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A Cross-Sectional Study on Osteoporosis Knowledge and 

Awareness Among Medical Students in Holy Karbala 

Abstract 

       Osteoporosis is a major public health problem. Sufficient osteoporosis knowledge by 

medical students the future healthcare workers is essential to guaranteeing that they possess 

the abilities and skills to treat patients with osteoporosis effectively. 

 Objectives:  

       This study aimed to assess the knowledge and awareness of osteoporosis among medical 

students in holy Karbala. 

 Methods:  

       A cross-sectional study was conducted among medical students in collages of medicine 

in holy Karbala from October 1st, 2025, to February 1st, 2026. A self-structured 

questionnaire was used to collect data, including the sociodemographic characteristics of the 

participants and the Osteoporosis Knowledge Assessment Tool (OKAT) score. The collected 

data were analyzed using SPSS version 27. 

 Results: 

       A total of 664 medical students participated in this study. The mean age of the 

participants was 22.030 years (SD = 1.651). Most participants had moderated knowledge 

483. Regarding awareness, 523 knew that osteoporosis is more common in women, also 419 

knew that calcium supplements alone cannot prevent bone loss, just 155 identified that 

osteoporosis does not cause pain before a fracture, 209 knew that not all types of physical 

activity are useful for osteoporosis patients, and 590 were aware that age is a risk factors for 

osteoporosis. 

 Conclusions: 

       Most medical students have average knowledge of osteoporosis. There is a significant 

gap in knowledge among the participants regarding symptoms, risk factors, and treatment 

availability. 
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1. Introduction             

          The word osteoporosis has Greek origin, which dates back to the 1820s 

and comes from the word osteon, which means bone, and poros, which means 

a small hole or pore [1]. 

          Osteoporosis has defined by the World Health Organization as a 

"systemic skeletal disease characterized by low bone mass and 

microarchitectural deterioration of bone tissue which leads to bone fragility and 

susceptibility to fracture" [2,3]. 

          Osteoporosis is a severe medical condition that not only lowers the 

quality of life but is also linked to increased risk of morbidity, death, and 

financial burden, as shown in Figure 1. 

 

(A) Normal bone                       (B) Osteoporotic bone 

Figure 1: Visual representation of healthy and osteoporotic bones. 

Adapted from [4]. 

          It is the most common cause of bone fractures in the elderly population. 

Typically, there are no symptoms until a bone break. Bones might become so 

weak that they fracture readily with little pressure or on their own. After age 50, 

one in three women will develop an osteoporotic fracture [5]. 

          Fragility fractures are a major contributor to the morbidity of chronic 

illnesses. For instance, fragility fractures overcome chronic obstructive 



pulmonary disease and ischemic stroke to place as the fourth most common 

cause of death in Europe, after ischemic heart disease, dementia, and lung 

cancer [6,7]. 

          When an osteoporotic fracture occurs, it seriously impacts the patient and 

the healthcare system, making it possible to consider osteoporosis a costly 

problem for the healthcare system and society [8]. 

          Osteoporotic fractures resulted in roughly 5 billion $ in healthcare 

expenses in the 1990s [9]. Another study found that osteoporotic fractures cost 

roughly 19 billion $ in the United States in 2005, indicating that the cost is rising 

due to an aging population [10]. 

          Osteoporosis is classified into primary and secondary categories. Primary 

osteoporosis is subdivided into postmenopausal osteoporosis (type I) and senile 

osteoporosis (type II) [11]. Secondary osteoporosis, as its term suggests, 

develops secondarily to a diverse group of medical disorders, which include 

hypogonadism, gastrointestinal diseases, liver disease, endocrinopathies, 

inflammatory conditions, immobilization, kidney diseases, and cancer. Some 

drugs, like heparin, glucocorticoids, antiepileptic drugs, cancer treatments, and 

thyroid hormone, can also affect bone metabolism and lead to bone loss 

[12,13,14,15]. 

          The systemic skeletal illness known as osteoporosis was defined as a 

decline in bone mineral content and changes in the bone's microstructure, 

specifically a decrease in trabeculae or the loss of trabecular bridges, cortical 

thinning, and an increase in cortical porosity [16,2]. These changes are caused 

by a disruption in the bone remodeling cycle, resulting in an imbalance between 

bone loss and formation, which leads to increased bone loss. Thus, the process 

of bone mineral content loss is multifactorial, including an increase in the 

number of remodeling units with a local imbalance caused by a mismatch in 

bone resorption and production at each bone remodeling unit, leading to bigger 

resorption space due to excessive in resorption, in addition, newly created bone 



being too small because of defect in bone formation or reducing turnover time 

due to rapid remodeling rate [17].  

