
I INTRODUCTION 

 

The Childhood Asthma Center (CAC) founded by the Childhood Protection and 

Care Association (CPCA) in February 2006 has already provided long-term care 

to about a thousand asthmatic children.  The CAC Research Department has 

been gathering and analyzing data destined to assess the epidemiological profile 

of these children and monitor their clinical evolution.   This report is the second 

published since the activities started.  The analysis aims at: 

1. Presenting the socio-demographic and clinical characteristics of patients. 

2. Assessing their clinical evolution. 

3. Analyzing the various factors which may be associated with clinical 

evolution. 

4. Measuring the effect of parents’ education on environmental changes in 

the patients’ families. 
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II SOCIO-DEMOGRAPHIC CHARACTERISTICS OF ASTHMA 

 PATIENTS AT CHILDHOOD ASTHMA CENTER 

 

Data were obtained for 911 asthmatic children who were referred by various 

practitioners to CAC, or who were directly identified during CAC screening 

campaigns up till the end of December 2008.   At the time of the first visit, the 

median age of these patients was 9 years, ranging from less than one to 23 years.  

The majority (65%) were boys.   

 

The household crowding index, measured in person/room, indicates that the 

largest majority of patients come from relatively low socio-economic (SE) layers 

of the population.  While a level of 1 person/room is generally accepted as a cut-

off point for upper versus lower SE status, the mean level in this group was 1.54 

person/room.   

 

The largest proportion of patients came from Greater Beirut and surrounding 

Mount-Lebanon areas (63%).  About 30% came from consanguineous families in 

which parents were either first or second cousins.  All socio-demographic 

variables are detailed in Table 1.  
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TABLE 1 
SOCIO-DEMOGRAPHIC CHARACTERISTICS  

OF ASTHMATIC CHILDREN  
AT THE CHILDHOOD ASTHMA CENTER (N= 911)  

 
 

VARIABLES  
AGE (in years) 
  Mean (SD) 
  Interval 
  Age-group ≥18 (N, %) 

 
8.31 (3.90) 

1 – 23 
9 (1.0) 

GENDER (N, %) 
   Boys 
   Girls 

 
596 (65.4) 
315 (34.6) 

CROWDING INDEX (person/room) 
   Mean (SD) 
   Interval 

 
1.54 (0.70) 
0.25-6.00 

MOHAFAZAT (N, %) 
        Beirut 
        Mount-Lebanon 
        North 
        South 
        Nabatieh 
        Bekaa 

 
130  (14.3) 
443  (48.6) 

67 (7.4) 
99 ( 10.9) 
42 (4.6)) 

128 (14.1) 
CONSANGUINITY (N, %) 262 (29.6) 
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III CLINICAL CHARACTERISTICS OF ASTHMA PATIENTS  
AT CHILHOOD ASTHMA CENTER 

 

On average, asthma signs started appearing between 2 and 3 years, but in 7% of 

cases first signs were reported at 10 or later.  More than the third had a family 

history of asthma, and 10% had a personal history of eczema or allergic rhinitis.  

All these data, as well as parents’ attribution for asthma exacerbation are listed in 

Table 2.  In these children, a crises caused by exercise was most frequently 

signaled by cough (62%) and/or shortness of breath (61%).  
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TABLE 2 

ASTHMA HISTORY OF CHILDREN TREATED  
AT THE CHILDHOOD ASTHMA CENTER (N= 911) 

 
VARIABLES*  

AGE AT BEGINNING OF SYMPTOMS (Years) 
         Mean (SD) 
         Interval 
         ≤1 year (N, %) 
         ≥ 10 years (N, %) 

 
2.7 (4.6) 
Birth- 22 
105 (68.7) 
65 (7.3) 

 FAMILY HISTORY OF ASTHMA (N, %) 338 (37.6) 
PRESENCE OF OTHER ALLERGIC DISEASES  
(eczema or allergic rhinitis)  (n,%) 

 
94 (10.6) 

ATTRIBUTABLE EXACERBATING FACTORS (n, %) ** 
      Weather changes  
      Upper Respiratory Tract Infection 
      Exercise 
      Dust 
      Bad odors 
      Cold air 
     Anger 
     Emotional excitement 
     Lack of medications 
     Pollen 
     Exposure to tobacco 
     Presence of domestic pets 

