
ANATOMY Distance Learning  
 

*Please note that the last day for Seniors to submit assignments is May 15th.  All Seniors will be exempt from 

completing any Distance Learning assignments for May 14-May 22.  Assignments for all Distance Learning must be 

submitted (digitally on Schoology or paper packets to schools) no later than May 15th for Seniors. Details about the 

process for submitting packets to individual schools will be communicated by building administrators following a 

district-wide announcement from Merry Glenne Piccolino. 
 

May 4-May 22  
Directions: Please choose activities from the choice grid below.  Look at the point value noted on each choice, you need 
to complete 150 pts. worth of materials by May 22.  Seniors need to complete 100 pts by May 13.  Senior Packets are due 
May 15. 

Choice 1: 20 pts 

A-9 The student will be able to 

describe the structures and 

functions of the respiratory 

system. 

 

Read: Everest Article then 

answer the questions 

 

Choice 2: 30 pts 

A-9.3: Describe the disorders 

associated with the respiratory 

system. 
 
Read: Lessons from Two Covid-
19 Autopsies 
 
Give brief summary of article 
 
Pick/ Write 7 terms that you 
don’t know the meaning of and 
give a definition of each.  

Choice 3: 20 pts 

A-9.3: Describe the disorders 

associated with the respiratory 

system. 
 
Read: More and more teens 
think vaping is safe, so schools 
are countering with education 
(Newsela)  
 
What are your thoughts about 
the article? Does it impact you 
in any way? What you know 
about Covid-19, how does 
vaping put more students at 
risk of contraction.  

Choice 4: 40 pts 

A-9.3: Describe the disorders 

associated with the respiratory 

system. 

 

Pick two respiratory system 

disorders and write a 5-

paragraph comparison / contrast 

essay. Please be sure you are 

very descriptive. 

 

-Pneumonia    

 -Whooping cough (Pertussis)     

 -Pneumococcal 

 -Meningitis 

Choice 5: 10 pts 

Standard: A-9 The student will 

be able to describe the 

structures and functions of the 

respiratory system.   

 
Sketch the respiratory system 
and label the structures.  

Choice 6: 30 pts 
(online only) 
Standard: A-9.2 Discuss the 

physiological mechanisms of 

the respiratory system, and how 

these mechanisms maintain 

homeostasis. 
 

Watch: Covid – 19  

 

https://www.youtube.com/watc

h?v=JKpVMivbTfg 
 

Create a Practice Test:  
Write out 5 teacher worthy 

questions about the video. 

Essay type only and give a brief 

answer to the questions you 

formulate.  

Choice 7: 20 pts 

A-9.3: Describe the disorders 

associated with the respiratory 

system. 
 
I can’t stop coughing: A case 
study on the Respiratory 
System 
 
Read the case study and 
complete the questions. 
 

Choice 8: 100 pts 
A-9.3: Describe the disorders 

associated with the respiratory 

system.  

 
*(worth 100 pts) 
 
Covid - 19 Children’s Book 
 
 

Choice 9: 30 pts 

Standard: A-9 The student will 

be able to describe the 

structures and functions of the 

respiratory system.   

 

Make a model lung and answer 

the analysis questions 

Choice 10: 20 pts 
Standard: A-9 The student will 

be able to describe the 

structures and functions of the 

respiratory system.   

 
Complete the Respiratory 
System Coloring Sheet and 
questions  

Choice 11: 10 pts 

A-9.3: Describe the disorders 

associated with the respiratory 

system. 
 

Write a 6-8 sentence paragraph 

comparing and contrasting 

seasonal allergies and a cold for 

their effect on the respiratory 

system 

Choice 12: 10 pts 

Standard: A-9.2 Discuss the 

physiological mechanisms of 

the respiratory system, and how 

these mechanisms maintain 

homeostasis. 
 

Complete the 3 breaths exercise 

and answer the questions. 

 

https://www.youtube.com/watch?v=JKpVMivbTfg
https://www.youtube.com/watch?v=JKpVMivbTfg


Everest/First   Ascents:   Altitude   Danger  
Begins   in   Pheriche   
Ed   Viesturs   and   Melissa   Arnot   hold   forth   on   the  
dangers   of   altitude   sickness,   from   14,200   feet   and   up.   
 