          Bone mineral density (BMD) is used to diagnose osteoporosis; the most 

commonly employed test for assessing BMD is dual-energy X-ray 

absorptiometry (DEXA), which is a painless, quick, and non-invasive test. The 

DEXA scan gives the result as a number called a T-score, which represents the 

BMD of the patient compared to the average BMD in a healthy young adult. 

According to The World Health Organization classifies bone density as the 

following: 

• If the T-score is (–1 or greater): the bone density considers normal. 

• If the T-score is between (–1 and –2.5): it indicates low bone density, known 

as osteopenia, a possible precursor to osteoporosis. 

• If the T-score is (–2.5 or less): it indicates osteoporosis, even if there is no 

broken bone [18,2]. 

          Medications, hormone therapy, and lifestyle modifications are currently 

used as treatments for osteoporosis, combining these treatments frequently 

produces the best results. Osteoporosis treatment aims to slow bone loss and 

prevent fractures [19].  

          Osteoporosis is not curable, but it can be prevented by increasing the level 

of physical activity at all ages, cessation of smoking, reduction of alcohol 

consumption, adequate dietary calcium and vitamin D intake, and fall 

prevention.  Osteoporosis treatment aims to slow bone loss and prevent 

fractures [20]. Numerous studies have found clear association between healthy 

behaviors or lifestyle and decreased risk of osteoporosis and related fractures. 

There is good evidence suggesting that osteoporosis knowledge is one 

contributor to osteoporosis preventive behavior [7]. 

          The basic requirement for managing any chronic health disorder starts 

with evaluation of the awareness about the disease among the target subjects.        



Determining their knowledge, beliefs and behaviors about osteoporosis can be 

helpful in developing effective interventions and guiding public health 

programs for osteoporosis prevention [ 5]. 

          The Osteoporosis Knowledge Assessment Tool (OKAT) developed by 

Winzenberg and co-authors in 2003; which is a 20-item questionnaire, each item 

having “true”, “false” and “I don't know “options. OKAT focuses on three basic 

themes: (1) understanding (symptoms and risk of fracture) of osteoporosis also 

the knowledge of risk factors for osteoporosis (2) knowledge of preventive 

factors as physical activity and diet relating to osteoporosis and (3) treatment 

availability [21,22]. 

          There is a lack of knowledge about osteoporosis among healthcare 

workers in many countries, as reported by emerging studies using various 

assessment tools [23,24]. The knowledge deficit of healthcare professionals is 

considered an important barrier to appropriate risk identification and 

management of this common health problem [25]. As a result, medical students 

the future healthcare workers must have sufficient osteoporosis knowledge to 

ensure that they have the aptitude and skills to treat people with this disease 

successfully [26].  

          Therefore, the present study aimed to assess the knowledge and 

awareness of osteoporosis among medical students to gain a clearer insight into 

how to address this issue rapidly. 

 

2. Subjects and Method 

• Study design and setting  

          An analytic cross-sectional study was conducted in collages of medicine 

in holy Karbala from October 1st, 2025, to February 1st, 2026. The collages 

were chosen randomly by simple random sampling. The selected collages 

included University of Karbala – College of Medicine, Al-Ameed University 



College of Medicine, Warith Al-Anbiyaa University – College of Medicine, and 

Al-Sibtain University for Medical Sciences- College of Medicine. 

Sample size  

          The sample size was calculated to be 350 according to the following 

formula [27].  

                                     

          A confidence interval equal to 95% (Z= 1.96) and 5% precision) E=0.05), 

and the prevalence of good osteoporosis knowledge among medical students 

was assumed to be 50% (P=0.5) to ensure an adequate sample. 

• Research instruments 

          A questionnaire was used to collect the data, which assessed knowledge 

about osteoporosis using the OKAT questionnaire. The OKAT is a reliable 

questionnaire for evaluating osteoporosis knowledge. The OKAT is structured 

around three major themes: knowledge of osteoporosis symptoms and risk 

factors; knowledge of osteoporosis protective factors such as nutrition and 

exercise; and availability of treatment as shown in Table 3[21]. OKAT score 

calculation the responses are categorical (yes, I don’t know, and no) and were 

applied with an item score of ‘1’ for the correct response, and ‘0’for the 

incorrect response as well as I don’t know response, a cumulative score of 

twenty, followed by a summation of the degree of the question answers and 

giving a score as follows: low knowledge (< 8), average knowledge (8-14), and 

high knowledge (> 14). A pilot study was conducted approximately two weeks 

before data collection, with a sample of 10 participants who were excluded from 

the study, to test the questionnaire for any difficulties and to determine the time 

needed for the collection of data [22]. 