 
722 (80.5) 
711 (79.3) 
651 (72.6) 
637 (71.0) 
625 (69.7) 
575 (64.1) 
438 (48.8) 
220 (24.5) 
141 (15.7) 
167 (41.5) 
246 (27.4) 
52 (5.8) 

SYMPTOMS WITH EXERCISE (N, %)** 
       Cough 
       Shortness of breath 
       Chest tightness 
       Wheezing 

 
561 (62.5) 
548 (61.1) 
452 (50.4) 
357 (39.8) 

*  Totals do not match because of missing data 
** More than one choice applied  
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IV RECENT EVOLUTION OF ASTHMA  
IN CHILDHOOD ASTHMA CENTER’S PATIENTS 

 
Of all 911 children with medical records at CAC, about 60% had already been 

seen at least twice (N= 623 children).  The number of visits to the Center was 

three on average.  At presentation, more than 63% had mild persistent or 

intermittent asthma (see Appendix 1 for criteria of clinical severity).  At the initial 

visit, 32% were prescribed no drugs, and about 10% received more than two.  

Most frequently prescribed drugs were inhaled corticoids followed by 

leukotrienes (Singulair®).   

 

Since the first visit, therapy had been modified for 62% of children.  The 

evolution, measured as change in clinical severity between the first and last 

visits, was favorable for about 78% of all children.  By their last visit, about 49% 

had suffered an episode of high fever or eczema of allergy, 7% had missed school 

at least one day, 6% had been admitted to the emergency for signs related to 

asthma, and 1% hospitalized for asthma.  Details of the clinical evolution can be 

found in Table 3.  

 

 



 7

TABLE 3 
RECENT EVOLUTION OF ASTHMA 

IN CHILDHOOD ASTHMA CENTER’S PATIENTS (N= 911) 
 

VARIABLE N (%) 
NUMBER OF VISITS TO THE CENTER  
       1 
       2 
       3 
       4 
      > 4 
      Mean visits (SD)  

 
320 (41.2) 
141 (18.2) 
91 (11.7) 
81 (10.4) 
143 (18.4) 
2.7 (2.1) 

SEVERITY CLASSIFICATION AT PRESENTATION* 
       Mild intermittent 
       Mild persistent 
       Moderate persistent 
       Severe persistent 

 
92 (12.9) 
361 (50.7) 
250 (35.1) 

9 (1.3) 
THERAPY PRESCRIBED AT FIRST VISIT 

No prescribed drugs 
One drug 
Two drugs 
More than two  
Inhaled corticosteroids  
Singulair®/Montelukast® 
Short-acting bronchodilators 
Anti-histamines 
Long-acting bronchodilators 

 
112 (32.3) 
129 (37.2) 
71 (20.5) 
35 (9.9) 

125 (35.2) 
100 (28.8) 
91 (26.2) 
34 (9.8) 
33 (9.5) 

THERAPY CHANGED AT LAST VISIT  
     (623 children with ≥ 1 visit) 

 
407 (65.2) 

CLINICAL EVOLUTION 
Favorable (severity improved or remained mild) 
Not favorable (all other types) 

 
484 (77.7) 
139 (22.3) 

EVENTS SINCE LAST VISIT (623 children with ≥ 1 visit)  
High fever or eczema or allergic episode 
School absenteeism  
Emergency visit for severe asthma attack 
Hospitalization for sever asthma attack 

 
304 (48.8) 
42 (6.7) 
35 (5.6) 
9 (1.4) 

                                                                                (mean, range in days) 
Night-time awakening due to coughing or wheezing (0-30) 
Days with early morning coughing/wheezing (0-30) 
Days with coughing/wheezing at rest (0-21) 
Days with coughing/wheezing while active (0-21) 

 
11.6 (11.6) 
11.4 (11.7) 

0.8 (2.1) 
0.3 (1.3) 
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V ENVIRONMENTAL CHANGES ATTRIBUTABLE TO 
CHILDHOOD ASTHMA CENTER’S EDUCATIONAL ACTIVITIES 

 

Changes in environmental risk factors between the first and the last visits to the 

Center were assessed with 425 parents of asthmatic children and are presented in 

Table 4.   The number of smokers in those households and the number of those 

who smoke inside the house or inside the child’s room have decreased, as has 

outdoor exposure to smoke.  In general, the presence of pets decreased.  The 

most frequently mentioned domestic pets remaining are birds.   

