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Executive Summary 

Osteoporosis (OP) is a systemic skeletal disease, characterized by decreased strength of 

bones and increased risk of fracture, low bone mass and micro-architectural deterioration of 

the bone tissue.  OP most frequently affects postmenopausal women, but men can also be 

affected.  The consequences of OP, are OP related fractures which occur in different body 

sites.  Different modifiable and non modfiable risk factors contribute to the development of 

OP.  These risk factors include, age, reprodcutive history, personal and family history of 

fracture, smoking, alcohol intake, low physical activity, low body mass index as well as lack 

of Ca and vitamin D intake.  Unversal recommendations such as adequate Ca and vitamin D 

intake, smoking cessation, identification and treatment of alcoholism, life-long weight-

bearing exercises and fall prevention aim to prevent OP and OP related fractures.   

In Armenia, OP is underrepresented public health issue which has affected 3,418 people in 

2014. In Armenia, no other studies have been conducted to explore OP related issues. 

Previous studyies have shown that knowledge and beliefs influcence on health behaviors.  

The proposed study aims to investigate the relationship between OP knowledge, beliefs and 

practice using the Health Belief Model.  The research questions are: 1) What are the 

knowledge, beliefs, and practice scores about OP among the general population in Yerevan 

and Gyumri?  2) What is the relationship between OP practice and OP knowledge and beliefs 

among general population in Yerevan and Gyumri after adjusting for other factors? 

This study utilizes cross-sectional household survey to be conducted in Yerevan and Gyumri 

among the adult general population.  The estimated sample size is 347 people.  

The study tools include OP Knowledge Test, OP Health Belief Scale, Rapid Assessment 

method for Ca intake, International Physical Actiivity Questionnaire and other questions 

related to sociodemographic characteristics.  Analysis will include descriptive statistics, 

bivariate analysis and use of multiple linear and logistic regressions. 

This study will help to understand the OP related behaviors and will serve as an asset for 

evidence-based interventions in the future.  The study satisfies the American University of 

Armenia Insitutional Review Board’s requirements.
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1. Introduction/Literature review 

Osteoporosis (OP) is a systemic skeletal disease, characterized by decreased strength of 

bones and increased risk of fracture.  It is typified by low bone mass and micro-architectural 

deterioration of bone tissue.1–3  OP is a silent disease, becoming clinically evident only when 

a fracture occurs or when densitometry indicate very low bone mass.4  In the past, 

osteoporosis was considered as an inevitable consequence of aging, particularly in women 

but also in men.  While aging is clearly an important risk factor, it is now widely accepted 

that aging alone is not sufficient to characterize this disease.1,2,7-10  The World Health 

Organization (WHO) defines OP by  bone mineral density (BMD) assessment of hip or 

lumbar spine.5  BMD is the amount of bone mass in area of bone (g/cm2).  While BMD, as 

assessed by Dual energy X-ray absorptiometry (DXA), is not truly a density because it is not 

measured in volumetric space (g/cm3), it nevertheless has proved itself to be one of the most 

powerful risk factors for fracture.6  OP is usually due to aging, other causes of OP can be 

primary hypogonadism, diabetes, alcohol abuse, low body weight (body mass index (BMI) 

<20kg/m2) and exposure to glucocorticoids.5 

The most frequent fractures due to osteoporosis occur in hip, lumbar spine, forearm and 

proximal humerus.6,7  Osteoporotic fractures are defined by conditions of low energy trauma  

(e.g. falls from a standing height); fractures that occur after high energy trauma (e.g. car or 

skiing accident, or falls from more than standing height) are not considered to be osteoporotic 

fractures.8,9   

While both women and men lose bone with aging, the rate and microstructural deficits 

between the two sexes are different.  In women, bone loss is generally accelerated within the 

first 10 years after the menopause. In men, with the exception of a disease (hypogonadism) or 

treatment for a disease (e.g. prostate cancer), bone loss is not accelerated, but occurs over 
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time.  In contrast to women, the age-related changes in trabeculae in men are characterized by 

thinning and not necessarily by fructure.10 

The most important factor in the prevention of OP is achieving adequate peak bone mass.11  

Life-style related factors, contribute as much as 10-60% in the development of OP.11  The 

progression of bone loss can be slowed or delayed by the change in behavior, particularly in 

Ca and vitamin D intake as the most important nutrients to maintain bone health.  Physical 

activity, smoking cessation and reduced alcohol consumption are also crucial for healthy 

bones.12  

The influence of knowledge on healthy behavior have been studied previously.13  The 

findings are consistent in the literature regarding the factors, which influence on the 

knowledge about OP.  These factors are sociodemographic characteristics, level of education, 

gender (women are more knowledgeable) and presence of relatives with OP.14  There is an 

apparent awareness about the existence of OP among the general public, but lack of 

knowledge about its risk factors, treatment and consequences, alongside with poor knowledge 

about preventive behaviors, suggest that general population is less likely to take actions in the 

OP preventing behaviors.12,13,15  There is a gap in the literature about the change of  health 

behaviors depending on knowledge and beliefs among general population and it has not been 

extensively studied.12  Therefore, it is important to understand the link between OP 

knowledge, OP related beliefs and OP preventive behaviors among the general public, which 

can lead to evidence-based interventions to raise awareness about OP and change subsequent 

beliefs.11,16  

1.1 Health Belief Model 

To understand the relationship between  of knowledge, beliefs and preventive behaviors 

among general public, many studies have been conducted utilizing the Health Belief Model 

(HBM).12,13,17–20  
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There are many models and theories exploring health behaviors.21  Social psychologists Irwin 

M. Rosenstock et al. developed HBM in 1950s for the United States Public Health Service to 

predict health behaviors related to screening tests and/or vaccinations.21,12  The model 

describes health-protective, health seeking behaviors by psychological dimensions that 

include perceived susceptibility, perceived severity, perceived benefits, barriers and cues to 

action.21  The chances of person’s opinion under a certain condition are explained by 

perceived susceptibility.  From the prospective of the model this factor is a good predictor of 

person’s likelihood in getting health protective behaviors to prevent certain conditions.  

Generally, people tend to underestimate their own susceptibility to a disease.21  The next 

psychological dimension: perceived severity refers to ones beliefs how serious the negative 

consequences of the disease are.  The combination of perceived susceptibility and severity 

constitute a threat.21  Perceived benefits show persons beliefs, what are the benefits in their 

opinion engaging in health protective behaviors which effectively prevent a certain 

condition.21  Cues to action involve all stimuli that trigger a person to health protective 

behavior.  These stimuli are divided into internal and external.  When perceived susceptibility 

and severity are low, more intense stimuli may be needed to engage a person in action.21 

Several studies using HBM focusing on OP Behaviors (OPB) have found that perceived 

susceptibility, severity, benefits and barriers are related to OPB.11,18,19  Study of OPB within 

the scope of HBM can help to understand non-compliance related to OPB.19  In this particular 

case the measurements include perceived susceptibility to get OP (the possibility that one will 

get OP), perceived severity (the thought of OP scares one), health motivation, what are the 

benefits and barriers of Ca intakeand physical exercise.11,22  Knowledge is an important factor 

in health behavior, though many researchers suggest that knowledge merely is insufficient in 

altering behaviors, moreover increased knowledge about OP does not always lead to change 

in OPB.13,23–25  There is a contradiction in the literature regarding the association between 
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health beliefs and OP knowledge.11,12,16,23  Therefore, this study aims to investigate 

knowledge about OP risk factors among general population and their beliefs about the disease 

risk factors and their understanding of preventive behaviors. 