 



• Statistical analysis 

          Statistical analysis SPSS (Statistical Package for Social Sciences) version 

27 was used for data entry and analysis. Continuous variables are presented as 

means and standard deviations. Categorical variables are presented as 

frequencies and percentages. The chi-square test was used to test associations 

between knowledge scores and the sociodemographic features of participants. 

A p-value< 0.05 indicates statistical significance. 

 

3. Results  

          The study participants included 664 students from the selected collages, 

whose mean age was 22.030 years (SD = 10.773), Figure 2 and Table 1provides 

further details. 

 

 

 

 

 

 

 

Figure 2: The age data variables of the participants. 

                  

 

 

 



               Table 1: The age data variables of the participants 

Statistic age 

No. of observations 664 

Minimum 19 

Maximum 28 

Range 9 

1st Quartile 20 

Median 22 

3rd Quartile 23 

Mean 22.030 

Standard deviation 1.651 

  

          281 of participants were male and 383 of whom were female, considering 

the results according to stage, there are 112 pupils in the second stage, 66 in the 

third stage, 92 in the fourth stage, 196 in the fifth, and 198 in the sixth stage, 

Table 2 and Figure 3 provides further details. 

Table 2: Sociodemographic variables of the participants 

Variable\Statistic Categories Frequency per 

category 

Rel. frequency per 

category (%) 

Sex Female 383 57.419 

Male 281 42.581 

Stage Second 112 16.867 

Third 66 9.939 

Fourth 92 13.855 

Fifth 196 29.518 

sixth 198 29.819 

 



        

(A)                                                   (B) 

Figure 3: A-Classification of medical students according to their sex, 

blue color for male 42.581% and red color for female 57.419%.            B- 

Classification of medical students according to their stage, the red color 

for second stage 16.867%, the blue color for third stage 9.939%, the 

green color for fourth stage 13.855%, the purple color for fifth stage 

29.518% and the gray color for sixth stage 29.819. 

           

          Regarding the osteoporosis knowledge assessment tool, as shown in 

Figure 4, the vast majority of participants had moderated knowledge 483, 103 

had low knowledge only 78 had high knowledge.  

 

Figure 4: Classification of medical students according to their osteoporosis 

knowledge score, the red color for high knowledge, the blue color for low 

knowledge, the green color for moderated knowledge. 

Frequency (Gender)

Female Male

Frequency (stage)

2 3 4 5 6

Frequency (Category)

High Low Moderated



       

          The percentage of correct responses to each item in the questionnaire is 

shown in Table 3. Knowledge and beliefs regarding osteoporosis were analyzed 

in three separate domains from the information available in OKAT 

questionnaire. 

 

Table 3: Osteoporosis knowledge assessment tool according to 

participants' answers. 

No. OKAT Question 
Correct answer  

n (%) 

Incorrect 

answer n (%) 

Q1 
Osteoporosis leads to an increased risk of 

bone fractures 
657(98.94) )1.05(7 

Q2 
Osteoporosis typically leads to symptoms 

such as pain before fractures occur 
155(23.34) )76.65(509 

Q3 

Having a higher peak bone mass at the end 

of childhood does not necessarily protect 

against the development of osteoporosis in 

later life. 

193(29.06) )70.93(471 

Q4 Osteoporosis is more common in men. 523(78.76) )21.23(141 

Q5 
Cigarette smoking can contribute to 

osteoporosis. 

 

424(63.85) 

 

)36.14(240 

Q6 
White women are at highest risk of fracture 

when compared with other races. 

 

364(54.81) 

 

)18.45(300 

Q7 
 A fall is just as important as low bone 

strength in causing fractures. 

 

382 (57.53) 

 

)48.42( 282 



Q8 
By age 80 years, a majority of women have 

osteoporosis. 
590(88.85) )51.1(147 

Q9 
From age 50 years, most women can 

expect at least one fracture before they die. 
486(73.193) )26.807(817 

Q10 
Any type of physical activity is beneficial 

for osteoporosis. 
209 (31.476) )68.524( 455 

Q11 

It is easy to tell whether I am at risk of 

osteoporosis by my clinical risk factors 

only. 