Today   is   a   beautiful   and   sunny   day   in   Pheriche,   at  
14,200   feet.   So   many   of   the   tea   houses   look   and   feel  
the   same   along   the   trek,   it   is   easy   to   forget   exactly  
where   we   are,   but   as   I   walked   down   the   narrow   dirt  
path   after   breakfast,   I   could   feel   exactly   where   I   was.  
My   lungs   started   moving   a   little   faster   and   I   could   feel  
my   heart   rate   increase,   even   with   my   slow   steps   on   the  
relatively   flat   trail.   As   my   nostrils   expanded   to   take   in  
the   available   oxygen   I   remembered   that   I   am   now   at  
high   altitude.   I   know,   some   of   you   that   live   just   above  
sea-level   are   thinking   that   we   have   been   at   high  
altitude   all   along,   but   it   is   here   that   my   physiology  
now   agrees   with   that.   
 
Between   8,000   and   14,000   feet   our   bodies   are   undergoing   some   major   changes   to  
compensate   for   the   increasingly   more   obvious   loss   of   atmospheric   pressure.   Today,  
my   lungs   have   to   work   a   little   harder,   and   my   heart   is   pumping   a   little   faster   to   get   all  
of   the   new   red   blood   cells   around   my   body.   I   am   thankful   for   all   of   the   things   that   my  
body   is   doing   to   adjust   to   living   in   a   world   with   less   atmospheric   pressure   to   keep   all  
of   the   oxygen   molecules   within   my   breaths   grasp,   but   mostly   I   am   thankful   to   the   red  
blood   cells.   They   are   the   porters   of   my   blood,   carrying   around   all   of   the   oxygen   my  
lungs   will   grab   onto.   If   all   things   go   well,   my   blood   pH   will   alter,   and   that   will  
increase   my   respiratory   rate   telling   my   lungs   that   they   need   to   expand   and   contract  
more   times   to   achieve   the   same   effect   that   they   had   at   my   house   in   Idaho.   My   blood  
will   produce   more   of   those   invaluable   little   porters   (the   red   blood   cells)   so   that   every  
time   my   ventilation   is   effective   (the   simple   mechanical   act   of   air   rushing   into   my  
lungs)   respiration   will   be   effective   (the   actual   exchange   of   gases   deep   inside   my  
lungs)   and   then   perfusion   can   happen   (the   red   blood   cells   delivering   the   oxygen   to   all  
of   my   tissues).   
 
It   makes   me   feel   a   little   tired   just   to   write   that,   I   can   only   imagine   how   my   body   is  
feeling   repeating   this   cycle   over   multiple   thousands   of   times   per   day.   When   put   this  
way,   it   is   easy   to   see   why   we   need   so   many   rest   days.   Our   bodies   need   to   get   used   to  
this   exhaustive   act   at   this   elevation   before   being   challenged   by   the   next   increase   in  
elevation.  

Today,   the   team   feels   good.   As   I   look   around   at   Dave   doing   crosswords,   Seth   reading  
Rolling   Stone   and   Erica   sipping   tea   I   can   tell   that   they   are   all   acclimatizing   well.  
There   are   a   variety   of   reasons   that   one   might   not   acclimatize   so   well,   and  
surprisingly,   the   reasons   are   not   too   easy   to   predict.   Some   people   have   a  
physiological   make   up   that   slows   the   adjustments   inside   of   their   body   as   they   get  
higher   in   elevation.   
 
It   is   hard   to   find   a   correlation   between   this   response   and   much   of   anything-  
especially   fitness.   There   are   of   course   some   more   obvious   factors   that   will   prevent  
your   body   from   getting   all   that   work   done.   If   someone   is   sick   already,   maybe   even  
just   a   head   cold,   the   body   is   already   working   overtime   and   it   decreases   the   resources  
that   can   be   used   for   altitude   acclimatization.   The   same   is   true   if   someone   is  
dehydrated   or   under   extreme   physical   exertion.   That   is   certainly   part   of   the   reason  
that   we   take   a   nice   even   pace   on   our   move   days,   we   don’t   want   our   hearts   and   lungs  
fighting   to   keep   up,   because   eventually   they   will   not   be   able   to   catch   up   with   us,   and  
will   let   us   know.   Likely   in   the   form   of   acute   mountain   sickness.  

