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Background. The prevalence of osteoporosis is increasing in Lebanon. Aim. We evaluated the knowledge, attitudes, and practices
related to osteoporosis and correlates of its perceived high risk among people living in Beirut and Mount Lebanon districts of
Lebanon. Methods. This study is a cross-sectional study which consisted of 376 participants that were selected from the two districts
within two or three households after two geographical areas were randomly selected from each stratum classified by education and
altitude. They were then asked to fill a KAP survey on osteoporosis and provide information on factors likely related to its perceived
high risk. Results. The majority of participants had a low (20.2%) and moderate (65.4%) knowledge of osteoporosis, with a higher
knowledge in females than in males. A higher percentage of young people perceived it as a serious health risk than that of older
people. In contrast, 85.9% participants reported drinking caffeinated beverages and 51.6% participants reported that they do not
exercise. Glucose intolerance due to epigenetic and genetic factors, female sex, and older age were risk factors of a perceived high risk
of osteoporosis, while any physical exercise, abstention from caffeine for 48 to 72 hours, and higher education were protective factors.

Conclusion. A nationwide KAP study should be conducted; likewise, awareness campaigns should be adopted.

1. Introduction

Osteoporosis (OP) is acknowledged as a serious public health
problem as it is associated with substantial physical and
economic burdens affecting more than 200 million people
worldwide [1]. It could also cause serious health issues, such as
fractures, which are correlated to a high rate of morbidity and
mortality. Fractures contribute to 15-30% of all fatalities,
which is comparable to breast cancer and stroke [2, 3]. Hence,
there is a need to take precautions for preventing the oc-
currence of OP. Furthermore, various pharmacological
treatments to prevent or treat osteoporosis and minimize the
risk of fractures have been identified (hormone replacement
therapy, bisphosphonates, calcitonin, and strontium ranelate)
[4]. However, some of these treatments may have long-term
adverse health outcomes [4].

Every year, millions of people are affected by OP, the
majority of whom are women [5]. However, OP is still not
given enough attention in the Middle East including Leb-
anon [6] despite studies showing that this disease is common
in this region [7]. The total pooled prevalence rate was
reported to be 24.4% in the eastern Mediterranean region
based on 31,593 participants [7], and as for Lebanon, the
prevalence of OP was assessed to be 33% among women and
22.7% among men in 2018 [3]. The WHO defines OP in
women as having a bone mineral density (BMD) of at least
2.5 standard deviations below the mean of young, healthy
women evaluated by dual-energy X-ray absorptiometry
(DEXA) in the hip or spine [8]. Two types of osteoporosis
can be identified: primary and secondary [9]. Primary os-
teoporosis is the most frequent type and is subdivided into
two types: type I that develops in postmenopausal women as
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aresult of estrogen shortage and type II caused by the natural
aging process [10]. Secondary osteoporosis, on the other
hand, is caused by bone loss induced by specific medical
conditions [9]. Also, this disease is more common among the
elderly, indicating that it has public health importance in
terms of disease burden as, by the year 2050, 40% of the
Lebanese population is projected to be 50 years and older [3].
In addition, this disease is the result of mostly modifiable
factors (vitamin D status, caffeine and alcohol use, calcium
levels, exercise, and smoking) and a few nonmodifiable
factors (age, heredity, and gender) [2-6]. It means that this
disease is mostly preventable.

While there has been a study [2] to investigate knowl-
edge of OP in Lebanon and its predictors, there has been no
study to investigate attitudes and practices of people re-
garding OP and what relates to taking preventive measures
to decrease the perceived risks of developing OP in terms of
identifying the risk factors. The importance of this study is
illustrated by the fact that the incidence of OP is increasing
in the Middle East [11], including Lebanon [12]. Therefore,
shedding light on this subject can be judged important in
order to increase people’s awareness of the disease and help
them detect it early or prevent it.

