility to fracture [1]. Curtis 
et al. (2017) have reported that osteoporosis is an impor-
tant public health problem worldwide, even in developing 
countries [2]. Globally, one in three women and one in five 
men aged 50 years or older will suffer from an osteoporotic 
fracture [3]. Each year, with the aging of the population, 
the prevalence of osteoporosis increases significantly and 
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it contributes to about 9 million fractures [3]. Tunisia, a 
lower middle-income country, is not spared from this major 
public health problem. The prevalence of postmenopausal 
osteoporosis in Tunisian women over 50 years old is 23.4% 
[4]. The prevalence of osteoporosis was higher in the elderly 
population and in particular, after menopause, in women, 
due to the acceleration of estrogen deficiency [5, 6].

The morbidity of osteoporosis is reflected in the incidence 
of fragility fractures; in fact, in the European Union, in 2010, 
3.5 million new osteoporotic fractures were recorded [7]. 
The 2011 audit on the epidemiology, costs, and burden of 
osteoporosis in Middle East and Africa estimated that in 
Tunisia, the number of osteoporotic hip fractures in 2010 
was 3164 cases in persons aged 50 years or over. This num-
ber is projected to reach 5101 by 2020 and 8850 by 2039 [8].

Osteoporosis also contributes to mortality [9]. In France, 
one in five women died within a year of being hospitalized 
for a femoral neck fracture [10].

Complications of osteoporosis also increase health care 
expenditures. In 2010, the direct cost of osteoporosis in 
Europe was estimated to be 37 billion euros (US$40 bil-
lion). These costs are expected to increase by 25% by 2025 
[7]. The 2011 audit on the epidemiology, costs, and burden 
of osteoporosis in Middle East and Africa cited that in Tuni-
sia, direct hospital costs for osteoporotic hip fractures have 
been estimated at €4 million [8]. In 2013, Dutch researchers 
evaluated the total cost incurred by clinical fractures in 116 
osteoporotic patients aged 50 years or older. The indirect 
expenses accounted for half of the total cost [11].

Insufficient awareness of osteoporosis and lack of edu-
cational programs to prevent osteoporosis are among the 
important reasons for osteoporosis [12].

A large body of research has investigated the role of 
knowledge in preventing the development of osteoporosis 
and has reported that female nursing students or workers 
have severe knowledge deficits, and educational interven-
tions are useful for increasing knowledge [12, 13]. Many 
studies indicated health behavior change is more likely to 
occur when person-centered interventions are designed to 
increase knowledge, health beliefs, skills, and abilities [14]. 
Katherine et al. (2018) have shown that knowledge alone is 
not enough to initiate preventive behaviors. We just have to 
recognize that improving knowledge and self-efficacy is just 
one step in desired behavioral change. Ultimately, both are 
necessary components of education that can be facilitated by 
health care providers [15]. Therefore, health education based 
on improving self-efficacy can positively affect osteoporosis 
preventive behavior [12, 16, 17]. Self-efficacy is the personal 
belief in one’s own ability to perform an action [18].

McLendon and Woodis showed in their study in 2014 that 
young (less than 50 years old) and premenopausal women can 
increase their peak bone mineral density and reduce the risk of 
osteoporosis later in life by following preventive measures [19].

A workplace osteoporosis prevention intervention pro-
gram significantly improved calcium intake and weight-
bearing physical activity in adult (aged 25–49 years) and 
sedentary women [20, 21]. Therefore, premenopausal and 
sedentary women are the most at-risk populations and a tar-
get group for osteoporosis prevention.

The objective of this study was to evaluate the effective-
ness of an osteoporosis prevention educational program on 
knowledge and perceived self-efficacy to adopt osteoporo-
sis preventive behavior in Tunisian premenopausal women 
working in sedentary occupations.

Methods

Study design

A single-group quasi-experimental pre-post intervention 
study was conducted in 2019 on a group of female partici-
pants who were selected and asked to complete pre- and 
post-intervention questionnaires.