1.2 Epidemiology and Disease Burden 

OP is a public health issue with severe health consequences, disabilities and increased 

mortality due primarily to the consequences of the hip, but also to lumbar spine and other 

fractures.2,9  It is one of the major non-communicable diseases and the most common bone 

disease among human being, with an increasing prevalence, mostly due to the aging 

populations.26  

OP and low bone mass (osteopenia) combined affected 53.6 million (54%) people aged 50 

years and older in the US in 2010.27  In the same year, 10 million Americans suffered from 

OP which is 10.1% of the population aged 50 and over; 15%-2.0% had fractures in different 

body sites due to OP for the same age group in the same year.28 

The overall fracture incidence rate and prevalence can vary between countries29 and might be 

dependent on the proportion of older people in that country; for example, some studies 

showed that the group with the highest OP prevalence included women aged 75-79.6  The 

prevalence of OP is 5.5% among general population in the European Union (EU) and 6.6% 

and 22.1% in men and women respectively aged 50 years or more.6  The estimated 

prevalence of OP varies significantly from country to country in Europe.  In the population 

aged 50 and more the prevalence ranged from 5.9% (Poland) to 7.2% (Luxembourg) for men 

and from 19.1% (Cyprus) to 23.5% (France) for women in 2010 6  These heterogeneity 

among countries can also be explained by several facts other than the age distribution.  In 

some countries cases of fracture may not come to the attention of medical professionals, e.g. 

there can be under-reporting of fractures, while in other cases there could be an over-



 5 

identification, inaccurate reporting and coding of fractures.  While, such errors can be 

significant, they do not fully explain this heterogeneity among countries.29 

Both sexes can develop OP.6,7,30  Postmenopausal women are at the highest risk for 

developing OP.31  Women are more prone to fractures, 75-80% of fractures occur in women 

and 20% -25% in men, worldwide.5,12,32  However, men have twice higher mortality 

compared to women due to osteoporotic fractures, worldwide.31,32   

The OP associated medical costs were estimated to be 14-20 billion dollars in the US, in 

2010.28  In different countries of the European Union the costs for acute hip fractures are 

different.  The lowest was in Bulgaria 2,000 Euros and the highest in Denmark 25,000 Euros, 

in 2010.6 

The patients with fractures utilize significantly more health care.33  Zimmerman et al indicate 

that, among the residents of nursing homes in Maryland, US (white women, 65 years and 

older) those who have experienced osteoporotic fractures consume more health care 

compared to those who did not experience fracture.  Within 18 months of follow up the 

authors state that hospitalization rates among participants who experienced fractures were 15 

times higher and 30 times higher for those who had hip fractures, compared to those who did 

not have fracture.34 

Overall, in Europe osteoporotic fractures account for approximately 1% of the DALYs 

attributable to non-communicable diseases.6  This composite measure describes years of life 

lost due to fractures and disability in those that survived the fracture.35,36 

1.3 Quality of Life 

The osteoporotic fractures lead to decreased independence of a person, depression, pain and 

disability.37,38  Osteoporotic fractures are most frequently located on vertebrae, hip and 

wrist.39  Research showed that health related quality of life (HRQOL) was dependent on the 
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fracture type.40  A single vertebral fracture does not result in a significant decline in HRQOL, 

and might not have serious symptoms40.  On the other hand, multiple vertebral fractures 

result in a significant decline in HRQOL.  The lumbar spine fractures affect the HRQOL 

more, especially on the physical aspect of life, compared to thoracic spine fractures.40,41  

Borgström et al, found that, it is the hip fracture that is associated with the most severe type 

of morbidity and mortality.41  In the same study conducted in Sweden, the most dramatic 

change in the HRQOL was seen among those who experienced hip fractures, compared to 

vertebral and wrist fractures.40 

Distal forearm or wrist fractures usually result in acute pain and almost always have clinical 

manifestation.41  These fractures tend to heal and recover very well.41  

1.4 Risk Factors 

There are some risk factors for low BMD hence developing OP which are modifiable, while 

others are not.4  Risk factors like smoking, alcohol abuse, calcium (Ca) and vitamin D 

deficiency, low weight, low physical activity, estrogen insufficiency and many others are 

modifiable factors; other risk factors including age, sex, early menopause, previous fracture  

and a family history of fractures42,43 are non-modifiable risk factors.4, 9-11,17 

1.4.1 Non-modifiable risk factors 

1.4.1.1 Age 

Age  65, is one of the best predictors of OP, and it is also one of the most important 

independent indicators of fracture risk.11  A few studies suggest, that there is a clear 

association between age and odds of lower BMD.44,45,46  Older age is associated with lower 

BMD, even after adjusting for menopausal status.43  Though there is a clear association 

between age and loss of bone density, it is still unclear when is the onset of the bone loss.46  
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1.4.1.2 Reproductive History  

Reproductive history includes age at menarche, parity (i.e. the number of pregnancies carried 

to a viable gestational age), lactation and age at menopause.  The existing data regarding the 

association between older age of menarche and lower BMD are inconsistent.43,47  A few 

studies did not find any association between menarche at later age and lower BMD.47–51  On 

the other hand, other studies suggested that lower BMD was associated with menarche after 

the age of 15, compared to women at younger age of menarche.30,36   It is worth mentioning 

that those studies measured BMD on different body sites. 

According to a systematic review by Waugh et al, there is enough evidence, suggesting no 

association between parity, lactation and lower BMD.43  Another review article shows that 

lactation leads to lower BMD, measured in different body sites, but the literature also 

suggests that, this reduction is reversible after weaning.53  There is no consistent conclusion 

that parity and lactation are risk factors for low BMD; studies either show positive correlation 

between parity and lactation, negative correlation or no correlation at all.43,53–57  Theoretically 

pregnancy and lactation can lead to lower BMD, due to increased demand for Ca by mother’s 

body, on the other hand BMD can also increase in the third trimester of pregnancy because of 

high levels of estrogens and the body weight gain.56  Overall, there is no consensus on the 

long term effects of lactation duration and the number of pregnancies on BMD because 

various studies have shown that several factors such as socioeconomic status, genetics, age, 

and others, contribute to these inconsistencies.43,53,55–57 

WHO suggests that postmenopausal women have three times higher risk of developing 

osteoporosis compared to men, independent of age.48  Women living throughout 

perimenopause and postmenopause may experience accelerated rates of bone loss. 

Throughout this period the mean bone loss rate is 1% per year or 10% during the menopausal 

transition.3  There is a consistent evidence suggesting, that early menopause is a risk factor 
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for lower BMD.3,43,47,58  The duration of the menopause has separate contribution to lower 

BMD, according  to the study conducted by Demir et al: the longer is the menopause the 

higher is the risk of lower BMD.57  However, there is no clear definition of “early 

menopause”.47  

1.4.1.3 Fracture History 

Previous fracture history includes both, personal and family history of fracture.  Previous 

fracture is associated with increased risk of fracture in the future, independent of sex, with or 

without adjustment for BMD.59  Previous fracture increases the risk substantially, largely 

independent from BMD.43,59  

There is no particular definition for “family history”, i.e. who is taken into account in the 

family history.43  A history of any fracture in a parent increases the risk of fracture both for 

men and women.60  Hip fracture risk is higher among those women whose mothers have 

experienced hip fracture after the age of 50.60  The family history of fracture has strongest 

association with hip fractures.60  Overall, the parental history of fracture has a moderate risk 

for the future fractures, and it is mostly independent of BMD.60 

1.4.2 Modifiable Risk Factors  

1.4.2.1 Smoking  

History of cigarette smoking as well as current smoking is well-established risk factor for low 