Accordingly, the aim of this study is to assess the KAP of
people living in two districts of Lebanon regarding OP and
which factors relate to the perceived high risk of OP. Ultimately,
this study aims at issuing practical and context-specific rec-
ommendations to limit or prevent the risk of developing OP.

2. Materials and Methods

2.1. Study Design and Recruitment. Our study was cross-
sectional and conducted in two major districts in Lebanon,
targeting healthy adults aged above 20 years. The number of
participants was calculated based on the formula of Krejcie and
Morgan (1970) cited by Goyette (2015) [13], given as follows:

X’NP(1-P)

"TEN-D+XPO-P) W

where 1 = sample size, X* = the table value of the chi-squared
statistic for one degree of freedom at the desired 5% level of
significance = 3.841, N=the population size, P=the pop-
ulation proportion (0.5), and d =the degree of significance
(0.05).

This gave us a sample size of 315. Assuming 20%
nonresponse, we increased the sample size to 394, of which
376 participated in the study. There was an 80:20 sample
split in adults between Mount Lebanon and Beirut districts
based on a representative Demographic and Social Statistics
Survey (DSSS) by the Central Administration of Statistics
(CAS), Lebanon [14]. So, the sample sizes for the two dis-
tricts in our study were found proportionately.

The data collection started in June 2019 and ended in
August 2019. After choosing the regions (Beirut and Mount
Lebanon) to conduct the study, we adopted stratified cluster
sampling to select the study participants. We stratified Beirut
and Mount Lebanon on the basis of altitude of the area and
the sociodemographics of the population living there.

Journal of Osteoporosis

Specifically, the sociodemographic factor which was con-
sidered to differentiate between the strata was the education
level as knowledge of OP might be generally low among less
educated than more educated. Only a small part of Mount
Lebanon is like Beirut in terms of altitude (being at sea level),
while the majority has higher altitude (being at above sea
level) than Beirut.

Subsequently, we chose two geographic areas randomly
from each stratum and then randomly selected two to three
households from each of them. Only one person from the
same household who was either a male or a female aged over
20 years was requested to participate in the survey. A study
plan is shown in Figure 1.

2.2. Data Collection Instrument: KAP Survey. The data were
collected using a questionnaire consisting of closed and open
questions. It was developed and conducted to note the KAP of
people in what is related to OP and its risk factors. It was
developed in English and translated to Arabic based on a
thorough literature review and review of internationally used
questionnaires [15-17]. Some of the questions like the
qualitative questions were validated having good content
validity based on a pilot study of 20 Lebanese adults living
outside the area of the study. Its main sections were as follows:
The Socio-demographics section covers questions related to
the demographic characteristics of participants such as their
age, gender, education level, and place of residence. The
Knowledge section covers questions related to the knowledge
of participants in what relates to osteoporosis and its risk
factors. The Attitude section covers questions related to the
attitude of participants in what relates to knowing more about
osteoporosis and its risk factors, taking preventive measures,
and consulting specialists.

The Practice section covers questions related to the
current practices of participants in what relates to osteo-
porosis and its risk factors. The purpose of the study and the
time needed to fill out the questionnaire were communicated
to the participants before starting the survey.

To measure the knowledge level, the Knowledge section
has been coded and a general knowledge score was given to
each participant. To be able to do so, all the correct answers
have been given a score of three, while a score of 2 has been
given to the answers, half of which have been correct, and a
score of 1 has been given to the wrong answers. After that,
the results were distributed into three categories (low,
moderate, and high). The highest score “63” means that the
person has answered all 21 questions correctly, while a score
of “21” means that the person has answered all the questions
wrong. In order to obtain the number of intervals which is
14, the researcher multiplied the number of questions by the
highest note which is 3 as well as by the lowest note which is
1. Then, the researcher subtracted these two numbers, and
we divided them by 3. Accordingly, people with a score
varying from 21 to 35 were considered as having a low
knowledge. Likewise, a person with a score varying from 36
to 49 was classified as having a moderate knowledge. In
addition, those with a score varying from 50 to 63 were
considered to have a high knowledge.
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Major Findings

+ Majority of participants had low and moderate knowledge
of osteoporosis (20.2% and 65.4%)

« Females had higher knowledge.