Study population

Our study population was composed of female employees 
of a company located in the industrial zone Sousse, situated 
in the center East of Tunisia.

In order to select the field of the study, a sampling by 
reasoned choice was favored [22]. This consisted of select-
ing a participating location where women work in sedentary 
occupations for up to 8 h of paid work during the study 
period (7 months) for recruitment of female employees to 
participate in data collection and pre-post intervention activ-
ities. Variables were measured before and 3 months after the 
intervention (a stopping period and effect latencies). At the 
firm level, women were selected using non-probability and 
accidental sampling [22].

The sample size estimate was based on a 5% signifi-
cance level and 80% study power, to detect a 20% differ-
ence in knowledge level between pre- and post-intervention. 
According to a 2015 experimental study, before an osteopo-
rosis prevention educational program, Jordanian women in 
the group had moderate knowledge (42%) [23]. We added 
20% to account for non-responders and dropouts. Thus, 97 
women are needed in the experimental group (according to 
Biosta TGV).

Eligibility criteria

The inclusion criteria were volunteered healthy, premeno-
pausal women aged 35–50 years and worked in a sedentary 
job (at least 50% of working hours).

The exclusion criteria were as follows: Participants had a 
pathology that could induce osteoporosis. The most common 
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causes of secondary osteoporosis include gastrointestinal 
disorders, endocrinopathies, hematological disorders, renal 
disease, and autoimmune disorders.

The excluded disorders included menopause (no men-
ses > 12 months), known osteoporosis, hysterectomy, oopho-
rectomy, hormone replacement therapy, corticosteroid ther-
apy, prior osteoporosis education, or current pregnancy.

Data collection

The variables studied are related to knowledge and percep-
tion of self-efficacy in adopting an osteoporosis preven-
tive behavior as well as the factors that can influence them 
(such as age, educational level, income, living environment, 
and medical histories: anemia, a stomach ulcer, allergic, 
migraine, asthma, diabetes) in relation to osteoporosis.

Data were collected by three measurement instruments:

A questionnaire on socio-demographic characteristics, 
medical histories, and anthropometric measurements 
(weight and height).
The revised Osteoporosis Knowledge Test (OKT).
The Osteoporosis Self-Efficacy Scale (OSES).

These measures were distributed by researchers (the principal 
investigator and two pre-trained health professionals) to all par-
ticipants in face-to-face interviews in the company’s infirmary.

The validation of the English versions of the OKT and 
OSES in Arabic, in the Tunisian socio-cultural context, was 
carried out using a method inspired by Vallerand’s (1989) 
cross-cultural validation [24].

In this perspective, after having carried out the first three 
steps of Vallerand’s method, preparation of the preliminary 
version and its evaluation and modification by committee 
approach as well as the evaluation of the experimental ver-
sion by pre-testing, we were interested in the content validity 
and the reliability evaluation of both instruments. Validity 
and reliability showed that the Content Validity Index (CVI) 
of the translated OKT is equal to (0.87). This score is con-
sidered acceptable. The OKT showed satisfactory internal 
consistency (α = 0.735) and excellent reliability as intraclass 
correlation coefficient (ICC = 0.953).

The CVI of the OSES translated into Arabic is equal to 
(0.807). Thus, the statements of the (OSES) measure the 
concepts under study. The OSES showed good internal con-
sistency (α = 0.880) and excellent reliability as intraclass 
correlation coefficient (ICC = 0.994).

The reliability and validity of the revised OKT were 
proven. The revised OKT consists of two subscales assess-
ing knowledge about appropriate activity for osteoporosis 
prevention (items 1–17 and 30–32) and the subscale about 
nutrition (items 1–11 and 18–32) [25].

The OSES is a 12-item visual analog scale composed 
of two subscales: the OSES-Physical Activity (items 1–6) 
and the OSES-Calcium (items 7–12). The reliability and 
validity of the original OSES have been proven [26].

The intervention program

The “Health Belief Model” (HBM) guided the design and 
implementation of the intervention program [18]. The 
osteoporosis educational program was developed by the 
principal investigator according to contemporary empirical 
knowledge and guidelines from the International Osteopo-
rosis Foundation (IOF), 2017 [27].

