
General Education List Signature Assignment - Quantitative Reasoning

Course Prefix, Number, and Title: BI 231 - Human Anatomy & Physiology I

Assignment Title: Risk Factors Affecting Osteoporosis

Assignment Authors: Ed DeGrauw, Debby Galba-Machuca, Andrew Gibbs, Jennifer
Hill, Aaron Payette, Elizabeth Rodrigues, and Marilyn Thomas

Version 2 - Date 5/7/20 

 

It is crucial that you do NOT work with a tutor or with other students to complete this
assignment.  Any evidence that you have worked with a tutor or another student will
result in an assignment that is unusable.

The assignment will help you practice your skills in:

● understanding basic knowledge of osteoporosis
● use of basic tools to interpret and present information relevant to human anatomy

and physiology, along with other types of information
● analyzing information
● synthesizing information to create conclusions based on current knowledge

In this assignment you will:

● interpret graphical information
● convert numerical data into graphical form
● draw conclusions from the information presented

Please write in all of the requested information in the blank fields provided below.  Your
five-digit course reference number (CRN) can be found on your course syllabus,
MyPCC, D2L, or the PCC web site.
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Please hand write all of your answers to the questions. Typed responses will not be
accepted.

 

Please scan and upload the completed assignment to the appropriate Desire 2 Learn
(D2L) folder by the date and time set by your instructor.  The assignment should be
scanned and saved as a PDF.

 

Your name will be removed from this assignment for scoring purposes.

 

Student Name  _________________________________________________________

Instructor Name  _______________________________________________________

Course Abbreviation, Number, and CRN ___________________________________

2



State the Problem or Question
Osteoporosis is a condition of porous bones that affects 10 million people in the United
States each year. In addition, about 18 million people have osteopenia (low bone
mass), which puts them at risk for osteoporosis. The basic cause of osteoporosis and
osteopenia is that bone resorption outpaces bone deposition. In large part this is due to
depletion of calcium from the body—more calcium is lost in urine, feces, and sweat than
is absorbed from the diet. Bone mass becomes so depleted that bones fracture, often
spontaneously, under the mechanical stresses of everyday living. For example, a hip
fracture might result from simply sitting down too quickly. In the United States,
osteoporosis results in more than one and a half million fractures a year, mainly in the
hip, wrist, and vertebrae. Osteoporosis afflicts the entire skeletal system. In addition to
fractures, osteoporosis causes shrinkage of vertebrae, height loss, hunched backs, and
bone pain.

The disorder primarily affects middle-aged and elderly people, 80% of them women.
Older women suffer from osteoporosis more often than men mainly due to lower peak
bone mass, hormonal changes associated with menopause, and women live longer
than men.

Besides gender, risk factors for developing osteoporosis include a family history of the
disease, European or Asian ancestry, thin or small body build, an inactive lifestyle,
cigarette smoking, a diet low in calcium and vitamin D, more than two alcoholic drinks a
day, and the use of certain medications.

Respond to the following prompts in the spaces provided below:

1. State a question regarding the relationship between bone density and disease.

Addresses dimension 1 -  the student shall formulate an original question
pertaining to bone density and disease.

2. State a question regarding the relationship between bone density and lifestyle
choices.

Addresses dimension 1 -  the student shall formulate an original question
pertaining to bone density and lifestyle.
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3. State a question regarding the relationship between bone density and sex
hormone (estrogen and testosterone) levels and response.

Addresses dimension 1 -  the student shall formulate an original question
pertaining to bone density and sex hormones (levels and responses).

Determine Information Needed
Imagine that you are an orthopedist who frequently treats patients with osteoporosis
and osteopenia, and that you frequently counsel patients regarding risk factors for these
conditions.  Taking into consideration what you know about these conditions, answer
the following questions in the spaces provided below:

1. What information do you need to determine if an individual is at elevated risk for
osteoporosis?

Addresses dimension 2 - A physician would likely take into consideration a
number of risk factors for these conditions to determine if a patient is at elevated
risk for osteoporosis or osteopenia.  Talking with the patient and/or having them
fill out a questionnaire should give the medical professional an idea of their level
of risk for these conditions.