+ 96% of people did not know the food sources of vitamin D

- It was seen as a major health risk by a higher percentage of
young individuals than by older people.

- Half of the participants reported that they do notexercise.

+ Lactose intolerance, females, age were risk factors of
perceived high risk of osteoporosis

+ Physical activity, education, caffeine abstinence for 48 to
72 hours were protective factors.

FiGurek 1: Study plan.

2.3. Ethics. Ethical approval to conduct the study was ob-
tained from the Ethical Committee of the Holy Spirit
University of Kaslik. Moreover, an informed consent form
was provided to all participants so that they can withdraw
from the study at any time. This study did not result in any

physical or psychological harm to the participants. On the
other hand, the credentials of the participants were kept
confidential, and the results of the study were anonymous
and used only for academic purposes.

2.4. Data Analysis. Basic descriptive statistics were used to
present and describe all the findings of the KAP study. These
included percentages and frequencies. In addition, for cat-
egorical variables such as age groups and gender, the
Rao-Scott test was used to assess the association of each with
the KAP variable. For the multivariate analysis to determine
the significant predictors of perceived high risk of OP, we
used survey logistic regression to account for the complex
survey design and adjust for oversampling of females in the
sample. The predictors included were sex, age, education
level, any physical exercise including multimodal training,
exemption from caffeine for 48 to 72 hours, and lactose
intolerance due to epigenetic and genetic factors. All data
analyses were performed using SAS version 9.4 [18].

3. Results

3.1. Description of the Participants’ Characteristics. The study
population constituted 376 persons who consented to
participate within the KAP survey. The participants were
predominantly (84.3%) from Mount Lebanon, 50.64% were
males, 54.5% were between 20 and 30 years while 18.5% were
between 31 and 40 years, and 77.1% had university education
indicating that the participants were mostly educated as well
as young. The results are shown in Table 1.

3.2. Evaluation of the Knowledge Level of the Study Population.
The distribution of the level of knowledge about OP is shown
in Figure 2. Accordingly, most participants (65.4%) had a
moderate knowledge about OP, followed by low (20.2%) and
high (14.4%).

The majority (n =361 or 96%) of 376 participants did not
know the food sources of vitamin D. Moreover, 355 (94.4%)
participants did not know the factors affecting the vitamin D
synthesis from the sun. Furthermore, 337 (89.6%) partici-
pants did not know that people suffering from lactose in-
tolerance can also tolerate a certain amount of lactose. These
results are presented in Figure 3.

Furthermore, females had a higher knowledge of OP
than male participants (see Figure 4). In fact, of all women,
33 (17.7%) had a low knowledge level, 118 (63.4%) had a
moderate level of knowledge, and 35 (18.8%) had a high level
of knowledge compared to 51 (26.8%) with a low knowledge
level, 132 (69.5%) with moderate knowledge, and only 7
(3.7%) with a high knowledge level among men. These
percentages were significantly (p value <0.001) different
between men and women.

In addition, the results of cross tabulation showed that
participants under the age of 40 had a significantly (p value
<0.01) higher level of knowledge in what relates to OP and its
risk factors (results not shown).



TaBLE 1: Sample characteristics (sociodemographic factors and
anthropometric measures).

