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1.When calculating BMD, what is being calculated? 
A. Bone Maximum Density. 
B. Bone Minimum Density. 
C. Broken Mineral Density. 
D. Bone Mineral Density. 
Answer: D 
Explanation: 
When the question asks about calculating BMD, it is referring to Bone Mineral Density. 
Bone Mineral Density (BMD) is a measurement that indicates the amount of mineral matter per square 
centimeter of bones. It is commonly used as an indicator of osteoporosis and fracture risk. The higher 
the density of minerals such as calcium in the bone, the stronger the bone is considered to be, which 
decreases the risk of fractures. 
In medical practice, BMD is measured using techniques such as Dual-Energy X-ray Absorptiometry (DXA 
or DEXA). This test measures bone density in various parts of the body, such as the spine, hip, or 
forearm. The result of a DXA scan is usually given in the form of a T-score and Z-score. These scores 
compare the individual's bone density to a norm based on age, sex, and size. 
The T-score compares the individual's bone density with what is normally expected in a healthy young 
adult of the same sex. The Z-score compares the individual's bone density to what is normally expected 
for someone of the same age, sex, and body size. 
To calculate the actual BMD value when the Z-score is known, the equation used is: 

 
This formula adjusts the expected average BMD by how much the individual deviates from the average 
(expressed as the Z-score), scaled by the standard deviation, which is a measure of variability in bone 
density. 
By calculating BMD, doctors can assess the strength of bones, the risk of fractures, and monitor the 
effects of treatment for conditions like osteoporosis. It's a critical tool in managing bone health, 
particularly in populations at risk for decreased bone density, such as postmenopausal women and older 
adults. 
 
2.Which speed would you use when scanning a patient who is extremely thin? 
A. Slowest. 
B. Moderate. 
C. Fastest. 
D. It does not matter. 
Answer: C 
Explanation: 
In medical imaging, particularly in Dual-energy X-ray Absorptiometry (DXA) scans which are used 
primarily to assess bone density, the speed of the scan can play a crucial role in the quality of the results 
obtained. The correct speed setting is determined based on a variety of patient-specific factors, one of 
which is the patient's body size. 
For extremely thin patients, using the fastest scan speed is recommended. The rationale behind this 
choice involves several technical aspects of how DXA scans work. Firstly, thinner patients have less 
body mass and less soft tissue. This minimal soft tissue can potentially result in less attenuation 
(reduction in force as the X-rays pass through the body). In simpler terms, the X-rays have less material 
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to penetrate, making the imaging process less complex and quicker. 
Furthermore, using a faster scan speed in thin individuals helps in reducing the time during which the 
patient needs to remain perfectly still. Motion can blur the DXA images, leading to inaccuracies. Because 
thinner patients have less body mass to dampen movements, even slight movements can have a larger 
impact on image quality. By speeding up the scan, the likelihood of motion artifacts due to patient 
movement is minimized, thus enhancing the quality of the diagnostic images. 
Another consideration is the exposure to radiation. Although the radiation doses in DXA are generally low 
compared to other radiographic procedures, it is always a priority to minimize exposure. Faster scan 
speeds help achieve this by reducing the time the patient is exposed to X-rays. 
In conclusion, when scanning an extremely thin patient, the fastest possible DXA scan speed is typically 
chosen to ensure optimal image quality and minimize motion artifacts and radiation exposure. This 
practice aligns with the general medical principle of obtaining the best results while exerting the least risk 
to the patient. 
 