 

Changes in usage of various types of heaters were limited except for gas heaters 

which decreased by about 10%.  Similarly, small improvements occurred 

concerning wall-to-wall carpeting and its dusting mode, as few had that type of 

carpeting and most used vacuum machines to begin with.  While the usage of 

pillows and mattresses made with synthetic fibers increased, usage of those 

made with wool and feathers decreased.  Wool covers decreased, but not those 

with other materials.  Curtains remain in majority simple, with a slight decrease 

in the use of double curtains.   

 

The frequency of playing with stuffed toys decreased, and the overall mean 

number of stuffed toys found in a child’s bedroom decreased drastically.  For 

most, stuffed toys are washed at least once a month.  While indoor plants 

decreased, the presence of green space around the house did not vary, and most 

were living in areas with relatively important such spaces.  Child’s exposure to 

indoor irritating products such as cleaning agents, perfumes and sprays 

remained unchanged.     

 



 9

TABLE 4 
ENVIRONMENTAL CHANGES ATTRIBUTABLE  

TO EDUCATION AT THE CHILDHOOD ASTHMA CENTER (N=425) 
VARIABLES VISIT 
N (%) FIRST LAST 
HOUSEHOLD MEMBERS WHO SMOKE 222 (52.2) 165 (38.8) 
SMOKE IN THE HOUSE 183 (43.1) 64 (15.1) 

SMOKE INSIDE CHILD’S ROOM  42 (10.1) 16 (3.8) 

CHILD EXPOSED TO OUTDOOR SMOKING 183 (43.1) 64 (15.1) 
PETS IN THE CHILD’S ENVIRONMENT 39 (9.2) 8 (1.9) 
KIND OF PETS REPORTED  
  Bird     
  Cat     
  Dog 
  Other   

 
30 (65.2) 
12 (26.1) 

3 (6.5) 
1 (2.2) 

 
6 (46.1) 
2 (15.4) 
3 (23.1) 
2 (15.4) 

HEATING SYSTEMS   
  Air conditioners  145 (34.1) 153 (36.0) 
  Central heaters on mazout 20 (4.7) 19 (4.5) 
  Mazout stove heaters 95 (22.4) 107 (25.2) 
  Wood stove heaters 54 (12.7) 40 (9.4) 
  Gas heaters   135 (31.8) 91 (21.4) 

SPOT OR MILDEW GROWTH IN HOUSE 
Outside child’s bedroom     
Bedroom 

 
73 (41.9) 
101 (58.1) 

 
48 (43.7) 
62 (56.3) 

WALL TO WALL CARPETING 30 (7.1) 20 (4.7) 
DUSTING WITHOUT A VACUUM CLEANER  14 (3.5) 5 (1.3) 

PILLOWS   
  Synthetic fibers 188 (44.2) 245 (57.6) 
  Natural cotton  134 (31.5) 156 (36.7) 
  Wool 84 (19.8) 20 (4.7) 
  Feathers  19 (4.5) 6 (1.4) 

MATTRESS   
  Synthetic fibers 255 (60.0) 322 (75.8) 
  Natural cotton 82 (19.3) 94 (22.1) 
  Wool  46 (10.8) 3 (0.7) 

  Feathers  40 (9.4) 10 (2.4) 
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TABLE 4 (Continued) 
ENVIRONMENTAL CHANGES ATTRIBUTABLE  

TO EDUCATION AT THE CHILDHOOD ASTHMA CENTER (N=425) 
 

COVERS   

  Synthetic fibers 162 (38.1) 176 (41.4) 

  Natural cotton 230 (54.1) 251 (59.1) 

  Wool  169 (39.8) 68 (16.0) 

  Feathers  1 (0.2) 1 (0.2) 

TYPE OF CURTAINS IN BEDROOM 
  Simple 
  Double  
  Other 

 
257 (71.4) 
101 (28.0) 

2 (0.6) 

 
280 (78.4) 
75 (21.0) 
2 (0.6) 

MATTRESS   

  Synthetic fibers 255 (60.0) 322 (75.8) 

  Natural cotton 82 (19.3) 94 (22.1) 

  Wool  46 (10.8) 3 (0.7) 

  Feathers  40 (9.4) 10 (2.4) 

COVERS   

  Synthetic fibers 162 (38.1) 176 (41.4) 

  Natural cotton 230 (54.1) 251 (59.1) 

  Wool  169 (39.8) 68 (16.0) 