The different activities were health education sessions 
related to the promotion of calcium intake and physical 
activity. The intervention lasted 2 months (July, August 
2019). Each woman received four 1-h health education 
sessions during 1 month. These sessions were conducted 
in a conference room located within the company. We have 
obtained permission from the director of the company to 
organize these education sessions during the participants’ 
working time (the last hour of their professional activities).

The women’s education was provided by the researcher 
and experts (a nutritionist and a physical medicine-reha-
bilitation physician). Each session consisted of screenings 
of scenarios, slides (PowerPoint), and face-to-face lectures 
using the discussion method (questions and answers), as 
well as posters and educational brochures. The detailed 
protocol of the intervention was published [28].

To ensure the reproducibility of the intervention, the 
interveners as well as the supports were the same for the 
four groups. The course of the sessions respected the steps 
and the scheduled times. Training is offered to all interven-
ers who implement this intervention program in order to 
minimize inter-individual variability.

To promote compliance, wall posters relating to the 
promotion of calcium intake and physical activity were 
displayed throughout the intervention in the company.

After advice from experts in preventive medicine, all 
intervention activities and educational materials were 
adapted to the socioeconomic and cultural habits of the 
female employees. To maintain and improve the activity of 
the experimental group, telephone messages in educational 
text about osteoporosis were sent to the participants during 
1 month of follow-up. Each woman received 32 messages 
relating to risk factors for osteoporosis, physical activ-
ity, the promotion of calcium intake, and the general area 
including information on diagnosis, treatment, and bone 
development.
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Ethical considerations

The study has been approved by the Ethic Committee of 
Sahloul University Hospital. Authorization was obtained 
from the corresponding author to use the questionnaires. In 
addition, we acquired permission from the Sousse occupa-
tional medicine group and from the director of the company. 
Informed consent was obtained from all individual partici-
pants included in the study. The women were willing to par-
ticipate and free to withdraw. Finally, we respected the con-
fidentiality, the rights, and the integrity of the participants.

Statistical analysis

The chi-square test (X2) was used for the comparison of 
qualitative variables. For the comparison of medians, non-
parametric tests were applied for the comparison of ranks via 
the Mann–Whitney-Wilcoxon test and the Kruskal–Wallis 
test, depending on the indication for independent or paired 
samples.

The accepted confidence interval was 95%, and the sig-
nificance level was set at p < 0.05 for all comparisons.

Results

Response rate

Before the intervention began, the study population con-
sisted of 97 premenopausal women. After the intervention, 
only 81 women participated in the study. The response rate 
was 83.5%.

Analyses were only performed on the 81 women that 
completed the study.

Socio‑demographic characteristics

A total of 81 female participants completed the study. The 
women had a mean age of 40.27 ± 3.58 years. One in ten par-
ticipants had a university degree. The proportion was 11.1%. 
Almost all the interviewed women had an average income 
(between 403.104 and 1209.312 dinars/month, i.e., between 
144.17 and 432.50 dollar US/month). The proportion was 
96.3%. Most of participants resided in urban areas (93.8%). 
59.3% of the participants had medical histories: 19.8% were 
anemic, 18.5% had a stomach ulcer, 16% were allergic, 8.6% 
complained of migraine, 3.7% had asthma, and 3.7% had 
diabetes (Table 1).

aMedical histories: anemic, stomach ulcer, allergic, 
migraine, asthma, and diabetes.

Therefore, the values reported in the pre-test were for 
the 81 participants who completed the post-intervention 
questionnaire.