BMD in postmenopausal women and men.3,61  The cumulative effect of smoking, on bone 

mineral density has been proved, but there is lack of evidence whether smoking cessation 

reduces the risk of having low BMD or not.3,43,62  Meta-analyses and other studies suggest 

that smoking is a risk factor for lower BMD and subsequent osteoporotic fractures, thus 

smokers should be recommended to cease smoking.3,32,43,61–64  
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1.4.2.2 Excess alcohol  

Excess alcohol intake is a major risk factor for low BMD and osteoporotic fracture.3,32,65  The 

excess alcohol intake is detrimental for bone health and has multifactorial effect on the 

fracture risk.3 Its effects on bone tissue are both direct and indirect.66  It has direct toxic effect 

on osteoblasts, causes malabsorption, increases urinary Ca excretion.66,67  It disrupts Ca 

regulating hormones such as parathyroid hormone, calcitonin and vitamin D metabolites.66,67  

Moreover, alcohol serves as a source of calories, and leads to nutritional deficiencies, lower 

levels of serum magnesium and phosphate.66–68  There is a clear dose-response relationship 

between excess alcohol intake and BMD.66,67  Consumption of one drink daily for women 

and two drinks for men does not have deteriorating effect on the bone tissue, however, higher 

consumption of alcohol (>2-4drinks/day) can damage bone tissue.66  Finally, one alcohol 

drink per day for women, and two drinks for men are considered to be safe for bone health.69  

Unfortunately, it is very challenging and difficult to separate the effects of excessive alcohol 

intake on OP related fractures, as alcohol consumption is also associated with high-traumas 

related to risky behavior (e.g. motorcycle or car accidents).70 

1.4.2.3 Caffeine intake 

Caffeine reduces Ca intake in the intestines and increases urinary Ca excretion, but moderate 

intake of caffeine would not be harmful for bone health.3,43  Patients are advised to reduce 

caffeine intake to 1-2 servings/day (8-12 ounces caffeine per serving (226.796- 

340.194grams)).3  The role of caffeinated non- alcoholic beverages such as colas are 

considered to be a risk factor for low BMD due to high level content of caffeine and 

phosphoric acid.69  Phosphates are “acidic” ions, which contribute to the diet acid load, which 

then, the skeleton buffers, causing demineralization of bones.71  Phosphates interfere with 

calcium absorption thus leading to additional loss of Ca.72 Though literature is consistent 

with the fact that “acidic” ions such as phosphates, cause demineralization of bones, a meta-



 10 

analysis conducted by Fenton et al, concluded that phosphates do not increase urinary 

calcium excretion and do not contribute to demineralization of bones.71,72 

1.4.2.4 Body mass index  

Low body mass index (BMI), is a strong predictor of low BMD, and bone loss is often 

concurrent with weight loss.43,73  Low BMI is well established risk factor, particularly for hip 

fractures.73,74 There is a non-linear association between low BMI and low BMD, and the 

steepest gradient is seen in the values of BMI<20kg/m2.74  The relationship between BMI and 

fracture site differ, depending on BMI.74 Obese population BMI>30 kg/m2, usually have 

fractures other than hip fractures (e.g. ankle, upper and lower leg).74  

1.3.2.5 Physical activity 

Physical activity (PA) is associated with higher BMD, and positively influence bone health.75 

Weight bearing exercises show small, yet significant changes in BMD.3  Weight bearing and 

muscle strengthening exercises not only positively influence the BMD, but also help to 

improve agility, posture and balance, which may reduce the risk of falls.76 

1.3.2.3 Calcium deficiency 

Ca is an essential and one of the most important bone-forming minerals.3,77  Adequate Ca 

intake is crucial in achieving peak bone mass in late teens or early 20s and preventing bone 

loss later in life.78,79  The Institute of Medicine (IOM) recommends 1300mg/day Ca intake for 

those aged 14-18 to achieve peak bone mass.80  Calcium has an important role as a nutrient 

and it is reserved in the skeleton in large quantities.81  Calcium is washed out from the bones 

in times of reduced intake or excessive excretion, it is replaced when the Ca intake is 

adequate.81  The size of the reserve, i.e. bone tissue, unlike many other nutrients is not 

controlled by the Ca intake solely, but by the mechanical function of the skeleton, meaning 

that the body maintains as much bone tissue as much it needs to support body’s mechanical 
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loads.81  This fact indicates that Ca is a threshold nutrient,81 which means that, when the 

growth and mechanical needs of the skeleton are met, no matter how high the Ca intake is, Ca 

will not be accumulated in the skeleton.81  The IOM recommends 1200mg/day of Ca intake 

for women aged 50 years and more, the European guidline for OP recommends at least 

1000mg/day for the same age group.3,80,82  These standards are hardly met in the most regions 

of the world.83  In western countries, the average Ca intake is 700-900mg/day.84  Ca 

absorption apart from vitamin D is dependent on many factors such as Ca intake via food and 

solubility of Ca in various intestinal segments .85  Approximately 35% of Ca from dietary 

intake is absorbed.85  Calcium absorption and retention characteristics vary in different ethnic 

groups.79  Comparing American black and white girls, blacks have significantly higher 

intestinal Ca absorption and lower urinary excretion compared to white girls.86  Furthermore, 

Chinese American girls compared to white girls, again, showed significantly higher rates of 

intestinal Ca absorption and lower urinary excretion.79  Thus, dietary recommendations 

should take into account absorption characteristics of Ca in a given population. There is 

evidence suggesting that adequate Ca intake has protective effect against osteoporotic 

fractures.43,84,87  A meta-analysis of prospective cohort studies, specifically conducted to find 

association between Ca intake and hip fracture, did not find any association.88  Thus, increase 

in Ca intake above the dietary reference intake should not be recommended to patients.78,83,88  

To conclude, sufficient intake of Ca combined with adequate nutrition maintains structural 

and functional demands of skeleton, and further higher doses of Ca including dietary sources 

and Ca supplementations do not have protective effect on fracture prevention.84,87 

1.3.2.4 Vitamin D deficiency  

Vitamin D is essential for, Ca metabolism increasing the absorption of Ca in the intestines 

and helps to prevent bone loss.3,78,76,82,80  It is either taken in the diet as vitamin D3 or is 

synthesized in the skin under the sunlight (ultraviolet irradiation) from 7-dehydrocholesterol, 
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when no sun blocking agents are used on the skin.3  However, dermal photo-conversion of 7-

dehydrocholesterol into Vitamin D, is dependent on the intensity of ultraviolet irradiation 

which varies with season and latitude..3,78  In order to be biologically active, Vitamin D 

should be converted into its active form. In the liver Vitamin D is converted into 25(OH)D.  