114 (17.169) (82.831) 550 

Q12 
Family history of osteoporosis strongly 

predisposes a person to osteoporosis. 
500(75.301) )24.699( 164 

Q13 
An adequate calcium intake can be 

achieved from two glasses of milk a day. 
417(62.801) 247(37.199)   

Q14 

Sardines and broccoli are good sources of 

calcium for people who cannot take dairy 

products. 

440(66.265) )33.735(224  

Q15 
Calcium supplements alone can prevent 

bone loss. 
419(63.102) )36.898(245  

Q16 
Alcohol in moderation has little effect on 

osteoporosis. 
)28.916(192   )71.084(472  

Q17 
High salt intake is a risk factor for 

osteoporosis. 
)38.554(256  )61.446(408   

Q18 
There is a small amount of bone loss in the 

10 years following the onset of menopause. 
)18.825(125  )81.175(539   

Q19 
Hormone therapy prevents further bone 

loss at any age after menopause. 
)60.693(403  )39.307(261  

Q20 
There are no effective treatments for 

osteoporosis available in Iraq. 
)45.783(304   )54.217(360  

 



Basic knowledge regarding osteoporosis (questions 1–12): 

          On analyzing the responses to these questions, as shown in Figure 5, it 

was seen that 98.94% (n = 657) were aware that osteoporosis leads to increased 

risk of bone fractures, and 29.06% understood the relationship between poor 

bone strength, falls, and fractures. Although about 73.193% knew that a 

majority of women would be affected with osteoporosis by the age of 80 years, 

21.23% (n = 141) of the study subjects had a misconception that osteoporosis 

was more common in men than in women and 26.807% (n = 178) of students 

failed to understand the temporal relationship between advancing age and 

fracture risk. About 40% (n = 240) were unaware that cigarette smoking could 

contribute to osteoporosis. A majority of participants 75.301% (n = 500) were 

aware that the chances of developing osteoporosis were higher in the presence 

of a positive family history. 



 

Figure 5: The percentage of correct responses to each question from 1–

12, where the red color for incorrect response and blue color for correct 

response. 

 

Sources of calcium and risk factors for osteoporosis (questions 13–17): 

          Excessive intake of alcohol and high salt intake as risk factors for 

osteoporosis was correctly recognized by 28.916% (n = 192) and 38.554% (n = 

256), respectively. Also, most students 62.801%  (n = 417) were aware that two 

glasses of milk yielded sufficient dietary calcium, only 66.265% (n = 440) 

identified sardines and broccoli as a good source of calcium, and an alarming 



nearly 40% (n = 245) believed that calcium supplements alone could prevent 

the development of osteoporosis, as shown in Figure 6. 

 

 

Figure 6: The percentage of correct responses to each question from 

13–17, where the red color for incorrect response and blue color for 

correct response. 

 

Perceptions about treatment (questions 18–20): 

          A majority of the students 60.693% (n = 403) were aware of the fact that 

hormone replacement therapy could help in preventing progression of 

osteoporosis. Only 45.78% (n = 304) students knew that effective treatments 

for osteoporosis existed in Iraq, as shown in Figure 7. 

 



 

Figure 7: The percentage of correct responses to each question from 

18–20, where the red color for incorrect response and blue color for 

correct response. 

 

          Table 4 reveals the statistically not significant association between gender 

and the category variable (high, low, moderate), as the p-value of 0.755is more 

than the commonly used significance level of 0.05.  

 

Table 4: Relationship between gender and the participant’s level of 

knowledge about osteoporosis. 

Gender  High Low moderate Total p-value 

Female 45 56 282 383 0.755 

Male 33 47 201 281 

Total 78 103 483 664 

          

           Among females, the majority fall into the "moderate" category (282 out 

of 383), with relatively fewer in "high" (45) and "low" (56) categories. For 

males, the pattern is similar—most are in the "moderate" category (201 out of 

281), with even fewer in "high" (33) and "low" (47) categories. Overall, the 

"moderate" category dominates across both genders, as shown in Figure 8. 



 

 

Figure 8:  Relationship between gender and the participant’s level of 

knowledge about osteoporosis. 

 

          There was a significant relationship between stage and category variables 

(high, low, moderate) as the p-value of 0.0001, where the students in sixth-stage 

had the highest percentage of good knowledge (30) followed by fifth-stage (22), 

second -stage (3), third-stage (10) while the four-stage had (3). 

