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Abstract Aim of the work: The current study was conducted in order to assess knowledge about

osteoporosis (OP) among women aged more than 40 years in Alexandria of Egypt as well as iden-

tifying its relation with other variables.

Patients and methods: A cross sectional survey included 532 women aged at or more than

40 years who lived in Alexandria governorate in Egypt was conducted using a self-administered

questionnaire as well as the Facts on Osteoporosis Quiz (FOOQ).

Results: The mean age of studied women was 49.92 ± 7.75 years. The majority of them (95.1%)

reported that they are familiar with OP and 77.1% perceive it as a serious disease and mass media

was the main source of information regarding OP (54.2%) among them. The mean total score of the

FOOQ was 11.3 ± 3.6. It was significantly associated with the level of education and employment

status (P = 0.001 and 0.021 respectively). Regarding the total knowledge percent score, nearly one

half of studied females (51.5%) achieved a percent score ranging from 50% to less than 75% and

18.8% of them obtained a score of 75% or higher.

Conclusions: The knowledge of OP among Alexandrian women could be considered moderate as

regards its risk factors, preventive measures and consequences. Controlling the quality of health

information provided through the mass media as well as motivating health care providers to play

a role in providing information regarding OP is recommended.
� 2015 The Authors. Publishing services provided by Elsevier B.V. on behalf of Egyptian Society of

Rheumatic Diseases. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Osteoporosis (OP) is a chronic progressive disease. It is defined

as a systemic skeletal disease characterized by low bone density
and micro-architectural deterioration of the bone tissue with a
consequent increase in bone fragility that greatly increases the

risk of fractures [1]. It is a major public health problem; it is
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estimated to affect 200 million women worldwide and causes
more than 8.9 million fractures annually [2,3]. In 2014, the
National Osteoporosis Foundation estimated that a total of

54 million adults aged 50 and older in USA are affected by
OP and low bone mass [4]. In Europe, in 2010 approximately
22 million women and 5.5 million men aged between 50 and

84 years are estimated to have OP. Middle East and Africa
showed high prevalence of hypo-vitaminosis D as well as high
fracture rates [5].

In Egypt, based on different studies, it has been calculated
that 53.9% of postmenopausal women have osteopenia and
28.4% have OP [6]. On the other hand, 26% of men have
osteopenia and 21.9% have OP [6]. Salem et al. (2000) reported

that 16.7% of 1190 Egyptian menopausal females had lumbar
OP [7]. OP awareness has increased in the last 20 years with the
introduction of several effective pharmaceutical agents for

treating those at high risk [8].
Osteoporosis is either primary or secondary of which the

primary type is the commonest form [3]. It is observed mainly

in postmenopausal women in the form of postmenopausal OP
[1,9]. Secondary OP is a complicating feature of its primary
cause [1,10,11]. There are several factors associated with higher

risk of OP [12,13]. On the other hand, several measures are
known to increase bone mineral density and decrease the risk
of fractures [14,15]. Osteoporosis is an under-diagnosed dis-
ease [16,17]. Yet prevention is better than treatment and OP

is a preventable disease; the first step in its prevention is to
increase the awareness of the risk factors [18].

Several studies in different populations assessed the knowl-

edge and attitudes toward OP aiming at providing baseline
data essential for planning educational interventions in this
topic [18–21]. In Egypt, there are scanty studies that investi-

gated this area [22–24]. No recent data are available about
OP knowledge among women in Alexandria (Egypt). The cur-
rent study was conducted in order to assess knowledge about

OP among women aged more than 40 years in Alexandria of
Egypt, to identify their source of knowledge and to assess
the impact of some variables on their level of knowledge.

2. Patients and methods

2.1. Patients

A cross sectional survey including 532 women was conducted.
The target population of the study was women at or above

40 years old (peri and postmenopausal) living in Alexandria
governorate, Egypt. A convenient sample of those females –
consisting mainly of relatives and neighbors of the medical stu-

dents (who took the questionnaire sheets to their relatives to
fill them and return them back to the investigators) in Alexan-
dria Faculty of Medicine – was enrolled in the study. Women

were eligible for the study if they could read and write. Women
were excluded from the study if they were illiterate and could
not read and write. All included women gave an oral informed
consent. An approval to conduct the research was obtained

from the Physical Medicine, Rheumatology and Rehabilitation
department and Community Medicine Department as well as
the ethics committee of the Faculty of Medicine, Alexandria

University, Egypt.
2.2. Methods

The data collection was done by using a self administered
questionnaire composed of two parts. The first part included
the socio-demographic characteristics of studied females (as

age, marital status, education and occupation), their menstrual
history, family history of OP, their information source regard-
ing OP, and their perceived severity of the disease.