Afterwards, in the kidneys 25(OH)D, is again hydroxylated and becomes hormonally active 

1,25(OH)D.89  Vitamin D deficiency is characterized by inadequate mineralization of the 

skeleton and significantly decreased BMD.78,90  American Cancer Society recommends to 

avoid being under the sun exposure from 10am to 4pm.91  This recommendation is made to 

prevent the skin cancer, though other health benefits of sunlight exposure such as prevention 

from several types of cancer, multiple sclerosis were neglected.92 Generally there is no 

consensus regarding the serum 25(OH)D level in the literature.93  The optimal serum 

25(OH)D level might be defined as the level associated with maximal suppression of serum 

parathyroid hormone, higher Ca absorption, increased BMD, reduced rates of bone loss, falls 

and fracture.93  Normal serum 25(OH)D level should range 30 to 32 ng/mL.3  However, there 

is a controversy regarding serum 25(OH)D levels.  The IOM recommends serum 25(OH)D 

level 20ng/mL for optimal bone health.80  This controversy is due to the fact, that Vitamin D 

sources include not only the food, but also Vitamin D which was activated from provitamin 

D under the sun exposure on the skin.80,94  There is inconsistency between European and 

American guidelines regarding the recommended daily intake of vitamin D.  The IOM, 

recommends daily intake of 600IU of vitamin D for women aged 51-70 in the US and 

Canada, while the European guidelines recommend 800IU for adults 51-70 years old.82,80  

The average total intake of Vitamin D is below the median levels, though the serum 

25(OH)D level is above 20ng/mL which is recommended by IOM.  This fact can be 

explained that the sun exposure still contributes to a significant level of Vitamin D in North 

Americans, thus, most of the population meet their optimal Vitamin D needs.80 BMD 
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significantly decreases with the decrease of 25(OH)D, thus adequate Vitamin D level is 

essential for good bone health, prevention of OP and future fractures .90  

1.4 Prevention 

OP and future osteoporotic fractures can be prevented. There are several universal 

recommendations applying to the general population.76,95  These recommendation aiming to 

prevent the occurrence of the disease include, adequate Ca and vitamin D intake, smoking 

cessation, identification and treatment of alcoholism, life-long weight-bearing exercises and 

fall prevention.26,76  

1.5 Diagnosis and Treatment 

1.5.1 Diagnosis 

All postmenopausal women aged >50, and men >70 years should undergo clinical risk 

assessment for osteoporosis apart from BMD measurement.3,5,32,76  Any fracture (except toes, 

fingers and skull), particularly after minor trauma, after the age of 50 should be taken into 

consideration for the risk assessment.3,76  Though, BMD measurement provides information 

about bone density and fracture risk (for every 1-SD decrease in age-adjusted BMD, the 

relative risk of fracture increases 1.6-fold to 2.6-fold), there is no clear-cut “fracture 

threshold”.3  Nowadays, it is recommended that patients also take Fracture Risk Assessment 

Tool (FRAX©), which predicts patients’ absolute fracture risk in ten years.3,82 

The technique used today to diagnose OP via measuring BMD, is dual energy X-ray 

absorptiometry (DXA), and the results are interpreted as “T” and “Z” scores.5  All women 

aged >65 and men >70 years old, should undergo BMD testing. 3,5,26,76  For premenopausal 

women, men aged 50 or younger, and children WHO BMD classification should not be 

applied, instead the International Society for Clinical Densitometry (ISCD) recommends to 

use ethnic or race adjusted Z-scores.95,96  The recommended body sites to measure BMD are: 
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total hip, femoral neck, or lumbar spine, measurements of body sites other than these have 

not been validated and are not recommended.3  DXA measurement at the hip, is the best 

predictor of future hip fracture risk.76,82,95 ISCD recommends hip and spine BMD 

measurements for all patients, while forearm measurement should be performed in the 

following circumstances: 1) hip and/or spine cannot be measured or interpreted, 2) 

hyperparathyroidism 3) very obese patients (over the weight limit for DXA table).96  The 

diagnosis of OP is met when BMD lies 2.5 or more standard deviations (SD) below the 

average T-score on total hip, femoral neck and lumbar spine compared to non-Hispanic, 

white females aged 20-29 years old.7,97  The diagnostic criteria for men is the same as for 

women.82  Four different categories of BMD are defined by WHO and the International 

Osteoporosis Foundation (IOF):30,98 

1. Normal - BMD is 1 SD below the young adult female reference mean (T-score ≥ 1) 

2. Low bone mass (osteopenia) - BMD greater than 1 SD below the young adult female, 

but less than 2.5 SD below this value (-1< T-score < -2.5) 

3. OP - BMD 2.5 SD or more below the young adult female mean 

4. Severe OP (established OP) -  BMD 2.5 SD or more below the young adult mean in 

the presence of one or more fragility fractures.  

1.5.2 Treatment 

The treatment of osteoporosis aims to prevent fractures, strengthen bones, to relieve 

symptoms of fractures and skeletal deformity, and to maintain and maximize physical 

function.3 All men and women aged 50 and over who experienced hip or vertebral fracture 

should be considered for pharmacologic treatment.3,76  Also, all those who have a femoral 

neck or spine T score < -2.5, and those who have T score ranging between -1 and 2.5, and a 

10 year probability of hip fracture is ≥3% or 10 year probability of osteoporosis related major 

fracture ≥20%, measured by FRAX©, should be considered for pharmacologic treatment.3,76  
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The major groups of medication are as follows: bisphosphonates, calcitonin, estrogen/ 

hormone therapy, estrogen agonist/antagonists, parathyroid hormone and combination 

therapy.  All of the patients are recommended to maintain adequate intake of Ca and vitamin 

D, constantly perform weight-bearing and muscle-strengthening exercises, avoid excess 

alcohol intake, tobacco use, and prevent falls.3,76,82 

1.7 Situation in Armenia 

The number of people aged 50 and over is increasing in the Republic of Armenia (RA), 

consequently OP and osteoporotic fractures are expected to increase.99  There is a lack of 

official data in Armenia about the prevalence and incidence of OP.  According to data 

provided by IOF, 4,162 patients (3,980 women and 182 men over 50 years old) were 

examined from 2006 to 2009; OP was detected in 32.1% and osteopenia in 40.3% .99  The 

data provided by the National Institute of Health of the RA, shows that there have been  

3,418 patients with OP in 2014 in Armenia.100  OP is not recognized as a priority public 

health issue in Armenia.  To increase awareness about OP among the general public and 

physicians, especially GPs “Schools on OP” were established.99  In 2007, the Armenian 

Osteoporosis Association (AOA) was established.101  It aims to raise awareness about OP 

among general public and healthcare professionals.102  Under the initiative of John 

Bilezikian, the AOA has organized several international conferences on OP in Armenia.102  

The last international 9th osteoporosis annual symposium was held and chaired by Dr. 

Bilezikian at the American University of Armenia (AUA) on October 22, 2015, Yerevan, 

Armenia.102,103  Dr Bilezikian organized donation of 9 densitometers to Armenia and 

Artsakh.103 

To our knowledge, no study was conducted to investigate OP knowledge, beliefs, and 

practices among Armenian population.  
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1.8 Study Aim and Research Question 

There is considerable evidence suggesting that most of the modifiable risk factors could be 

altered through lifestyle change.16  Thus, corrective actions must and can be taken to prevent 

OP.19  Prevention of bone diseases should start at young age and go throughout the 

lifecourse.19  Programs targeting postmenopausal women only could lead to a situation when 

other population groups (younger women or men) have lack of knowledge about OP and its 

risk factors.104  Misconceptions about OP including the mistaken idea that it is inevitable only 

for women, can lead to the fact that the prevention, diagnosis and treatment of OP can be 

delayed.105  

In Armenia no studies have been conducted to explore the general public’s knowledge, 

beliefs, and practices about OP.  This study aims to explore the gap in this field, assessing 

knowledge, beliefs, and practices (KAP) about OP among Yerevan and Gyumri general 

population, Armenia.  This study will help to understand the level of KAP among general 

public to make further recommendations and interventions regarding educational programs 

about OP for the general public in Yerevan and Gyumri, Armenia. 