Acute   mountain   sickness   is   usually   the   first   sign   from   your   body   that   you   need   to  
slow   down   and   stay   at   the   elevation   you   are   currently   acclimatized   to.   Basically,   your  
physiology   is   saying   ‘hey,   wait   for   me!’.   Consider   this   a   warning,   because   your   body  
will   be   persistent   if   you   do   not   listen,   and   give   you   a   louder   reminder,   one   that   you  
cannot   ignore.   Acute   mountain   sickness   (AMS)   can   start   with   a   variety   of   symptoms,  
the   most   common   being   a   headache.   It   can   be   hard   to   know   if   if   is   from   dehydration  
or   sun   or   actually   the   altitude.   If   I   am   at   a   new   elevation   and   I   do   experience   a  
head-ache,   I   will   start   by   drinking   1/2   a   liter   of   water   and   consciously   taking   a   few  
extra   deep   breaths   as   I   rest.   That   first   altitude   headache   often   sets   in   after   a   day   of  
moving   and   then   coming   to   rest.   
 
While   moving,   we   are   naturally   breathing   a   bit   harder   than   when   at   rest.   Once   that  
movement   stops   and   our   respirations   drop   the   whole   process   slows,   making   your  
brain   a   little   hungry   for   some   more   oxygen.   I   don’t   mind   taking   little   Ibuprofin   or  
Excedrin   for   this   headache,   but   I   am   very   aware   that   the   medication   is   what   is  
making   the   headache   go   away,   not   the   fact   that   the   problem   is   gone…I   will   keep  
alert   for   other   signs   of   AMS.   My   dinner   might   look   horrible   (lack   of   appetite),   I  
might   feel   a   little   more   tired   than   normal   (lassitude),   the   room   may   spin   as   I   toss   my  
cookies   (nausea   and   vomiting).   If   I   stand   to   walk   and   feel   uncoordinated   or   dizzy  
(ataxia)   I   know   that   it   is   time   to   act.   
 
Actually,   I   might   not   know   that   it   is   time   to   act   if   my   mental   status   is   decreasing,   that  
really   is   one   of   the   great   dangers   of   AMS.   Fortunately,   I   am   traveling   with   an  
amazing   team   and   we   are   all   looking   out   for   the   signs   that   someone   isn’t  
acclimatizing   well.   So,   what   to   do   if   these   symptoms   appear?   Well,   the   best   thing  
would   be   to   descend   2000-3000   feet.   As   you   go   down   in   elevation,   the   positive  
effects   are   almost   instant.   At   just   a   few   thousand   feel   lower,   I   can   start   to   feel   better.  

http://www.backpacker.com/everest_first_ascent/blogs/daily_dirt/910
http://www.backpacker.com/everest_first_ascent/blogs/daily_dirt/910


The   key   now   is   to   rest   at   this   elevation   and   let   my   body   catch   up   before   going   higher  
again.   It   also   helps   to   hike   a   few   thousand   feet   during   the   day,   but   sleep   at   the   same  
altitude   for   a   few   nights.   That   gives   my   body   a   chance   to   taste   a   higher   altitude   while  
still   recovering   at   a   lower   one   (you   will   notice   this   once   we   embark   on   our   climbing  
schedule   at   ‘extreme   altitude’).  

High   altitude   illness   will   not   likely   go   away   without   some   action   from   you  
(descend)!   Conversely,   it   often   progresses   and   gets   worse.   You   can   get   swelling   and  
fluid   accumulation   in   your   brain   that   will   cause   further   changes   in   your   level   of  
consciousness,   possibly   even   causing   you   to   go   unconscious   or   stop   breathing.   That  
is   called   cerebral   edema,   a   brain   injury   caused   by   increased   intracranial   pressure  
secondary   to   swelling   in   the   brain.   It   can   even   look   a   lot   like   a   stroke   or   traumatic  
brain   injury,   just   with   a   different   cause.   This   is   a   serious   and   life   threatening  
emergency,   and   this   person   needs   descent   (which   can   be   complicated   if   they   aren’t  
conscious),   oxygen   and   steroids   to   decrease   the   swelling   in   the   brain.   Bad   news  
bears.  