The second part included assessment of the level of knowl-

edge of studied females regarding OP risk factors, complica-
tions and preventive measures using the Facts on
Osteoporosis Quiz (FOOQ) [25,26]. This quiz (FOOQ) was

generated based on the OP consensus conference of the
National Institutes of Health in 2000. It is composed of 20 true
and false questions. Each question had true, false and ‘‘do not

know” options. The last option was included to avoid guess-
ing. The scoring of the answers was done as follows: one mark
was given for every correct answer and zero for every wrong

answer as well as for ‘‘do not know” responses. The total score
of FOOQ ranged from 0 to 20. Knowledge was computed as a
continuous variable using the cumulative score for each subject
based on correct responses to the 20 questions. It has a content

validity of 0.87 and an internal consistency reliability of 0.76
[25–27]. An adaptation of the FOOQ was carried out in two
questions to cope with the Egyptian culture (namely those

related to alcohol consumption and post-menopausal hor-
monal replacement therapy and replaced by two statements,
number 19 and 20, that refer to the importance of sardine as

a calcium rich food and the consequences of OP) [28–30].
Arabic translation of the FOOQ was done by a licensed
translation office.

All enrolled women were asked to complete the self admin-

istered questionnaire given to them after being provided with
all information regarding the research and they were informed
that participation in the study was totally voluntary. Privacy

and confidentiality of data were assured all through the
research work.

2.2.1. Statistical analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS, version 18.0). All qualitative variables were
described as numbers and percentages while quantitative vari-

ables as mean ± standard deviation (SD). The percent total
knowledge score was calculated. Student t-test and One-Way
ANOVA were used to compare between groups. If compar-

ison of groups showed a significant difference, Bonferroni’s
multiple comparison test (post hoc analysis) was performed.
Simple correlation was conducted using Pearson correlation
test. Five percent level of significance was used to interpret

results.
3. Results

This study included a total number of 532 women. The mean
age of studied women was 49.92 ± 7.75 years (range
40–76 years). The marital status of studied women showed that

about three quarters (75.9%, n = 404) of them were married,
16.5%, n = 87 were widows, 5.3%, n = 28 were single and



Table 2 Distribution of studied women (n= 532) regarding

their percent total knowledge score of Facts on Osteoporosis

Quiz.

Percent total knowledge score Studied women (n= 532) n (%)

0- 20 (3.8)

25- 138 (25.9)

50- 274 (51.5)

75 6 100% 100 (18.8)
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2.3%, n= 12 were divorced. Postmenopausal women repre-
sented 44%, n = 234 of studied females.

The majority of studied women (n= 506; 95.1%) reported

that they are familiar with OP, more than three quarters of
them (77.1%) perceive it as a serious disease and about
72.2% were aware of the presence of a diagnostic tool for

OP. Only 46.3% and 16.9% respectively are either worried
or very worried about getting such disease.

The main source of information regarding OP among stud-

ied women was mass media (54.2%, n = 274) (Table 1).
The mean total score of the FOOQ was 11.3 ± 3.6 ranging

from 0 to 20. Regarding the total knowledge percent score,
nearly one half of studied females (51.5%) achieved a percent

score ranging from 50% to less than 75%. On the other hand,
less than one fifth (18.8%) of them obtained a score of 75% or
higher (Table 2). Details of women’s responses to the questions

are shown in Table 3. To summarize: 75.9% and 73.3% of
studied women, respectively were aware that OP is both a pre-
ventable and treatable disease. Only 62.8% of studied women

were aware about different consequences of OP and 65% of
studied women were aware that fracture could occur due to
OP when women older than 50 years do not take preventive

measures for OP. High caffeine intake and smoking were iden-
tified as risk factors for OP by a high percentage of studied
women (72.6% and 53.4% respectively). However, positive
family history and early menopause were identified as risk fac-

tors by only 41.4% and 32.3% respectively. The beneficial
effect of physical exercise in general and walking in particular
was identified as true by 88.3% and 86.5% respectively.