The research Questions are the following: 

Primary research questions 

i. What are the knowledge, beliefs, and practice scores about OP among the general 

population in Yerevan and Gyumri? 

ii. What is the relationship between OP practice and OP knowledge and beliefs among 

general population in Yerevan and Gyumri after adjusting for other factors? 
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2.  Methods and Materials 

2.1 Study Design 

A quantitative cross-sectional household survey will be conducted to investigate the research 

questions, with face-to-face interviews.  Face-to-face interviews usually have higher response 

rate compared to self-administered interviews.106 

2.2 Study population 

Citizens in the cities of Yerevan and Gyumri will be the target population.  The two cities 

were chosen because, Yerevan is the capital of the RA and it is the most populated city.  

Gyumri is the second largest city of the RA.  All participants should be 18 years of age or 

more, speak and read Eastern Armenian and should not have received any specific training 

about OP.  Physicians will be excluded from the study as they may have better knowledge on 

OP and thus deviate the study results.  

2.3 Sampling Strategy 

This study will utilize simple random sampling technique.  The sampling frame for Yerevan 

and Gyumri will be obtained from the RA Presidential elections lists.  These lists contain 

names and addresses of citizens eligible to vote in Yerevan and Gyumri.  The random 

number will be generated on Microsoft Excel program with RandBetween command from the 

numbers of the sampling frame.  Each participant according to the generated random 

numbers will be assigned an ID.  In each ID number the first number will indicate the place 

of residence: Yerevan 1 and Gyumri 2. 

Interviewers will be trained during the training session according to the protocol.  In the 

training session the interviewers will be explained about the consent form, study instrument, 

also they will receive detailed maps of the cities and the starting addresses.  
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2.4 Sample Size 

To calculate the sample size the student investigator used the formula for the comparison of 

two unequal groups 13,107: 

𝑛 =
(𝑧𝛼

2+𝑧𝛽)
2

(𝜎1
2 + 𝜎2

2/𝜆)

Δ2  

n2= 𝜆n1 

 𝑧𝛼
2=1.96 , 𝑧𝛽=0.842 

 Power=80%, Confidence Interval=95% 

 The variance for the first group is 𝜎1
2 = 3.9213 

 The variance for the second group is 𝜎2
2 = 4.02 

Δ2 is the difference between the means of knowledge score of the two groups Δ2 = 𝜇1 −

𝜇2=1.5. 

μ1=15.8; μ2=17.3 

N1 (Gyumri)=81; N2 (Yerevan)=81x2=162 

After adjusting for the 70%108 response rate based on the previous household surveys 

conducted in the RA the final sample size will be N1= 116; N2=231.  

2.5 Study variables  

The primary outcome variable of the study is the OP related behavior which includes 

physical activity, Ca intake, and smoking among the general public.  Independent variables 

include; OP knowledge, OP beliefs, age, sex, socioeconomic status, place of residency.  

Table 1 presents the dependent and independent variables of the proposed study.
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2.6 Study Instruments  

The two study instruments: Osteoporosis Knowledge Test (OKT) and Osteoporosis Health 

Belief Scale (OHBS) were developed and validated by Kim et al in 1991.22,109  The OKT has 

been revised in 2012 and validated.109  In order to revise the questionnaire a literature review 

was conducted, to generate new items accordingly to the literature.  Questions about 

menopause, absence or presence of a relative with OP, level of education and socioeconomic 

status were also added. Smoking related questions were taken from research conducted in 

Armenia.110  Other important questions such as vitamin D intake were also added to the 

questionnaire.  The exercise questions were also modified according to the new guidelines.109  

After the validation OKT has 32 questions leading to possible total score of 0-32.109  OKT 

has two scales: nutrition and exercise.  Questions from 1-11 are about general knowledge on 

OP. While questions 12-17 and 30-32 are about excersie. The nutrition section includes 

questions from 18-30.109  

The OHBS has the following seven domains: perceived susceptibility, perceived seriousness, 

benefits exercise, benefits calcium intake, barriers exercise, barriers calcium intake, health 

motivation. In each domain the score ranges from 0-6.  The total score for the questionnaire 

is 42-210.22  Other variables of interest (age, sex, educational level, socioeconomic status and 

place of residency, presence or absence of a relative with OP) are taken from existing 

surveys.111   

Rapid assessment method (RAM) for dietary Ca intake is a self-reported questionnaire with 

six categories.112  For the Ca intake assessment participants are asked to indicate the number 

of servings for each food on a typical day for the last seven days.11,112  Afterwards, the 

number of servings are used to calculate the milligrams of Ca intake.  The tool has been 

validated and it has been validated against 3 day food records among adolescents113 and 

university students.112 
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In order to understand the behavior of physical activity among the general population, the 

International Physical Activity Questionnaire (IPAQ) will be used.114  This questionnaire has 

two types “short” and “long”.  The short version is a recall of physical activity for the last 7 

days, whereas long version is intended for usual life course.  The questionnaire was validated 

and used worldwide.114  We propose to use the long version, which contains 5 domains 

measuring physical activity in different situations.113 

All of the questionnaires for the proposed study are translated and adapted into Armenian 

(see Appendix 1).  A pretesting for the study questionnaire will be conducted, and 

amendments will be made accordingly. 

2.7 Data Management and Analysis 

The data will be entered into STATA statistical software (version 12.0).  Double entry, 

interviewer spot checks will help to have more accurate data.  The student investigator will 

do descriptive analysis to assess means and standard deviations for continuous variables.  T-

test will be used to compare continuous variables between two groups and chi-square test for 

categorical and/or dichotomous variables.   

A univariate linear regression analysis will help to find crude associations between Ca intake, 

physical activity and each independent variable.  All independent variables which may have 

significan association with the main independent variables: OP knowledge and beliefs, willl 

be checked for confounding.  The final multivariable model will include each significant 

independent variable with all identified confounders for the main independent variables to 

asses the true relationship.  The variables which will have a p-value < 0.25 will be included in 

the multivariable linear regression analysis to control for confounding and identify true 

relationship between each dependent and independent variables.  

A simple logistic regression will be run to identify associations between smoking status and 

independent variables.  The variables which will have a p-value < 0.25 will be included in the 
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multivariable logistic regression analysis to control for confounding and identify true 

relationship between each dependent and independent variables.  The final multivariable 

logistic regression model will be developed to identify and adjust the potential confounders. 

All independent variables in the final models will be tested for collinearity.  With the help of 

Variance Inflation Factor (VIF) method multicoliniarity will be checked.  The variables, 

which will have high correlation with each other will not be included in the final model 

together.  The final models will be checked using Hosmer-Lemeshow goodness of fit test. 

3 Ethical considerations 

The Institutional Review Board (IRB) at the American University of Armenia (AUA) 

reviewed the study protocol and concluded that it met the IRB protocol requirements.  All the 

participants will be 18 years old and over.  Oral consent (see Appendix 2) will be obtained 

from each participant before the face-to-face interview.  Participation in the study will be 

voluntary.  The participants are free not to answer any of the questions in the questionnaire 

and can withdraw from the study at any moment.  Only student investigator will have access 

to the complete database.  

4. Resources 

4.1 Budget 

The budget for this project is calculated based on the administrative, operational and 

personnel expenses.  The salary for the personal are calculated based on international 

organisations’ and non-governmental organisations’ salaries existing in the Armenian market.  