  Feathers  1 (0.2) 1 (0.2) 

TYPE OF CURTAINS IN BEDROOM 
  Simple 
  Double  
  Other 

 
257 (71.4) 
101 (28.0) 

2 (0.6) 

 
280 (78.4) 
75 (21.0) 
2 (0.6) 

PLAYING WITH STUFFED TOYS 249 (58.6) 78 (18.4) 
  Mean number of toys in bedroom  
  Range (toys in bedrooms) 

8.1 (13.6) 
0-100 

1.0 (10.1) 
0-200 

FREQUENCY OF WASHING STUFFED TOYS (n, %): 
  Never 
  Once Monthly 
  Less than Once/Week 
  Once/Week 

 
2 (0.80) 

215 (85.7) 
28 (11.1) 

6 (2.4) 

 
1 (0.4) 

202 (87.1) 
19 (8.2) 
10 (4.3) 
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PLANTS IN THE HOUSE 104 (24.5) 49 (11.5) 
NUMBER OF PLANTS IN HOUSE: 
  Mean (Std. Deviation) 
  Range  

 
1.2 (2.9) 
0-20  

 
0.2 (1.2) 

0-15 
GREENSPACES AROUND HOUSE (n, %): 
  Almost none/Rare 
  Some 
  A lot 
  A whole lot/Rural area 

 
80 (20.2) 
160 (40.4) 
129 (32.6) 
27 (6.8) 

 
79 (20.0) 

161 (40.6) 
127 (32.1) 

29 (7.3) 
CONTACT WITH INDOOR IRRITANTS 
  Cleaning Agents 
  Perfumes 
  Sprays 

 
160 (43.4) 
80 (21.6) 
129 (35.0) 

 
161 (43.9) 
79 (21.5) 

127 (34.6) 
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VI FACTORS ASSOCIATED WITH A FAVORABLE CLINICAL 
EVOLUTION OF CHILDHOOD ASTHMA CENTER’S PATIENTS 

 

Of 623 patients seen at least twice at the center, 484 patients (77.7%) with a 

favorable evolution were compared to 139 (22.3%) with an unfavorable one on 

several socio-demographic and clinical factors.  There were no differences in ages 

at first appearance of asthma signs or at time of the first visit to the Center, in the 

number of drugs prescribed at that first visit, or in the number of visits to the 

Center.  The two groups did not vary in socio-economic status.   

 

There were a slightly better evolution in patients from the Bekaa and a worse 

evolution in those from the South, compared to other regions, though these 

differences were not statistically significant.  The evolution was significantly 

more favorable among boys compared to girls, those from non-consanguineous 

families, those with other allergic diseases, and those for whom inhaled 

corticosteroids had been prescribed in the first year.  No other socio-

demographic or clinical differences were found between the two groups. 

 
The presence of pets was a significant determinant of poorer evolution.  Heating 

with mazout-fueled central heaters were a significant determinant of poorer 

evolution.  The nature of the material with which pillows, mattresses or covers 

are made did not make a difference.  Similarly, the intensity of contact with 

stuffed toys, or life in greener areas did not make a difference on evolution (Table 

5).   
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TABLE 5 
FACTORS ASSOCIATED WITH CLINICAL EVOLUTION  

OF CHILDHOOD ASTHMA CENTER’S PATIENTS 
(N=623 patients with at least two visits) 

 
VARIABLES EVOLUTION p-value 
 Favorable  Not favorable  
N(%) 484 (77.7) 139 (22.3) --- 
MEAN NUMBER OF VISITS (SD) 
 

2.7 (2.1) 2.7 (2.2) 0.99 

SOCIO-DEMOGRAPHIC FACTORS 
SOCIO-ECONOMIC STATUS 
 Mean crowding in persons/room (SD) 

 
1.5 (0.7) 

 
1.6 (0.8) 

 
0.91 

GENDER (n, %) 
   Male   
   Female 

 
321 (80.3) 
163 (73.1) 

 
79 (19.7) 
60 (26.9) 

 
0.04 

CONSANGUINITY (n,%) 
 

125 (69.1) 56 (30.9) <0.01 

REGION (n, %) 
  Beirut 
  Mount Lebanon 
  North 
  South 
  Nabatieh 
  Bekaa 

 
62 (79.5) 
237 (77.7) 
37 (74.0) 
40 (69.0) 
26 (78.8) 
82 (82.8) 