Case (patients) (N=376)

Variables
Number Percentage
Age
20 to 30 years 205 54.5
31 to 40 years 62 18.5
41 to 50 years 33 8.8
50 to 60 years 36 9.6
> or equal to 60 years 40 10.6
Sex
Male 190 50.64
Female 186 49.36
Educational status
No school 8 21
Primary school 21 5.6
Secondary school 57 15.2
Undergraduate 106 282
Postgraduate 184 48.9
Location
Mount Lebanon 317 843
Beirut 59 15.7

Knowledge Score about Osteoporosis
and Its Risk Factors

20%

low
m moderate
= high

F1GURE 2: Knowledge score about osteoporosis and its risk factors.

3.3. Assessment of Participants’ Attitudes. Remarkably, a
large majority (89.4%) of the people perceived OP
as a serious health risk. A higher percentage of young people
(p value <0.05) from 20 to 30 years perceived OP as a serious
health risk than that of older people. When asked if they
would like to know more about this topic, 259 (68.9%)
participants replied in the affirmative. Participants further
explained that they would like to know more about the topic
through conferences, articles, books, awareness campaigns,
dieticians, the Internet, social media, and the general media.

3.4. Evaluation of the Practices Related to OP. Regarding the
practices of people in what relates to taking food supple-
mentation and sun exposure, 111 (29.5%) participants take
food supplements while 215 people (57.2%) seek the direct
sun. In what relates to caffeine consumption, 323 (85.9%)
participants drink caffeinated beverages. Yet, 210 (55.9%)
participants can go 48 to 72 hours without caffeine. In
addition, 194 (51.6%) participants do not exercise. The rest
of the people (48.4%) go to the gym, conduct regular
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exercise, attend gym classes, and perform yoga, Pilates,
jogging, and various other physical activities.

3.5. Correlates of Perceived High Risk of OP. We found that
those who perform any physical exercise have significantly
(p <0.0001) lower odds (37.8%) of perceived high risk of OP.
Those who abstain from caffeine for 48 to 72 hours had
significantly (p<0.0001) lower odds (37.2%) of perceived
high risk of OP. Females had significantly (p<0.0001)
higher odds (56.5%) of perceived high risk of OP. Those who
had lactose intolerance due to epigenetic and genetic factors
had significantly (p<0.0001) higher odds (9.7%) of per-
ceived high risk of OP. There was a significant (p <0.0001)
positive relationship between the age and perceived high risk
of OP with the odds increasing (15.2%) for every single unit
increase in age. There was a significant (p <0.0001) negative
relationship between the education level and perceived high
risk of OP with the odds decreasing with an increase in the
educational level. The results are summarized in Table 2.

4. Discussion

It is important to highlight that 83.8% or 315 participants
reported having heard about OP, which is in accordance
with another study in Saudi Arabia [19]. Furthermore, the
knowledge difference between females and males was sig-
nificant for some questions and not significant for others.
Also, the findings of another study in Malaysia [20] were
consistent with ours where they found that women have
higher knowledge than men do.

A very high percentage of the participants did not know
about the food sources of vitamin D (n =361, 96%). This is
consistent with studies in Pakistan where the studied group
had little knowledge regarding the food sources of vitamin D
[21]. Also, this might affect the ability of people to eat food
high in vitamin D as a study showed that people who are
aware of vitamin D food sources consume more of these
products [22]. Moreover, a study showed that vitamin
D-deficient patients had less knowledge about the sources of
vitamin D compared to those who were healthy [23].

In addition, 94.4% or 355 participants were unaware of
the elements that influence vitamin D production from
sunlight. Many factors can influence this formation, in-
cluding exposure period, cloud cover, skin melanin con-
centration, and sunscreen [24]. In general, if people are
unaware of these aspects and act counter to recommenda-
tions, this can result in a decline in synthesis. We were not
able to examine the impact of the factors affecting the vi-
tamin D synthesis from the sun due to lack of information. It
can be noted that most of the vitamin D in any population
comes from sun exposure, since only a small number of food
items contain vitamin D [25].