2. What diagnostics tests might a medical professional perform in order to assess a
patient for osteoporosis?

Addresses dimension 2 - Again, many answers to this question may be possible.
The answer to this question cannot be found in any of the text provided in the
assignment.  This is another opportunity for the students to exercise their ability
to think critically.  Patients suspected of having either osteopenia or osteoporosis
would likely receive a bone density scan, a type of X-ray.  By determining the
bone mineral density (BMD) of the patient, through the use of medical imaging,
the medical professional should be able to make a determination.
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Representation
Use the following data to create a graph at the bottom of this page.  When constructing
your graph, it may be useful to use a straight edge, such as a ruler.

Age Female
s

Males

65-6
9

3,375.5 2,281

70-7
4

4,367 2,791.8

75-7
9

5,828 4,066.9

80-8
4

8,913.7 6,305.4

85+ 13,363.7 10,675.
6

 

Table 1 – Comparison of injury frequency due to falls of both males and females of
different age groups.  Data acquired from Osteoporosis, Women’s Health USA 2011

 

Addresses dimension 3 - the hand drawn graph on the following page should be a close
approximation of what the graph should look like. 
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Interpretation
Consider the data for males and females presented in the figure below.  Please keep in
mind that data presented here are for males and females and are not intended to be
representative of all possibilities that we see with regards to gender, identity, and
various degrees of gamete and sex hormone production, along with varying degrees of
androgen sensitivities.  Also, while viewing the graph, it may be useful to use a straight
edge, such as a ruler.
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 Figure 1 – Comparison of bone mass (in grams of calcium) over the lifetime of both
males and females.  Figure acquired from Google Image and figure is safe for reuse.

After considering the data for males and females presented in Figure 1, answer the
following questions:

1. At what age do females reach peak bone mass?  At what age do males reach
peak bone mass?

Addresses dimension 4 - the use of a straight edge will be very helpful here.
According to the graph, females reach peak bone mass at around age 32.  Males
first reach peak bone mass at around age 33.  Plus or minus a few years is within
an acceptable range for answers.
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2. Assuming a female is at an age where their bone mass is greatest,
approximately how many years must pass for the average female to lose 33% of
their peak bone mass?  Approximately how many years must pass for the
average male to lose 33% of their peak bone mass?

Addresses dimension 4 - the use of a straight edge will be very helpful here.
According to the graph, females will lose 33% of their peak bone mass at around
age 60.  Therefore, the answer to the question is approximately 30 years.  Males
will lose 33% of their peak bone mass at around age 100.  Therefore, the answer
to the question is approximately 70 years. Plus or minus five years is within an
acceptable range for answers to these questions.

3. From age 10 to 20, what is the rate of bone mass increase per year for females? 
What about for males?

Addresses dimension 4 - the use of a straight edge will be very helpful here.
Using values of 400 grams for females that are 10 years of age, and 900 grams
for a 20 year old female, between the ages of 10 and 20, the average yearly
increase in bone density would be about 50 grams. Using values of 575 grams
for males that are 10 years of age, and 1200 grams for a 20 year old male,
between the ages of 10 and 20, the average yearly increase in bone density
would be about 70 grams. Plus or minus five grams is within an acceptable
range for answers to these questions.

4. A study conducted in the United States determined that postmenopausal
osteoporotic females may experience a 10% increase in bone mineral density
(BMD) by taking 10mg of FOSSAMAX for 36 months.  Applying this change in
BMD to calcium percentage measured in Figure 1, determine what a reasonable
expected bone mass (calcium in grams) might be for a 70 year old female who
has been taking 10mg of FOSSAMAX since her 67th birthday.

Link to FOSSAMAX study: 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020560s060,021575
s020lbl.pdf
 

Addresses dimension 4 - the use of a straight edge will be very helpful here.
According to the graph, 70 year old females will on average have a mass of
calcium that is approximately 750 grams.  Assuming that the increase bone
calcium mirrors the increase in BMD, the female taking FOSSAMAX for three
years could expect a mass of calcium that is approximately 825 grams.  Plus or
minus 10 grams is within an acceptable range for answers to this question.
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Draw Conclusions
Answer the following questions regarding the data in Table 1:

1. From the data in Table 1, should males be concerned with getting osteoporosis? 
Make sure to support your answer.

Addresses dimension 5 - Yes.  Men do experience a greater frequency of injury
due to fall as they get older, and it is possible that osteoporosis might account for
some of these injuries.