The   other   life   threatening   altitude   emergency   is   pulmonary   edema,   which   is   fluid  
build   up   in   the   lungs.   As   the   pressure   outside   decreases,   the   pressure   inside   of   our  
pulmonary   vessels   increases   and   sometimes   the   leak   into   the   spaces   in   our   lungs   that  
are   vital   for   gas   exchange.   This   is   basically   a   pneumonia   and   will   cause   difficulty  
breathing,   and   difficulty   absorbing   the   oxygen   (which   could   precipitate   cerebral  
edema).   This   is   another   one   where   we   need   immediate   descent   and   oxygen   as   well   as  
some   medications   that   can   reduce   the   causes   of   the   fluid   build   up.  

Here   in   Pheriche   there   is   a   medical   clinic   staffed   and   run   by   the   Himalayan   Rescue  
Association.   There   are   western   trained   doctors   working   there   (often   volunteering  
time   away   from   their   own   medical   practices).   This   clinic   is   open   to   climbers,  
trekkers   and   porters.   They   do   an   altitude   talk   each   afternoon   and   they   do   an   amazing  
job   educating   people   on   the   above   mentioned   dangers   and   the   importance   of  
listening   to   your   body   and   being   conservative.   As   a   medical   professional,   I   am  
thankful   that   the   clinic   is   here.   So   many   people   feel   sick   and   assume   they   just   needed  
to   do   more   training   when   realistically,   their   bodies   aren’t   adjusting   to   the   altitude.  
The   clinic   helps   to   educate   people   and   reduce   the   trepidation   about   descending   if   you  
aren’t   feeling   well.  

Our   group   is   experienced,   yet   that   doesn’t   guarantee   that   we   are   safe   from   altitude   illness.  
What   is   does   do   is   ensure   that   we   are   paying   attention,   and   we   have   created   a   schedule   that  
will   allow   our   bodies   to   physiologically   adjust   to   the   rigors   we   are   presenting.   So   today,   as   I  
watch   Dave   complete   crosswords   with   impressive   speed,   Seth   is   reading   Rolling   Stone   and  
Erica   excitedly   orders   and   eats   her   second   helping   of   food   for   the   day,   I   can   say   we   are  
looking   pretty   good   physiologically,   and   it   is   a   beautiful   day   at   14,200   feet   in   Pheriche.  

QUESTIONS:  

1.    How   does   the   body   adjust   to   a   higher   altitude?  
a.    respiration   rate   increases b.    heart   rate   increase  
c.    blood   pH   alters d.    all   of   these  

2.    What   is   perfusion?  
a.    the   delivery   of   oxygen   to   the   tissues  
b.    an   increase   in   heart   rate  
c.    tiredness   due   to   lack   of   oxygen  
d.    a   severe   headache  

3.    The   first   sign   of   acute   mountain   sickness   is:  
a.    nausea b.    lassitude c.    headache d.    lack   of   appetite  

4.    The   main   point   of   the   article   is   to:  
a.    describe   the   scenery   as   hikers   travel   to   the   top   of   the   mountain  
b.    describe   the   physiological   changes   the   body   undergoes   at   high   altitudes  
c.    warn   climbers   about   the   dangers   of   acute   mountain   sickness  
d.    describe   the   anatomy   of   the   heart   and   lungs   in   relation   to   elevation  

5.    What   is   one   way   to   avoid   getting   mountain   sickness?  
a.    drink   lots   of   fluids b.    ascend   slowly  
c.    breathe   faster d.    eat   food   high   in   carbohydrates  

6.    How   does   a   person   cure   mountain   sickness?  
a.    descend   to   a   lower   altitude  
b.    take   aspirin   
c.    spend   time   in   a   hyperbaric   chamber   to   repressurize   the   lungs  
d.    do   aerobic   exercises  

7.    Pulmonary   edema   occurs   when:  
a.    marrow   does   not   produce   enough   red   blood   cells  
b.    tissues   of   the   body   become   starved   of   oxygen  
c.    pH   levels   of   the   blood   rise   to   dangerous   levels  
d.    fluid   builds   up   in   the   lungs  