Table 4 shows that the mean knowledge score doesn’t sig-
nificantly differ between different age categories (10 years
intervals) (P = 0.08). However, a positive correlation was

found between age of studied females and their knowledge
score (r = 0.129, P = 0.037). The total number of women
who reported their level of education was 520 women. The

mean total score of the FOOQ among women just able to read
and write was 9.23 ± 4.16, and among women who received
basic education 10 ± 3.38, while women who received higher
education had a mean score of 11.86 ± 3.34 and this is

statistically significant (P < 0.0001). Post HOC test reveals a
statistically significant difference between women with basic
education and those with higher education (P = 0.04) as well

as between women just able to read & write and those with
higher education (P< 0.0001). However, the difference
between read and write, and basic education is statistically

insignificant (P = 0.47).
The mean score of the FOOQ among working women was

11.96 ± 3.54 and 10.93 ± 3.57 among non-working women,
Table 1 Distribution of studied women familiar with

osteoporosis (n= 506) as regards their main source of

information.

Source of information Studied women (n= 506) n (%)

Mass media 274 (54.2)

Physician 116 (22.9)

Friends 72 (14.2)

Readings 36 (7.1)

Others 8 (1.6)

Total 506 100
and this difference is statistically significant (P = 0.021)
(Table 4).

On the other hand, the difference in mean score among

postmenopausal and premenopausal women, those who worry
from the disease and those who didn’t worry, those who con-
sider the disease severe and those who didn’t, as well as, the

women’s source of information was not statistically significant
(P= 0.5, P = 0.09, P = 0.28, P = 0.24 respectively)
(Table 4).

4. Discussion

Osteoporosis is a chronic progressive disease. It has become a
major public health problem of epidemic nature [1–3]. The aim

of this research was to assess knowledge of OP among Alexan-
drian women aged more than 40 years as well as identifying its
relation with other variables. A cross sectional survey was car-

ried out where a designed self-administered questionnaire as
well as FOOQ questionnaire were used in order to collect data.

The current study included a total number of 532 women.

The majority of studied women (n= 506; 95.1%) reported
their awareness of OP as a disease and more than three quar-
ters of them (77.1%) perceive its seriousness. Moreover, 72.2%

were aware of the presence of a diagnostic tool for OP. These
results were similar to what was reported in a study carried out
among women who attended a senior’s program in Canada,
where 93% of the studied women were familiar with the dis-

ease [21]. On the other hand, these results were higher than
what was reported in a population based study carried out in
Singapore as well as in a study carried out among rural

Turkish women (57.9%, 60.8%, respectively) [31,32]. This is
considered as a good starting point and a promising base for
the conduction of a community health education about OP

to provide sound detailed information [33]. On studying the
women’s worry of suffering from OP with aging, it was
revealed that the majority of studied women (83.1%) expressed
their worry about suffering from the disease in the future

(36.8% were very worried and 46.3% had some degree of
worry). These results are in accordance with the revealed high
percentage of both awareness of the disease and perception of

its seriousness among those women [32,34].
As regards the main source of information about OP, it was

revealed that mass media (including television, radio, newspa-

pers and magazines) was the main source of information
among more than half (54.2%) of the studied women, while
physicians were ranked as the second source of information

(22.9%). This was in agreement with what was reported in
many studies carried out among Turkish, American, Bruneian,
Indian and Singaporean women (mass media was rated as the
main source of information in 53%, 55%, 70%, 74% and



Table 3 Women’s responses to the Facts on Osteoporosis

Quiz.

Questions Answers from studied women

(n= 532) n (%)

Correct Right Wrong Don’t

know

1. Physical activity increase

the risk of osteoporosis

False 312

(58.6)

118

(22.2)

102

(19.2)

2. High-impact exercise

(weight training) improves

bone health

True 470

(88.3)

28

(5.3)

34

(6.4)

3. Most people gain bone

mass after 30 years of age

False 162

(30.5)

122

(22.9)

248

(46.6)

4. Lower weight women have

osteoporosis > heavy women

True 96

(18)

300

(56.4)

136

(25.6)

5. Most important time to

build bone strength is between

9 and 30 years of age

True 276

(51.9)

88

(16.5)

168

(31.6)

6. Normally, bone loss speeds

up after menopause

True 354

(66.6)

40

(7.5)

138

(25.9)

7. High caffeine with low

calcium intake increases the

risk

True 386

(72.6)

36

(6.8)

110

(20.6)

8. There are many ways to

prevent osteoporosis

True 390

(73.3)

38

(7.1)

104

(19.5)

9. Without preventive

measures, 20% of women

older than 50 years will have a

fracture due to osteoporosis in

their lifetime

True 346

(65)

36

(6.8)

150

(28.2)

10. There are treatments for

osteoporosis after it develops

True 404

(75.9)

44

(8.3)

84

(15.8)

11. A lifetime of low intake of

calcium and vitamin D does

not increase the risk of

osteoporosis

False 272

(51.1)

