
Name: _________________________ Date: _____________________                                     Period: ____
The Respiratory System             Week #____ 
 
Directions: Use p. 963 - 965 to label and describe the flow of air in the respiratory system in Figure 1. 
 
 
 
 
 
 
 
 
 
 !
 !!!!!

Figure 1 !
Directions: Use Figure 2 to answer questions 7 - 10.  
                 7. If the diaphragm is able to  
              contract and relax, it must be: 
          a.  a bone 
          b.  an organ 
          c.  a muscle 
          d.  a cell !
                 8. When you breathe in, your  
          diaphragm contracts and 
          moves _______.  This means  
          that lung volume _________.  !
                 9. When you breathe out, your 
          diaphragm relaxes and moves 
          ______.  This means that  
        Figure 2     lung volume ___________.  !
10. Neurons can sense the level of CO2 in the bloodstream.  High levels of CO2 automatically cause the  
      diaphragm to contract.  Why do you think this happens? 
      _________________________________________________________________________________ 
      _________________________________________________________________________________ 
      _________________________________________________________________________________ 
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!1. _______: Air enters here and 
 is ________________,  
 ___________, and ___________ 2. ___________: passageway for 

 _____ and ________

3. ________: contain vocal cords

4. __________: or  
 ___________ has the  
 _____________ to make 
 sure food goes to the   
 esophagus. Also produces   
 ________ to trap small 
 particles to be eliminated

5. _________: two tubes  
 that each lead to a ______

6. _______: contain tiny air  
 sacs called __________  
 where O2 and CO2 are  
 exchanged

!



Name: _________________________ Date: _____________________                                     Period: ____
Asthma is a chronic inflammatory condition that results in less air flow through the airways.  Asthma is 
caused by a combination of complex and incompletely understood environmental and genetic 
interactions. When individuals with asthma suffer from an attack, the muscles along the bronchioles 
become irritated and begin to constrict, or tighten.   !Figure 1 illustrates a healthy airway compared to airways affected by asthma. !1. (EMI 401) The presence of mucus in the airway-  

a. is an indicator of a high air flow  
b. is an indicator of a constricted airway and normal breathing 
c. is an indicator of an inflammatory response 
d. is an indicator of an irritated airway and normal breathing !2. (EMI 401) Which of the following is comparable to an asthma attack? 
a. drinking a thick chocolate milkshake from a wide straw 
b. drinking a soda from a skinny straw 
c. drinking a soda from a wide straw 
d. drinking a thick chocolate milkshake from a skinny straw !It has been suggested that obesity adversely, or negatively influences an 

individual’s response to inhalers, or asthma treatments. To examine this claim, 
a study was conducted on 180 test subjects.  Half of the test subjects had a BMI 
classifying them as obese, and half of the test subjects did not.  The test 
subject’s peak expiratory flow rate (PEFR) was measured immediately 
following the use of an inhaler treatment. This rate indicates how fast a person 
can exhale, or breathe out. !3. (SIN 301) What is the independent and 

dependent variable in this experiment? 
a.  PEFR and obesity, respectively 
b.  BMI and obesity, respectively 
c.  BMI and PEFR, respectively 
d.  PEFR and BMI, respectively !4. (IOD 301) What is the BMI for individuals 

classified as non-obese? 
a. under 30                     c. over 30 
b. under 60                     d. over 60  !5. (IOD 401) Which of the following places the individuals in order from most severe to least severe 

asthma attack? 
a. A, B, C, D                      c. B, C, A, D 
b. D, A, C, B                      d. D, C, B, A !6. (EMI 401) Which of the following conclusions is supported by the data in Figure 2? 
a. Individual that are classified as non-obese take longer to recover from an attack. 
b. Obesity does not adversely influence the resolution of an asthma attack. 
c. Individuals that are classified as obese take longer to recover from an attack. 
d. Obesity adversely influences the resolution of an asthma attack.
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Figure 1

550 K. H. YEH ET AL.

TABLE 4.—Effect of gender on presenting functional abnormalities and
albuterol responsiveness.