The interviewers and data entrees will receive wage per completed interview and per 

completed data entry.  The project coordinator and the statistician will receive salary on a 

monthly basis.  The total estimated budget for the project is 3,990,000 AMD.  The full budget 

estimets are represented in Table 2. 
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4.2 Personnel  

The study team includes a principal investigator, who will be responsible for developing the 

study protocol and assuring appropriate data collection.  The principal investigator will also 

contributing to data analysis and report writing.  Trained data collectors will conduct face-to-

face interviews assuring accuracy of collected data.  A person will be responsible for data 

entry.  A statistician will be responsible for data cleaning and analysis.  
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Table 1. Table of variables 
 
Variable Type 
Dependent   
Ca intake Continuous  
Physical activity Continuous 
Smoking Dichotomous 
Independent   
OP Knowledge Score Continuous 
OP Health Belief Scale Continuous  
Perceived susceptibility Continuous  
Perceived severity Continuous  
Benefits Ca intake Continuous  
Barriers Ca intake Continuous  
Benefits of Physical Activity  Continuous  
Barriers Physical Activity  Continuous  
Health motivation Continuous  
Age Continuous  
Sex  Dichotomous 
Educational level Ordinal 
Socio-economic conditions Ordinal  
Place of residency Dichotomous 
Presence or absence of relatives with 
OP 

Dichotomous 
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Table 2. Budget 
 

 
 

Cost type Unit cost AMD Number Total 
Personnel  
Project coordinator 300,000 3 (month) 900,000 
4 data collectors 800 400 (unit) 320,000 
Data enterer 700 400 (unit) 280,000 
Statistician 250,000 1 (work) 250,000 
Subtotal   1,750,000 
Operational  
Office renting 200,000 3 (month) 600,000 
Photocopying  200 400 (unit) 80,000 
Electricity, Heating, 
Water 

20,000 3 (months) 60,000 

Stationary 30,000 1 (total) 30,000 
Subtotal   770,000 
Travel Cost    
Yerevan-Gyumri travel 
cost 

15,000 2 (per/ destination) 30,000 

In-town travel 2,000 400 (per/ destination) 800,000 
Subtotal   830,000 
Accommodation 
including meals 

40,000 16 (person/day) 640,000 

Subtotal   640,000 
Total   3,990,000AMD 
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Table 3. Schedule of activities 
 
 Month 1 Month 2 Month 3 

1 
W 

2 
W 

3 
W 

4 
W 

5 
W 

6 
W 

7 
W 

8 
W 

9 
W 

10 
W 

11 
W 

12 
W  

Preparation of 
questionnaires/printing X X           

Interviewer training  
   X          

Data collection 
   X X X X      

Data enterer training 
Data entry and 
cleaning 

   X X X X X     

Data analysis 
        X X   

Preparation of the 
final report 
 

         X X X 
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Appendices 

Appendix 1. The study instrument (English) 
 
Osteoporosis knowledge, beliefs, and practice among the general population in 

Yerevan and Gyumri:  

a research grant proposal for a cross sectional survey 
 

 

 

Interviewer ID   ��                                                                         Interviewee ID ��� 

                            Day / Month / Year 
 
Date of the interview ___/___/_____  
 
Beginning of the interview__:__ End of the interview__:__  
 
 

1. Your age in years at the last birthday _______ 
 
 
2. Gender      1. Male �   Skip to the question  5    

    
                                   2. Female �  
 
 
3. Did you have a menopause? 
       

    1. Yes � 
      
    2. No �   Skip to the question 5 
 

 
4. At what age did you have a menopause?   _________ 
 
 
 
5. What is the total number of people living in your household (including you)? _________ 

 
 

6. How many persons have paid jobs in your house?  __________ 
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7. Did you ever smoke tobacco daily? 

  
  1. Yes � 

      
           2. No  �   Skip to Q 13 
 
8. Do you currently smoke tobacco? 

     
 1. Daily  � 

      
        2. Less than daily � 

     
3. Not at all  �   Skip to Q 10 

 
 
9. How many cigarettes on average do you smoke daily? ______ Skip to Q 11 
 
 
10. How much time has passed since you have quitted smoking?  

 
Month / Year 

 
 

 _____/_____  
 

11. How old were you when you first started smoking daily? ______ 
 
12. Overall how many years have you smoked daily?  

Month / Year 
 

 _____/_____  
 
 
13. Do you have any relatives and/ or acquentances with osteoporosis? 

    
   1. Yes � 

      
           2. No  � 
 
 
14. What is the highest level of education you completed? 

 
1. Basic school                � 

2. Secondary / High school                         � 

3. Professional technical education                � 

4. Institute / University or Postgraduate � 
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15. What is your current occupational status? 

 
Please select all answers that apply to you. 

 

1. Employed/Self-employment  �     

2. Seasonal work/migrant        � 

3. Unemployed    � 

4. Student     � 

5. Retired     � 

 
 
 16. On average, how much money does your family spend monthly? 

 
1. Less than 50,000 AMD  � 

2. From 51,000 to 150,000 AMD � 

3. From 151,000 to 300,000 AMD � 

4. Above 301,000 AMD  � 

88. Don’t know / refuse to answer � 
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  ID NO: __________________ 
 

OSTEOPOROSIS HEALTH BELIEF SCALE 
 
 
     Osteoporosis (os-te-o-po-ro-sis) is a condition in which the bones become excessively thin (porous) 
and weak so that they are fracture prone (they break easily). 
 
     Below are some questions about your beliefs about osteoporosis.  There are no right or wrong 
answers.  We all have different experiences which will influence how we feel.  After reading each 
statement, circle if you STRONGLY DISAGREE, DISAGREE, are NEUTRAL, AGREE, or 
STRONGLY AGREE with the statement. 
 
     It is important that you answer according to your actual beliefs and not according to how you feel you 
should believe or how you think we want you to believe.  We need the answers that best explain how you 
feel.  
 
     Read each statement.  Circle one best option that explains what you believe. 
 

SD = STRONGLY DISAGREE 
 
 D = DISAGREE 
 
 N = NEUTRAL 
 
 A = AGREE 
 
SA = STRONGLY AGREE 

 
 
SD    D    N    A    SA  1.  Your chances of getting osteoporosis are high. 
 
SD    D    N    A    SA  2.  Because of your body build, you are more likely to develop 
       osteoporosis.    
 
SD    D    N    A    SA  3.  It is extremely likely that you will get osteoporosis.                               
 
SD    D    N    A    SA  4.  There is a good chance that you will get osteoporosis.                          
 
SD    D    N    A    SA  5.  You are more likely than the average person to get osteoporosis.         
 
SD    D    N    A    SA  6.  Your family history makes it more likely that you will get 

     osteoporosis.      
 
SD    D    N    A    SA  7.  The thought of having osteoporosis scares you.           
 
SD    D    N    A    SA  8.  If you had osteoporosis you would be crippled.          
 
K. Kim, M. Horan, P. Gendler, 1991.  Reproduction without authors’ express written consent is not 
permitted.  Permission to use this scale may be obtained from Phyllis Gendler at Grand Valley State 
University, Grand Rapids, MI  49503.  
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 SD = STRONGLY DISAGREE 
 
  D = DISAGREE 
 
  N = NEUTRAL 
 
 A = AGREE 
 
 SA = STRONGLY AGREE 
 
 
SD    D    N    A    SA   9.  Your feelings about yourself would change if you got osteoporosis.  
 
SD    D    N    A    SA  10.  It would be very costly if you got osteoporosis.         
 
SD    D    N    A    SA  11.  When you think about osteoporosis you get depressed.     
 
SD    D    N    A    SA  12.  It would be very serious if you got osteoporosis.      
 
SD    D    N    A    SA  13.  Regular exercise prevents problems that would happen from 
         osteoporosis. 
 