 
16 (20.5) 
68 (22.3) 
13 (26.0) 
18 (31.0) 
7 (21.2) 

17 (17.2) 

 
0.68 
0.99 
0.51 
0.09 
0.88 
0.18 

CLINICAL VARIABLES  
MEAN AGE AT FIRST VISIT in years (SD) 
 

8.3 (3.9) 8.1 (4.0) 0.67 

MEAN AGE AT FIRST SYMPTOMS  
in months (SD) 

 
30.8 (53.5) 

 
35.7 (56.5) 

 
0.35 

OTHER ALLERGIC DISEASES (n,%)  
                                                                                  

53 (83.3) 7 (16.7) 0.04 

NUMBER OF DRUGS PRESCRIBED AT 
1ST VISIT  Mean (SD) 

 
1.0 (0.9) 

 
1.0 (1.0) 

 
0.98 

INHALED CORTICOSTEROIDS IN 
PREVIOUS YEAR  Yes (n,%) 

 
112 (80.6) 

 
27 (19.4) 

 
<0.01 

HAY FEVER/ECZEMA/ALLERGY    
 Yes (n,%) 

 
170 (64.9) 

 
92 (35.1) 

 
0.78 

DAYS OF COUGHING/WHEEZING 
   Night crises (Mean, SD) 
   Early morning (Mean, SD) 
   Short breath at rest (Mean, SD) 
   Short breath while active (Mean, SD) 

 
12.3 (11.5) 
12.3 (11.8) 
0.7 (1.4) 
0.1 (0.8) 

 
11.0 (11.4) 
10.5 (11.4) 
0.7 (1.6) 
0.3 (1.1) 

 
0.25 
0.12 
0.68 
0.10 
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TABLE 5 (continued)  
 

VARIABLES EVOLUTION p-value 
 Favorable  Not favorable  
N (%) 484 (77.7) 139 (22.3) --- 

ENVIRONMENTAL FACTORS 
SMOKERS 

Households with smokers 
Households with passive smoking 

 
183 (75.6) 
177 (75.0) 

 
59 (24.4) 
59 (25.0) 

 
0.32 
0.21 

PETS PRESENT 12 (57.1) 9 (42.9) 0.02 
HEATING SYSTEMS 
  Air conditioners  
  Central heaters on mazout 
  Mazout stove heaters 
  Wood stove heaters 
  Gas heaters   

 
178 (75.1) 
11 (55.0) 
120 (76.9) 
64 (83.1) 
124 (80.5) 

 
59 (24.9) 
9 (45.0) 

36 (23.1) 
13 (16.9) 
30 (19.5) 

 
0.23 
0.01 
0.79 
0.22 
0.33 

PILLOWS 
  Synthetic fibers 
  Natural cotton  
  Wool 
  Feathers  

 
278 (79.0) 
161 (76.3) 
35 (74.5) 
16 (84.2) 

 
74 (21.0) 
50 (23.7) 
12 (25.5) 
3 (15.8) 

 
0.38 
0.55 
0.58 
0.49 

MATTRESS 
  Synthetic fibers 
  Natural cotton 
  Wool  
  Feathers  

 
370 (79.1) 
75 (75.8) 
16 (72.7) 
25 (69.4) 

 
98 (20.9) 
24 (24.2) 
6 (27.3) 

11 (30.6) 

 
0.15 
0.61 
0.60 
0.22 

COVERS 
  Synthetic fibers 
  Natural cotton 
  Wool  
  Feathers 

 
230 (80.7) 
242 (76.1) 
112 (73.2) 
484 (77.7) 

 
55 (19.3) 
76 (23.9) 
41 (26.8) 

139 (22.3) 

 
0.10 
0.33 
0.13 
0.33 

STUFFED TOYS 
  Playing with stuffed toys 
  Mean toys per room (SD) 

 
152 (73.8) 
3.6 (9.3) 

 
54 (26.2) 
3.1 (7.5) 

 
0.10 
0.52 

GREEN SPACES AROUND HOUSE 
  Almost None/Rare 
  Some 
  A lot 
  A whole lot/Rural 

 
104 (75.9) 
171 (80.7) 
131 (73.6) 
29 (80.6) 

 
33 (24.1) 
41 (19.3) 
47 (26.4) 
7 (19.4) 

 
0.66 
0.13 
0.16 
0.63 

 
 



 15

VII DISCUSSION & CONCLUSION 

 

Two years after its inauguration, the CAC continued its progress, almost 

doubling the number of patients recruited in little over than one year, from 496 

children in July 2007 to 911 at the end of 2008.  By that time, most had been seen 

more than once.  In fulfillment of its mandate, the Center’s outreach has been 

targeting children from less favored socio-economic levels.  Most came from 

Beirut and suburbs, but screening activities in areas further away from central 

Lebanon have increased the recruitment in those areas.  Those children were 

mostly between 4 and 12 years, and on average had been suffering from asthma 

for about 5 years before they joined the Center.    