114

(21.4)

146

(27.5)

12. Smoking does not increase

the risk of osteoporosis

False 284

(53.4)

116

(21.8)

132

(24.8)

13. Walking has a great effect

on bone health

True 460

(86.5)

24

(4.5)

48 (9)

14. After menopause, women

not on estrogen need about

1500 mg of calcium (for

example, 5 glasses of milk)

daily

True 244

(45.9)

18

(3.4)

270

(50.7)

15. Osteoporosis affects men

and women

True 364

(68.4)

84

(15.8)

84

(15.8)

16. Early menopause is not a

risk factor for osteoporosis

False 220

(41.4)

114

(21.4)

198

(37.2)

17. Children 9–17 years of age

get enough calcium from one

glass of milk each day to

prevent osteoporosis

False 110

(20.7)

302

(56.8)

120

(22.5)

18. Family history of

osteoporosis is not a risk

factor

False 172

(32.3)

202

(38)

158

(29.7)

19. Sardines are rich in

calcium and vitamin D

True 376

(70.7)

34

(6.3)

122

(23)

20. Low back pain, fractures,

loss of height and loss of teeth

are complications of

osteoporosis

True 334

(62.8)

54

(10.2)

144

(27)

Table 4 The effect of studied variables on the Facts on

Osteoporosis Quiz (FOOQ) score of studied women.

Studied variable FOOQ total score

mean ± SD

Test of

significance

Age (years)

40- 10.86 ± 3.47 (F) 2.33

(P) 0.0850- 11.64 ± 3.75

60- 12.51 ± 3.84

70- 10.25 ± 2.21

Level of education (n = 520)

Read & write (n = 78) 9.23 ± 4.16 (F)10.5

(P)<0.0001*Basic educationa

(n= 30)

10 ± 3.38

Higher educationb

(n= 412)

11.86 ± 3.34

Working status (n = 518)

Working (n= 222) 11.96 ± 3.54 (t) 2.33

(P) 0.021*Not working

(n= 296)

10.93 ± 3.57

Menopause (n = 532)

Post-menopause

(n= 234)

11.5 ± 3.62 (t) 0.68

(P) 0.5

Pre-menopause

(n= 298)

11.2 ± 3.59

Worry from osteoporosis (n = 532)

Worried (n= 442) 11.5 ± 3.62 (t) 1.72

(P) 0.09Not worried at all

(n= 90)

10.49 ± 3.44

Consider the disease as serious (n = 518)

Yes (n = 410) 11.49 ± 3.7 (t) 1.07

(P) 0.28No (n= 108) 10.91 ± 3.22

Source of information (n = 498)

Mass media (n= 274) 11.21 ± 3.6 (F) 1.42

(P) 0.24Physician (n= 116) 11.95 ± 3.7

Friends (n= 72) 10.57 ± 3.36

Readings (n = 36) 12.33 ± 3.87

a Primary or preparatory education.
b Secondary education or higher.
* P significant at 60.05.
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76.4% of the studied women respectively) [31,32,35–37]. This
result should raise attention toward the content of health mes-

sages included in mass media programs, articles and advertise-
ments, as it was reported in a study conducted to assess the
quality of medical information in newspapers where it was

revealed that up to 50% of medical information posted in
newspapers was inaccurate [21,38].

So, what was revealed on studying the main source of infor-

mation regarding OP in the studied women can explain the
revealed moderate average score of OP knowledge measured
by FOOQ among them [11.3 out of 20 total score (56.5%)].
However, this score was higher than what was reported in a

study carried out among Australian women [39] and another
study carried out among rural Turkish women [32] [8.8/20
(44%) and 5.5/20 (27.5%) respectively]. On the other hand,
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this score was lower than what was reported in another two
studies, one was carried out among New Zealand women
[40] and the other was carried out among Turkish women

[18] [16.4/26 (63.1%) and 63/100 (63%) respectively]. This dif-
ference may be attributed to differences in cultures or charac-
teristics of studied women.

As regards the association between the total knowledge
score for OP and women’s age, it was found that the highest
score was among the age group of 60 to less than 70 years.

However, this was statistically insignificant (P = 0.075). But
on the other hand, there was positive correlation between
age and the total score (r = 0.129, P = 0.037) which may be
attributed to the perceived risk of developing the disease with

the advancement of age. This was in agreement with the previ-
ous study [19].