SD    D    N    A    SA  14.  You feel better when you exercise to prevent osteoporosis.       
 
SD    D    N    A    SA  15.  Regular exercise helps to build strong bones.            
 
SD    D    N    A    SA  16.  Exercising to prevent osteoporosis also improves the way your body 
         looks.   
 
SD    D    N    A    SA  17.  Regular exercise cuts down the chances of broken bones.            
 
SD    D    N    A    SA  18.  You feel good about yourself when you exercise to prevent  
         osteoporosis.  
 
For the following 6 questions, "taking in enough calcium" means taking enough calcium by eating 
calcium rich foods and/or taking calcium supplements. 
 
SD    D    N    A    SA  19.  Taking in enough calcium prevents problems from osteoporosis.    
 
SD    D    N    A    SA  20.  You have lots to gain from taking in enough calcium to prevent  

        osteoporosis. 
 
SD    D    N    A    SA  21.  Taking in enough calcium prevents painful osteoporosis.       
 
SD    D    N    A    SA  22.  You would not worry as much about osteoporosis if you took in  
         enough calcium.  
 
SD    D   N    A    SA  23.  Taking in enough calcium cuts down on your chances of broken 

       bones.  
 

SD    D    N    A    SA  24.  You feel good about yourself when you take in enough calcium to  
         prevent osteoporosis.  
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SD = STRONGLY DISAGREE 
 
 D = DISAGREE 
 
 N = NEUTRAL 
 
 A = AGREE 
 
SA = STRONGLY AGREE 

 
SD    D    N    A    SA  25.  You feel like you are not strong enough to exercise regularly.   
 
SD    D    N    A    SA  26.  You have no place where you can exercise 
 
SD    D    N    A    SA  27.  Your spouse or family discourages you from exercising. 
 
SD    D    N    A    SA  28.  Exercising regularly would mean starting a new habit which is hard  
         for you to do. 
 
SD    D    N    A    SA  29.  Exercising regularly makes you uncomfortable.  
 
SD    D    N    A    SA  30.  Exercising regularly upsets your every day routine.   
 
SD    D    N    A    SA  31.  Calcium rich foods cost too much. 
 
SD    D    N    A    SA  32.  Calcium rich foods do not agree with you. 
 
SD    D    N    A    SA  33.  You do not like calcium rich foods. 
 
SD    D    N    A    SA  34.  Eating calcium rich foods means changing  your diet which is hard 

       to do.   
 
SD    D    N    A    SA  35.  In order to eat more calcium rich foods you have to give up other 

       foods that you like. 
 
SD    D    N    A    SA  36.  Calcium rich foods have too much cholesterol 
 
SD    D    N    A    SA  37.  You eat a well-balanced diet. 
 
SD    D    N    A    SA  38.  You look for new information related to health. 
 
SD    D    N    A    SA  39.  Keeping healthy is very important for you. 
 
SD    D    N    A    SA  40.  You try to discover health problems early. 
 
SD    D    N    A    SA  41.  You have a regular health check-up even when you are not sick.         
 
SD    D    N    A    SA  42.  You follow recommendations to keep you healthy.  
 
Please check to see that you have answered all items. 
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 
We are interested in finding out about the kinds of physical activities that people do as part 
of their everyday lives. The questions will ask you about the time you spent being physically 
active in the last 7 days. Please answer each question even if you do not consider yourself 
to be an active person. Please think about the activities you do at work, as part of your 
house and yard work, to get from place to place, and in your spare time for recreation, 
exercise or sport. 
 
Think about all the vigorous and moderate activities that you did in the last 7 days. 
Vigorous physical activities refer to activities that take hard physical effort and make you 
breathe much harder than normal. Moderate activities refer to activities that take moderate 
physical effort and make you breathe somewhat harder than normal. 
 
PART 1: JOB-RELATED PHYSICAL ACTIVITY 
 
The first section is about your work. This includes paid jobs, farming, volunteer work, course 
work, and any other unpaid work that you did outside your home. Do not include unpaid 
work you might do around your home, like housework, yard work, general maintenance, and 
caring for your family. These are asked in Part 3. 
 
1. Do you currently have a job or do any unpaid work outside your home? 
 
  Yes 
 
 No Skip to PART 2: TRANSPORTATION 
 
The next questions are about all the physical activity you did in the last 7 days as part of 
your paid or unpaid work. This does not include traveling to and from work. 
 
2.  During the last 7 days, on how many days did you do vigorous physical activities 

like heavy lifting, digging, heavy construction, or climbing up stairs as part of your 
work? Think about only those physical activities that you did for at least 10 minutes 
at a time. 

 
_____ days per week 

 
 No vigorous job-related physical activity Skip to question 4 
 
3. How much time did you usually spend on one of those days doing vigorous physical 

activities as part of your work? 
 

_____ hours per day 
_____ minutes per day 

 
4. Again, think about only those physical activities that you did for at least 10 minutes at 

a time. During the last 7 days, on how many days did you do moderate physical 
activities like carrying light loads as part of your work? Please do not include 
walking. 

 
_____ days per week 

 
 No moderate job-related physical activity Skip to question 6 



. 
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5. How much time did you usually spend on one of those days doing moderate 
physical activities as part of your work? 

 
_____ hours per day 
_____ minutes per day 

 
6. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time as part of your work? Please do not count any walking you did to travel to or 
from work. 

 
_____ days per week 

 
 No job-related walking Skip to PART 2: TRANSPORTATION 
 
7. How much time did you usually spend on one of those days walking as part of your 

work? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
 
These questions are about how you traveled from place to place, including to places like 
work, stores, movies, and so on. 
 
8. During the last 7 days, on how many days did you travel in a motor vehicle like a 

train, bus, car, or tram? 
 

_____ days per week 
 
 No traveling in a motor vehicle Skip to question 10 
 
9. How much time did you usually spend on one of those days traveling in a train, bus, 

car, tram, or other kind of motor vehicle? 
 

_____ hours per day 
_____ minutes per day 

 
Now think only about the bicycling and walking you might have done to travel to and from 
work, to do errands, or to go from place to place. 
 
10. During the last 7 days, on how many days did you bicycle for at least 10 minutes at 

a time to go from place to place? 
 

_____ days per week 
 
 No bicycling from place to place Skip to question 12 
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11. How much time did you usually spend on one of those days to bicycle from place to 
place? 

 
_____ hours per day 
_____ minutes per day 

 
12. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time to go from place to place? 
 

_____ days per week 
 
 No walking from place to place Skip to PART 3: 

HOUSEWORK, HOUSE 
MAINTENANCE, AND 
CARING FOR FAMILY 

 
13. How much time did you usually spend on one of those days walking from place to 

place? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
 
This section is about some of the physical activities you might have done in the last 7 days 
in and around your home, like housework, gardening, yard work, general maintenance work, 
and caring for your family. 
 
14. Think about only those physical activities that you did for at least 10 minutes at a 

time. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, chopping wood, shoveling snow, or digging in the garden 
or yard? 

 
_____ days per week 

 
 No vigorous activity in garden or yard Skip to question 16 
 
 
15. How much time did you usually spend on one of those days doing vigorous physical 

activities in the garden or yard? 
 

_____ hours per day 
_____ minutes per day 

 
16. Again, think about only those physical activities that you did for at least 10 minutes at 

a time. During the last 7 days, on how many days did you do moderate activities 
like carrying light loads, sweeping, washing windows, and raking in the garden or 
yard? 