Evolution of knowledge about osteoporosis 
according to the Osteoporosis Knowledge Test

The total knowledge score regarding osteoporosis had 
improved by + 14.57, i.e., 109% increase between the 
pre-test (T1) and post-test (T2). Indeed, this improvement 
in knowledge was statistically significant (p < 0.001), 
increasing from 13.41 ± 3.94 at T1 to 27.98 ± 2.49 at T2. 
Concerning the nutrition and physical activity subscales, 
the evolution was statistically significant in both cases, but 
more important for nutrition (p < 0.001) than for physi-
cal activity (p < 0.001). Actually, the mean score of the 
nutrition subscale had increased from 11.07 ± 3.56 at T1 
to 23.02 ± 2.14 at T2. In addition, the mean score of the 
physical activity subscale increased from 8.97 ± 3.03 at 
pre-test (T1) to 17.41 ± 1.56 at post-test (T2) (Table 2).

An improvement in knowledge about osteoporosis had 
concerned all participants. The 2-month intervention 
significantly improved knowledge on calcium intake and 
physical activity.

Data in Table 3 reflect change following intervention 
results (Table 3).

Socio-demographic characteristics had no statistically 
significant influence on the development of knowledge 
about osteoporosis. The p values in (Table 3) represent non-
significant differences between age groups on total score 
change, PA score change, and calcium score change, then 
non-significant effects of educational level, income, living 

Table 1   Distribution of the participants according to their socio-
demographic characteristics (N = 81)

Number Percentage

Age (years)
   35–39 39 (48.1)
   40–44 29 (35.8)
   45–50 13 (16)
Educational level
Primary 18 (22.2)
Secondary 54 (66.7)
University 9 (11.1)
Income (dinars/month)
Low - -
Average 78 (96.3)
High 3 (3.7)
Living environment
Urban 76 (93.8)
Rural 5 (6.2)
Medical histories
Without Hx a 33 (40.7)
With Hx 48 (59.3)
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environment, and medical histories on total score change, 
PA score change, and calcium score change (Table 3).

Evolution of osteoporosis self‑efficacy according 
to the Osteoporosis Self‑Efficacy Scale

The total score of osteoporosis self-efficacy had improved 
by + 9.56, i.e., 15% increase between pre- and post-test. This 
improvement was statistically significant (p = 0.001) from 
64.18 ± 20.84 at T1 to 73.73 ± 14.35 at T2 (Table 4).

Concerning the OSES subscales, the evolution was sta-
tistically significant in both cases but more important for 
calcium (p = 0.002) than for physical activity (p = 0.039). 

The mean score of the calcium subscale had increased 
from 65.45 ± 24.99 at T1 to 76.54 ± 14.53 at T2. The mean 
score of the physical activity subscale was improved from 
62.90 ± 26.31 at pre-test to 70.93 ± 17.68 at post-test (Table 4).

A positive change in the perception of self-efficacy was 
observed in 61.7% (n = 50) of cases.

The evolution of the perception of self-efficacy in 
adopting an appropriate physical activity for the preven-
tion of osteoporosis was influenced by the age of the par-
ticipants (p = 0.019). The overall difference of PA score by 
age groups is statistically different, with an overall p value 
of 0.019 (Table 5).

Table 2   Evolution of knowledge 
about osteoporosis according to 
Osteoporosis Knowledge Test 
(N = 81)

a Standard deviation
b Wilcoxon W test
c sub-scale
d Osteoporosis Knowledge Test

OKT Mean score ± SDa Change in score Percent 
change 
(%)Pre-test Post-test p-valueb

S-Sc physical activity 8.97 ± 3.03 17.41 ± 1.56  < 0.0001  + 8.44 94
S–S nutrition 11.07 ± 3.56 23.02 ± 2.14  < 0.0001  + 11.95 108
OKTd total 13.41 ± 3.94 27.98 ± 2.49  < 0.0001  + 14.57 109

Table 3   Change following 
intervention results by 
certain factors of total score 
and subscale score of the 
Osteoporosis Knowledge Test 
(N = 81)

*Change value = post-test value – pre-test value
a Kruskal-Wallis test for independent samples
b physical activity
c medical histories (anemic, stomach ulcer, allergic, migraine, asthma, and diabetes)

PAb score change* Calcium score change* Total score change*

N Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Age (years)
   35–39 39 8.4 (3.6) 0.94a 11.8 (4.1) 0.83a 14.5 (4.8) 0.78a