3.A T-score of -2.0 means what? 
A. Osteoporosis. 
B. Osteopenia. 
C. Normal. 
D. Bone cancer. 
Answer: B 
Explanation: 
A T-score of -2.0 indicates osteopenia. T-scores are a standard tool used in the medical field to assess 
an individual's bone density compared to a healthy 30-year-old adult, who is considered to have peak 
bone mass. The T-score is calculated based on the standard deviation (SD) difference between the 
patient's bone density and the average peak bone density. 
The categorization of T-scores is as follows: a T-score of -1.0 and above is considered normal, indicating 
healthy bone density. A T-score between -1.0 and -2.5 is classified as osteopenia, which is a condition 
where bone density is lower than normal peak density but not low enough to be categorized as 
osteoporosis. This range is a warning sign that the individual is at increased risk of developing 
osteoporosis. A T-score of -2.5 and below signifies osteoporosis, a serious condition where the bones 
have become weak and fragile. 
In the case of a T-score of -2.0, the individual has bone density that is two standard deviations below the 
average for a healthy young adult but has not yet reached the threshold for osteoporosis. This indicates 
osteopenia, suggesting that while the bones are less dense than ideal, they have not deteriorated to the 
extent observed in osteoporosis. This is a critical stage for intervention to prevent further bone loss and 
the potential progression to osteoporosis. 
It is important to note that T-scores are typically obtained through bone mineral density tests, such as a 
dual-energy X-ray absorptiometry (DXA) scan. These tests are crucial for evaluating bone health, 
particularly in individuals at risk due to factors like aging, menopause, low body weight, or use of certain 
medications. Regular monitoring and appropriate lifestyle changes or treatments can help manage bone 
density levels and reduce the risk of fractures. 
 
4.Which of the following describes the primary purpose of using a phantom during bone densitometry 
quality control procedures? 
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A. To calibrate the patient’s BMD score to the manufacturer’s reference data 
B. To ensure consistent and accurate scanner performance over time. 
C. To simulate different patient body sizes during scanning 
D. To reduce radiation dose to the patient during the scan 
Answer: B 
Explanation: 
In bone densitometry, particularly Dual-energy X-ray Absorptiometry (DXA), maintaining consistent 
scanner performance is essential to ensure accurate, reproducible measurements over time. This is why 
phantoms are used as part of quality control (QC) procedures. 
Purpose of a Phantom: 
A phantom is a device or block, often made of materials that simulate bone and soft tissue density, 
provided by the manufacturer. 
It is scanned daily, weekly, or monthly depending on facility protocols to verify that the machine is 
producing stable and accurate readings. 
Results are compared to established baseline values to detect any performance drift, calibration issues, 
or hardware problems. 
Why Other Options Are Incorrect: 
A. Calibration to manufacturer’s reference data is part of initial setup but not the ongoing purpose of 
phantom scanning. 
C. Phantoms do not simulate different body sizes; they simulate consistent bone density for machine 
testing. 
D. Phantoms are not related to reducing patient dose; they are used in non-patient QC procedures. 
Key Takeaway: 
Using a phantom for regular QC ensures the accuracy and reliability of patient results, helping detect any 
technical issues before they affect clinical measurements. 
 
5.What is the T-score range for an individual to be considered to have osteoporosis? 
A. T-score between -2.5 and -1. 
B. T-score of -2.5 or below. 
C. No t-score. 
D. T-score above -1. 
Answer: B 
Explanation: 
The T-score is a crucial metric used in the assessment of bone density and plays a significant role in 
diagnosing various bone health conditions, including osteoporosis. To understand the implications of 
different T-score ranges, it's important to delve into the specifics of what these scores represent and how 
they are used in a clinical setting. 
The T-score is calculated based on a comparison of an individual's bone density to the average bone 
density of a healthy 30-year-old of the same sex. This comparison is expressed in terms of standard 
deviations (SD) from the young adult mean. Standard deviations help in illustrating how much a 
measurement deviates from the average. In the context of bone density, a T-score tells us how much an 
individual’s bone density varies from what is typically expected in a healthy, young adult. 
According to the World Health Organization (WHO), the T-score thresholds for diagnosing different levels 
of bone health are as follows: - A T-score of -1.0 or above is considered normal. This indicates that the 
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bone density is within one standard deviation of the average for a healthy 30-year-old. - A T-score 
between -1.0 and -2.5 signifies osteopenia. Osteopenia is a condition where bone density is below 
normal and may be a precursor to osteoporosis but is not necessarily inevitable. - A T-score of -2.5 or 
below is indicative of osteoporosis. This score means that the bone density is at least 2.5 standard 
deviations below the mean of a healthy 30-year-old, signaling a significant reduction in bone mass and 
an increased risk of fractures. 
To answer the original question, the T-score range that indicates osteoporosis is -2.5 or lower. This range 
is a critical diagnostic criterion as it signals a substantial decrease in bone density, highlighting a need for 
potential treatment or intervention to prevent further bone loss and associated complications such as 
fractures. Understanding these T-score ranges aids healthcare providers in making informed decisions 
regarding bone health management and helps individuals understand their own bone density levels in 
relation to established norms. 
 
 