          On the other hand, sixth-stage had highest moderated knowledge about 

osteoporosis (151) than other stages; followed by fifth-stage (149), four-stage 

(72), second-stage (67), and third-stage (44). 

     

 

 

 



 Table 5: Relationship between stage and the participant’s level of 

knowledge about osteoporosis. 

Stage  High 

% 

low 

% 

Moderate 

% 

p-value 

Second  13 32 67 0.0001 

Third  10 12 44 

Fourth  3 17  72 

Fifth  22 25 149 

Sixth 30 17 151 

Total 78 103 483 

 

          The second stage demonstrated the highest percentage of poor knowledge 

about osteoporosis (32), followed by the fifth (25), then sixth and fourth stages 

at (17), while the third stage had (12), as shown in Table 5 and Figure 9.  

 

 

Figure 9:  Relationship between stage and the participant’s level of 

knowledge about osteoporosis. 

2

3

4

5

6

0

20

40

60

80

100

120

140

160

High

Low

Moderated

ColumnsRows

3D view of the contingency table



4.Discussion  

          Osteoporosis is a significant health concern, especially with the 

increasing aging population [14]. Researchers from various countries have 

highlighted the lack of osteoporosis knowledge, risk factors, and prevention 

among the general population and healthcare workers [28,29]. 

           The current study was conducted to evaluate the level of knowledge 

regarding osteoporosis among medical students at the colleges of medicine in 

holy Karbala 

          According to our knowledge this is the first study measure osteoporosis 

awareness among medical students in Karbala.  

          The majority of participants demonstrated moderated knowledge (483), 

(103) had low knowledge only (78) had high knowledge, this lack of knowledge 

considers a serious issue facing healthcare workers because they may not feel 

confident enough to discuss with their patients about osteoporosis. The patient 

should feel confident in the primary health care providers when seeking sound 

advice [30]. According to the previse studies indicated that the majority of the 

participants had low perceived osteoporosis severity and perceived osteoporosis 

susceptibility which explained why the majority of the participants do not have 

the sense that they are at risk of getting osteoporosis, also, they do not realize 

the severity of this disease [31]. Also, these findings are consistent with a 

previous study conducted at Al-Zahrawi University College of Pharmacy, which 

assessed the cognitive awareness of osteoporosis among pharmacy students and 

also reported a moderate level of knowledge regarding the disease. Such 

consistency between studies may indicate that the current educational approach 

provides basic information but may not sufficiently emphasize the importance 

of osteoporosis as a public health problem. 

          Additionally, there is a statistically no significant association between 

gender and the participant’s level of knowledge about osteoporosis; This aligns 



with findings by previous study, suggesting that academic exposure is a more 

potent determinant of clinical knowledge than gender [32].   

          Furthermore, the is a significant increase in level of knowledge about 

osteoporosis during stages because of deeper curricula, clinical training, 

exposure to real cases, and attending workshops, which enhance understanding 

and practical application [33]. 

          The lack of osteoporosis awareness among the medical students and the 

low perception of osteoporosis susceptibility and severity considers a serious 

issue; Therefore, it is important to design educational programs targeting these 

groups to raise awareness and change their subsequent beliefs. Also, to increase 

the knowledge about the importance of adherence to osteoporosis protective 

behaviors (physical activity ad Ca intake). 

 

• Study limitations  

          The convenience of sample selection in a single city limits this study's 

generalizability. However, to our knowledge, this is the first Iraqi study 

assessing osteoporosis among medical students. 

 

5.Conclusions 

          Medical students have an average awareness of osteoporosis. The older 

age group was more knowledgeable than the younger age groupings. Medical 

students had a considerable knowledge gap about symptoms, risk factors, and 

treatment options. 

 

 

 



6.Recommendation  

          The level of osteoporosis awareness among the medical students was 

insufficient, because of that, it is important to design educational programs 

targeting these groups to raise their awareness and change their subsequent 

beliefs. In addition, health professionals may have an important role in planning 

prevention education to raise the awareness of osteoporosis among the young 

adult groups. Therefore, future studies need to consider the quality of the 

standard questionnaires to evaluate knowledge, beliefs, and behaviors regarding 

osteoporosis. In addition, it is necessary to examine the relationships between 

the osteoporosis knowledge and health beliefs with the level of students' 

participation in the osteoprotective behaviors to evaluate the effect of the 

knowledge and beliefs on the level of the students' engagement in the 

osteoporosis preventive behaviors. Therefore, further research requires more 

attention to implementing effective strategies to enhance osteoporosis 

knowledge among medical students. 
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