   40–44 29 8.5 (3.4) 12.0 (4.3) 14.3 (4.9)
   45–50 13 8.5 (2.8) 12.4 (4.4) 15.4 (4.8)
Educational level
Primary 18 9.6 (3.1) 0.22a 12.4 (4.7) 0.74a 15.2 (4.9) 0.70a

Secondary 54 8.0 (3.6) 11.9 (4.1) 14.4 (5.0)
University 9 9.0 (1.7) 11.7 (4.0) 14.1 (3.5)
Income
Average 78 8.4 (3.4) 0.84 12.0 (4.2) 0.51 14.7 (4.8) 0.38
High 3 9.0 (-) 10.0 (5.2) 12.3 (2.9)
Living environment
Urban 76 8.5 (3.3) 0.65 12.0 (4.3) 0.52 14.6 (4.8) 0.57
Rural 5 7.2 (4.5) 11.0 (3.1) 13.4 (4.7)
Medical histories
Without Hxc 33 8.3 (2.7) 0.64 11.4 (4.1) 0.34 13.9 (4.4) 0.27
With Hx 48 8.5 (3.8) 12.4 (4.2) 15.0 (5.0)
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This difference was especially identified in women aged 
between 35 and 39 years than those aged between 45 and 
50 years (p = 0.006).

The p values in (Table 5) represent there were differences 
in calcium score change in urban and rural groups as well as 
differences in total and calcium scores between women with 
and without medical histories.

The living environment and medical histories had a sig-
nificant influence on the self-efficacy to adopt an osteoporosis 
preventive behavior linked to a diet rich in calcium (p = 0.007). 
This development was most noticeable among participants of 
rural origin and with medical histories (Table 5).

On the other hand, an improvement in self-efficacy in 
adopting an osteoporosis preventive behavior was statistically 
influenced by the existence of medical histories (p = 0.018).

The medical histories emerged as a factor encouraging 
the adoption of a diet rich in calcium in our population 
(p = 0.007) (Table 5).

This intervention study demonstrates the positive impact 
this educational program can have on the perception of self-
efficacy in adopting an appropriate physical activity for the 
prevention of osteoporosis and on the self-efficacy to adopt 
an osteoporosis preventive behavior linked to a diet rich in 
calcium in women age 35–50 at risk for osteoporosis. The 
2-month intervention significantly improved the self-efficacy 
in adopting an osteoporosis preventive behavior. Data in 
Table 5 reflect change following intervention results (Table 5).

Table 4   Evolution of the total 
score and subscale scores of 
the Osteoporosis Self-Efficacy 
Scale (N = 81)

a Standard deviation
b Wilcoxon W test
c Osteoporosis Self-Efficacy Scale

OSES Mean score ± SDa Change in score Percent 
change 
(%)Pre-test Post-test p-valueb

OSESc physical activity 62.90 ± 26.31 70.93 ± 17.68 0.039  + 8.04 13
OSES calcium 65.45 ± 24.99 76.54 ± 14.53 0.002  + 11.11 17
OSES total score 64.18 ± 20.84 73.73 ± 14.35 0.001  + 9.56 15

Table 5   Change following 
intervention results by 
certain factors of total score 
and subscale score of the 
Osteoporosis Self-Efficacy 
Scale (N = 81)

*Change value = post-test value – pre-test value
a Kruskal-Wallis test for independent samples
b physical activity
c medical histories (anemic, stomach ulcer, allergic, migraine, asthma, and diabetes)

PAb score change* Calcium score change* Total score change*

N Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Age (years)
   35–39 39 14.1 (25.8) 0.019a    14.8 (27.1) 0.35a 14.5 (23.3) 0.14a

   40–44 29 6.6 (28.6) 5.6 (22.4) 6.1 (17.8)
45–50 13  − 7.2 (24.0) 12.2 (30.6) 2.5 (22.8)
Educational level
Primary 18 8.4 (21.1) 0.52a 14.1 (27.2) 0.95a 11.3 (19.6) 0.80a