Most of the participants (n =337, 89.6%) did not know
that people suffering from lactose intolerance can actually
tolerate a certain amount of lactose. Thus, people with
lactose intolerance may tend to avoid all products containing
lactose, which will result in a decrease in calcium intake. In
other studies, people with lactose intolerance were found to
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F1GUure 4: Knowledge levels of females and males about osteoporosis and its risk factors.

tolerate up to 12 grams of lactose [26] and even 18 grams
when paired with other foods [27].

The results of the attitude section indicate that the
majority of participants perceive OP as a serious health risk
and are willing to consult specialists (like physicians and
dieticians) if they are at high risk of developing it. This

finding is in accordance with another study in which a
similar attitude was observed [28].

We found lactose intolerance due to epigenetic and
genetic factors, female sex, and older age to be risk factors of
perceived high risk of OP, while any physical exercise, ab-
stention from caffeine for 48 to 72 hours, and higher



TaBLE 2: Estimated odds ratios, 95% confidence intervals (CIs), and
the Wald Z statistic for the effects of selected variables on odds of
perceived high risk of osteoporosis in Lebanon based on survey
logistic regression.

Covariate Odds ratio 95% CI
Physical exercise

Yes vs. no 0.632* 0.604-0.662
Caffeine abstention for two to three
days

Yes vs. no 0.628* 0.600-0.658
Lactose intolerance due to epigenetic
and genetic factors

Yes vs. no 1.097* 1.046-1.150
Gender

Female vs. male 1.565" 1.494-1.639
Age 1.152* 1.130-1.175
Education level

Secondary vs. none/elementary 0.434** 0.395-0.477

College vs. none/elementary 0.340" 0.310-0.370

University vs. none/elementary 0.336" 0.305-0.371

The statistical tests and 95% confidence intervals are both based on the Wald
method. *p<0.0001 and ** p<0.001.

education level were found to be protective factors of per-
ceived high risk of OP. Any physical exercise includes going
to the gym, conducting regular exercise, attending gym
classes, and performing yoga, Pilates, jogging, and other
physical activities including sports. This finding is consistent
with another study, which revealed that a higher education
level was associated with a higher level of awareness [29].

As for practices related to reducing the risk of OP, 215 or
57.2% people reported seeking the direct sun. However, this
conclusion may be insufficient in terms of sun exposure
because it does not account for factors that influence vitamin
D production from the sun, such as the use of sunscreen, the
length of time spent in the sun, and the amount of time spent
outdoors. Similarly, traditions can influence this synthesis;
for example, in Lebanon, veiled women had a much greater
rate of vitamin D insufficiency [30].

Furthermore, 194 (51.6%) participants reported that they
do not exercise. However, exercise was shown to be a
preventive factor in the development of OP in a study [31],
and another study focused on the adequate type of sport to
prevent OP and falls, where multimodal exercise training,
which consists of weight-bearing exercises, progressive re-
sistance training, and balanced mobility training, is rec-
ommended [32].

This study has several strengths and few limitations.
First, we used a probabilistic sample design to collect our
data which enabled us to get a sample which was demo-
graphically representative of the target population of Beirut
and Mount Lebanon combined. Also, this is the first KAP
study on OP ever conducted in Lebanon. However, it was
conducted in only two districts of Lebanon and so cannot be
considered to be representative of the entire population of
Lebanon. There are some lessons to be learnt from this study
which might help better conduct a similar study in Lebanon
or a similar population. In regards to vitamin D from sun
exposure, we did not collect data on the factors affecting the
vitamin D synthesis from the sun. For physical exercise, we
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were not able to identify the average time spent on training
and whether people were performing multimodal exercises.
As for calcium intake, we did not collect information re-
garding this notion.