 

Along with clinical care, the Center provides education and information to 

parents regarding environmental changes which may help improve their 

children’s health.  Educational efforts have contributed to increasingly 

abandoning wool and feathers in pillows, covers and mattresses.  A major 

success was found in the modification of smoking behaviors in patients’ 

households.  The number of smokers as well as the indoor smoking has 

decreased in a remarkable way between the first and last visits to the Center.   

 

Whenever an element was easy to modify, it has been modified: pets, stuffed 

toys, gas heaters, indoor plants…all decreased following educational sessions.  

?????????????????did not seem to have affected the indoor smoke exposure of 

those children.  However, children’s contacts with indoor irritating substances 

did not seem to be affected by educational efforts.   Similarly, few families 

changed their home location to avoid exposure to green areas in the 

surroundings. 
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While one third of patients had signs and symptoms so mild and intermittent at 

the first visit that they required no drugs, another third had been classified as 

presenting moderate to severe signs.  At later visits, a majority remained stable at 

mild levels or clearly improved.  Very few significant determinants of 

unfavorable progress could be found.   These did not include the number of 

visits to the Center, age of first signs or age at first visit.  Boys did better than 

girls and children of non-consanguineous marriages more than those with 

consanguineous parents.  Those who had fared better were also those who had 

other allergic diseases and/or who had received inhaled corticosteroids in the 

previous year.  This may suggest that patients treated with stronger drugs, with 

or without clear indications, eventually progress better.  This suggestion may be 

explored in a methodologically appropriate way, and may result in important 

changes in treatment guidelines.  Presence of pets and use of central heaters 

fueled with mazout were significant risk factors for poorer evolution.   

   

The activities of the Childhood Asthma Center have been beneficial to about a 

thousand young asthmatic patients, as indicated by the clinical progress of the 

majority.  The importance of starting the therapy with heavier drugs as a first 

line to ensure a progress should be explored using an experimental trial. 

 

Another important role of the Center has been to reach out to families for 

counseling in environmental changes likely to improve the asthmatic child’s 

evolution.  Major transformation seems to have occurred following that activity, 

which highlights the importance of providing it to the Center’s clients.   

 

Finally, efforts should continue to be directed to recruiting new patients from 

areas located further away than Greater Beirut.      
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APPENDIX 1 
CLASSIFICATION OF ASTHMA SEVERITY 

OF CHILDHOOD ASTHMA CENTER’S PATIENTS  
 

Asthma 
Classification * 

Symptoms Nighttime 
awakenings 

Lung Function ** Interference with 
normal activity 

Mild intermittent 
 

≤ 2 days/week  ≤ 2×/month PEF or FEV1***: 80 percent or 
more of predicted function 

 

None 

Mild Persistent >2 days/week  
but not daily 

3-4 ×/month PEF or FEV1: 80 percent or 
more of predicted function 

 

Minor limitation 

Moderate Persistent 
 

Daily >1 ×/week  
but not nightly 

PEF or FEV1: 60 - 80 percent 
or more of predicted function 
 

Some limitation 

Severe Persistent Throughout  
the day 

Often  
7 ×/week 

PEF or FEV1: 60 percent or 
less of predicted function 

 

Extremely limited 

 
*  Clinical features before treatment or adequate control. 
**  Lung function measurements are used only in patients older than five year.  
*** PEF = peak expiratory flow;           FEV1 = forced expiratory volume in one second. 
 
 
Adapted from National Asthma Education and Prevention Program. Expert Panel Report: Guidelines for the Diagnosis and 
Management of Asthma: Update on Selected Topics, 2002. Bethesda, Md.: U.S. Department of Health and Human Services, Public 
Health Service, National Institutes of Health, National Heart, Lung, and Blood Institute, 2003; NIH publication no. 02-5074:115. 

 