8.   Why   is   taking   ibuprofen   or   Excedrin   dangerous   for   a   climber?  
a.    it   covers   up   symptoms   you   should   be   paying   attention   to  
b.    it   increases   the   amount   of   fluid   in   the   lungs  
c.    it   changes   the   pH   of   the   blood  
d.    it   will   open   the   blood   vessels   in   the   brain,   causing   infection  



Lessons from Two COVID-19 Autopsies

First English-language publication offers insights into pathology and cause of death
By Sanjay Mukhopadhyay, MD

Physicians are faced with many challenges during the COVID-19 pandemic, one of which is accurate
determination of cause of death. While the cause of death may seem obvious in individuals who test
positive for SARS-CoV-2 and die after a febrile illness that evolves into respiratory failure, not all
cases fit this stereotype. Since many patients with COVID-19 are elderly and have underlying medical
conditions, other possibilities must be considered. When such individuals die with atypical symptoms
or are not tested for SARS-CoV-2 prior to death, assessment of cause of death can be complicated.

The key question then becomes: did the patient die from COVID-19 or with COVID-19? In other
words, did COVID-19 cause death, or was it contributory or even incidental? My colleagues and I
recently published observations germane to this issue in the first report of complete COVID-19
autopsies in an English-language peer-reviewed journal. These cases offer insights into the underlying
pathology of COVID-19 and illustrate how autopsies can clarify the cause of death in some cases.

Two COVID-19 cases, two different causes of death
The two autopsies discussed in this report — published in the American Journal of Clinical
Pathology — were performed by forensic pathologists Eric Duval, DO, and Edana Stroberg, DO, at the
Office of the Chief Medical Examiner, Oklahoma City, Okla. In both cases, the medical examiner’s
office assumed jurisdiction because the decedents were not under the care of a physician at the time
of death. Neither individual was known to have COVID-19 during life, and neither one had any known
exposure to an individual known to have COVID-19.

The first individual was a 77-year-old man with fever and chills for six days. He was scheduled to see
a physician the following week. On the day of his demise, he had been feeling extremely weak and
had become increasingly short of breath. He was emergently transported to a hospital, but
unfortunately suffered a cardiac arrest during transport and died soon after reaching the hospital. He
was never ventilated. His history included hypertension, remote deep vein thrombosis and remote
splenectomy. At the time of autopsy, the forensic pathologist performed a postmortem nasopharyngeal
swab and lung swab, both of which were positive for SARS–CoV–2. Testing for influenza was
negative. Autopsy revealed microscopic findings typical of severe viral infection, including diffuse
alveolar damage (DAD, below) and chronic airway inflammation (feature image). We concluded that
the cause of death was COVID-19.

https://my.clevelandclinic.org/staff/17559-sanjay-mukhopadhyay?_ga=2.65285867.474584707.1586952127-2033334313.1563110620
https://academic.oup.com/ajcp/article/doi/10.1093/ajcp/aqaa062/5818922


The second case involved a 42-year-old man with a history of myotonic dystrophy for many years. He
died after a short illness that was interpreted clinically as “community-acquired pneumonia.”
Postmortem nasopharyngeal swabs taken at the time of autopsy were positive for SARS-CoV-2, but
bilateral lung parenchymal swabs were negative. Microscopic examination of his lungs revealed acute
bronchopneumonia with aspirated food particles. There was no evidence of DAD. His liver was
cirrhotic. In this case, we concluded that the patient died with COVID-19, not of COVID-19.

Complete autopsy key to accurate reporting
In both cases, the diagnosis of COVID-19 would have been missed without an autopsy. Indeed, it is
possible that many individuals dying during this pandemic have never been tested for COVID-19,
precluding a definitive diagnosis. The second case discussed above highlights an even more nuanced
issue: that patients testing positive for COVID-19 might occasionally die of other disease processes. If
the forensic pathologists had stopped at viral testing and had not obtained lung tissue for microscopic
examination, the diagnosis of aspiration pneumonia would have been missed. These complete
autopsies were therefore critical for confirming viral infection as well as for distinguishing true virus-
related pathology from potential confounders.