Several previous studies found that the mean knowledge of

OP was significantly higher among highly educated women
[20,31]. This was in accordance with the current study.
Moreover, the same relation was found between knowledge

score and employment status as knowledge was significantly
higher among currently working females compared to house-
wives (P is < 0.0001 and P = 0.021 respectively). These

results might be attributed to the higher socioeconomic level
of educated and working women which was associated with
easier and more access to health information of high quality.

On studying the details of FOOQ and studied women

answers, it was revealed that about three quarters of the studied
women knew that OP is a preventable and treatable disease
(73.3%, 75%). This was comparable to other studies [1,3,21].

The awareness of the preventable nature can be used as amotive
to stimulate women to accept and comply with the health edu-
cation messages regarding prevention of OP.Moreover, women

awareness of the availability of treatments for OP can be used as
a motive to increase women’s demand for diagnostic services
and increase the utilization of these services [19,27,41].

On assessing women’s knowledge regarding bone growth, it
was found that only half of the studied women (51.9%) knew
the most important time in age for bone building is between 9
and 30 years old [1]. On the other hand, studying the risk fac-

tors for OP showed that a high intake of caffeine with a low
intake of calcium was identified as a risk factor for OP by
about three quarters of the studied women (72.6%), but smok-

ing was identified as a risk factor by only about half of the
studied women (53.4%) [18,41]. Moreover, it was revealed that
most of the studied women lack knowledge about the role of

positive family history for OP as well as early menopause as
risk factors for the disease (67.7% and 58.6% respectively)
and only 18% of them were aware that weight loss and being
underweight are important risk factors for OP [1,42].

This was comparable to a Turkish study in which it was
reported that 80.4%, 67.6%, 60.4%, 53%, and 52.6% of
women respectively knew that low calcium and vitamin D in

diet, premature menopause, family history of OP, lack of activ-
ity and smoking are risk factors for OP [18]. However, a
minority of them determine that underweight (29.3%) is a risk

factor for OP [18]. These figures were much higher than those
reported in an Iranian study, in which only 31.7%, 45.3%,
28.5% and 62.6% indicated low calcium consumption in diet,

premature menopause, hereditary factors and smoking consid-
ered risk factors for OP [41].

There was also a marked lack of knowledge among studied
women regarding the proper amount of milk that should be
given to children as well as postmenopausal women in order
to provide the daily requirements of calcium (identified only
by 56.8% and 45.9% respectively).

Regarding the role of exercise on bone physiology, 88.3%

of the participants knew the fact that high-impact exercise in

the form of weight training improves bone health. About

86.5% of the studied women knew that walking had an essen-

tial role in bone health. This suggests that most of the women

understand that walking has a beneficial effect on bone density

similar to that of high impact exercise, in addition to, its obvi-

ous cardiovascular benefits [15,43].

Hence, on planning health education programs for preven-

tion of OP, the health education messages should emphasize

on the age period through which bone growth takes place,

the different risk factors of OP, and preventive measures

[19,27,44]. Nutritional education should also emphasis on

the importance of dairy products in preventing OP and the

proper quantities for different ages. Moreover, nutritional

educators should also motivate women as well as men to

intake Sardine, as it is a food item available in the market

and of low cost and the study revealed that most of studied

women (70.7%) were aware of the high calcium and vitamin

D content in Sardine.

Controlling the quality of health information provided

through the mass media by the Egyptian health authorities is

a must, as it is the main source for health information for

the public as revealed by the current study results. In addition,

health care providers role in providing information regarding

OP should be enhanced and different communication channels

should be provided in order to reach the biggest sector of the

population.

Education of the public regarding prevention of OP must

be incorporated in the health services provided for school

children, adolescents, and maternity care and extended to post-

menopausal and elderly care services.

The present study is limited by selecting a convenient sam-

ple of neighbors and relatives of medical students rendering it

a less representative sample which decreases the generalizabil-

ity of the results. Moreover, exclusion of illiterate females

because of using a self-administered questionnaire who repre-

sent an important category of women in the community affects

the total knowledge score that was expected to be lower. Third

one was that not all risk factors for OP had been assessed in

the current study. Corticosteroid utilization, endocrine disor-

ders and articular disorders such as rheumatoid arthritis were

not assessed whether there are considered risk factors for OP

or not by women. This could be explained by the need to

concentrate on the risk factors of primary OP especially post-

menopausal OP among women [1].

The current study concluded that the knowledge of OP

among Alexandrian Egyptian women could be considered
moderate as regards its risk factors, preventive measures and
consequences. Controlling the quality of health information

provided through the mass media as well as motivating health
care providers to play a role in providing information regard-
ing OP are recommended.
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