P-Values—M
Variables M F versus F

NO
n 29 61 –
BMI 25.2 ± 0.5 24.9 ± 0.4 .50
PEFR-I 29.1 ± 2.8 34.9 ± 2.2 .10
PEFR-F 60.8 ± 4.2 50.9 ± 2.6 .05

O
n 18 72 –
BMI 36.9 ± 1.6 37.6 ± 1.1 .64
PEFR-I 43.3 ± 5.3 39.7 ± 2.2 .54
PEFR-F 63.9 ± 5.5 58.3 ± 2.1 .34

P-Values-NO versus O
BMI <.001 <.001
PEFR-I .02 .12
PEFR-F .64 .03

Note: NO = non-obese; O = obese; n = number of subjects; M = male; F = female;
BMI = body mass index (kg/m2); PEFR-I = initial peak expiratory flow rate as
a percentage of predicted normal; PEFR-F = final peak expiratory flow rate as a
percentage of predicted normal. The p-values on the right side of the table represent
M versus F comparisons. The p-values at the bottom of the table represent NO versus
O comparisons.
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FIGURE 5.—Association between body mass index (BMI) and peak
expiratory flow rate (PEFR) in non-obese and obese asthmatics.

There were no between-group differences in admis-
sions. Thirty NO (33%) and 27 (30%) O subjects were
hospitalized (p = .62).

DISCUSSION

The results of this study demonstrate that adiposity does
not adversely influence acute episodes of asthma. On
average, corpulent subjects tended to present with mod-
erately better PEFR values than their leaner counterparts,
but there were no significant differences between groups
in the intensity or clinical features of the attacks or the
types or quantities of medications used before disease
decompensation. Perhaps more importantly, obesity had
no apparent effect on the immediate therapeutic effec-
tiveness of albuterol. When treated equivalently, O and
NO patients at all spectrums of obstruction had similar
bronchodilator responses and there were no distinctions
in admission–discharge ratios.

As mentioned in the Introduction, the literature on the
effects of adiposity on acute asthma is both limited and
disparate (4–6). Of the three available investigations, one
contains findings similar to ours (4) and the other two
(5, 6) are in apparent conflict. Critical re-examination of
the latter, however, raises issues that limit the certitude of
the conclusions drawn. In the concurrent trial, Thomson
et al. (4), retrospectively surveyed the records of acutely
ill asthmatics in an ED consortium without finding any
difference in PEFR at deposition or the frequency of
hospitalizations between obese, overweight, or normal
weight patients. They also noted that obese people
presented with less obstruction. However, as is the norm
in this group (21, 22), treatment and data collection were
inconsistent raising questions regarding the validity and
inclusiveness of the data. Nonetheless, it seems that like
our findings, obesity only functions as an epiphenomenon
in acute situations.

In contrast, Rodrigo and Plaza (5) reported that acutely
ill overweight/obese asthmatics took more theophylline
and inhaled corticosteroids (ICS) in the week before
presentation, required longer stays in the ED, and were
hospitalized more frequently than those not so affected.
In this trial, the criteria for continued ED treatment and
admission were not presented and the between-group
differences were uniformly small (i.e., 24 min longer in
the ED, 1 extra albuterol treatment, and 4 admissions),
raising the possibility of caregiver beliefs playing a role
(vide infra) (21–23). It is of note that like our study and
that of Thomson et al.’s (4), the overweight/obese group
had significantly better lung function on presentation and
there were no differences between groups in the final
PEFR at ED discharge.

In the final work, Carroll and associates (6) retrospec-
tively examined the intensive care given to children with
status asthmaticus over a 7-year period and concluded
that obese patients recovered more slowly even though
there were no differences in admission or discharge
pulmonary index scores. In this study, treatment was
uncontrolled and there were no objective measures of
the magnitude of the attacks. Thus, it is unclear if the
distinctions between groups were due to obesity per se
or due to other independent factors such as the severity
of the underlying disease or caregiver beliefs. Both of
these factors have been shown to influence the duration
and intensity of emergency treatment, at least in adults
(21–23).

Like in acute situations, the issue as to whether
obesity interferes with chronic asthma control is con-
troversial (7–9, 24–27). In general, studies relying
on non-robust enrollment criteria such as self-reported
diagnosis, asthma-like symptoms, medication use, and/or
subjective assessments of height and weight have found
positive associations (7–9). Those that have used stringent
objective criteria in large groups of well-characterized
participants have not (24–27). Examples of the latter are
the Childhood Asthma Management Program (CAMP)
(24), European Network for Understanding Mechanisms
of Severe Asthma (ENFUMOSA) (25), Severe Asthma
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Figure 2