While it is impossible to draw broader conclusions on the basis of two cases, we believe that our
report offers the first clear glimpse into the tissue reaction in COVID-19. Postmortem examination
offers insights into disease processes, enables greater accuracy in cause of death reporting and
enables collection of tissue for more sophisticated analyses. We look forward to further insights to
build on these observations as the findings of complete autopsies are reported from other parts of the
world.

Dr. Mukhopadhyay is Director of Pulmonary Pathology in the Department of Anatomic Pathology in
the Pathology and Laboratory Medicine Institute at Cleveland Clinic.
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More and more teens think vaping is safe, so
schools are countering with education

A high school student uses a vaping device near a school campus in Cambridge, Massachusetts. Photo by: Steven Senne/AP Photo

There have been reports of at least one death linked to vaping. Vaping is the act of inhaling

nicotine in vapor form using an electronic device. Dozens of teens and young adults have recently

been hospitalized because of it.

School leaders are anxious about the epidemic of electronic cigarettes, and are vowing to intensify

prevention and treatment.

Many administrators were caught off-guard when the vaping trend started to take off several years

ago. They tried to tackle the issue with various approaches. 

They tried strict zero-tolerance policies such as mandatory suspensions for students caught vaping

or with vaping paraphernalia on campus. They also tried programs teaching high school and

middle school students the dangers of vaping.

However, educators had already started to reconsider their disciplinary approach before the rash

of new medical concerns.

By Education Week, adapted by Newsela staff on 09.12.19
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Level 1210L
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How To Teach Students Vaping Is Dangerous?

In one high school near Milwaukee, Wisconsin, administrators installed devices in bathrooms that

detect vaping and automatically send email alerts to the associate principal. 

"I would rather convince a kid to not start, than to ever have to convince them to stop," Principal

Gregg Wieczorek said.

In Colorado, the Boulder Valley School District moved from letting individual schools decide how

to handle such incidents to a community-wide approach. About 33 percent of Boulder Valley high

school students vape.

The school district is focusing on prevention efforts. Those efforts include educating students

about the risks of vaping, as well as how to make good decisions. Other efforts include

informational parent nights featuring the county's public health department, law enforcement and

local doctors. 

The district is also supporting a series of measures before the Boulder City Council. Those

measures would ban the sale of flavored nicotine and tobacco products, as well as push a voter-

approved city sales tax on such products. It would also raise the minimum age to buy nicotine and

tobacco products from 18 to 21.

Educators and health experts also worry about the long-term effects of nicotine on students'

developing brains. 

There are added concerns in states where marijuana is legal so students have easier access to the

drug, which can be used with easily concealed vape devices. 

Experts agree that vaping is harmful to students' bodies and brains. There are toxic chemicals and

metals in many e-cigarettes. Vaping can cause respiratory issues, potential cardiovascular

problems and even seizures. 

However, many teens are not aware of such hazards of vaping. The National Institute on Drug

Abuse found that 66 percent of teens believe their e-cigarettes contain just flavoring.

Ashley Merianos, an associate professor at the University of Cincinnati, Ohio, said students may

not know that they contain harmful substances such as nicotine, lead and cancer-causing

chemicals. 

It's An Addiction That's Hard To Break

Another thing that has health and addiction researchers worried is that a significant number of

teenagers who start vaping progress to traditional cigarettes within six months. 

Merianos, who specializes in adolescent substance use prevention, said education and counseling

in conjunction with discipline are important tools.

However, educating today's teens on the harmful effects of vaping may be more complicated than

that of regular cigarettes and chewing tobacco. 

E-cigarettes are widely believed to be better than smoking regular cigarettes for adults. It is also

viewed as a pathway to quitting. But experts don't actually know what kinds of health effects
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vaping produces. That contradiction makes e-cigarette messaging difficult, according to experts.

In July, Florida's Hillsborough school district and the sheriff's office launched a public service

campaign to urge students to stop vaping. 

It highlights some of the consequences they could face if they are caught. In addition to

suspension, students face a possible felony charge if the liquid in the vape pen includes a banned

substance like tetrahydrocannabinol (THC), an ingredient in cannabis.