2. What age group has the highest incidence of injury to falls?

Addresses dimension 5 - The oldest age group, 85+ years.

3. What limitations does the data set have?

Addresses dimension 5 - The data set is merely reporting numbers of injuries
due to falling for various age groups.  It doesn't state what specific types of
injuries occurred or what caused the falls.  Students will likely provide a variety of
answers to this question.

4. What is the link between osteoporosis and falling injuries?

Addresses dimension 5 - Someone with osteoporosis can potentially break a
bone while walking, getting up from being seated, etc. which can lead to a fall,
and thus a falling injury.  Furthermore, in the event that a person with
osteoporosis falls, the injury is likely to be more serious than if the person had a
higher bone density.
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Community and Environmental Implications
Osteoporosis has environmental as well as social and community implications.  Many
environmental factors, such as diet, lack of exercise, local weather, lack of sunshine,
and medications can all be risk factors for osteoporosis.  Also, consider that not
everyone has access to quality food products due to economic limitations, and although
some efforts are made to extend economic benefits to eligible individuals and families,
this is not enough to bridge the economic gap.  Chronic pain and other disabilities can
prevent people from getting sufficient exercise, and use of prescription medications
such as prednisone can also contribute to bone loss.  Furthermore, educational
opportunities, access to health care, and access to preventive therapies are not
accessible to everyone.  We also need to acknowledge that genetics plays a part in
increasing or decreasing risk factors for osteoporosis.

After considering these various environmental and community risk factors for
osteoporosis, answer the following questions:

1. Describe two ways that diet might contribute to osteoporosis.

Addresses dimension 6 - We are expecting a variety of answers here.  One
obvious link that we expect students to make would be between calcium intake
and incidence of osteoporosis.  Another link that the students will have learned
about before taking this assessment assignment is the need for adequate
production of vitamin D in the body, and the benefits that foods such as dairy
products (sometimes fortified with vitamin D) can provide.  Vitamin D is required
for calcium absorption, and without enough vitamin D, a person could potentially
develop osteoporosis, although rickets and osteomalacia are more likely in
young, and middle aged individuals, respectively.

2. Describe two reasons why living in the Pacific Northwest could potentially put its
community members at higher risk for osteoporosis.

Addresses dimension 6 - We are expecting a variety of answers here.  One
obvious link that we expect students to make would be that local weather
patterns (lots of rain in the fall and winter months) might have two indirect effects
on bone density.  When it is raining, one might be less inclined to exercise
(especially outdoors), which has a negative impact on bone density, making
osteoporosis more likely to occur in older adults.  Similarly, shorter photoperiods
during these months, along with more cloud cover, can reduce one's exposure to
the sun's rays, which are needed to produce vitamin D3 from cholesterol.
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3. Are there differences in access to resources, education, preventative medical
care, and treatment (in the event of osteoporosis or injury) for Oregonians living
in rural Oregon, versus urban centers such as Portland?  Please support your
answer.

Addresses dimension 6 - We are expecting a variety of answers here.  Absolutely
there are differences.  Typically there will be far more institutions of learning in an
urban environment.  The same goes for medical care facilities.  In some cases,
citizens living in rural communities might not have the same exposure to
information regarding the dangers of osteoporosis, and risk factors for the
disease, as those living in a larger city.

4. Are individuals of different racial demographics more or less likely to develop
osteoporosis?  Describe two reasons why this might be the case.

Addresses dimension 6 - We are expecting a variety of answers here.  In some
situations, there absolutely are frequency (of osteoporosis) differences across
various racial groups.  Oftentimes people of color are marginalized in many
ways, and sadly, often experience worse health outcomes than some other
groups of people.  Some of these marginalized citizens do not receive the same
access to education, healthy foods, and health care as other groups.  Recent
research has also shown that the stress of being constantly exposed to
microaggressions negatively impacts the health of marginalized citizens.
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