Secondary 54 6.8 (29.4) 10.5 (26.9) 8.6 (22.7)
University 9 14.7 (27.1) 8.6 (20.6) 11.6 (21.7)
Income
Average 78 8.0 (27.4) 1 10.8 (26.6) 0.28 9.4 (21.9) 0.71
High 3 8.1 (28.5) 18.6 (4.9) 13.3 (16.6)
Living environment
Urban 76 8.2 (27.2) 0.88 9.1 (25.4) 0.007 8.7 (21.5) 0.16
Rural 5 5.3 (31.2) 41.2 (17.2) 23.2 (22.9)
Medical histories
Without Hxc 33 6.3 (28.3) 0.42 2.2 (22.2) 0.007 4.2 (21.3) 0.018
With Hx 48 9.2 (26.8) 17.2 (27.1) 13.2 (21.4)
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Discussion

Prevention of osteoporosis is the main strategy to fight this 
disease and its complications. This should begin in adoles-
cence and should target modifiable risk factors [19]. This 
study provides further confirmation of the concept that an 
educational program may be effective in helping individuals 
understand how to maintain bone health. In fact, the Health 
Belief Model (HBM) is conceptual framework in health 
behavior research, both to explain change and maintenance 
of health-related behaviors and as a guiding framework for 
health behavior interventions [18]. This conceptual frame-
work contains several primary concepts susceptibility, seri-
ousness, threat, benefits and barriers to a behavior, and cues 
to action, and, most recently, includes self-efficacy [18].

We have proved that improvement in knowledge 
was statistically significant (p < 0.001), going from 
13.41 ± 3.94 at T1 to 27.98 ± 2.49 at T2. Also, we have 
showed that improvement in self-efficacy was statistically 
significant (p = 0.001), going from 64.18 ± 20.84 at T1 to 
73.73 ± 14.35 at T2.

We have demonstrated that our program had a benefi-
cial effect on women’s knowledge significantly. Moreover, 
Malakeh et al. (2015) showed in their randomized con-
trolled trial that the knowledge of Jordanian women and 
teachers improved significantly in the intervention group, 
compared to the control group [23].

These results are comparable with those of the study by 
Endicott (2013) who showed that the knowledge of Eng-
lish-speaking and perimenopausal women about osteopo-
rosis prevention significantly increased (p < 0.001) [17]. 
The author also demonstrated the importance of starting 
education about osteoporosis risk factors and preventive 
measures as early as possible in the perimenopausal years 
because this can reduce morbidity later in life [17].

The effectiveness of osteoporosis prevention interven-
tions was demonstrated in the quasi-experimental study 
by Abo El Matty Shahbo et al. (2016). The authors proved 
that knowledge about osteoporosis increased significantly 
(p < 0.05) after the intervention in female Egyptian stu-
dents and female employees, respectively [12].

Physical activity and adequate calcium intake are 
among the most recommended measures for osteopo-
rosis prevention [29]. Regarding the OSES subscales, 
the change was statistically significant in both cases but 
greater for calcium (p = 0.002) than physical activity 
(p = 0.039). Dutto et al. (2021) showed that sedentary pre-
menopausal women engaging in 6 months of high-impact 
aerobic exercise improved bone mineral density in the cal-
caneus, lower leg, and lumbar spine 2 [30]. But, Pender 
(2011) showed that physical activity is not considered an 
appropriate activity for women in some ethnic groups [31].

Our study showed that predictor of the evolution of the 
perception of self-efficacy in adopting an appropriate physi-
cal activity for the prevention of osteoporosis among woman 
was the younger age. This difference was especially identi-
fied in women aged between 35 and 39 years than those aged 
between 45 and 50 years (p = 0.006). The advancing age is 
certainly associated with more fatigue sensation, which may 
decrease patient’s level of commitment to physical activity. 
In agreement with this finding, Hanan Saied et al. (2011) 
found a negative relationship between age and commitment 
to physical activity [32].