Not all educators think that heavily punitive measures like suspension alone are the right way to

deal with this issue, though.

In the Arrowhead district in Wisconsin, for example, even the threat of being suspended from

school sports did not prevent athletes from vaping on campus.

Parents Need To Set The Tone At Home

Parents are key allies and must set the tone at home that there is a zero-tolerance policy for drugs,

school officials say.

Over the last two years, school officials in Boulder, Colorado, have been developing

a comprehensive approach.

When Elizabeth Blackwell started as a nurse at Fairview High School in Boulder, Colorado, she

saw an "explosion of vaping incidents."

Working with a dean, she started sending informational letters to parents discussing the

prevalence of vaping. This was a key step because parents were not talking to their children about

vaping, or did not know how to.

They organized professional development for nurses, school counselors and teachers, including

explaining the types of devices, how students are able to conceal them, and the vocabulary that

students use. They also delved into the health effects and how to refer students for treatment.

Blackwell also introduced a screening, intervention and referral program to reduce the time

students were out of school. 

Students were not always receptive or were dismissive of the concerns over vaping.

That start at Fairfield evolved into a collaborative district approach to develop both prevention

and awareness strategies that included the school community and the city.

This spring, the prevention program was expanded to the elementary school level, where students

are taught about making good decisions, how to question advertising for e-cigarettes, and how to

say no to vaping.

Officials had learned from students that high school is too late to start talking about vaping, and

that parents were not talking about it at home.

It will be another year before Boulder Valley obtains data from the Healthy Kids Colorado Survey

to see the full impact of their efforts. However, they are confident that their collaborative approach

with the city and community groups is having an impact.

"I do think that knowledge is power, and I do think that information is important," Blackwell said.



I Can’t Stop Coughing: A Case Study on the Respiratory System 
 

 

Mike is sitting in his athletic training suite feeling sorry for himself.  He moved from Southern California to 

play soccer at Northern Minnesota University (NMU) as a highly recruited player.  All was well until he got 

sick with a miserable cold.  He soon recovered, but now he finds himself with a lingering dry cough and 

difficulty catching his breath any time he exerts himself, which is every day!  He also notices it has gotten 

worse as the weather has become colder. To make things worse, Mike feels, and looks, like he’s out of shape, so 

his coach has been criticizing him for dogging it. 

 

A few days later, Mike relays his story to JP, the head athletic trainer at NMU.  “I’m thinking my cold is 

coming back, or something else is wrong with me. When I’m just hanging out, like now, I feel fine. But as soon 

as I start to run I get winded and can’t stop coughing.”  JP listens to Mike’s breathing sounds with his 

stethoscope, but hears nothing abnormal. So he tells Mike to come back as soon as the symptoms return during 

soccer practice.  Twenty minutes later, Mike is back in the athletic training suite, audibly wheezing, coughing, 

and short of breath.  The team physician, Dr. McInnis, happens to be there and performs a complete physical 

exam.  He also does pulmonary function tests with Mike using spirometry, including a forced vital capacity 

(FVC) and forced expiratory volume in one second (FEV1).  He instructs Mike to take a maximal inhalation 

and then exhale as forcefully and maximally as possible into the spirometer.   

 

Based on his findings, Dr. McInnis tells Mike he thinks he is experiencing cold-induced bronchoconstriction 

(also called cold-induced asthma), which is made worse by exertion. The doctor explains to Mike that his recent 

upper respiratory infection probably inflamed his airways, making them hypersensitive and reactive to irritants, 

such as cold and physical exertion.  When Mike exercises in the cold, autumn afternoons of Minnesota, his 

sensitive airways temporarily bronchoconstrict, causing the symptoms he is experiencing.  Asthma is almost 

always a reversible condition.  Dr. McInnis prescribes two puffs of an albuterol inhaler, to be used 10 minutes 

before a bout of exercise in the cold.   

 

 

Short Answer Questions: 

 

 

1. Resistance varies in Mike’s conducting airways.  Using your understanding of respiratory anatomy, 

explain where in his airway the resistance is highest and why. 

 

2.  Several physical factors that influence the efficiency of pulmonary ventilation are compliance, alveolar 

surface tension, and airway resistance.  Briefly describe each factor and identify the one that is affecting 

Mike’s efficiency of breathing. 