 
_____ days per week 

 
 No moderate activity in garden or yard Skip to question 18 
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17. How much time did you usually spend on one of those days doing moderate 
physical activities in the garden or yard? 

 
_____ hours per day 
_____ minutes per day 

 
18. Once again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 
activities like carrying light loads, washing windows, scrubbing floors and sweeping 
inside your home? 

 
_____ days per week 

 
 No moderate activity inside home Skip to PART 4: 

RECREATION, SPORT AND 
LEISURE-TIME PHYSICAL 
ACTIVITY 

 
19. How much time did you usually spend on one of those days doing moderate 

physical activities inside your home? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
 
This section is about all the physical activities that you did in the last 7 days solely for 
recreation, sport, exercise or leisure. Please do not include any activities you have already 
mentioned. 
 
20. Not counting any walking you have already mentioned, during the last 7 days, on 

how many days did you walk for at least 10 minutes at a time in your leisure time? 
 

_____ days per week 
 
 No walking in leisure time Skip to question 22 
 
21. How much time did you usually spend on one of those days walking in your leisure 

time? 
 

_____ hours per day 
_____ minutes per day 

 
22. Think about only those physical activities that you did for at least 10 minutes at a 

time. During the last 7 days, on how many days did you do vigorous physical 
activities like aerobics, running, fast bicycling, or fast swimming in your leisure 
time? 

 
_____ days per week 

 
 No vigorous activity in leisure time Skip to question 24 
 
23. How much time did you usually spend on one of those days doing vigorous physical 

activities in your leisure time? 
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_____ hours per day 
_____ minutes per day 

 
24. Again, think about only those physical activities that you did for at least 10 minutes at 

a time. During the last 7 days, on how many days did you do moderate physical 
activities like bicycling at a regular pace, swimming at a regular pace, and doubles 
tennis in your leisure time? 

 
_____ days per week 

 
 No moderate activity in leisure time Skip to PART 5: TIME SPENT 

SITTING 
 
25. How much time did you usually spend on one of those days doing moderate 

physical activities in your leisure time? 
_____ hours per day 
_____ minutes per day 

 
 
PART 5: TIME SPENT SITTING 
 
The last questions are about the time you spend sitting while at work, at home, while doing 
course work and during leisure time. This may include time spent sitting at a desk, visiting 
friends, reading or sitting or lying down to watch television. Do not include any time spent 
sitting in a motor vehicle that you have already told me about. 
 
26. During the last 7 days, how much time did you usually spend sitting on a weekday? 
 

_____ hours per day 
_____ minutes per day 

 
27. During the last 7 days, how much time did you usually spend sitting on a weekend 

day? 
 

_____ hours per day 
_____ minutes per day 
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Appendix 2. The study Instrument (Armenian) 
 
 

 ID   ��                                              ID ��� 

                              
 /  /   

 
 

  ___/___/_____  
 
 

  __:__   __:__  
 
 

1.    _______ 
 
 

2.       1.  �     5-     
    

                                   2.  �  
 
 

3.     
       

    1.  � 
      
    2.  �      5-  
 

 
4.               _________ 

 
 
 

5.      ,    _________ 
 
 

6.        __________ 
 

7.        
  

1.   � 
      

      2.   �      13 
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8.     

     
 1.      � 

      
     2.       � 
         
  3.        �                               10 

   
 
 

9.        ________ 
 
 
 

10.     ,      
 
   /  

 
_____/_____  

 
 

11.   ,       ______ 
 
 
 

12.  ,   ,      
 

 /  
 

_____/_____  
 
 
 

13.  ,   /  ,    
    

   1.  � 
      

           2.   � 
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14.       
 
1.     � 

2. /    � 

3. /   � 

4. /   � 

 
 
 

15.      
 

      
 

1.  /   �     

2. /   � 

3.      � 

4.      � 

5.     � 

 
 

16. ,        
 

1. 50,000     � 

2. 51,000  150,000     � 

3. 151,000  300,000   � 

4. 301,000                 � 

88. /    �  
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23.  
  

(  .` 
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24.   
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25.   
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51.    ,  
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52.        
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56.      , 
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57.  
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Appendix 3. Consent form (English) 
 

American University of Armenia 

School of Public Health 

Institutional Review Board #1 

Consent form 

Assessment of knowledge and health beliefs about osteoporosis among the general 

population in Yerevan and Gyumri:  

A cross sectional survey 

Hello, I am Vahe Krmoyan. I am a graduate student in the School of Public Health at the 

American University of Armenia (AUA).  I am conducting a research study under the 

supervision of three faculty members.  The main aim of the study is to assess knowledge and 

beliefs about osteoporosis among the general public in Yerevan and Gyumri. As you are part 

of the general public you are invited to participate in this study. 

You and others are invited to participate in this study in order to expand the understanding of 

society’s knowledge and beliefs about osteoporosis in Armenia. You were selected to 

participate in this study randomly through the election list of the Republic of Armenia. Your 

participation involves face-to-face interview.  

What are the study procedures?  What will I be asked to do? 

I will ask you to fill in a questionnaire I will provide, it will take you approximately 10-15 

minutes to complete. You are free to decline to answer any of the questions asked. Questions 

will be asked covering different areas: knowledge, attitudes and beliefs about osteoporosis.  

What are the risks or inconveniences of the study?   

The questions included in the questionnaires do not include any sensitive topics and do not 

ask about your practices. Although you might feel uncomfortable, that you have difficulties 
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understanding and/or answering a few questions. It is normal not to know the answer to all 

of the questions.  

 

What are the benefits of the study? 

While you may not directly benefit from this research, your participation will help us to have 

an idea about public’s knowledge and beliefs about osteoporosis. Your participation may 

contribute to have better idea what is going on in the public in Armenia, which may help us 

to raise awareness about osteoporosis and thus prevent the disease.   

Will I receive payment for participation?   

There is no compensation for the participation.   

Are there costs to participate? 

There are no costs to you to participate in this study. 

Can I stop being in the study and what are my rights? 

Your participation in this study is completely voluntary.  You do not have to be in this study if 

you do not want to.  If you agree to be in the study, but later change your mind, you may stop at 

any time.  You may also skip any question you are not willing to answer. There are no penalties 

or consequences of any kind if you decide that you do not want to participate.  

How will my personal information be protected? 

I will protect the confidentiality of your data. After the data collection I will destroy the list of 

participants with identifiable information including names and addresses. Your name, address or 

any other identifiable information will not appear on the questionnaire and in the study findings. 

Only general findings will be presented in the final report. This is a one time survey and you will 

not be contacted in the future. 

At the conclusion of this study, the findings may be published.  

Who do I contact if  I have questions about the study? 
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Take as much time as you like before you make a decision to participate in this study. I am 

ready to answer any questions you have about this study. If you want to contact someone at a 

later date or want to voice concerns or complaints about the research, you may contact to the 

primary investigator of this study, Dr. Varduhi Petrosyan at the School of Public Health, 

American University of Armenia, phone: 060612592 who will be available to discuss this 

study with you long into the future.  

If you would like to discuss your rights as a research participant, discuss problems, concerns or 

if you come to believe that you have not been treated fairly during this study you may contact 

the Human Subject Protection Administrator of the American University of Armenia, Dr. 

Kristina Akopyan (+374 60) 61 25 61) akopyank@aua.am .  

Do you agree to participate? Please say YES or NO.  If yes, shall we start? 

mailto:akopyank@aua.am
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Appendix 4. Consent form (Armenian) 
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  (+374 60) 61 25 61) akopyank@aua.am:   , 

     ,   : 
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