5. Conclusions and Recommendations

The present study suggests that more attention should be
paid to OP in Lebanon. In fact, our findings urge the need for
educating the Lebanese population in general, and that of
Beirut and Mount Lebanon in particular, about this critical
disease. The perceived risk associated with this disease is
higher among the less educated and those regularly con-
suming caffeinated drinks. Also, the perceived risk associ-
ated with this disease is higher among those not performing
any physical exercise. These are all modifiable risk factors.
We hope that this study will pave the way for further studies
having larger sample sizes and for the entire population of
Lebanon. Such studies will indicate whether the results we
found for Beirut and Mount Lebanon are generalizable to the
entire population of Lebanon. This can be achieved by
targeting all Lebanese regions and involving community
parties and associations to help recruit participants from the
entire population.

Based on the results of this study, the following practical
recommendations are presented:

(i) Conducting a nationwide KAP study about OP is
very important to have a better understanding of
this debilitating disease among Lebanese adults and
the ability to conduct appropriate activities.

(ii) Knowing that this study showed a certain gap in the
knowledge section and conducting more awareness
campaigns on this topic would help provide people
with more accurate and complete information.
People of lower education or those of a lower so-
cioeconomic status should be targeted to increase
awareness of this disease. People should be made
aware of the factors affecting the vitamin D syn-
thesis from the sun, eating vitamin D-enriched diet,
and not consuming caffeinated drinks on regular
basis. Also, different types of physical exercise in-
cluding multimodal exercise classes can be pro-
moted in the two districts. Since the awareness was
very low regarding being able to eat a certain
amount of lactose for those having the condition of
lactose intolerance, this may indicate that lots of
people with this health condition may have been
avoiding dairy products and thereby reducing their
calcium intake. This explanation may be supported
by our finding that those having lactose intolerance
had significantly higher odds of a perceived high
risk of developing OP.

(iii) The general awareness of OP and the promotional
activities discussed above can be provided by people
through dieticians, advertisements on social media,
or newspapers, radio, and television. Also, this can
be performed through collaboration with family and
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general physicians who have a major role in guiding
people to preventive medicine.

(iv) Adopting a multidisciplinary approach consisting of
the distribution of work between different health
professionals is proposed for better outcomes.

Abbreviations

CAS:  Central Administration of Statistics
DEXA: Dual-energy X-ray absorptiometry
DSSS:  Demographic and social statistics survey
KAP: Knowledge, attitude, and practice

OP: Osteoporosis.

Data Availability

The datasets used and/or analysed during the current study
are available from the corresponding author on reasonable
request.

Ethical Approval

The research Ethics Committee of the Holy Spirit University
of Kaslik approved the study.

Consent

Oral consent was provided to all participants.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

JN wrote the initial draft and interpreted the results. YS
participated in the study design, edited the discussion, and
reviewed and edited the paper. AAN helped in the meth-
odology, reviewed, and edited the paper. HM updated the
study methodology and performed the logistic regression
analysis and thoroughly revised the manuscript. All authors
read and approved the final manuscript.

References

[1] M. De Martinis, M. M. Sirufo, and G. O. Lia, “Osteoporosis:
current and emerging therapies targeted to immunological
checkpoints,” Current Medicinal Chemistry, vol. 27, no. 37,
pp. 6356-6372, 2020.

C. El Hage, S. Hallit, M. Akel, and E. Dagher, “Osteoporosis

awareness and health beliefs among Lebanese women aged 40

years and above,” Osteoporosis International, vol. 30, no. 4,

pp. 771-786, 2019.

[3] T. A. Gheita and N. Hammam, “Awareness of osteoporosis: a
viewpoint from the Middle East and north Africa,” Inter-
national Journal of Clinical Rheumatology, vol. 13, no. 3,
p. 134, 2018.

[4] D. K. Khajuria, R. Razdan, and D. R. Mahapatra, “Drugs for
the management of osteoporosis: a review,” Revista Brasileira
de Reumatologia, vol. 51, pp. 365-371+379, 2011.

[5] F.  Pouresmaeili, J. Jamshidi, E. Azargashb, and
S. Samangouee, “Association between vitamin D receptor

—
>

gene Bsml polymorphism and bone mineral density in A
population of 146 Iranian women,” Cell Journal, vol. 15, no. 1,
pp. 75-82, 2013.