   

3. What must happen to Mike’s intrapulmonary pressure in order for him to maintain normal air flow 

during inhalation and exhalation when he is having one of his asthma attacks?   

 

4. How does Mike’s body make the necessary changes in intrapulmonary pressure to maintain normal air 

flow when he is experiencing cold-induced asthma?   

 

 

5. Albuterol is a selective beta-2 adrenergic agonist, which means it specifically activates beta-2 adrenergic 

receptors on smooth muscle in the airways.  How does this improve Mike’s asthma? 
 

 



Make Model Lungs 
 
Introduction  
What is the purpose of our lungs? They exist so we can breathe. But, the lung is not a muscle, so how does it pull air in? 

The diaphragm is a muscle located at the bottom of your thoracic cavity, also known as your chest cavity. The 

diaphragm, along with the muscles between your ribs, expands your rib cage. This increases the volume (capacity) of your 

lungs while decreasing the pressure, and causes the air outside your body (which is at a higher pressure) to flow to the low 

pressure area created in your lungs. Understanding how the lungs work is the first step to engineering medical devices and 

medicines to help people whose respiratory systems function improperly. 

 

Supplies 
small-diameter straws (such as coffee stirrers) 

2 small (water) balloons 

Scissors 

1 large balloon 

duct tape 

1 ~20 oz. plastic bottle with two holes drilled in the cap and one hole 

punctured in the bottom 1/3 of the bottle 

 

Supplies note: water or soda bottles may be used for this activity as long 

as the plastic is stiff (which prevents students from "crushing" the model 

lungs). 

 

 

 

 

 

 

Procedure 
Building 

Caution: The first step of the Building Procedure can be dangerous; use care when cutting bottles. 

• Cut the bottoms off their soda bottles. 

• Place a layer of duct (or other wide) tape over the cut portion, folding the tape from the outside of the bottle to the 

inside (so that the cut edge does not damage the balloon later). 

• Take two small balloons and carefully cut the folded ridge off of the neck of each balloon. 

• Tape one balloon to one end of each straw, making an airtight seal (see image above). 

• Take the cap off the bottle and carefully thread the straws through the holes so that the balloon ends are inside the 

bottle. Then screw the cap back on, leaving the balloons inside the bottle. 

• Instruct students to cut the skinny (neck) portion off a big balloon (see image 

above). 

• Get help from a parent or sibling. Have one person hold the bottle upside down 

while the other carefully stretches the balloon over the cut end of the bottle, 

ensuring it is as tight as possible.  

• Now, you have a set of lungs. pinch the center of the large balloon (the diaphragm) 

and carefully pull down, what happens to inner balloon (lung)> Next gently push 

the large balloon up into the bottle, what happens to the inner balloon (lung)? 

 

Answer the following Questions 
• How do the "lungs" fill with air when you are not blowing into the bottle? Why does pulling on the big balloon 

make this happen? 

• Would these "lungs" work if the bottle had a hole? 

• How is this model similar and different from your own lungs? What structures are not represented? 

• How might this model be used by engineers? 

 



 

 



3 Breaths exercise: 

Directions:  As you complete each of the following 3 breath exercises, pay attention to how it makes you 

feel. For each breath take a deep breath at your normal breathing pace.  Try not to go slow or fast. 

1. Sit comfortably and take 3 breaths in and out through your nose.  

2. Next take 3 breaths in and out through your mouth. 

3. Next plug your nose and take 3 breaths through your mouth.  

4. Close and cover your mouth. Take 3 breaths through your nose. 

5. Take 3 breaths in through your mouth and out through your nose. 

6. Finally, take 3 breaths in through the nose and out through the mouth. 

Observation Questions: 

1. Which breathing style was the most comfortable for you? Which was the least? 

 

2. What structures of your respiratory system may be affecting which feels the most comfortable? 

 

3. The last breathing exercise is supposed to, in addition to providing air to your lungs, help you to 

release tension and relax.  Did it?  Why do you think that might be? 

 

 

4. Observe a family member when they are watching TV or reading or other sitting activity.  Do not 

tell them you are watching.  Which way do they seem to prefer to breath? 
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