Adequate calcium intake is another factor in the preven-
tion of osteoporosis. The mean score change of a calcium 
subscale was significantly higher in women from a rural 
background and those with medical histories. Our study 
is comparable to the article by Janiszewska et al. (2016), 
which identified the influence of living environment on 
perceived self-efficacy to adopt a calcium-rich diet. The 
authors observed that Polish women living in small towns 
were characterized by a significantly higher sense of self-
efficacy. They more often reported the intention to consume 
calcium-containing products than women in the countryside 
or in the big city [33]. In our study, the evolution of the total 
self-efficacy score was significantly different according to 
the existence or not of medical histories (p = 0.018) since 
the evolution of osteoporosis self-efficacy in women with 
medical histories was significantly higher. This is one of 
the strengths of our study because this result has not been 
obtained by other programs. Endicott (2013) showed that 
there were no statistically significant results regarding self-
efficacy between the two groups of women with and without 
family medical histories [17].

Other studies corroborate our findings. Jeihooni et al. 
(2016) in a randomized controlled trial showed that Iranian 
women’s perceived self-efficacy was significantly improved 
in the intervention group, compared to the control group [34]. 
Tan et al. (2016) conducted a randomized controlled trial in 
16 workplaces in Singapore. The authors showed that there is 
an increase in the self-efficacy of sedentary women to adopt 
osteoporosis preventive behavior compared to the control 
group [21]. The workplace is a favorable place for health edu-
cation. For many adults, the workplace is a key environment 
for being physically active and reducing sedentary behavior. 
Increased physical activity throughout the workday can help 
increase productivity as well as reduce injuries and absen-
teeism [35]. Workplace health promotion programs aiming 
to improve individual quality of life and nutrition and/or 
increase physical activity generate financial savings in terms 
of reduced absenteeism and medical costs [35].

Currently, it is recognized that osteoporosis prevention 
intervention actions in the community and occupational set-
tings have a definite effectiveness on increasing calcium 
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intake, practicing weight-bearing physical activity, and thus 
decreasing the prevalence of osteoporosis [21, 34, 36].

Among the methodological limitations of our study, the 
absence of a comparison control group made this design 
delicate for obstacles to internal validity. To avoid the causal 
relationships being limited, we have paid attention to the 
main sources of disability (or bias) [22]. In order for the 
maturation process to have less influence on the results 
obtained, the research was extended over a short period of 
time (7 months) to participate in data collection and pre-post 
intervention activities [22]. It should be noted that in the 
context of the study, the various sources of possible compet-
ing explanations were almost absent since women did not 
participate in parallel in other educational programs [22].

Although the sampling was non-probability and it was 
accidental (for convenience), to control selection bias, eli-
gibility criteria have been established to better maintain the 
homogeneity of the sample.

One of the strengths of this study is the credibility of 
results, since information bias was prevented by using meas-
urement instruments that are reliable and validated in the 
Tunisian context. Data collection was carried out by a princi-
pal investigator and two pre-trained health professionals. The 
use of two measuring instruments allowed us to better inter-
pret the data. The results give an overview of a large fringe 
of the population knowing that in Tunisia, the workplaces are 
increasingly extended in large cities and coasts. Finally, the 
recommendations arising from the analysis of the results are 
targeted and adapted to the Tunisian context. Thus, the pro-
gram is well studied by experts based on a literature review; 
therefore, it is best suited to the Tunisian context.

Conclusion

Our results show the effectiveness of an osteoporosis preven-
tion intervention program in promoting and adopting healthy 
and sustainable lifestyles among Tunisian premenopausal 
women working in sedentary occupations.

It is important to create an appropriate environment for 
the adoption of favorable behaviors to healthy bones and to 
promote health education with political commitment and 
collaboration with different sectors.

The potential of the intervention to prevent osteoporo-
sis would be more accurately assessed using bone mineral 
density densitometry or other biomarker measures of bone 
remodeling. Resource and feasibility limitations precluded 
these possibilities in this work. This is an important consid-
eration for future studies in this area.
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