R. Vijayakumar and D. Biisselberg, “Osteoporosis: an under-

recognized public health problem,” Journal of Local and

Global Health Science, vol. 2016, no. 1, p. 2, 2016.

[7] M. Zamani, V. Zamani, B. Heidari, H. Parsian, and
S. M. Esmaeilnejad-Ganji, “Prevalence of osteoporosis with
the world health organization diagnostic criteria in the eastern
mediterranean region: a systematic review and meta-analy-
sis,” Arch Osteoporos, vol. 13, no. 1, pp. 129-210, 2018.

[8] V.J. Wright and F. Tejpar, The New Science of Musculoskeletal
Aging in Bone, Muscle, and Tendon/Ligament. Masterful Care
of the Aging Athlete, pp. 9-15, Springer International Pub-
lishing, Berlin, German, 2018.

[9] J. Y. Ng, A. Hilal, and I. Maini, “What traditional, comple-
mentary, and integrative medicine recommendations exist
across osteoporosis clinical practice guidelines? A systematic
review and quality assessment,” Integrative medicine research,
vol. 11, no. 2, Article ID 100803, 2022.

[10] E. Hemmati, M. Mirghafourvand, M. Mobasseri et al.,
“Prevalence of primary osteoporosis and low bone mass in
postmenopausal women and related risk factors,” Journal of
Education and Health Promotion, vol. 10, no. 1, p. 204, 2021.

[11] P.Khashayar, E. Taheri, G. Adib, L. Zakraoui, and B. Larijani,
“Osteoporosis strategic plan for the middle east and north
Africa region,” Arch Osteoporos, vol. 14, no. 1, p. 20, 2019.

[12] G. Maalouf and M. Rizkallah, “Secondary fracture preven-
tion,” Secondary Fracture Prevention, vol. 117, p. 122, 2019.

[13] K. Goyette, Un modeéle intégrateur de la détresse psychologique
au travail: la charge de travail et équilibre des récompenses,
vol. 88, Montréal, Canada, 2015.

[14] Central Administration of Statistics, “Demographic and so-
cial,” 2021, http://www.cas.gov.lb/index.php/demographic-
and-social-en.

[15] C. O’Connor, D. Glatt, L. White, and R. Revuelta Iniesta,
“Knowledge, attitudes and perceptions towards vitamin D in a
UK adult population: a cross-sectional study,” International
Journal of Environmental Research and Public Health, vol. 15,
no. 11, p. 2387, 2018 Oct 27.

[16] M. B. Alaa Hammami, Y. G. Al Shaikh, A. M. Hashem et al.,
“Caffeine consumption levels and knowledge among adults in
the United Arab Emirates: insights from a nationwide survey,”
Journal of Caffeine and Adenosine Research, vol. 8, no. 2,
pp. 71-79, 2018.

[17] V. Bhojaraja, H. Janardhan, N. Hameed, and M. Alj,
“Knowledge, attitude and practices towards consumption of
caffeine containing drinks among the student population of
Ras al-Khaimah medical and health sciences university,
UAE,” International Journal of Research in Medical Sciences,
vol. 4, no. 8, pp. 3537-3541, 2016.

[18] SAS Institute, SAS 9.4, SAS Institute Inc, Cary, NC, USA,
2013.

[19] A.TIt, S. Barghash, and N. Al-Salamah, “Knowledge, attitude
and practice (KAP) regarding osteoporosis among general
population in Saudi Arabia,” British Journal of Medicine and
Medical Research, vol. 13, no. 4, pp. 1-10, 2016.

[20] C. Y. Chan, S. Subramaniam, K. Y. Chin et al., “Levels of
knowledge, beliefs, and practices regarding osteoporosis and
the associations with bone mineral density among pop-
ulations more than 40 years old in Malaysia,” International
Journal of Environmental Research and Public Health, vol. 16,
no. 21, p. 4115, 2019.

[6


http://www.cas.gov.lb/index.php/demographic-and-social-en
http://www.cas.gov.lb/index.php/demographic-and-social-en

[21] A. Tarig, S. R. Khan, and A. Basharat, “Assessment of
knowledge, attitudes and practice towards Vitamin D among
university students in Pakistan,” BMC Public Health, vol. 20,
no. 1, p. 355, 2020.

C. Toher, K. Lindsay, M. McKenna et al., “Relationship be-
tween vitamin D knowledge and 25-hydroxy vitamin D levels
amongst pregnant women,” Journal of Human Nutrition and
Dietetics, vol. 27, no. 3, pp. 261-269, 2014.

[23] F. M. Alshamsan and B. S. Bin-Abbas, “Knowledge, aware-
ness, attitudes and sources of vitamin D deficiency and suf-
ficiency in Saudi children,” Saudi Medical Journal, vol. 37,
no. 5, pp. 579-583, 2016.

W. Tsiaras and M. Weinstock, “Factors influencing vitamin D
status,” Acta Dermato-Venereologica, vol. 91, no. 2,
pp. 115-124, 2011.

[25] E. M. Brouwer-Brolsma, A. M. M. Vaes, van der Zwaluw et al.,
“Relative importance of summer sun exposure, vitamin D
intake, and genes to vitamin D status in Dutch older adults:
the B-PROOF study,” The Journal of Steroid Biochemistry and
Molecular Biology, vol. 164, pp. 168-176, 2016.

S. Hertzler, D. A. Savaiano, A. Dilk, K. A. Jackson,
S. N. Bhriain, and F. L. Suarez, “Chapter 40-nutrient con-
siderations in lactose intolerance,” Nutrition in the Prevention
and Treatment of Diseasepp. 875-892, Elsevier, Amsterdam,
Netherlands, 4th edition, 2017.

B. Misselwitz, D. Pohl, H. Friithauf, M. Fried, S. R. Vavricka,
and M. Fox, “Lactose malabsorption and intolerance: path-
ogenesis, diagnosis and treatment,” United European Gas-
troenterology Journal, vol. 1, no. 3, pp. 151-159, 2013.

S. Beshyah, W. Al Mehri, and A. Khalil, “Osteoporosis and its
management: knowledge, attitudes and practices of physicians
in United Arab Emirates,” Ibnosina Journal of Medicine and
Biomedical Sciences, vol. 5, no. 5, p. 270, 2013.

[29] N. D. Ranaweera, P. M. C. Dinesha, C. A. K. Pathirage et al,,
“Knowledge, attitude and practice of Sri Lankan women
towards breast cancer: a cross sectional study,” 2021, https://
www.researchsquare.com/article/rs-5455/v1.

P. Lips, “Vitamin D status and nutrition in Europe and Asia,”
The Journal of Steroid Biochemistry and Molecular Biology,
vol. 103, no. 3-5, pp. 620-625, 2007.

[31] Y. Yuan, X. Chen, L. Zhang et al., “The roles of exercise in
bone remodeling and in prevention and treatment of Oste-
oporosis,” Progress in Biophysics and Molecular Biology,
vol. 122, no. 2, pp. 122-130, 2016.

R. M. Daly, J. Dalla Via, R. L. Duckham, S. F. Fraser, and
E. W. Helge, “Exercise for the prevention of Osteoporosis in
postmenopausal women: an evidence-based guide to the
optimal prescription,” Brazilian Journal of Physical Therapy,
vol. 23, no. 2, pp. 170-180, 2019.

(22

[24

[26

[27

[28

(30

(32

Journal of Osteoporosis


https://www.researchsquare.com/article/rs-5455/v1
https://www.researchsquare.com/article/rs-5455/v1

